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w,f/

CCTVqifw,fqdkwmomreftm;jzifhMunfh&ifawmhbmrSrcufbl;zdkYajymaumif;ajymMuyg

vdrfhr,f/bmjzpfvdkYvJqdkawmh'DaeYuGefysLwmacwfrSmae&mwdkif; Plug and Play Devices awGupdk;rdk;xm;

wmqdkawmhvnf;vufcH&rvdkygyJ/'gayr,fh'DvdkajymEdkifwmaocsmwmwckuawmhawmf½Hkwef½Hktaysmfwrf;

tqifhxdavmufawmhrSefaumif;rSefygvdrfhr,f/pDrHudef;0ifpD;yGm;jzpftqifh(Professional level)awmhb,f

wef;0ifyghrvJ/]q&m} ]rjy}-iydzkwfawmif]enf;rus}vdkYa&S;ynm&SifBuD;rsm;rdefYqdkxm;w,fr[kwfbl;vm;/

CCTV vHkjcHKa&;pepfudk avqdyfrsm;? oabFmqdyfrsm;?&xm;blwm½Hkrsm;?ta0;ajy;um;

*dwfrsm;?aq;½Hk̂ aq;cef;rsm;?bPfrsm;?jywdkufrsm;?puf½Hk̂ tvkyf½Hkrsm;?pmoifausmif;rsm;? Shopping Center/

Super Market rsm;?armfawmfum;vrf;qHkrD;yGdKifhrsm;?okawoeXmersm;?axmufvSrf;a&;ESifholvQdKvkyfief;Xme

pma&;ol\trSm



Ä q ÄÄ q ÄÄ q ÄÄ q ÄÄ q Ä

rsm;...ponfwdkYrSmus,fus,fjyefYjyefYtoHk;jyKaeMuwmawGY&ygvdrfhr,f/

tJ'Dvdk CCTV wyfqifxm;MuwJh&nf&G,fcsuftrsdK;rsdK;&SdMuwJhteuf-tcsdKUutouf

tEÅ&,fvHkjcHKa&;twGufumuG,fzdkY&nf&G,fwyfqifMuolrsm;&Sdovdk?ypönf;Opöm"evHkjcHKa&;twGuf&nf&G,f

toHk;jyKMuolrsm;vnf;&Sdygw,f/tcsdKUusawmhpnf;urf;xdef;odrf;rIydkif;qdkif&muGyfuJvdkwJh&nf&G,fcsufeJY

uifr&mudkxifomjrifomwrifwumwyfqifNyD;?BudKwifowday;pmrsm;a&;om;umy&d,m,fqifta,mifjy

wyfqifxm;jcif;rsdK;vnf;&Sdygw,f/tJ'Duifr&mrsdK;udk Trick Camera vdkYac:ygw,f/tJ'geJYajymif;jyef&nf&G,f

csufuawmhuifr&mrSef;rodatmif-em&D?jyu©'def?upm;p&mt½kyf?rD;jcpf?yef;tkd;?pmtkyf?vufudkifzkef;...

pojzifhtoGif,l½kyfzsufwyfqifxm;wJholvQdKuifr&m(Spy camera)rsdK;wyfqiftoHk;jyKwJhtzGJUtpnf;?

vlyk*¾dKvfrsm;vnf;&Sdygw,f/wcsdKUqdkbm&,fnm&,fr[kwfygbl;/pwdkifwrsdK;taeeJYydkufqHaygvdkYwyfwmrsdK;

awmif&Sdygao;w,f/b,fvdk&nf&G,fcsufrsdK;eJYyJ?wyfonfjzpfap?enf;pepfrSefuefpGmrdrdwdkY&Jh&nfrSef;csuf

yef;wdkifypfrSwfxdrSefzdkYomy"geuswmrdkY?tzufzufrS½IjrifoHk;oyfEdkif&rSmjzpfygw,f/tDvufx&Gef;epfenf;

ynmwpfckwnf;csnf;yJ?tm;jyKaqmif&GufvdkYr&ygbl;/vHkjcHKa&;tjrif?pdwfynmoabmw&m;?,kwådaA'

tajccH?pDrHcefYcGJrIqdkif&mtaMumif;tcsufrsm;?awG;ac:arQmfjrifyHk...pwJhtjcm;,SufEG,fywfoufaewJh

taMumif;w&m;rsm;udkvnf;tESHtpyfod&Sdxm;zdkYvdktyfygw,f/tckpmtkyfrSm-'Dvkd&nfrSef;csufawGudkwwfEdkif

orQjznfhpGufay;EdkifwJht,ltqrsm;udkxnfhay;xm;ygw,f/'ghtjyiftDvufx&Gef;epfud&d,mrsm;rSmawGYBuHK&

wwfwJh Interference vdk[mrsdK;aMumifhpepfrwnfNidrfrIudkb,fvdkumuG,f&rvJqdkwmawGvnf;jynfhjynfhpHkpHk

azmfjyay;xm;ygw,f/

'Dpmtkyf[m Fundamental vdkYqdkxm;ayr,fh CCTV vHkjcHKa&;pepfeJYqdkifwJh tajccHtkwf

jrpfcsay;wJhpmtkyfrsdK;jzpfygw,f/tDvufx&Gef;epftajccHpmtkyfr[kwfwJhtwGuf'DpmtkyfavhvmwJhtcg

tDvufx&Gef;epfeJYqdkifwJhtajccHoabmw&m;awGudkOD;pGmavhvmod&Sdxm;NyD;jzpfzdkYvdkygvdrfhr,f/'grStDvuf

x&Gef;epfESifh,SOfwGJavhvm&r,fhtcsdKUtcef;awGudkzwfwJhtcgvG,fultqifajyygvdrfhr,f/

'Dpmtkyf[mwdkuf½kdufbmomjyefxm;wJhpmtkyfwpftkyfr[kwfovdk?oDtdk&DrygvufawGYouf

oufpmtkyfrsdK;vnf;r[kwfygbl;/acwfrrSDwJhpmtkyfwpftkyfr[kwfovdk?acwfvGefpmtkyfrsdK;vnf;r[kwfygbl;/

'DaeYa&muf&SdaewJhypöKyÜefumveJYtudkufnDqHk;(tavQmfnDuefqHk;)jzpfatmifjyKpkxm;wJhpmtkyfwpftkyfjzpfygw,f/

vufawGYe,fy,ftwGuftm;xm;avmufwJht&nftaoG;rsm;jzifhomru?pDrHudef;BuD;rsm;'DZkdif;cswJhtcgawG;ac:

&r,fhoabmw&m;t,ltqawGudkygtaxmuftuljyKapzdkY&nf&G,fa&;om;xm;ygw,f/b,ft&mrStjynfh

tpHkqHk;qdkwmr&Sd½dk;trSefqdkwmobm0yg/'DaeYjynfhpHkayr,fhreufjzef][muGuf}jzpfvmrSmaocsmygw,f/

uRefawmfh&Jh'DpmtkyfrSmvnf;][muGuf}&SdrSmaocsmygw,f/taumif;qHk;vdkYrajym&Jygbl;/uRefawmfhxuf]odwJh}?

]wwfwJh}olawGtrsm;BuD;&SdMurSmaocsmygw,f/'gaMumifhvdktyfaewmav;rsm;&SdcJh&if?uRefawmfhudkaxmuf

jyjyKjyifay;yg/0rf;ajrmuf0rf;omBudKqdkvufcHaeyghr,f/uRefawmf&Jhpmtkyfudktcsdefukef?aiGukef? pdwfyef;...

pwJhtaMumif;awGtay:trIrxm;yJ?avhvmzwf½IMuolpmzwfoly&dwfowftaygif;?tMuHjyKoltaygif;wdkY

tm;vnf;aumif;?pmzwfolwdkYxHa&muf&SdatmifjzefYcsday;Muaompmtkyfqdkifrsm;ESifhoufqdkif&myk*¾dKvftoD;

oD;wdkYtm;vnf;aumif;? 'DpmtkyfjzpfajrmufatmiftzufzufrS0dkif;0ef;yHhydk;ay;Muaomyk*¾dKvfrsm;?tzGJYtpnf;
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rsm;tm;vnf;aumif;?tjcm;aomaus;Zl;wifxdkufoltm;vHk;wdkYtm;vnf;aumif;...&ifxJrSvSdufvSdufvJvJ

txl;yifaus;Zl;Oyum&wif&SdygaMumif;ajymyg&ap/

'DaeYurÇmBuD;&JhyH kpH[menf;ynmurÇmBuD;jzpfaeygNyD/wdkif;jynfwjynf&JhpGrf;tm;[m

enf;ynmb,favmufzGHYNzdK;wdk;wufovJqdkwJhtcsufay:rSmt"durSDcdkaeygw,f/The Power is The

TechnologyqdkovdkygyJ/cGeftm;b,favmufBuD;BuD;?Opöm"eb,favmuf<u,f0ygap?enf;ynmedrfhus

ae&ifvHkjcHKrIeJYwnfjrJrIr&SdEdkifygbl;/rMumao;wJhq,fpkESpfumvcefYuNyD;qHk;oGm;cJhwJhppfyGJawGudkMunfh&if

enf;ynmomol&Jhatmifyef;qifEdkifrIawGudkawGY&rSmyg/udk,fhrSmenf;ynmr&SdvdkYolrsm;qDrS0,f,loHk;pGJr,f

qdkjyef&ifvnf;vHkjcHKa&;½Iaxmifht&pdwfcsEdkifp&mvHk;0r&Sdygbl;/udk,fh&Jhudk,fydkifenf;ynmrSompdwfcs&r,f

qdkwmodomxif&Sm;aeygw,f/olrsm;EdkifiHrStwwfynmESifhypönf;awG0,f,loHk;pGJukefoG,fae½HkeJYauseyf

aevdkYrNyD;awmhygbl;/rsdK;cspfpdwf"gwfudkt&if;wnfNyD;?wdkif;jynfESifhvlrsdK;*kPfodu©mjr§ifhwifEdkifatmif

uRefawmfwdkYtm;oGefcGefpdkufBudK;pm;Mu&ygr,f/tjcm;EdkifiHrsm;eJY&ifabmifwef;EdkifatmifOD;pGmBudK;pm;NyD;?

aemufwqifhtaeeJYausmfjzwfEdkifatmifBudK;pm;Mu&rSmjzpfygw,f/pnf;urf;pepfusNyD;?pdwf"gwfBuHUcdkifwJY

vlawmfvlaumif;rsm;?oDv?orm"d?ynm*kPfawGeJYjynfhpHk<u,f0wJh?vlUpGrf;tm;t&if;tjrpfrsm;...woGifoGif

ay:xGufaezdkYrdzrsm;?tajccHynmoifausmif;rsm;rSq&m?q&mrrsm;?uRefawmfwdkYpma&;olrsm;?enf;jyq&mrsm;

rSmt"duwm0ef&Sdw,fvdkYjrifMuzkdYvdkygNyD/xrif;&Smpm;wwf½Hk?bGJYav;wpfck&½HkyHhydk;rIavmufeJYrdbrsm;?q&mrsm;-

auseyfaevdkYrNyD;awmhygbl;/aiGaMu;udkcsnf;yJa&SUwef;wifvGef;aevdkYrjzpfawmhygbl;/rSefuefwJhtodw&m;eJY

rGefjrwfwJhapwemav;awGvnf;arG;jrLoGm;MuzdkYvli,farmifr,fav;rsm;udkwdkufwGef;vdkygw,f/EdkifiHa&;

pum;vHk;eJYajym&if'DaeY[mjynfolYacwfyg/pnf;urf;pepfusNyD;?rSefuefwJhtawG;tjrif&Sd&ygr,f/acgif;aqmif

vnf;aumif;&rSmjzpfovdk?aemufvdkufawGvnf;aumif;zdkYvdkygw,f/aumif;atmifvnf;tpOfwpdkufBudK;pm;

aeMu&ygr,f/BudK;pm;&ifBudK;pm;oavmuftcGifhta&;awGtrsm;BuD;&&SdvmygNyD/t&ifvdkqdk&S,fvpfpepfrsdK;

vnf;r[kwfawmhygbl;/rBudK;pm;&ifusefae&pfcJhrSmajrBuD;vufcyfrvGJygyJ/'Drdkua&pD&Jht&omwu,fcHpm;

csif&ifawmh-wu,fBudK;pm;Mu&rSmjzpfygaMumif;wifjyvdkuf&ygw,f/

ed*Hk;csKyftaeeJYuRefawmfhudktckvdkYOD;pdk;atmif(okawoD)&,fvdkYjzpfvmatmifarG;zGm;oefYpif

ay;cJhwJhaus;Zl;&SifazazESifharartm;vnf;aumif;?tajccHausmif;ynmESifhtwwfynmrsm;tm;rlvwef;

rSpNyD;?bGJU&wJhtxdESifhtif*sifeD,m?oifwef;enf;jy?pma&;q&mwOD;jzpfvmatmiftzufzufrSoifMum;ydkYcsay;

cJhMuwJhoifq&m?jrifq&m?Mum;q&mtm;vHk;wdkYtm;vnf;aumif;?'Dpmtkyfjzifh*g&0a&SUxm;½dkaoOD;nGwf&Sdcdk;

uefawmhvdkufygaMumif;ajymMum;&if;...trSmpma&;om;jcif;udk&yfem;cGifhjyKygOD;cifAsm;/

apwemrsm;pGmjzifh

  pdk;atmif(okawoD)  pdk;atmif(okawoD)  pdk;atmif(okawoD)  pdk;atmif(okawoD)  pdk;atmif(okawoD)
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pma&;ol&J htawGYtBuHK(tusOf;)pma&;ol&J htawGYtBuHK(tusOf;)pma&;ol&J htawGYtBuHK(tusOf;)pma&;ol&J htawGYtBuHK(tusOf;)pma&;ol&J htawGYtBuHK(tusOf;)

q&m-OD;pdk;atmif(okawoD)\ i,femrnf&if;rSm-OD;atmifpdk;OD;jzpfygonf/tDvufx&Gef;

epf vkyfief;e,fy,ftwGif; Professional tjzpf0ifa&mufcJhaom 1982 ckESpfa&mufrS vkyfief;oHk;trnf

OD;pdk;atmif[kajymif;vJcJhygonf/1982ckESpfrS1986ckESpftxdjynfyEdkifiHjcm;om;ynm&Sifrsm;ESifhtwlaq;½Hk

trsm;tjym;wGif X-ray machines rsm;? E.C.G machines rsm;ESifhtjcm; Medical Equipments rsm;tm;

Service and Installations qdkif&mtif*sifeD,mvkyfiefrsm;vkyfudkifcJhygonf/1986ckESpfrS 1989ckESpftxd

&efukeftjynfjynfqdkif&mavqdyf(r*Fvm'Hk)-a&'D,dktif*sifeD,mXme(uGefysLwmXmecGJ)wGifwm0efxrf;aqmif

cJhygonf/xkdodkYwm0efxrf;aqmifaepOf-urÇmhukvor*¾vufatmufcHtzGJYjzpfaomtjynfjynfqdkif&mNrdKUjy

avaMumif;tzGJY(International Civil Aviation Orginaization-ICAO)ESifhjynfaxmifpkjrefrmEdkifiHawmf-

ydkYaqmifqufoG,fa&;0efBuD;XmewdkYyl;aygif;zGifhvSpfonfh Aeronautical Radio Maintenance Course

rsm;udkwufa&mufcGifh&&SdNyD;?xl;cRefpGmoifwef;rsm;NyD;qHk;atmifjrifcJhygonf/

1988ckESpfwGif oabFmvQyfppft&m&Sd (E.O)oifwef;rsm;pwifydkYcscJhonf/1992 ckESpfwGif

okawoD-tif*sifeD,m&if;ukrÜPDzGJYpnf;ívQyfppfESifhtDvufx&Gef;epfoifwef;ausmif;ESifhpDrHudef;vkyfief;BuD;

rsm;pwifwm0ef,lvkyfudkifcJhonf/2000ckESpfwGifOD;pdk;atmif(okawoD)[laomuavmiftrnfjzifhtDvuf

x&Gef;epfqdkif&mpmtkyfrsm;a&;om;NyD;?w&m;0ifxkwfa0cJhonf/2003ckESpftxdpmtkyfpkpkaygif;(7)tkyftxd

a&;om;xkwfa0cJhonf/2003ckESpfrS,aeYtxdtjcm;pDrHudef;vkyfief;rsm;wGifudk,fzd&ifzdaqmif&Gufae&aom

aMumifhpmtkyfa&;om;jcif;ESifh(tDvufx&Gef;epftif*sifeD,mausmif;om;rsm;twGufoifwef;tenf;i,frS

ty)tjcm;toHk;cstDvufx&Gef;epfjyKjyifa&;oifwef;rsm;ydkYcsjcif;udkacwå&yfqdkif;xm;cJhygonf/

,cktcgwGifOD;pdk;atmif(okawoD)\b0wavsmuf&&SdcJhaomenf;ynmrsm;?tawGYtBuHK

rsm;tm;-tm;rmefjynfhjzifhcsDwufaeaomEdkifiHawmfopfBuD;zGHYNzdK;wdk;wufa&;wGiftkwfwcsyfoJwyGifhyrmwm0ef

xrf;aqmifEdkifMuap&efaemifvmaemifom;rsdK;qufopfynm&Sifrsm;tm;-arG;jrLjzefYa0ay;cJhvdkonfhjyif;jy

aomrlvqÉudktaumiftxnfazmfonfhtaejzifhenf;ynm&yfqdkif&mpmtkyfrsm;?aqmif;yg;rsm;?oifwef;

ydkYcsjcif;rsm;udkpOfqufrjywfqufvufaqmif&GufoGm;rnfjzpfygaMumif;-vli,farmifr,ftaygif;ESifhrdwfaqG

taygif;wdkYtm;BudKwifowif;aumif;yg;tyfygonf/

oufZGJxufoufZGJxufoufZGJxufoufZGJxufoufZGJxuf

wm0efcH

uHhaumfNidrf;pmayxkwfvkyfa&;

]oDv? orm"D? ynm} *kPfrsm;jzifhjynfhpHkMuygap/





yHk (1-1) aq;½HkoHk;tDvufx&Gef;epfvHkNcHKa&;pepf erlemwpfckyHk (1-1) aq;½HkoHk;tDvufx&Gef;epfvHkNcHKa&;pepf erlemwpfckyHk (1-1) aq;½HkoHk;tDvufx&Gef;epfvHkNcHKa&;pepf erlemwpfckyHk (1-1) aq;½HkoHk;tDvufx&Gef;epfvHkNcHKa&;pepf erlemwpfckyHk (1-1) aq;½HkoHk;tDvufx&Gef;epfvHkNcHKa&;pepf erlemwpfck

tHhrcef;zGHNzdK;wdk;wufaewJh'DaeYurÇmBuD;rSm-vlom;wdkY&Jhb0a&&Snf&Sifoef&yfwnfEdkifzdkY

twGuf vHkNcHKa&;vdkYac:wJh "Security" udpö[mr&Sdrjzpfvdktyfcsufwpf&yfjzpfvmaeNyDqdkwmtm;vHk;

todyJjzpfrSmyg/EdkifiHawmftcsKyftcsmtmPmwnfwHhcdkifNrJzdkYyJMunfhMunfh? vlwpfOD;csif;pD&Jh touf

tEÅ&,fab;uif;rI&Iaxmifht&yJMunfhMunfh...vHkjcHKa&;[mtvGefyJta&;BuD;vSygw,f/ ukefxkwf

vkyfief;puf½Hktvkyf½Hk?aq;½Hk̂ aq;cef;?&xm;blwm½Hk?av,mOfuGif;?bPf?aps;? pmoifausmif;...

pwJhvkyfief;awG&Jh pD;yGm;a&;?vlrIa&;...atmifjrifrI[mvHkNcHKa&;pepfb,favmuf xda&mufrI&Sd

ovJ qdkwJhtay:rSmrsm;pGmrlwnfaew,fygw,f/

t&ifuawmhvHkjcHKa&;udpöaqmif&Guf&mrSm-vl&JhpGrf;tm;udkyJ tjynfht0&,ltoHk;jyKcJhyg

w,f/ qdkvkdwmuawmhtxl;avhusifhxm;wJhvlom;vHkNcHKa&;0efxrf;awG&JhtultnDeJYaqmif&Gufwm

udkqdkvkdwmyg/Oyrm-uefYowfe,fajrtwGif;pum;0SufjzifhvHkNcHKa&;0efxrf;xH ajzMum;0ifcGifhjyK



apjcif;rsdK;?ta&mif;qdkifBuD;rsm;wGifckd;0SufrIrsm;r&Sdap&ef vHkNcHKa&;0efxrf;rsm;tm;rsufajcrjywfapmifh

Munfhapjcif;rsdK;...wdkYqdkvdkonf/odkYyifjim;vnf;aumif;rGefaomavhusifhrIrsm;jzifhrnfrQyifaqmif

&Gufxm;onfjzpfapumrl? rEkóvlom;rSm-tm;enf;csuftrsdK;rsdK;&SdaewmaMumifhxda&mufwJhvHkNcHK

a&;udk&nfrSef;csufwdkif;twGuf pGrf;&nfjynfhraqmif&GufEdkifbl;qdkwm vufawGYtawGYtBuHKawGt&

aemufydkif;rSmodvmMuygw,f/rEkóvlom;wGif owåavmurStjcm;b,fouf&Sdowå0grS,SOfvdkYr&

wJhtm;omcsufrsm;&Sdovdk? b,fouf&Sdowå0grSmrS rawGY&EdkifwJhtm;enf;csufawGvJ&Sdygw,f/tJ'D

tm;enf;csufawGxJrSmvHkNcHKa&;pnf;xdyg;aESmuf,SufapwwfwJhtm;enf;csufrsdK;[mtxl;owdxm;

&r,fhtcsufjzpfygw,f/'DtcsufawGaMumifhvlom;&Jhae&mrSmtjcm;oufrJhvHkNcHKa&;qdkif&mtaxmuf

tulypönf;awG&JhtultnDjzifhvHk;0aomfvnf;aumif;?vlom;eJYyl;wGJwm0ef,lapjcif;jzifhaomfvnf;

aumif;tpm;xdk;zdkYenf;vrf;rsm;&SmMuHBudK;pm;cJhMuygw,f/

1901 ckESpfrSmrmudkeD (Marconi)&Jh rdkifaxmifaygif;rsm;pGma0;uGmwJh urÇmhyxrqHk;

twåvefwdwfork'&́mjzwfBudK;rJha&'D,dktoHvTifhjcif;jzifhtDvufx&Gef;epfacwfudk tpjyKay;cJh&mrS

wzef1906ckESpfrSm'Dazm&uf(De forest)utDvufx&GefpD;aMumif;udk vdkovdkxdef;csKyfEdkifwJhav[m

e,fx½dkiftkwfrD;oD;(Triode Vacuum Tube)udkwDxGifay;EdkifcJhrIaMumifhtDvufx&Gef;epfavmu&Jh

zGHUNzdK;rIt&Sdeft[kef[m tHhrcef;wdk;wufcJh&ygw,f/tckqdk&if-vlUabmifavmuBuD;wpfckvHk;[m

tDvufx&Gef;epfeJYwefqmqifxm;EdkifcJhNyDjzpfygw,f/e-Mail, e-Book, e-Commerce, e-Edu-

cation, e-Government, e-Warfare ...pHkvdkYygyJ/uGefysLwmpmpDpm½dkufqdkwJhpum;vHk;awmif

wu,fqdk&if e-DTP vdkYac:&ifydkrSefygr,f/bmjzpfvdkYvJqdkawmhtDvufx&Gef;epfqdkwJhpum;vHk;yg0g

[muGefysLwmqdkwJhpum;vHk;xufydkNyD;jrifhrm;x,f0gvdkYyg/NyD;awmhuGefysLwmqdkwJhpuf[m tDvuf

x&Gef;epf&JhqifhyGm;enf;ynmtcGJav;eJYwnfaqmufxm;wJhvlYabmifavmu&JhtoHk;taqmifwpfck

rQomjzpfaevdkYyg/

enf;ynmw&Sdefxdk; wdk;wufaewJh'DaeYurÇmBuD;rSmtckqdk&ifvHkNcHKa&;qdkif&mtaxmuftuljyK

pufypönf;awGudktDvufx&Gef;epfenf;ynmeJYpGrf;&nfjynfhxkwfvkyfvmMuygNyD/tDvufx&Gef;epf

ypönf;awGeJYvHkNcHKa&;pepfaqmif&GufwmudkElectronic Security System(ESS)vdkYac:wmjzpfyg

w,f/'DpmtkyfrSmtDvuf&Gef;epfvHkNcHKa&;pepfeJYqdkifwJhtif*sifeD,m½Iaxmifht&tajccHvdktyfcsufawG

udkt"ducsrSwfazmfjyay;oGm;rSmjzpfygw,f/

tDvufx&Gef;epfvHkNcHKa&;pepfawGaqmif&GufwJhtcg trsdK;trnfrwlwJh ypönf;tpdwftydkif;

aygif;rsm;pGmeJYwuG olwdkYeJYyl;wGJtoHk;jyK&wJh Interfaces awGvnf;rsm;pGmyg0ifaewmudkawGY&rSmyg/

'gayr,fh t"duNcHKiHkvdkufr,fqdk&ifawmh Major elements 3 ckyJ &SdwmawGY&ygw,f/ tJ'gawG

uawmh-Intrusion Detection System(IDS) ? Closed Circuit Television (CCTV) sys-

tem ? Electronic Entry Control System (EECS) wdkYjzpfMuygw,f/



yHk(1-2) yHk(1-2) yHk(1-2) yHk(1-2) yHk(1-2) Typical IDS Configuration

wpfOD;0ifa&muf vmwmudktm½HkcH&SmazGtcsufay;zdkY&nf&G,fcsufeJYcsrSwfxm;wJhpepfudk Intrusion

Detection System (IDS)vdkYac:ygw,f/Oyrm-tdrfNcHpnf;½dk;twGif;tcGifhr&SdyJ? 0ifvmwJhtcgtod

ay;wJhpepfrsdK;vdkaygh/IDS pepfwpfckrSmygwJh components awGudkMunfhr,fqdk&if-Alarm an-

nunciation system wpfck? Data Transmission Medium vdkYac:wJh DTM wpfrsdK;rsdK;?

owfrSwfuefYowfxm;wJhvkyfief;('grSr[kwf)ae&ma'owpfckodkYtcGifhr&SdyJ? usL;ausmfcsif;

eif;0ifa&mufjcif;?pGufzufjcif;? aESmuf,Sufjcif;-jyKwmudk“Intrusion”vdkYac:ygw,f/tJ'DvdkjyKrl

wJhvlyk*¾dKvfudkawmh “Intruder” vdkYac:ygw,f/owfrSwfuefYowfxm;wJhae&mwpfckrSm Intruder
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twGif;ydkif;tm½HkcHypönf;rsm;(Interior sensors)? tjyifydkif;tm½HkcHypönf;rsm;(Exterior sensors)

...ponfwdkYyg0ifzGJYpnf;aewmawGY&ygr,f/yHk(1-2)rSmIDSpepfwpfcktwGuf typical configu-

ration udkazmfjyay;xm;ygw,f/'Dtydkif;awGudkwpfckcsif;pDtvdkuf?tusOf;avmufawmhuRefawmf

&Sif;jyygOD;r,f/

Â Alarm annunciation system - IDS pepfBuD;wpfckvHk;ukdpDrHuGyfuJn§dEIdif;xdef;csKyf

ay;aewJh coordinator ozG,ftpdwftydkif;(modular)BuD;wpfckjzpfygw,f/olYudk computer-based

system eJYwnfaqmufvmMuygNyD/yHk(1-2)rSmawGY&wJh System processor vdkYa&;xm;wJh Block

[mtck&Sif;jyaewJhvkyfief;udkxrf;aqmifzdkYxnfhxm;wJh module jzpfygw,f/tJ'D module &Jhvkyfief;

pOftcsdKUuawmh-oleJYcsdwfqufxm;wJh Mum;cHypönf;awG(peripheral devices)udkxdef;csKyfay;zdkY? tvdk

tavQmuftcsufay;rIvkyfief;pOfawGjzpfwJh automated alarm functions rsm; xkwfvkyfay;jcif;?

owday;tpD&ifcHrIrsm;xkwfjyefay;jcif; (alarm reporting) ? jzpfpOfrsm;rSwfwrf;wifjcif; (event

logging) ...qdkwJh operator interfaces awGudkaqmif&GufrSmjzpfygw,f/

Â Operator interfaces-puf&Jh alarms ESifhdata awGudk operator tm; display vkyf

ay;jcif;? keyboard , monitor ESifhajryHkjyuGuf(map display)awGrSwqifh operator xnfhay;

vdkufwJh commands awG? instructions awGudkpuftm;vufcHapjcif;...pwJhvkyfief;rsm;udkaqmif

&GufwJhtcgMum;cHtjzpftultnDay;rSmjzpfygw,f/yHk(1-2)rS Display , Keyboard , Map

vdkYa&;xm;wJh Block 3ck[m Operator interfaces awGjzpfygw,f/

Â Alarm printer- alarms awG&Jh permanent record rsm;? real-time control func-

tions rsm;? alarms wdkYeJYtwl,SOfwGJaewJh operator inputs rsm;...ponfwdkYxkwfay;zdkY&nf&G,f

xnfhoGif;xm;wJh on line report printer jzpfygw,f/

Â Report printer- off line reports awGxkwfzdkYxnfhxm;wJh printer jzpfygw,f/

Â Hard disk- operating system software ESifh data awGodkavSmifxm;zdktoHk;jyKwJh

high-density random access mass storage device wpfckjzpfygw,f/

Â Floppy disk- reports eJY data awGudk ,m,Dodrf;qnf;zdkYtwGufvnf;aumif;? hard

disk xJxnfhoGif;r,fhueOD; software installation vkyfwJhtcgrSmvnf;aumif;? toHk;jyK&wJY

medium-density random access mass storage device wpfckjzpfygw,f/

Â Magnetic tape system- hard disk xJrS software rsm;ESifh data rsm;udk backup

vkyfNyD;? puf&JhjyifyrSmrSwfwrf;wifodrf;qnf;xm;vdkwJhtcgtoHk;jyKwJh high-density mass storage

device wpfckjzpfygw,f/

Â System real time clock- battery ESifh backup vkyfNyD;?yHkrSefuGmjcm;csdef (regular

intervals) rsm;&Sdaom clocks vIdif;jywfrsm;jzifh system udktcsdefudkuf (synchronize) vkyfaqmif

apygw,f/'ghtjyif CCTV ESifh EECS wdkYtwGuf tcsdefESifhwajy;nD data rsm; aqmif&Gufjcif;



udkvnf; yHhydk;ulnDay;ygw,f/

Â Map display- system xJrSmyg0ifwJh wnfae&mawGeJYtm½HkcHud&d,mwdkY&Jhtajctae

wdkYudk vG,fvifhwultvQiftjref&SmazGMunfh½IvdkY&atmif ½kyfyHkeJYudk,fpm;jyKazmfjywJh o½kyfazmfum;

csyfjzpfygw,f/tJ'Dum;csyf[m Operator &Jhvkyfief;pOfrsm; acsmarGUtqifajyrIudk taxmuftul

&apygw,f/

Â CCTV Interface-alarm annunciation system rS CCTV video switch odkYtcsdef

umvtm;avQmfpGmxkwfay;aewJhdigital alarm data rsm;ESifh CCTV pepf&Jh video loss detec-

tor rS alarm data rsm;udkvufcHzdkYaqmif&GufzdkYxnfhxm;wJh Interface jzpfygw,f/

Â EECS Interface- EECS central processor xHrSay;ydkYvdkufwJh digital alarm

tajctaejy data rsm;? vufcHzdkYxnfhxm;wJh Interface jzpfygw,f/

Â Local(Field) processor- interior (odkY) exterior sensors rsm;jzifhumuG,fxm;wJh

{&d,mwpfcktwGif;pDpOfae&mcsxm;wJh 'D*spfw,fpepfwpfckjzpfygw,f/tJ'D processor [m sen-

sors wdkY&Jhtajctaeudk monitor vkyfNyD; alarm annunciation system xHrSowif;ay;ydkYcsufrsm;udk

jyefvnfwkefYjyefaqmif&Gufay;rSmjzpfygw,f/

Â DTM- data awGo,f,lydkYaqmifay;wJh link wpfckjzpfNyD;? 0g,mvdkif;rsm;? fiber op-

tics rsm;? coaxial cable (odkY) radio frequency transmission rsm;jzpfEdkifygw,f/

Â Interior intrusion detection sensors- taqmuftOD;wpfcktwGif; tvGefus,f

jyefYwJh [if;vif;jyifrsm;(odkYr[kwf)oD;oefYowfrSwfae&mrsm;twGif;odkY tcGifhr&SdyJ? 0ifa&mufjcif;udk

tm½HkcH&SmazGay;zdkYtoHk;jyKwJh ypönf;tpdwftydkif;rsm;jzpfygw,f/tJ'D sensors awG[m umuG,fa&;

{&d,mwpfcktwGufatmufazmfjyygvkyfief;pOfoHk;rsdK;teufwpfrsdK;rsdK;udkvkyfaqmifay;rSmjzpfyg

w,f/

1)1)1)1)1) owfrSwfe,ferdwftwGif; xGif;azmuf0ifa&mufjcif;udkaxmufvSrf;&SmazGjcif;?xGif;azmuf0ifa&mufjcif;udkaxmufvSrf;&SmazGjcif;?xGif;azmuf0ifa&mufjcif;udkaxmufvSrf;&SmazGjcif;?xGif;azmuf0ifa&mufjcif;udkaxmufvSrf;&SmazGjcif;?xGif;azmuf0ifa&mufjcif;udkaxmufvSrf;&SmazGjcif;?

2)2)2)2)2) owfrSwfe,ferdwftwGif; vIyf&Sm;rIwpfckckudkaxmufvSrf;&SmazGjcif;?vIyf&Sm;rIwpfckckudkaxmufvSrf;&SmazGjcif;?vIyf&Sm;rIwpfckckudkaxmufvSrf;&SmazGjcif;?vIyf&Sm;rIwpfckckudkaxmufvSrf;&SmazGjcif;?vIyf&Sm;rIwpfckckudkaxmufvSrf;&SmazGjcif;?

3)3)3)3)3) owfrSwfe,ferdwftwGif; owfrSwfxm;wJhxl;jcm;aESmuf,SufrIwpfckckudkowfrSwfxm;wJhxl;jcm;aESmuf,SufrIwpfckckudkowfrSwfxm;wJhxl;jcm;aESmuf,SufrIwpfckckudkowfrSwfxm;wJhxl;jcm;aESmuf,SufrIwpfckckudkowfrSwfxm;wJhxl;jcm;aESmuf,SufrIwpfckckudk

    axmufvSrf;&SmazGjcif;?    axmufvSrf;&SmazGjcif;?    axmufvSrf;&SmazGjcif;?    axmufvSrf;&SmazGjcif;?    axmufvSrf;&SmazGjcif;? ...wdkYjzpfygw,f/

Â Boundary penetration sensors - uefYowfwm;jrpfxm;wJh e,ferdwfawGjzpfMuwJh

eH&Hrsm;(walls)?rsufESmusufrsm;(ceilings)?a[mif;avmif;ayguf>yefacsmif;rsm;(duct openings)?

vl0if̂ xGufwHcg;aygufrsm;(doors)?av0if̂ xGufjyLwif;aygufrsm;(windows)...ponfwdkYtwGif;

odkYxdk;azmuf0ifa&mufjcif;udk tm½HkcHaxmufvSrf;ay;EkdifwJhypönf;awGudkac:wmjzpfygw,f/atmuf

azmfjyyg sensors awG[m boundary penetration sensors trsdK;tpm;awGjzpfygw,f/

1)1)1)1)1) Vibration sensors (wkefcgrIod tm½HkcH)?

2)2)2)2)2) Heat sensors (tylod tm½HkcH)?

3)3)3)3)3) Passive ultrasonic sensors (toHvGefvIdif;oHk;tpGrf;rJh tm½HkcH)?



4)4)4)4)4) Door position sensors ( wHcg;taetxm;od tm½HkcH) ?

5)5)5)5)5) Glass breakage sensors (rSefuGJod tm½HkcH) ?

6)6)6)6)6) Grid wire sensors ( qefcg0g,muGef,ufqif tm½HkcH) ?

7)7)7)7)7) Photoelectric sensors ( tvif;vQyfppf tm½HkcH) ?

Â Volumetric motion sensors- vHkjcHKa&;,lxm;wJhtcef;wpfcktwGif;(protected

volume twGif;)vIyf&Sm;rIwpfckudk&SmazGtm½HkcHay;Edkifaomypönf;rsm;jzpfygonf/atmufrSmay;xm;

wJh sensors awG[m volumetic sensors awGjzpfygw,f/

1)1)1)1)1) Ultrasonic motion sensors (toHvGefvIdif;oHk; vIyf&Sm;rItm½HkcH)?

2)2)2)2)2) Microwave motion sensors (rdkkufc½dka0h(zf)vIdif;oHk; vIyf&Sm;rItm½HkcH)?

3)3)3)3)3) Infrared motion sensors (teDatmufa&mifjcnfoHk; vIyf&Sm;rItm½HkcH)?

4)4)4)4)4) Video motion sensors (AD'd,dktcsufjyoHk; vIyf&Sm;rItm½HkcH)?

Â Point sensors - intruder wpfa,muf[mypönf;wpfckudktvpfokwfjcif;?udkifwG,f

jcif;? ypönf;teD;odkYcsOf;uyfjcif; ...pwJhtjyKtrlwckckjyKvkyfjcif;udktm½HkcHaxmufvSrf;ay;EdkifwJh

sensors awGudkac:ygw,f/atmufyg sensors awG[m point sensors awGjzpfMuygw,f/

1)1)1)1)1) Capacitance sensors (vQyfodkowåd tm½HkcH)?

2)2)2)2)2) Pressure mats (zdtm;odzsmcsyf)?

3)3)3)3)3) Pressure switches (zdtm;od cvkyf)?

Â Duress alarm devices- touftEÅ&,fcsdef;acsmufrIeJYBuHK&wJhtcgrSmjzpfap?

ta&;ay:tajctaewpf&yfay:aygufwJhtcgrSmjzpfap? wriftcsufay;oHjrnfatmifaqmif&Guf

wJh alarm devices jzpfygw,f/tJ'D alarm devices awG[myHkaowyfqifxm;wmvnf;jzpfEdkif

ovdk? a&TUvdkYajymif;vdkY&wJh ypönf;rsdK;vnf;jzpfEdkifygw,f/

Â Exterior intrusion detection sensors-uefYowfwm;jrpfxm;wJh{&d,me,ferdwf

abmifudkjzwfoef;0ifa&mufvmwJh intruder wpfa,mufudktm½HkcHaxmufvSrf;ay;EdkifwJh jyify{&d,m

oHk; sensors awGudkac:wmjzpfygw,f/

Â Fence sensors- jcHpnf;½dk;wdkifESifhtumt&Hrsm;udkz,f&Sm;ypfjcif;?jzwfawmufjcif;?

jcHpnf;½dk;ay:wG,fwufjcif;...ponfwdkYjyKvkyfwmudktm½HkcHaxmufvSrf;ay;wJh sensors awGudkac:

ygw,f/atmufygypönf;awG[m fence sensors trsdK;tEG,fawGjzpfMuygw,f/

1)1)1)1)1) Mechanical fence sensors (pufrIenf;pepfoHk;jcHpnf;½dk;ausmftm½HkcH)?

2)2)2)2)2) Electromechanical fence sensors (vQyfppfpufrIenf;pepfoHk;jcHpnf;½dk;

    ausmftm½HkcH)?

3)3)3)3)3) Strain sensitive cable sensors (wif;tm;odBudK;oHk;tm½HkcH)?

4)4)4)4)4) Taut wire sensors (vdrftm;od0g,mBudK;oHk;tm½HkcH)?

5)5)5)5)5) Electric field sensors (vQyfppfpufuGif;oHk;tm½HkcH)?

6)6)6)6)6) Capacitance proximity sensors (csOf;uyfrI-vQyfodkowådajymif;tm½HkcH)?



Â Buried line sensors- rsm;aomtm;jzifh e,fjcm;Zkef (isolation zone)wpfckozG,f

jzpfaewJhjcHpnf;½dk;ESpfcktMum;?ajratmufrSmjr§KyfESHxm;wJh detection cables awGudkac:wmjzpfyg

w,f/

Â Line-of-sight sensors- pGrf;tifa&mifpOfvIdif; (beam)wpf&yfudk xkwfvkyfxm;NyD;

intruder wpfa,mufudk tm½HkcHrdwJhtcgvufcHxm;wJh pGrf;tifudktajymif;tvJwpfckjzpfatmifvkyf

ay;EdkifwJh sensor udkac:wmjzpfygw,f/atmufygwdkY[m line-of-sight sensors rsdK;EG,fawGjzpf

Muygw,f/

1)1)1)1)1) Microwave sensors (rdkufc½dka0h(zf) vIdif;oHk; tm½HkcH)?

2)2)2)2)2) Infrared sensors (teDatmufa&mifjcnfvIdif;oHk; tm½HkcH)?

Â Video motion sensors- tqufrjywfjyoaewJhAD'D,dkyHk&dyfawGudk EIdif;,SOfMunfh½I

wJhenf;eJY intruder wpfOD;&Sdaewmudk tm½HkcHaxmufvSrf;wJh sensors udkac:wmjzpfygw,f/

CCTV pepfwpfckrSmyg0ifavh&SdwJh tpdwftydkif;awGudkyHk(1-3)rSmazmfjyxm;ygw,f/tJ'D

tpdwftydkif;awG&Jhvkyfief;vkyfaqmifyHkudk tESpfcsKyfMunfh&if- video processing ? display sys-

tem ? DTM ? Cameras ...qdkwJhta&;MuD;wJht"duvkyfief;pOf4&yfom&SdwmudkawGY&rSmyg/

Â Video processing and display system- tJ'Dtydkif;[mpepfBuD;wpfckvHk;&Jh AD'D,dk

qdkif&mtvdktavQmufaqmif&GufrIvkyfief;pOfrsm;? Mum;cHypönf;awG&Jhxdef;csKyfrIpepfrsm;? opera-

tor interface ? assessment and surveillance displays? event logging...pwJhvkyfief;udpö

t00udk n§dEIdif;pDrHyl;aygif;vkyfaqmifzdkY uGefysLwmtajccHenf;ynmjzifh zGJUpnf;wnfaqmufxm;wJh

modular jzpfygw,f/yHk(1-3)rS System processor [m tckajymaewJh Module yg/

Â Operator's interface- AD'D,dkyHk&dyfrsm;ESifhuifr&mudk,fydkifeHygwfrsm;udk display

vkyfjcif;? operator &Jh commands rsm;udkvufcHjcif;...pwJhudpöawGudk operator's interface

rSaqmif&Gufay;ygvdrfhr,f/keyboard ? video monitors rsm;? pan, tilt, zoom uifr&mrsm;twGuf

controls rsm;[m tckajymaewJh Operator's interfaces awGjzpfygw,f/

Â Video switch----- uifr&mrsm;eJYarmfeDwmrsm;udk qufoG,fay;wJh modular pepfozG,f

toHk;jyKwJh tydkif;cGJwpfckjzpfygw,f/ tJ'D switch udk operator &Jh keyboard uae manually

xdef;csKyfwJhenf;jzifhvnf;aumif;? digital processor &Jhxdef;csKyfrIenf;jzifhvnf;aumif;? armif;ESif

aqmif&Gufygw,f/

Â Video loss detector-uifr&mwpfvHk;pD&JhtxGufrSm video signal &Sd^r&Sdqdkwm

tm½HkcHaxmufvSrf;&SmazGNyD;? video signal aysmufoGm;wJhtcgtcsufay;zdkYxnfhxm;wJhtydkif;jzpf



yHk(1-3) yHk(1-3) yHk(1-3) yHk(1-3) yHk(1-3) Typical CCTV system

ygw,f/yHk(1-3)rS Loss detector vdkYa&;xm;wJh Block udkMunfhyg/

Â Video monitors- oifhavQmf&mtjzL^trnf;(odkYr[kwf)ta&mif monitor trsdK;

tpm;wpfrsdK;rsdK;udktoHk;NyD;? relay rack mounting o@mefwyfqiftoHk;jyKEdkifygw,f/armfeDwm

rsm;udkwpfvHk;ru?tajrmuftrsm;wyfqiftoHk;jyKjcif;jzifh alarms tajctaersm;udkppfaq;tuJ

jzwfjcif;tm;aqmif&GufvdkY&apygw,f/

Â Video storage devices- magnetic tapes rsm;? hard disks rsm;? memory sticks

vdksolid state media rsm;...udk.video storage devices twGuftoHk;jyKwwfygw,f/tJ'D

device awGxJrSmodkavSmifodrf;xm;wJh selected images awG[mta&;BuD;wJhrIcif;jzpfpOfwpf

&yftm; operator rSaemufaMumif;jyefvdkufwJhtcgrSmjzpfap?vdktyfwJhtcgtoHk;jyKEdkifzdkYrSwfwrf;wif

odrf;xm;wJhtcgrSmjzpfap? tvGeftoHk;0ifvSygw,f/

Â Video annotation equipment -uifr&mESifhqdkifwJhtao;pdwfazmfjycsuf (iden-

tification) rsm;? tcsdefeJYqdkifwJhtcsuftvuf(Time,Data)awGudk AD'D,dkyHkuGuffay:rSmxyfwifazmf

jywJhtcgtoHk;jyK&wJh ypönf;wpfrsdK;jzpfygw,f/

Â CCTV real time clock- CCTV twGuf Real time clock udk IDS clock jzifh
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csdefudkufxm;NyD;? video annotation twGuf Time ESifhqdkifwJh tcsuftvufrsm;udk xkwfay;ygw,f/

Â IDS interface- Alarms tcsufjyrsm;udk tcsdeftvdkkuf assessment vkyf&efESifh

recording vkkyfEdkif&eftwGuf video switch odkY digital alarm data rsm;udk tJ'D IDS inter-

face rSwqifhvufcHaqmif&Gufay;rSmjzpfygw,f/

Â EECS Interface- t0if̂ txGufqdkif&mvkyfief;udpö (portal transcations)rsm;

ESifhtwl AD'D,dk information \n§dEIdif;aygif;pyfaqmif&Gufjcif;(coordination)vkyfief;pOftwGuf

EECS interface rSt0if̂ txGufwnfae&m(portal's location)toD;oD;odkY transmits vkyfay;

NyD;? camera/portal selection twGuf video switch data udk receives vkyfay;ygw,f/

Â DTM- 0g,mvdkif;rsm;? fiber optics rsm;? coaxial cable ? radio frequency

transmission ...pwJh video ESifh data o,faqmifay;wJh link awGudk Data Transmission

Medium (DTM) vdkYac:wmyg/

Â CCTV Cameras- vHkjcHKa&;,lxm;wJh {&d,mtwGif;tajctaeudk tuJjzwfMunfh½I

&efESifh alarms awGudk assess vkyfzdkY uifr&mawGudktoHk;jyKygw,f/uifr&mawGoHk;wJhtcg in-

terior twGufaomfvnf;aumif;? exterior twGufaomfvnf;aumif;? yHkaojrifuGif;MunfhzdkYwyfqif

xm;wJhyHkpHeJYaomfvnf;aumif;?b,f̂ nm?xuf̂ atmif? eD;^a0; (Pan , Tilt , Zoom) trsdK;rsdK;

ajymif;vdkY&wJhwyfqifrIyHkpHeJYaomfvnf;aumif;toHk;jyKwwfMuygw,f/

Â Imaging media- tjzpftoHk;jyKwJYuifr&mrsdK;EG,fpkESpfpk&Sdygw,f/tJ'gawGuawmh-

av[me,frD;oD;enf;ynm(vacuum tube technology)tajccHwJhuifr&mtkyfpkeJYtcJtajcenf;

ynm(solid state technology)tajccHwJhuifr&mtkyfpkqdkNyD;&Sdygw,f/

vacuum tube enf;ynmoHk; uifr&mtrsdK;tpm;tcsdKUudkatmufygtwdkif;azmfjy

ay;vdkufygw,f/

1)1)1)1)1) Vidicon ?

2)2)2)2)2) Silicon diode ?

3)3)3)3)3) Silicon intensifier target ?

4)4)4)4)4) Intensified silicon intensifier target ?

5)5)5)5)5) Zinc selenide ?

Solid state enf;ynmoHk;uifr&mtrsdK;tpm;tcsdKUudk atmufrSmazmfjyay;

vdkufygw,f/

1)1)1)1)1) Charge coupled ?

2)2)2)2)2) Charge priming ?

3)3)3)3)3) Metal oxide silicon ?

4)4)4)4)4) Charge induced ?



yHk(1-4) yHk(1-4) yHk(1-4) yHk(1-4) yHk(1-4) Typical ECCS system

yHk(1-4)rSm EECS vHkjcHKa&;pepftwGuf typical configuration udkazmfjyay;

vdkufygw,f/tJ'DrSm-processing and display system? enrollment station? DTM ? entry

control devices wdkYudkt"dutydkif;BuD;rsm;taeeJYawGU&rSmyg/

Â Processing and display system- automated entry udpörsm;? personal ac-

countability vkyfief;rsm;? alarm functions rsm;? peripheral devices awG&Jh control vkyfief;

pOfrsm;? operator interfaces vkyfief;rsm;? alarm reporting rsm;? locking devices rsm;udk

controlling udpörsm;? event logging rsm;...ponfhpepfBuD;wpfckvHk;&Jhvkyfief;pOfwdkYudkBuD;Muyf

uGyfuJ pDrHapzdkYxnfhxm;wJh computer-based module wpfckjzpfygw,f/

System
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Alarm printer

Floppy disk

Hard disk
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Real- time clock
CCTV interface

IDS interface
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Keyboard
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Field
Controls
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Local
processor

Keypad
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device
Card
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Â The central processor- security areas wdkY&Jh t0if0rsm;(portalsrsm;)üt0if

(ingress)^txGuf(egress)qdkif&mvkyfief;rsm;? pDrHxdef;csKyfrIudpöawGeJYqdkifwJh operating pro-

grams rsm;udkxm;&SdtoHk;jyKwwfygw,f/tJ'D programs awGrSmatmufazmfjyyg functions

tm;vHk;jzpfap? wcsdKUjzpfap yg0ifwwfygw,f/

1)1)1)1)1) Logging ?

2)2)2)2)2) Time zoning ?

3)3)3)3)3) Area zoning ?

4)4)4)4)4) Occupant lists ?

Â The operator interface- alarms rsm;eJY data rsm;tm; operator odkY display

vkyfay;jcif;? operator &Jh commands rsm;udkvufcHay;jcif;rsm;aqmif&GufwJh...interface awGjzpf

ygw,f/tJ'DrSm-keyboard ? video monitor ? locking devices awGtwGuf manual control

awG...yg0ifwwfygw,f/

Â The alarm printer- t0if̂ txGufqdkif&mvkyfief;udpöawG (portal transaction)

jzpfwJh...operator inputs awG? alarms awG? real time control functions awGudk perma-

nent record xkwfay;wJh printer jzpfygw,f/

Â The report printer- off-line reports awGxkwfzdkYwyfqifxm;wJh printer jzpfyg

w,f/

Â The hard disk - operating system software eJY data awG odrf;qnf;odkavSmif

zdkYxnfhxm;wJh high-density randon access mass storage device jzpfygw,f/

Â The floppy disk- yHkrSeftm;jzifh temperary storage vkyfzdkYeJY hard disk ay:udk

ueOD; software installation vkyfwJhtcgtoHk;jyK&wJh medium-density random access mass

storage device jzpfygw,f/

Â The magnetic tape system- hard disk xJxnfhxm;wJh software awGeJY data

awGudk backup vkyfNyD;?rSwfwrf;wifodrf;xm;zdkYtoHk;jyKwJh high density mass storage device

wpfrsdK;jzpfygw,f/

Â Real-time clock- IDS uae synchronized vkyfay;aewJh clock jzpfNyD; control

functions rsm;eJY &ufpGJ(aeY?&uf?v?ckESpftcsdef)(chronological time)rSwfwrf;xdk;jcif;...ponf

wdkYvkyfaqmifzdkYoHk;ygw,f/

Â CCTV interace- uifr&ma&G;cs,fjcif;eJYt0if-txGufa&G;cs,fjcif;wdkY (camera/

portal selection)vkyfaqmifwJhtcg digital video switch data rsm;ydkYaqmifay;jcif;?½kyfyHkqdkif&m

tcsuftvufrsm;pDrHuGyfuJ&ef(video information coordination)twGuft0if&Jhwnfae&m

(potal location) udkvufcHay;jcif;...pwJhvkyfief;awGwm0ef,lvkyfaqmifzdkYxnfhxm;wJh inter-

face jzpfygw,f/



Â IDS interface- digital alarm data rsm;ydkYaqmifjcif;? time update data rsm;

vufcHjcif; ...pwJhvkyfief;awGudkwm0ef,lvkyfudkifzdkYxnfhxm;wJh interface jzpfygw,f/

Â Local (field) processor- t0if̂ txGufae&m(potal)teD;csxm;wJh digital sys-

tem wpfckjzpfNyD;? entry control devices eJY locking mechanisms wdkY&JhtajctaeawGudk moni-

tors vkyfay;ygvdrfhr,f/'ghtjyif processing ESifh display system rS signals awGudkvnf;wHkYjyefrI

rsm; (responds) vkyfay;ygvdrfhr,f/

Â Enrollment station- rSwfyHkwifxm;wJh0efxrf;rsm;eJYrSwfyHkrwif&ao;wJh0efxrf;

rsm;udkcGJjcm;pdppfNyD; EECS twGif;odkY yHhydk;wJh station wpfckjzpfygw,f/tJ'Dae&mrSm dedicated

keyboard ESifh monitor wpfpHkay;xm;wwfNyD;? tJ'Dypönf;awG(keyboards eJY monitors)udk se-

curity center r[kwfwJhtjcm;ae&mawGrSmcsay;xm;wwfygw,f/

Â DTM- 0g,mvdkif;? fiber optics ? coaxial cable ? radio frequency transmis-

sion awGvdkrsdK; data ydkYaqmifwJh link awGjzpfygw,f/

Â Automated entry control devices- coded devices ? credential devices ?

biomatric devices ...ponfhenf;pepfoHk;rsdK;teufwpfrsdK;rsdK;jzifhvnf;aumif;?wpfrsdK;xufydk

wJhenf;jzifhvnf;aumif;-toHk;jyKNyD; cGifhjyK0efxrf;[kwf^r[kwfpdppfa&G;cs,f0ifcGifhjyKapwJYypönf;

awGudk entry control devices awGvdkYac:ygw,f/yk*¾dKvfa&;qdkif&mtcsuftvufawG (personal

data)udkrSwfwrf;oGif;Edkifap&efESifhuefYowfxm;aom{&d,mrsm;(restricted areas)twGif;odkYwpfOD;

csif;pD 0ifcGifhjyKrdefYay;tyfEdkifa&;twGuf rSwfyHkwifXmersm;(enrollment stations)xm;ay;wwfyg

w,f/ enrollment stations awGudk wm0efcHtBuD;trSL;jzpfwJhvHkjcHKa&;refae*sm&JhBuD;MuyfrIatmuf

rSmwm0ef,lvkyfaqmifapygw,f/

Â Coded devices- ,cifBudKwifodkavSmifodrf;qnf;xm;cJhwJhvQdKU0Sufpm? *Pef;?

oauFw(stored code)udk manually xnfhoGif;vdkufwJhvQKdU0Sufpm?*Pef;?oauFw(entered

code) jzifhwdkufppfNyD;rSefr,fqdk&ifcGifhjyKwJhpufrsdK;jzpfygw,f/

Â Credential devices-  card (odkY) key wpfckay:rSmodkavSmifodrf;qnf;xm;wJh

vQdKU0Sufpm? *Pef;?oauFw (readable code) awGudkpufjzifhzwfapNyD;? pufxJrSm,cifBudKwifodk

avSmifodrf;qnf;xm;cJhwJhvQdKU0Sufpm?*Pef;?oauFw (stored code)jzifhEIdif;,SOfNyD;rSefvQifcGifhjyK

wJhpufrsdK;jzpfygw,f/

Â Biometric devices- vlyk*¾dKvfwpfOD;csif;pD&Jh½kyfydkif;qdkif&mtajccHtoGiftjyifvu©Pm

(physical characteristics)wpfckck(Oyrm-vufaAG?rsufESm...pojzifh)udkjzpfap? wpfckxufydkí

jzpfap...pwJhtcsuftvufawGudk puftwGif;odkY wdkif;wm&,lxnfhoGif;NyD;? tJ'DxnfhoGif;vdkufwJh

information ESifh,cifBudKwifodkavSmifodrf;qnf;xm;cJhwJhtcsuftvuf(stored data)wdkYudk

EdIif;,SOfppfaq;jcif;jyKygw,f/wu,fvdkYrSefw,fqdk&ifcGifhjyKrSmjzpfNyD;rSm;&ifawmhcGifhjyKrSmr[kwfyJ?

jiif;y,frSmjzpfygw,f/



yHk(1-5) yHk(1-5) yHk(1-5) yHk(1-5) yHk(1-5) The sample of Security center

alarm annuciation system     ? video processing and display system ? EECS

processing and display system ?tjcm;aomoufqdkif&mMum;cHypönf;awGxnfhoGif;ae&mcsxm;

wJhtcef;(odkY){&d,mwpfckudk vHkjcHKa&;A[dkXme(security center area)vdkYac:ygw,f/security cen-

ter area &Jhywf0ef;usiftajctae(environmental conditions) udktylcsdeftm;jzifhqdk&&if 65°F

ESifh 80°FtMum;rSmvnf;aumif;? EIdif;&pdkxdkif;q(relative humidity)tm;jzifhqdk&&if 40% ESifh

60% Mum;rSmvnf;aumif;xm;wwfMuygw,f/printers rsm;? equipment fans rsm;ESifhtjcm;qlnH

oHxGufapwwfwJhypönf;awG&Jh toHAvHrsm; avsmhenf;atmif toHvHkrIudpö (soundproofed)

udkvnf; oifhavQmfovdk aqmif&Gufxm;oifhygw,f/ test equipments rsm;? spare parts rsm;?tjcm;

puftulypönf;rsm;(other auxiliary equipments)...odkavSmifxm;zdkYtwGufaomhcwfvdkY&wJh

tcef;(lockable space)wpfcef;vnf;&SdzdkYvdkygw,f/ security center area &Jhtus,ft0ef;[m

hardware servicing vkyfzdkYtwGufvHkavmufwJh tus,ft0ef;&SdzdkYvnf;vdktyfygw,f/trsm;tm;

jzifhy&dabm*ypönf;awG&Jha&SUaemufab;b,fnmwdkY &Jhae&mawGrSm 3aycefYae&mvGwfcsefxm;wJh

clear zone vkyfxm;&ygr,f/equipments awG&JhrD;ab;tEÅ&,fumuG,fa&;tpDtrHrsm;udkvnf;



yHk(1-6) yHk(1-6) yHk(1-6) yHk(1-6) yHk(1-6) Typical security center layout



rD;owft&m&SdESifhwdkifyifaqmif&Gufxm;oifhygw,f/yHk(1-6)rSm security center area wpfckrSm

&SdoifhwJh typical layout erlem'DZdkif;wpfckudkjyxm;ygw,f/

security center area rSmxdkifr,fh operator [m equipments rsm;udk monitoring vkyf

&efESifh controlling vkyf&eftjyif intrusion sensors rsm;? duress devices rsm;? electronic

entry control equipment ? power control equipments ? CCTV ESifh dispatching guards

...ponfwdkYrS ydkYvTwfwJh assessment of alarms rsm; ? access (odkY) secure mode wpf&yf&yfjzifh

sensors rsm;udkae&mcsjcif;? remote sensor rsm;udk ta0;rSprf;oyfjcif;ESifh tvkyfvkyfyHktajctae

rsm;udkppfaq;jcif;? vkyfief;vdktyfcsuft& electronic entry control udkta0;rStoHk;jyKjcif;? jyKjyif

&rnfh equipment \ tvkyfvkyfyHktajctaeudkppfaq;jcif;? maintenance 0efxrf;rsm;tm;tul

tnDay;jcif;...pwJhtvGefrsm;jym;vSwJhvkyfief;aqmifwmawGudkygyl;wGJwm0ef,lxm;&ygw,f/

yHkrSeftm;jzifhawmh operator wpfa,mufrSm electronic security system qdkif&mvkyfief;rsm;tjyif

radio communication ? lock and key control ? armory management ? emergency equip-

ment management...pwJhvHkjcHKa&;ESifhqufpyfaewJhvkyfief;rsm;udkygxrf;aqmifay;&rSmjzpfyg

w,f/tJ'Dvdkrsm;jym;vSwJhwm0efawGaMumifh operator &Jhxdef;csKyfpufcvkyfcHk (console) xm;r,fh

ae&ma&G;cs,fwJhtcgpdwf½IwfaxG;jcif;vnf;r&Sd?pdwftm½HkvGifhyg;rIvnf;tenf;qHk;jzpfEdkifwJh

qdwfNidrfae&mrsdK;jzpfoifhygw,f/ operator &Jhvkyf&nfudkif&nfpGrf;aqmifrIt&vnf;wdk;wufvmap

zdkY jzpfEdkifwJhenf;emedó,tpDtrHawGeJYtwlpufypönf;awGudktJ'D{&d,mxJrSmpDpOfae&mcsxm;

ay;zdkYvdkw,fqdkwJhtcsuf[mvnf;ta&;BuD;wJhtcsufwcsufjzpfw,fqdkwmowdjyK&ygr,f/

displays awG? contros awG ? audio equipment awGeJYwlta0;wpfae&mrSmwyfqif

xm;wJh (field) equipment awGudk control vkyfzdkYeJY monitor vkyfzdkYtoHk;jyKwJh tjcm;ypönf;awG

ESifhwuGxnfhoGif;wyfqifxm;wJh pHyHkpHjyKy&dabm*pHktpka0;udk console vdkYac:ygw,f/ console

wpfckudk 'DZdkif;cswJhtcg xnfhoGif;pOf;xm;&r,fht"dutcsufawG&Sdygw,f/tJ'gawGuawmh-

(1)(1)(1)(1)(1) operator [m bm information udk display vkyfrSmvJ ?

(2)(2)(2)(2)(2) tJ'D information udk b,fvdk display vkyfrSmvJ ?

(3)(3)(3)(3)(3) operator udk system eJY b,fvdktjyeftvSefqufoG,frIjyKcdkif;rSmvJ ? ...qdk

wmawGygyJ/

security center xJrSmwyfxm;wJh electronic equipment trsm;pk[m commercial

manufacturers awGqDrS complete systems rsm;ozG,f0,f,loHk;pGJwmjzpfwmaMumifhtay:u

ar;cGef;awGudkyxrqifhtaeeJYajzqdkNyD;jzpfaeygNyD/'gaMumifh'DZdkif;ynm&Sift"duvkyf&r,fhvkyfief;



yHk(1-7) yHk(1-7) yHk(1-7) yHk(1-7) yHk(1-7) Typical Security Console Layout

uawmh operator performance tm; optimizes jzpfapNyD;?vkyf&udkif&oufawmifhoufom&Sd

wJh holistic arrangement rsdK;jzifhuGJjym;aewJhpepfawGudkwaygif;wpnf;wnf;jzpfapwJh 'DZdkif;rsdK;

jzifhvkyfaqmifzdkYvdktyfygw,f/ designer [m console xJ xnfhoGif;r,fh equipment trsdK;tpm;

ESifhtwltJ'D equipment udk console xJrSm b,fvdkxnfhoGif;rvJqdkwJhtpDtpOfudk optimum

console configuration wpfckjzpfzdkYtwGuf a&G;cs,f&rSmjzpfygw,f/tJ'geJYqdkifwJhtcsufawGudk

atmufrSmpmydk'fcGJ 3 ckeJYcGJNyD;&Sif;jyygr,f/

consoles awGrSmvkyfudkifr,fh operators awGudk rwfwyf&yfvQuftaetxm;eJYjzpfap?

xdkifvQufaetxm;eJYjzpfap? tvsOf;oifhovdkaqmif&GufEdkifap&ef pDrHxm;Edkifayr,fh trsm;pkuawmh

xdkifvQufaetxm;eJYvkyfudkifEdkifatmifpDpOfay;xm;wmrsm;ygw,f/'geJYygwfoufvdkY t"dut,l

tquawmh consoles rSmwyfxm;wJh displays awGudk operator tvG,fwulMunfhvdkY&atmifeJY

controls awGudktvG,fwul&SmazGoHk;vdkY&zdkYqdkwJht,ltqay:rSmyJ rlwnfpOf;pm;oifhygw,f/

console ti,fpm;av;awGrSmawmh pufwifbD'dk (cabinets) 2vHk;rS3vHk;txdomygwJh console

equipment rsdK;omvdktyfNyD;? tJ'gawGudk wwef;wnf;yHkpHeJYtxdkifcswyfqifxm;wJh 'DZdkif;rsdK;[m

toifhavQmfqHk;yHkpHjzpfygw,f/'DxufBuD;wJhpepfawGrSmawmh cabinets 3vHk; rS 5vHk; txdvdktyfvm

NyD;?tJ'gawGudktauGYt0dkufyHkpH(wrap-around configuration)eJY'DZdkif;csxm;wJhyHkpH[ma,sbl,s

ydkusNyD;?tqifvnf;ydkajywmawGY&ygw,f/ console wpfcka&G;cs,fwJhtcgtajccHoifhwJhtjcm;

tcsufawGuawmh-



(1)(1)(1)(1)(1) console rSmwNydKifwnf; access vkyfr,fhyk*¾dKvfb,fESpfOD;&SdrvJqdkwmpOf;pm;&ygr,f/

(2)(2)(2)(2)(2) console &Jhtay:zufudkjrifEdkifpGrf;vdktyfcsufb,favmufxm;rvJqdkwmpOf;&ygr,f/

(3)(3)(3)(3)(3) pma&;r,fh pm;yGJrsufESmjyiftxuf̂ atmufESpf&yfpvHk;tygt0if panel space b,f

avmuftus,ft0ef;xm;rvJqdkwmpOf;pm;&ygr,f/

(4)(4)(4)(4)(4) xdkifwJhtcsdefrSm operator &Jhajcaxmuft&Snf(function leg length)b,favmuf&Sd

rvJqdkwmeJY vufvSrf;rSDEdkifrI(function reach)b,favmufvdkrvJ...qdkwJhrEkóaA'qdkif&mvl

&Jhtwdkif;twmawGygxnfhoGif;pOf;xm;wmrrSm;ygbl;/'guyxrtydkif;yg/

console selection eJY layout process udkpOf;pm;NyD;wJhtcg'kwd,tydkif;taeeJYb,f

equipment udk console xJrSmxm;r,f?b,f equipment udk(console r[kwfwJh)tjcm;ae&mrSm

xm;r,f...pojzifhpOf;pm;qHk;jzwf&ygOD;r,f/tJ'DtcgrSmatmufygtcsufrsm;twdkif;pOf;pm;oifh

ygw,f/

(1)(1)(1)(1)(1) operator [mbmawGudkMunfhzdkYvdkovJ?(annunciator panelsawGvm;? monitors

awGvm;? indicatorsawGvm;)

(2)(2)(2)(2)(2) operator [mb,f[mawGudkvSrf;NyD;aqmif&Guf&rSmvJ?( keyboards awGvm;? push

buttonsawGvm;? joysticksawGvm;)

(3)(3)(3)(3)(3) operator [mbmudkem;axmifrSmvJ? (alarms awGvm;? telephones awGvm;?

speakers awGvm;)

console rSm½IwfyGrItenf;qHk;jzpfap&efESifh operator &Jhvkyfief;aqmifwmt00udktvG,f

ulqHk;ESifht&Sif;vif;qHk;jzpfapzdkYtwGuf operator rMumrMumoHk;wwfwJh equipment udkom con-

sole ay:rSm installed vkkyfoifhygw,f/Oyrm-computer-based systems awGrSm operator [m

wu,fh computer (odkY) disk storage devices awGeJYBuHKawGY&cJygw,f/tJ'DvdkygyJ-CCTV

switches awG? fiber optic drivers awG? receivers awGeJYxdawGYqufqH&rI[mvnf;tvGefenf;

ygw,f/tJ'DvdkxdawGUqufqHrItvGefenf;wJh equipments awGudk console ay:rSmrxm;yJ? tjcm;

ae&mrSm installed vkyfoifhygw,f/ small systems awGrSmqdk&if udkifwG,fxdawGY&rIenf;wJhypönf;

awGudk console &Jhatmufajczuftedrfhydkif;(pma&;pm;yGJrsufESmjyifatmufzufvdkae&mrsdK;)awGrSm

installed vkyfwmtoifhqHk;yg/ consloe &Jhtedrfhzufvdkae&mrsdK; (lower portion) rSm operator

rMumrMumoHk;wwfwJh instruction manuals awG? logbooks vdkrsdK;pmtkyfawGeJYtjcm; docu-

ments awGvdkrsdK;pmtkyfawGxm;zdkY pmtkyfpifawG? tHqGJawG udkvnf;xnfhoGif;wnfaqmufxm;oifh

ygw,f/

console cef;xJupma&;pm;yGJrsufESmjyifeJYtJ'Dpma&;pm;yGJrsufESmjyiftxuf panel space

ae&mtus,ft0ef;udkawmh console wpfck&Jh working area vdkYac:ygw,f/ operator wpfa,muf

vG,fvifhwultvkyfvkyfEdkifwJhae&mtus,ft0ef;yrmP[muefYowfxm;wmaMumifhtJ'D{&d,m

twGif;rSmae&mcsxm;r,fh equipment [mxdxda&mufa&muftoHk;csEdkif&ygr,f/'ghtjyif coor-



dinated manner t&wpfpkwpfpnf;wnf;jzpfaezdkYvnf;ta&;BuD;ygw,f/displays eJY controls

awGudk tpDtpOfcsEdkifwJhenf;vrf;aygif;rsm;pGm&Sdygw,f/tJ'DtxJurSenf;vrf;wpfrsdK;uawmh dis-

plays eJY controls awGudk olwdkY&Jhvkyfief;wm0ef,lrIwlnD&mtvdkufwpfpkwpfpnf;wnf;pkpnf;xm;

wJhenf;jzpfygw,f/Oyrm- CCTV assessment ESifh surveillance wdkYudk console &Jh{&d,mwpfck

rSmwpftkyfpkwnf;xm;&SdwJhpDpOfyHkrsdK;yg/aemufenf;vrf;wpfrsdK;uawmh-toHk;rsm;wJh controls awGudk

operator &Jha&SUrSm&SdwJh console {&d,mrSmwdkuf½dkufxm;NyD;?toHk;enf;wJh controls awGudkawmh

usefwJhae&mawGrSmxm;wJhyHkpHrsdK;jzpfygw,f/BudKwifowfrSwfxm;wJhvkyfief;pOftqifhqifheJYaqmif

&GufwJhtoHk;csrIrsdK;awGtwGufawmh tpDtpOftvdkufpkpnf;enf; udktoHk;jyKEdkifygw,f/qdkvdkwm

uawmh operator u controls awGudk[dk&Sm'D&SmeJYtdk;eif;cGufeif;ausmfaygufvkyfzdkYrvdkatmifvkyfief;

pOftqifhvdkuftpDtpOfjzifh controls awGudktpDpOftusae&mcsxm;wJhyHkpHrsdK;jzpfygw,f/tckazmf

jycJhwJhenf;awGteuf vkyfief;pOftvdkuftkyfpkzGJYwJhenf;pOfudk security eJYqdkifwJh consoles lay-

out awGrSmtrsm;qHk;awGY&wwfygw,f/yHk(1-7)rSm typical security console layout wpfckudk

azmfjyay;xm;ygw,f/

security center twGif;rSmxm;r,fh console tygt0if¤if;eJYqufpyfaewJh equipment

awG&Jh yHkyef;o@mefESifhtxm;todktcif;tusif;toGiftjyif[physical layout (or) placement]

yHkpH[mrdrdae&mcs&r,fh{&d,m (allocated area) &Jh wu,fhvuf&SdtoGiftjyiftaetxm; (physi-

cal configuration)ay:rSmrlwnfNyD;aqmif&Guf&ygr,f/yHkaoum;csyfowfrSwfvkyfaqmifzdkYtqif

rajyEdkifygbl;/'gayr,fhtajccHrlawmh&Sdwmaygh/vuf&Sdtcef;eJYtH0ifcGifusvnf;jzpf? upgrades

vnf;jzpf?0efvnf;tusOf;qHk;jzpfwJhyHkpHrsdK;[mqDavQmfrIt&SdqHk;jzpfygyJ/aemiftem*wfrSmajymif;vJ

ay:aygufvmOD;r,fh facilities topfawGtwGufygxnfhwGufNyD;?ae&mcsr,fhtcef;t&G,ftpm;ESifh

yHkyef;o@meftay:MoZmvTrfrdk;rIjyKEdkifapzdkY?ydkNyD; flexibility uswJhyHkpHrsdK;jzpfatmifpOf;pm;Edkif&if

awmhydkaumif;wmaygh/tcef;jyifqifzGJYpnf;rIESifhygwfoufNyD;pOf;pm;&r,fht"dutcsufawGuawmh-

a&GUajymif;&vG,fuljcif; (mobility)? vkyfief;aqmif&Guf&mrSmtqifajyrI&Sdjcif; (accessibility)?

tvif;a&mifvHkavmufpGm&&Sdjcif;(lighting)? qlnHrIenf;jcif;(Noise) ...pwJhtcsufawGudk

tajccHrltjzpfqkyfudkifxm;oifhygw,f/

operators OD;a&tvHktavmuftvkyfvkyfEdkifzdkYvHkavmufwJhtus,ft0ef;&SdwJhtcef;rsdK;

jzpfzdkUvnf;vdkygw,f/ operators awG[m equipments awGywfvnfrSmvGwfvGyfvyfvyfvIyf

&Sm;Edkif&ygr,f/qdkvdkwmuawmh-monitoring (odkY) control function awGvkyfaqmifaewmudk

wpfa,mufuvSnfhywfMunfh½IaewJh wpfcsdefwnf;rSmyJ? maintenance person [m equipment



awGyHkrSeftvkyfvkyfaejcif;&Sd̂ r&SdqdkwJh udpöudk vSnfhywfppfaq;cGifhjyKEdkifwJhtus,ft0ef;rsdK;&Sd&ifydk

aumif;ygw,f/ console wpfckpDwdkif;&JhywfvnfrSmtenf;qHk;]4ay}cefYpDtus,ft0ef;&SdwJhMurf;

jyifvGwf(free floor space)udkcsefxm;ay;oifhygw,f/equipment racks awGtwGuf rack rS

teD;qHk;rsufESmpm(nearest facing surface) (odkYr[kwf)tydwftqdkYtwm;tqD;(obstacle)txd

ae&mtus,ft0ef;(clearance)[m ]3ay}xufydkNyD; rausmfoifhygbl;/

equipments awGtm;vHk;udk installed vkyfwJhtcgvdktyfygujyKjyifrIqdkif&mudpörsm;

(Repair)aqmif&GufEdkif&eftwGufygpOf;pm;ae&mcsxm;zdkYvdkygw,f/

annunciator panels awG? indicators awG? CCTV monitors awG view vkyfwJhtcg

operator &Jh jrifEdkifrIpGrf;&nf usqif;roGm;&atmif twGif;cef;tvif;ay;xm;oifhygw,f/ tvif;

ay;yif&if;wyfqifwJhtcg monitors rsufESmjyifawGay:rStvif;½dkufjyefxGufjcif;r&SdapzdkYtxl;

*½kjyKzdkYvdkygw,f/Oyrm-eH&HrStvif;jyefjcif;(recessed light fixtures)enf;jzifh&,lxm;wJh wqifhcH

tvif;ay;enf; (indirect lighting)pepf[marmfeDwmrsufESmjyifawGrStvif;½dkufjyefjcif;udk

tvGefenf;yg;apygw,f/vkyfief;&nf&G,fcsufESpfrsdK;twGuftvif;ay;yHk ywfvrf;2rsdK;xm;&SdoHk;pGJ

oifhygw,f/wpfrsdK;u maintenance purpose twGuf high-level lighting pepfjzpfNyD;tvif;

jyif;tm;yrmP 50-100 footcandles txdtoHk;jyKoifhygw,f/aemufwpfrsdK;uawmh opera-

tional purpose twGuftvif;jyif;tm; 5-20 footcandles txdrQomtoHk;jyKwJh low-lwvel

lighting pepfjzpfygw,f/armfeDwmay:rS½kyfyHkawG&Jh contrast yrmPtjrifhrm;qHk;&&SdEdkifapzdkY low-

level lighting circuit rSm operator pdwfBudKufcsdefvdkY&wJhtvif;jyif;tm;csdeftxdef;cvkyf (ad-

justable control) xnfhay;xm;&ifydkaumif;ygw,f/tvif;jyif;tm;enf;wJhtajctaersdK;rSmrD;

acsmif;awG(fluorescent lights)[mtvif;rSdwfwkwfjzpfjcif;(flicker)ukdqdk;&Gm;pGmjzpfapwwfwm

aMumifh low-level circuit twGuf tvif;yif&if;a&G;cs,fwJhtcgyljyif;a&mifrD;oD;rsdK;awG (in-

candescent lights)omoHk;oifhygw,f/

 operator  &Jh pdwftm½Hkpkpnf;wnfNidrfrI&Sdaeap&efESifhtjcm;Xmersm;ESifhqufoG,frIjyKwJh

tcgtaESmuft,SufrjzpfapzdkY? tcef;twGif;rSmtoHqlnHrIudkavsmhenf;atmifjyKvkyfxm;oifhyg

w,f/taESmuft,Suftrsm;qHk;ay;wJhtoHqlnHrIt&if;tjrpfawGuawmh-av0if̂ avxGufvkyf

ay;wJhyefum(ventilating fans)awG?tvkyfvkyfaewJhuGefysLwm'pf(cf)(computer disk opera-

tions) awG?wm0efxrf;aqmifaewJh uGefysLwmy&ifwmawG( computer printer operations)

...jzpfMuygw,f/qlnHoHawGudkavQmhcszdkY eH&HawGeJYrsufESmusufawGay:rSmtoHpkyfjym; (acous-

tical tiles)awGudkwyfqifxm;zdkYvdkygw,f/console xJrSmwyfqifzdkYrvdkwJhqlnHoHxkwf equip-

ments awGudk tjcm;tcef;wpfckckxJrSmae&mcswyfqifEdkifxm;&ygr,f/ equipment racks awGudk

vnf;yJ? toHpkyfypönf;awGeJYwyfqifvdkY&ygw,f/'gayr,fh-tJ'DtoHpkyfypönf;awG[m av0if̂ av

xGufudk wm;qD;wwfwmaMumifh? qdk;usdK;taeeJY equipment &Jhtylcsdefudk jrifhwufvmapEdkifygw,f/

tJ'Dqdk;usdK;udkajz&Sif;zdkY avat;ay;pufwyfqifxm;&ygw,f/tvkyfvkyfaewJh {&d,m&Jh noise level

udk 65dB xufrydkoifhbl;qdkwmodxm;oifhygw,f/



  secutity center twGuf equipment layout udk planning vkyfr,fh designer wpfOD;

pOf;pm;oifhwJhaemufxyftcsufawG&Sdygao;w,f/tJ'DtcsufawGuawmh-tvkyfvkyfr,fhywf0ef;

usiftaetxm;(operational environment)? ta&;ay:vQyfppf"gwftm;&&SdEdkifrItajctae

(emergency power)?ypönf;rsm;vHkjcHKa&;(physical security) ...ponfwdkYjzpfygw,f/

tylay;pepf(heating)aumif;rGefjcif;?av0if̂ avxGufpepf(ventilation)xm;&Sdjcif;?avat;

ay;pepf(air conditioning system)wyfqifxm;jcif;...ponfwdkY[m'DZdkif;aumif;wpfckrSm&Sdoifh

wJhtcsufawGvdkYqdk&ygr,f/'DtcsufawGeJYjynfhpHkwJhequipment layout rSmtvkyfvkyfaewJh operator

[m wcsdefvHk;pdwf"gwfvef;qef;wuf<uEdk;Mum;aerSmaocsmygw,f/ console twGif;eJYtJ'D con-

sole {&d,mtwGif; tjcm; racks awGrSm installed vkyfxm;wJh equipments awGrSxkwfvTwfaewJh

heat load udk handle vkyfEdkifwJhpGrf;&nfvnf; control center rSm&Sd&rSmjzpfygw,f/

security center twGif;rSmwyfqifxm;wJh equipment awGtm;vHk;twGufvuf&Sd power

udk commercial A.C power source jzifhay;oGif;vkyfaqmifap&ygr,f/wu,fvdkYtJ'D com-

mercial  A.C power jywfawmuf&yfqdkif;oGm;&if acwåtpm;xdk;toHk;jyKzdkYta&;ay:vQyfppfyg0gay;

yif&if; (tifAmwm? rD;puf)vnf;xm;&Sday;oifhygw,f/ operator &JhvkyfaqmifEdkifrIpGrf;&nfeJY Edk;Mum;rI

pGrf;&nfwdkYavsmhusroGm;&atmif&nf&G,fNyD;?tJ'Dta&;ay:vQyfppfpGrf;tifay;yif&if;&JhxkwfvkyfpGrf;

tm;yrmP[mtDvufx&Gef;epf equipment rsm;twGufomru lighting ? heating ? ventilat-

ing ? air conditioning ...pwJh equipments awGtwGufygarmif;ESifzdkY vHkavmufwJhyrmP&Sd

oifhygw,f/tJ'grSvnf; control center vif;vif;csif;csif;&SdNyD; operator &JhvkyfaqmifEdkifrIpGrf;

&nfeJYEdk;Mum;wuf<urIwdkY[mavsmhus? roGm;rSmjzpfygw,f/tJ'Dta&;ay:yg0g[mtenf;qHk; 4 em&D

avmufarmif;ESifEdkifwJh backup capacity rsdK; qdk&ifydkaumif;ygw,f/

security center xJrSmrsm;jym;vSwJh equitment awG&SdaewJhtwGuf tJ'Dae&m[m elec-

tronic security systems awGxJrSmvHkjcHKpdwfcs&rIr&SdqHk;ae&mwpfckjzpfaew,fqdkwmowdjyK&yg

r,f/tqifajyacsmarGYrIt&-wefzdk;BuD;ypönf;awGxm;wJh security center rSmvnf;tvm;wlvHkNcHK

a&;tqifhtwef;twdkif;&SdwJh xyfqifhvHkjcHKa&;pepfwpfckay;tyfxm;zdkYvdkygw,f/tenf;qHk;tm;jzifh

awmhvl0ifxGufwHcg;rsm;udktcsdefjynfh lock csxm;oifhNyD;?jyLwif;aygufrsm;udkvnf;oHZum(odkY)

tjcm;tvm;wlwpfckckeJYwm;qD;umuG,fxm;oifhygw,f/ operator &Jh console [mwaeYudk24em&D

vHk;vHk;vkyfudkifaqmif&GufaerSmjzpfwmaMumifh tJ'D console &Jh{&d,mrSm interior IDS wyfxm;zdkY

rvdkygbl;/'gayr,fhtjcm;ae&mwckckrSm alarm toHxkwfay;apr,fh duress switch wpfvHk;udk

awmhtJ'D console area xJrSmwyfqifay;xm;zdkYoifhygw,f/duress switch qdkwm[mwae&m&m

rSmrouFmp&m(odkY)tEÅ&,fwpHkw&mjzpfay:&if operator &JhqHk;jzwfcsufESifhtjcm;olrsm;odapatmif

tcsufay;EdkifwJhwdkuf½kdufESdyfcvkyfjzpfygw,f/on line switch wpfrsdK;vdkYvnf;qdkEdkifygw,f/
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digital logic eJY analog signal systems awG[m¤if;wdkYY&JhteD;tem;w0dkufrSm&SdwJhvQyfppf

oHvdkufqdkif&mMum;0ifaESmuf,SufrI (electromagnetic interference)awGudktvG,fwulvufcH

avh&SdMuygw,f/tJ'DvdkvufcHwJhtcgolwdkY&Jhvkyfief;pOfawGudk?uaAsmif;ujyeftvGJvGJtrSm;rSm;jzpf

apwwfwJh functional upsets eJY½kyfydkif;qdkif&mysufpD;rIrsdK;jzpfapwwfwJh damaging upsets vdkYac:

wJh transients 2rsdK;udkjzpfwwfygw,f/

(1)(1)(1)(1)(1) functional upsets qdkwmuawmh data lines ? control lines ? monitor lines

...awGMum;rSm ñSdKUrIrsdK;(inductive)eJYodkrIrsdK;(capacitive)couplingawGaMumifhjzpfay:wwfwJh

transients trsdK;tpm;awGudkac:ygw,f/ transient qdkwmuawmh-tvGefwdkawmif;wJhtcsdef

tcdkuftwefYuav;twGif;jzpfay:wJhMum;0ifaESmuf,SufrI (interferencr)rsdK;vdkYqdkvdkwmyg/ tJ'D

transients aMumifh data awGqHk;½IH;aysmufuG,fjcif;(loss jzpfjcif;)? control actions awG uaAsmif;

ujyeftvGJvGJtrSm;rSm;aqmif&Gufjcif;wdkYudkjzpfapwwfygw,f/

(2)(2)(2)(2)(2) damaging upsets qdkwmuawmh ay;xm;wJhAdkYtm;wefzdk;½kwfw&ufvIyfcwfoGm;rI

aMumifh(voltage surges rsm;aMumifh)jzpfwJh transients rsdK;awGjzpfygw,f/oG,f0dkufrdk;BudK;ypfrI

aMumifhjzpfvmwJh (indirect lighting strikes aMumifhjzpfwJh) transient rsdK;awGvnf;tusHK;0ifyg

w,f/tJ'D transient aMumifh equipment tm; physically damage jzpfapwwfygw,f/

security system tm; 0efaqmifrIay;xm;wJh power lines awG[mol&JhteD;em;w0dkufrSm

electrical eJY electromechanical devices awG&SdwJhtcgrSmjzpfap? olY&JhteD;rSmrdk;BudK;ypfwJhtcg

rSmjzpfap...transients awGudkjzpfay:apwwfw,fqdkwmowdjyKyg/

starting load BuD;rm;wJhypönf;ud&d,mawG(Oyrm-jrif;aumifa&rsm;wJharmfwmawG? vQyfppf

rD;zdkBuD;awG)(odkYr[kwf)tjcm;aESmuf,SufrI(disturbances)wpfrsdK;rsdK;aMumifhjzpfaomvdkif;AdkYtm;

yrmPajymif;vJrIjzpfjcif;(power line variations)[m system tm;,m,Dacwåtm;jzifhAdkYtm;

edrfhusoGm;apwwfygw,f/tJ'DtwGufaMumifh security center rS local processor odkYydkYaqmifwJh

DTM links awG&JhtpGef;toD;oD;rSm surge protection circuits awGudkxnfhoGif;ay;xm;&ygr,f/

xdkYtjyiftaqmuftOD;odkY cable BudK;0ifwJht0ifrS 3 aycefYtwGif;ü triple electrode gas surge

arresters awGvnf;xnfhxm;ay;zdkYvdkygw,f/

electronic security system equipment awGqD yHhydk;ay;xm;wJhvQyfppfpGrf;tm;ay;ywf

vrf; (electric power supply circuit)awGrSmvnf; surge protected vkyfxm;&ygr,f/

electronic security system equipmentESifhqufoG,fxm;wJh control linesawG? sensor

lines awGrSmvnf; surge protected vkyfxm;zdkYvdkygw,f/



yHk(1-9) yHk(1-9) yHk(1-9) yHk(1-9) yHk(1-9) Transient Protection Devices



Surge arresters vdkYac:wJhAdkYtm;jrifhvIdif;jywfwm;u&d,mawG[m 6.8Volts rS100,000

volts txdwmcGif&SdwJh Threshold voltages xufausmfvGefwJhrdk;BudK;vQyfppfAdkYtm;ESifh surge volt-

age awGudkajrBuD;qDodkY(ground odkY)[efYwm;rIedrfhvrf;aMumif;(low impedance paths)wpf&yf

jzifh vrf;vTJydkYxkwfay;ygw,f/tvkyfvkyfaqmifEdkifyHktrsdK;rsdK;?cHEdkif&nftrsdK;rsdK;&SdwJh surge protectors

trsdK;rsdK;xkwfvkyfMuygw,f/rdrd&JhvdktyfcsufeJYtnDa&G;cs,f0,f,loHk;pGJ&ygr,f/tJ'D surge protector

awGteuftcsdKUuawmh-rdk;BudK;eJY power supplies twGif;rS transients awGudkumuG,fay;r,fh

protector trsdK;tpm;? DTM lines awGrSmoHk;wJhtrsdK;tpm;? digital hardwareawG? control-

lers awG? sensors awG? cameras awG...pwJhypönf;awGrSmoHk;wJh surge protectors awGjzpf

Muygw,f/ fuse eJY circuit breaker awGudkvnf; overcurrent protection twGuftoHk;jyKzdkYvdk

ygw,f/

control ESifh monitor circuits awG? DTM circuits awG? Power inputs awG...

umuG,fzdkY transcient protection devices awGudktoHk;jyKygw,f/ transient protection

trsdK;tpm;awGuawmh-

(1)(1)(1)(1)(1) Spark gaps ?

(2)(2)(2)(2)(2) Varistors ?

(3)(3)(3)(3)(3) Zener diodes ?

(4)(4)(4)(4)(4) Double anode zeners ?

(5)(5)(5)(5)(5) Crowbars ?

(6)(6)(6)(6)(6) Optical isolators ?

(7)(7)(7)(7)(7) Inductor capacitor resistor networks ? ...wdkYjzpfMuygw,f/yHk(1-9)rSm

toHk;rsm;wJh Transient protection devices wcsdKUudkazmfjyay;xm;ygw,f/

ideal grounding system qdkonfrSm security system wpfcktwGif;rSm&SdwwfwJh toHk;

r0ifaom signal frequencies awGtm;vHk;&Jh vQyfpD;aMumif;awGudkoHkntkrf;[efYwm;rI (imped-

ance) vrf;aMumif;jzifhajrjyifodkYvrf;vTJay;EdkifwJhpepfudkqdkvkdwmjzpfygw,f/toHk;rsm;wJh ground-

ing system wpfckuawmhaMu;eDpGyfxm;wJh oHrPdacsmif;(copper clad steel rods)udkajrBuD;xJ

½dkufoGif;xm;wJh circuit yHkpHjzpfygw,f/taqmuftOD;aqmufvkyfa&;vkyfief;oHk; oHrPdvkyfief;

&SifBuD;rsm;toif;&Jh tzGJY0ifawGuawmh grounding jyKvkyfjcif;tm; NFPA 70 qHk;jzwfcsuftwdkif;



yHk (1-10) yHk (1-10) yHk (1-10) yHk (1-10) yHk (1-10) Sample of grounding system

vufcHusifhoHk;Muygw,f/'gayr,fh grounding resistance vdktyfcsufrsdK;&SdvmwJhtcgrSmawmh

grounding enf;ynmrsdK;pHk?aygif;pyfoHk;pGJaumif;oHk;pGJzdkYvdktyfygw,f/ communications ESifh in-

strumentation systems awGrSm power ground tjyif? oD;jcm; single point ground wpfckvnf;

vdktyfygw,f/yif&if;yg0g(primary power)&Jh neutral 0g,mvdkif;odkY(odkYr[kwf)rdk;BudK;vTJvQyful;

BudK;xHodkY signal conductors awGudk tNydKifoG,fwef;ajy;jcif;rsdK; rvkyfrdzdkYtxl;owdxm;&ygr,f/

power "green wire" ground ESifhtquftoG,fjyKxm;wJh floating signal grounding [m

instrumentation ESifhtjcm; low signal applications twGuf operating stability r&SdwJhtwGuf

tJ'Dvdkypönf;awGrSm ground tjzpf&,lroHk;oifhygbl;/pepfrSmyg0ifwJh enclosures tm;vHk;udk com-

munications ESifh instrumentation grounds rsm;rSoD;oefYcGJxm;wJh equipment ground odkY

qufoG,fcsnfaESmifxm;&ygr,f/grounding jyKvkyfjcif;udk IEEE Standard 142 ESifhtnDvkyf



aqmifzdkYvdkygr,f/security center&Jh computer equipment {&d,mawGrSmtoHk;jyKzdkYtwGuf

vQyfppfyg0gay;oGif;wJh phase ESifh neutraltjyifaemufxyf ground wire wpfacsmif;vnf;

xnfhoGif;qufoG,fxm;zdkYvdkygw,f/FIPS-94 wGifowfrSwfjyXmef;xm;onfhtwdkif;tck&Sif;jycJhwJh

grounding vdktyfcsufawGudktjcm;aomtajccHvdktyfcsufrsm;ESifhtwlyl;wGJívkyfaqmifoifhyg

aMumif;wifjyvdkufygw,f/

yHk(1-11) yHk(1-11) yHk(1-11) yHk(1-11) yHk(1-11) Grounding Wires and Shielded Cable

Earth Bonding Strips

Shielded Cable



 tDvufx&Gef;epfvQyfpD;ywfvrf;rsm;[m vQyfppfoHvdkufvIdif;Mum;0ifaESmuf,SufrI (elec-

tromagnetic Interference-EMI)udk tm½HkcHvG,fMuygw,f/tJ'gaMumifh tDvufx&Gef;epfvQyfpD;

ywfvrf;awGudk electrical shielding vkyfxm;ay;&ygr,f/shielding qdkwm?vQyful;jym;wpfjym;

udk vQyfpD;ywfvrf;ay:rSmvHkjcHKatmifzHk;vTrf;NyD; grounding vkyfxm;wmudkac:wmyg/shielding

udk telephone lines BudK;awG? twisted pairs BudK;awG? coaxial cables BudK;awGeJYtjcm;vQyfpD;ywf

vrf;awGrSmvnf;awGY&ygvdrfhr,f/ wpfacsmif;wnf;yg½dk;½dk;0g,mBudK;tpm; tJ'Dvdkumxm;wJh

shielded wire awGoHk;pGJwmaMumifhtaESmuft,Sufay;wwfwJhvQyfppf(odkYr[kwf)oHvdkufpufuGif;

Mum;0ifaESmuf,SufrIqdkif&mjyif;tm;udkavsmhusapygw,f/shielding vkyfwJhtcgtpGefwpfzufudk

om grounding vkyfjcif;jzifh ground loops jyóemudkz,f&Sm;NyD;om;jzpfapygw,f/





CCTV qdkwJhpmvHk;[m Closed Circuit TeleVision qdkwJhpum;pkudktwdka&;om;oHk;

EIef;xm;wmyg/vQyfpD;ywfvrf;ydwf ½kyf̂ oHpepfvdkYjrefrmvdkt"dyÜg,faumufEdkifygw,f/½kyfyHkpwif

jzpfay:wJhae&m(uifr&m)eJYtJ'D½kyfyHktqHk;owfwJhae&m(armfeDwm)wdkYudkowfowfrSwfrSwfazmfjyvdkY

&EdkifNyD;?vltrsm;ESifhoufqdkifjcif;r&SdwJh(wpfOD;?wpfzGJY?wpfXme...twGufom&nf&G,fwJh) ½kyf̂ oHtpD

tpOfawGazmfxkwfjyowJhpepfrsdK;jzpfygw,f/

tJ'gudkvQyfpD;ywfvrf;oabmt&Munfh&if? abmifcwfydwfxm;wJhobmrsdK;jzpfaevdkY

ywfvrf;ydwf ½kyf̂ oHpepfvdkYac:wmjzpfygw,f/MRTV , MRTV-4 , MWD...wdkYvdkazsmfajza&;?

ynmay;a&;?owif;jyefMum;a&;...pwJhvltrsm;twGuf&nf&G,fxkwfvTifhwJh½kyf̂ oHtpDtpOfrsdK;

awGusawmhabmifrcwfxm;ygbl;/wenf;tm;jzifhtpDtpOftqHk;owfr,fhae&mowfowfrSwfrSwf

azmfjyEdkifjcif;r&Sdygbl;/tJ'Dvdk½kyf̂ oH tpDtpOfxkwfvTifhrIrsdK;usawmh CCTV vdkYrac:Edkifawmhygbl;/

Broadcasting TV pepfvdkYac:ygw,f/

acwfrSDvHkjcHKa&;pepfawG&Jh zGJYpnf;xm;yHkudkavhvmMunfhr,fqdk&if CCTV pepf&Jhta&;ygrIudk

z,fxm;vdkYr&Edkifawmhbl;qdkwmawGY&ygvdrfhr,f/CCTV rSmvlwdkYvdkufrrSDEdkifwJh t*wdw&m;4yg;

uif;wJhtusifhaumif;av;&Sdygw,f/udk,fusifhw&m;tweftoifhaumif;wJh Supervisors awG? Op-

erators awGeJYomwGJvdkuf&if]&S,f}jzpfoGm;rSmtaotcsmygyJ/ vGefcJhwJh q,fpkESpftwGif; video

monitoring systems enf;ynm[mthHrcef;w[kefxdk;zGHNzdK;wdk;wufvmwJhtwGuf,cifwcsdefu

vlom;awGeJYaqmif&GufcJh&wJhvHkjcHKa&;qdkif&mudpöawGudk CCTV eJYxdxda&mufa&muftpm;xdk;vm

wmawGY&rSmjzpfygw,f/ tckazmfjyr,fhoifcef;pmrSm CCTV &Jh tajccHoabmw&m;rsm;ESifh CCTV

pepfwpfckrSmyg0ifwwfwJhypönf;tpdwftydkif;wpfckcsif;pD&Jh pGrf;aqmif&nfrsm;? uefYowfcsufrsm;udk

rD;armif;xdk;jyay;oGm;rSmjzpfygw,f/

CCTVpepfwckudkaoaocsmcsmavhvmMunfh&ifatmufygtwdkif;tajccHtusqHk;tpdwf

tydkif;oHk;rsdK;eJYzGJYpnf;xm;wmawGY&ygr,f/

(1)(1)(1)(1)(1) camera (½kyfyHk zrf;,lay;&ef)

(2)(2)(2)(2)(2) transmission medium (½kyfyHkudkwpfae&mrSwpfae&modkYo,f,lydkYaqmif

     ay;&ef)

(3)(3)(3)(3)(3) monitor (½kyfyHkudk ta0;wpfae&mrSapmifhMunfh&ef) ...wdkYjzpfygw,f/



yHk(2-1) yHk(2-1) yHk(2-1) yHk(2-1) yHk(2-1) Basic CCTV System

'gu CCTV pepfwpfck&JhtajccHtusqHk;zGJYpnf;yHkayghaemf/'DxufydkNyD;½IwfaxG;vmwJh

CCTV pepfudkMunfhr,fqdk&if-

(1)(1)(1)(1)(1) camera wpfvHk;xufruyg0iftoHk;jyKxm;wmawGY&EdkifNyD;? tcsdKUuifr&m

awG[m omrefpGrf;aqmif&nftqifhom&SdwJh½dk;½dk;uifr&mrsdK;awGjzpfayr,fh? tcsdKUtrsdK;tpm;awGus

awmhvdkcsifwJY½Icif;taetxm;udkta0;rSvdkovdkxdef;csKyfvdkY&wJhtzdk;weftqifhjrifh PTZ trsdK;

tpm;awGtxdjzpfEdkifygw,f/

(2)(2)(2)(2)(2) tJ'D camera awG&Jh viewing points awGudkMunfh½IEdkifzdkY monitors awGudk

vnf;wpfvHk;ru oHk;xm;wJhtjyif? camera awG&Jhvkyfief;pOfawGudk vdkovdkxdef;csKyfvdkY&wJh con-

troller awG?uifr&mawG&Jh viewing points awGudk vdkovdkaygif;pyfay;EdkifwJh multiplexers awG



CCTV security system wpfckudkuRefawmfwdkY'DZdkif;vkyfwJhtcgjzpfjzpf? vufawGYwyfqifwJh

tcgjzpfjzpf?yxrqHk;taeeJYenf;ynmydkif;udkpOf;pm;zdkYrvdkao;ygbl;/ueOD;vdkufemvkyfaqmif&r,fh

tcsufawG&Sdygw,f/yxrOD;qHk;taeeJY customer [mb,fvdkpepfrsdK;udktvdk&SdwmvJ/'grSr[kwf

custom udk0efaqmifrIay;&r,fhvkyfief;trsdK;tpm;awGubmawGvJ/trsm;tm;jzifhawmh CCTV

pepfeJY ywfoufvdkY customer awGvdkcsifwwfwJhtcsufoHk;csuf&Sdygw,f/tJ'gawGuawmh- cus-

tomer [molpdwf0ifpm;wJh(interest jzpfwJh)wpHkwckaomae&m(field)twGif;olY&JhtusdK;udkjzpfap

r,fĥ ysufapr,fhtjzpf̂ tysufwpfrsdK;rsdK;udkpHkprf;axmufvSrf;axmufvSrf;od&Sdvdkygw,f (detect

vkyfvdkw,fay:haemf)/'guyxrtcsufyg/'kwd,taeeJYtJ'D{&d,mtwGif;jzpfysufcJhwJhudpö[mb,f

vdkudpörsdK;vJ(tEå&,f&Sdvm;^r&Sdbl;vm;/ta&;BuD;vm;^rBuD;bl;vm;)qdkwmpdppfcGJjcm;vkdygw,f

(recognition vkyfcsifw,fqdkwJhoabmyg)/aemufqHk;tcsufuawmh-tJ'DvIyf&Sm;rIjzpfpOf (ac-

tivity) rSmt"duyg0ifol[mb,folvJqdkwmwdwdususcGJjcm;owfrSwfvdkygw,f/(identification

aygh)/tJ'DtcsufoHk;csufudk Detection, Recognition , Identification (odkY) "DRI" vdkYtvG,f

rSwfxm;yg/ CCTV application wpf&yfaqmif&GufzdkY ypönf;trsdK;tpm;a&G;cs,fwJhtcg tJ'Dtcsuf

oHk;csuftay:tajccHNyD;pOf;pm;qHk;jzwf&rSmjzpfygw,f/

tJ'gtjyif interested field rSm&Sd&r,fh customer vdkcsifwJh t&nftaoG;?toHk;jyKr,fh

equipment ta&twGuf?wu,fvkyf&r,fh interested field &Jhtus,ft0ef;yrmP? obm0

...pwJh pufrsdK;awGvnf;½IwfaxG;pGmyg0ifaewmawGY&ygvdrfhr,f/

(3)(3)(3)(3)(3) video signal udkuifr&mrSarmfeDwmxHodkYo,f,lydkYaqmifzdkY transmission

mediums awGoHk;wJhtcgrSmvnf;? omreftoHk;jyKavh&SdwJh coaxial cable BudK;rsdK;omru?  tvif;

zdkifbmBudK;rQif(fiber optic cable)?uGefysLwm network cable BudK;wpfrsdK;jzpfwJh twisted pair

wire? phone line (odkYr[kwf)BudK;rJhydkYvTwfenf;oHk; microwave mediums rsm;txd...vkyfief;

vdktyfcsufESifhtnDwdk;csJUtoHk;jyKMuygw,f/

(4)(4)(4)(4)(4) 'ghtjyifuifr&mrS½kdufay;vdkufwJhAD'D,kdyHk&dyfawGudk vdktyfwJhtcg?taxmuf

txm;tjzpftoHk;jyKvdkY&atmifrSwfwrf;wifjcif;(Recorded vkyfjcif;) ? operator a&G;cs,fxm;wJh

selected images awGudk hard copy xkwfay;jcif;? operator tvdk&SdwJh? uifr&mtwGif;rS½Icif;

yHk&dyfawGudk oifhavQmf&marmfeDwmay:rSmxkwfazmfjyoEdkifzdkYaqmif&Gufjcif;? camera udk b,f̂ nm

^xuf̂  atmuf̂ eD;^a0;-vdkovdkxdef;csKyfa&TUvsm;apNyD;? ½kyfyHkudk tvdk&SdwJh½Icif;abmifuGuftwGif;

qGJoGif;jcif;?...pwJhvkyfief;pOfawGudk recorders,printers,switching devices,controllers ...

pwJhtqifhjrifhtxl;Mum;cHypönf; (peripherals)awGeJYyl;wGJtoHk;jyKxm;wmvnf;awGY&ygw,f/



yHk(2-2) yHk(2-2) yHk(2-2) yHk(2-2) yHk(2-2) Basic System Performance

tvif;a&mif&&SdEdkifrIESifhzefwD;tvif;a&mifay;oGif;zdkYvdktyfjcif;&Sd̂ r&Sd? system twGufvdktyfwJh

vQyfppfpGrf;tm;t&if;tjrpf&&SdEdkifrItajctae...pwJhtcsufawG[m CCTV system design

a&;qGJwJhtcgeJY ukefusp&dwfwGufcsufwJhtcg rlwnfpOf;pm;&r,fhaemufxyftcsufawGjzpfygw,f/

xyfajymyghr,f/tckazmfjycJhwJhtcsufawG[m CCTV design a&;qGJwJhtcg txl;tav;ay;pOf;pm;

&r,fhtcsufawGqdkwmrarhygESifh/Oyrm-armfeDwmay:rSmay:r,fhyHk&dyft&nftaoG;udk wu,fhtjyif

½Icif;xJutwdkif; (true representation jzifh)ay:apvdkwJhtcg black and white camera awG?

B&W armfeDwmawGvdkrsdK; monochrome devices awGoHk;vdkYr&awmhygbl;/ color camera wdkY?

color monitor wdkYeJY'DZdkif;cs&rSmjzpfygw,f/(rSwfcsuf- low light level wGiftoHk;jyKEdkifwJh black

and white camera awG[m½kyfyHk&Jh detail eJY resolution udk color camera awGxufydkNyD;xkwfvkyf

ay;EdkifpGrf;&SdwmrSefayr,fh? w&m;cHtppftrSefazmfxkwfwJhae&mrsdK;rSmawmh colour camera rSom



vQiftaxmuftxm;tcdkiftvHkay;pGrf;Edkifygvdrfhr,f/tJ'DtcsufudktESpfcsKyfwJhtcg identification

twGuf&nf&G,fwJh CCTV system awGrSm colour camera eJY color monitor awGudkrvGJraoG

oHk;udkoHk;&r,fqdkwmrlaopnf;rsOf;wpf&yfozG,frSwfxm;zdkYvdkygr,f/)/tJ'gtjyif rSefuefoifh

awmfwJh component trsdK;tpm;a&G;cs,ftoHk;jyKEdkifrIuvnf;ta&;ygwJhaemufxyftcsufwpf

csufjzpfjyefygw,f/tESpfcsKyftm;jzifhqdk&&if-oif[m CCTV system develope vkyfwJh system

designer aumif;wOD;jzpfcsifw,fqdk&if 'DZdkifemwOD;rSm&Sdoifh&SdtyfwJhtawGUtBuHKawG? A[kokw

awG?todonmawG?tawG;tac:t,ltqawG...ESifhjynfh0aezdkYtpOfBudK;pm;&SmazGae&rSmjzpf

ygw,f/

yHk(2-3) yHk(2-3) yHk(2-3) yHk(2-3) yHk(2-3) The Picture Element (Pixel)

(u)(u)(u)(u)(u)

(c)(c)(c)(c)(c)



pmrsufESmwpfrsufESmrSma&;xm;wJhpmvHk;av;awGtm;vHk;udk rsufpdESpfvHk;eJYvlwdkYOD;aESmufxJ

wcsdefwnf;wNydKifwnf;zwfoGif;zdkYqdkwmb,fvdkrSrjzpfEdkifygbl;/pmrsufESmxdyfydkif; vuf0Jzufaxmifh

uaepNyD;atmufzufodkYa&mufatmifwpfvdkif;NyD;wpfvdkif;0J,m-xufatmuftpOfvdkuftpDtpOf

eJYzwfwJhenf;jzifhaqmif&Guf&ygw,f/tJ'Denf;wlygyJ-uifr&m&JhyHkzrf;jym;(image plate)ay:rSmxif

aewJhyHk&dyf&JhyHkuGufwpfuGufvHk;pm pixels av;awGudkvnf;vlwdkYpmzwfovdkenf;eJYyJ aqmif&Guf

apwmjzpfygw,f/tJ'Dvdk- pixels av;awGudkb,fnm-xufatmuf?tpDtpOfwusaMumif;wm

udktvsm;vdkufaMumif;jcif;(horizontal scanning)eJYaxmifvdkufaMumif;jcif;(vertical scanning)

vdkYac:ygw,f/yHk(2-4)½Iyg/tvsm;vdkufvdkif;wpfvdkif;pDay:rSm&SdaewJh pixels av;awGudk horizontal

scanning enf;pOfjzifhtpDtpOfwuszwf,lwJhtcgtvsm;vdkufvdkif;wpfvdkif;pDudkyHkuGuf&Jhatmuf

ajctxda&mufatmifwpfqifhNyD;wpfqifha&TUay;wJhvkyfief;pOfudk vertical scanning uaqmif&Guf

ay;ygw,f/tJ'Dvdkenf;eJY½kyfNidrfyHkuGufwpfuGuf(frame wpfuGuf)twGif;rSm&SdwJh pixels av;awG

½kyfNidrfyHkuGufwpfuGufzGJYpnf;xm;yHkudktajccHususwifjyyghr,f/½kyfNidrfyHkuGufwpfckudk

teD;uyftaotcsmavhvm&if? tvif;ESifhtarSmif{&d,m(dark and light area)av;awGeJYpepf

wuszGJYpnf;xm;wmawGYygvdrfhr,f/tJ'gudktjzL^trnf;owif;pm"gwfyHk(image)rSmMunfh&if ydkNyD;

jrifomxif&Sm;ygw,f/½kyfyHkwpfyHkudkyHkESdyfjym;(photoengraving plate)wckqDrSul;,lwJhtcgtvGef

ao;i,fvSwJhteufpuf(black printed dots)av;awGeJYyHk&dyf(image)jzpfatmifzGJYpnf;xm;wm

txift&Sm;awGY&rSmyg/yHk(2-3-c)rSmjyxm;wJhtBuD;csJUyHkESdyf"gwfyHkudkMunfh&if?tvGefao;i,fvSwJh

tjzLESifhtrnf;pufav;awGudkawGYygvdrfhr,f/tJ'DtajccHoabmw&m;udkcsJUtm;tvGefaumif;wJh

rSefbDvl;eJYowif;pm"gwfyHkudkteD;uyfaoaocsmcsmMunfh&ifydkNyD;xifxif&Sm;&Sm;awGYygvdrfhr,f/

½kyfyHkwpfyHkjzpfatmiftckvdkzGJYpnf;xm;wJhtvGefao;i,fvSwJhtvif;(odkY)t&dyf(light or shade)

pufi,fav;wckpDudk½kyfyHk&JhtajccHtydkif;tpav;awG(picture elements)(wenf;)(pixels)vdkYac:

ygw,f/wenf;tm;jzifhtJ'D elements av;awGtm;vHk;[momrefvlwdkYrsufpdeJYjrifEdkifwJhtcsuf

tvuf(visual information)av;awGyJ?qdkwmowdjyKMu&rSmjzpfygw,f/½kyfNidrfyHkuGufwpfuGufrSm

tJ'Dvdk pixels av;aygif;odef;oef;ru&Sdygw,f/pixels ta&twGufrsm;rsm;eJYzGJYpnf;xm;wJhyHkwpfyHk

[mtao;pdwftoGiftjyift&nftaoG;(resolution)udkjrifhrm;apwmawGY&ygw,f/wenf;ajym

&&if-½kyfyHkxJrSmyg0ifwJhtao;tEkwftpdwftydkif;av;awGjywfom;Munfvifw,fvdkYqdkwmyg/ 2.0

mega pixels (wpfvu®ywfvnfuGuf {&d,mtwGif;tvif;pufav;aygif;2oef;)tjrifhqHk;jzifh

½kdufEdkifwJh'D*spfw,f"gwfyHk½dkufuifr&meJY10.0 mega pixels 'D*spfw,f"gwfyHk½kdufuifr&mESpfvHk;

,SOf&ifb,f[mydkaumif;rvJudk,fh[mudk,fompOf;pm;MunfhMuyg/tajzawGYw,fr[kwfvm;/



tm;vHk;vTrf;NcHK&,lNyD;om;jzpfoGm;apygw,f/yHk(2-4)wGif horizontal and vertical scanning

aMumifhjzpfay:vmaomtvif;wef;(raster lines)av;rsm;udkazmfjyxm;ygw,f/tckvdk pixels av;

awGwpfvdkif;NyD;wpfvdkif;0J-,m?xuf-atmufaMumif;,laumufodrf;wJhvkyfief;pOf[mtrIdufawGudk

wHrsufpnf;eJYvSnf;ovdkrsdK;vkyfief;pOfeJYwlwmaMumifh sweep vkyfw,fvdkYvnf;ac:Muygw,f/

CCTV uifr&mpepfrSm½kyfNidrfyHkuGufwpfuGufpmudk-tvsm;vdkufvdkif;ta&twGuf(TV line vdkY

vnf;ac:)380 lines,470 lines,480 lines,530 lines ...pojzifhowfrSwfoHk;pGJ&SdMuygw,f/

azsmfajza&;twGuftoHk;jyKwJh TV pepfawGrSmawmh½kyfNidrfyHk uGufwpfuGuftwGuf 525 lines/

frame(for NTSC) ,625 lines/frame(for PAL) ...pojzifhtoHk;rsm;ygw,f/'gudk lines per

frame vdkYac:ygw,f/

vIyf&Sm;aewJh½kyfyHk(½kyf&Sif)rsdK;aumuf,ljyoEdkifzdkY½kyfNidrfyHkuGuf(frame)av;awGudk wpfuGuf

NyD;wpfuGuf(uifr&mtwGufqdk&ifaumuf,lwmaygh?armfeDwmtwGufqdk&ifjyowmaygh) scanning

vkyfapwJhtcgvlwdkY&Jhpdwftm½HkrSmnufanmwJhvIyf&Sm;rIo@mefrsdK;jzpfvmapzdkYwpfyHkESifhwpfyHktae

txm;enf;enf;pDomjcm;wJh½kyfNidrfyHkuGufwpfuGufpDudkwpfpuúefYtwGif;rSmvHkavmufwJhta&

twGufeJYjrefjrefaumuf,l^jyoay;zdkYvdkygw,f/tJ'gudk frames per second vdkYac:ygw,f/

yHk(2-4) yHk(2-4) yHk(2-4) yHk(2-4) yHk(2-4) Raster lines On Screen



yHk(2-5) yHk(2-5) yHk(2-5) yHk(2-5) yHk(2-5) Motion picture film strip

vl&Jhjrifpdwftm½HkrSmtjrifpGJxifusefrI (presistance of vision) oabm&Sdygw,f/'gaMumifh

armfeDwm screen ay:rSm½kyfNidrfyHkuGufwpfuGufjyoNyD;wdkif; aemufxyf½kyfNidrfyHkuGufrjyocif vl&Jh

tjriftm½HkxJrSm rvdkvm;tyfwJhyHk&dyfawGpGJxifusefwmrsdK;rjzpf&atmif? acwåarSmifcsjcif;(blank

out vkyfjcif;)tvkyfudkaqmif&GufNyD;rSom yHkuGuftopfudkjyoay;&ygw,f/tJ'grSajyjypfnufanm

wpfpuúeYftwGif;rSmaumuf,l̂ jyowJhyHkuGufta&twGufvdkYqdkwmyg/zvifeJYjywJh½kyf&SifpepfrSmawmh

24 frames per second udktoHk;jyKygw,f/NTSCESifh PAL -TV pepfawGrSmawmh 30 frames

per second, 25 frames per second ...pojzifhtoD;oD;toHk;jyKygw,f/yHk(2-5)rSmvIyf&Sm;

½kyfyHkawGjzpfay:vmapzdkYtaetxm;tenf;i,frQpDomuGmjcm;aewJh½kyfNidrf½kyf&Sifzviftydkif;wGJ

wpfckudkjyxm;ygw,f/



(u) (u) (u) (u) (u) Inter lace scanning lines

Odd field Even  field

(c) (c) (c) (c) (c) Interlaced scanning enf;jzifh ½kyfyHkazmfxm;yHkenf;jzifh ½kyfyHkazmfxm;yHkenf;jzifh ½kyfyHkazmfxm;yHkenf;jzifh ½kyfyHkazmfxm;yHkenf;jzifh ½kyfyHkazmfxm;yHk

(*) (*) (*) (*) (*) Progressive scanning  enf;jzifh ½kyfyHkazmfxm;yHk enf;jzifh ½kyfyHkazmfxm;yHk enf;jzifh ½kyfyHkazmfxm;yHk enf;jzifh ½kyfyHkazmfxm;yHk enf;jzifh ½kyfyHkazmfxm;yHk

yHk(2-6) yHk(2-6) yHk(2-6) yHk(2-6) yHk(2-6) i-scan and p-scan

First field Second field



wJhvIyf&Sm;rI½Icif;awGudkjrifawGYEdkifrSmjzpfygw,f/'gayr,fh tJ'DarSmifcswJhvkyfief;pOfaMumifh screen

[myHkuGufEIef;(30 frames per second) (odkYr[kwf) (25 frames per second)twdkif; rSdwfvdkuf̂

vif;vdkufjzpfaewJhqdk;usdK;&v'fudkjzpfapygw,f/tJ'Dvdkjzpfwmudk tvif;rSdwfwkwftusdK;(flicker)vdkY

ac:ygw,f/wpuúefYrSmtBudrfaygif;30(odkYr[kwf)25BudrfEIef;&SdwJh flicker effect [mvlYrsufpdeJY

jrifpdwftm½HkrSmodvG,fwmaMumifhrl;a0xHkxdkif;wJhqdk;usdK;udkcHpm;&apygw,f/tJ'D qdk;usdK;avsmhyg;

apzdkY½kyfNidrfyHkuGufwpfuGuftwGif;rSm&SdwJhtvsm;vdkufvdkif;av;awGudkpHk-*Pef;eHygwfwwfvdkif;

(even numbered lines)ESifhr-*Pef;eHygwfwwfvdkif;(odd numbered lines)qdkNyD;tkyfpkESpfpk

cGJum?vdkif;tkyfpkwpfpk(½kyfNidrfyHkjynfhwpfuGuf&Jhwpf0ufvdkif;pmta&twGuf)udkwpfpuúefYrSm60(odkYr

[kwf)50EIef;jzifhjyowJhtwGuftvif;rSdwfwkwfjzpfay:EIef;(flicker rate)ESpfqjzpfoGm;NyD;? rlvxuf

jrefoGm;wJhtwGufvlY&Jhjrifpdwftm½HkrSm flicker effect udkrodEdkifawmhygbl;/tJ'Dvdkvdkif;tkyfpkcGJxm;

wmudk field vdkYac:NyD;]]pHkpHkpHkpHkpHk}}*Pef;wyfxm; wJhvdkif;tkyfpkudk odd field ? ]]rrrrr}}*Pef;wyfxm;wJh

vdkif;tkyfpkudk even field qdkNyD;ac:ygw,f/ odd field ESifheven field vdkif;av;awG[mvuf

,Sufxdk;vdkif;av;awGo@mefwckESifhwcktjyeftvSefwvSnfhpDjzpfaewmrdkY tJ'Dvdk½kyfyHkaMumif;jcif;udk

vuf,Sufxkd;aMumif;jcif;(interlaced scanning) (odkYr[kwf)(i-scan)vdkYac:ygw,f/interlaced

scanning enf;pOfaMumifhwpfpuúefYtwGif;rSmyHk&dyfpkpkaygif;jyoEIef;yrmP[myHkuGufjyoEIef;

(frame rate)ESpfqwdk;yGm;apwJhtwGuf rSdwfwkwfjzpfjcif;tusdK;udk ododomomavsmhusoGm;ap

wmjzpfygw,f/i-scan enf;pepftoHk;jyKwJhtcg field wpfckESifhwpfck vuf,Sufxdk;o@mefjzpfapzdkY

yHkuGufwpfuGufrSm&Sd&r,fhvdkif;ta&twGuf(lines per frame)[m]]r}}*Pef;ta&twGuftwdkif;

owfrSwfavh&SdMuygw,f/tJ'Dvdkxm;&SdrSom field wpfckNyD;qHk;wJhtcgvdkif;wpf0ufpmeJYtqHk;owfwJh

twGufaemuf field udk vdkif;wpf0ufjzifhjyefpNyD;yxraMumif;NyD;wJhvdkif;av;awGMum;ae&mcsay;

EdkifrSmjzpfygw,f/'gaMumifh i-scan enf;pepfudk ]]rrrrr}}vdkif;vuf,Sufxdk;aMumif;jcif;pepf(odd line

interlaced scanning)vdkYvnf;ac:ygw,f/Oyrm-405 lines per frame, 525 lines per frame,

625 lines per frame,825 lines per frame wdkY[m NTSC ESifh PAL wDADvTifhpepfoHk;EdkifiHwum

pHcsdefjyK odd line interlaced scanning owfrSwfcsufwefzdk;tcsdKUjzpfMuygw,f/yHk(2-6)rSm i-scan

ESifh p-scan enf;pOfESpfrsdK;udkazmfjyay;xm;ygw,f/

tckaemufydkif;uGefysLwmwdkY?'DAD'DwdkY?uifr&mwdkYrSmqdk&ifrSm-½kyfNidrfyHkuGufwpfuGufrSm&SdwJh

vdkif;av;awGudk field ESpftkyfpkcGJNyD;vuf,Sufxdk;pepfeJYscanningrvkyfawmhyJ?tpOfvdkufwpfvdkif;NyD;

wpfvdkif;yHkuGufazmfxkwfEIef;2q(odkY)2qxufjrifhrm;wJhEIef;wpf&yfjzifhaMumif;wJhpepfudktajcjyKaqmif

&GufvmwmawGY&ygw,f/tJ'D scanning pepfudktpOfvdkufaMumif;wJhpepf(progressive scan-

ning) (odkYr[kwf)(p-scan)vdkYac:ygw,f/ p-scan pepfrSm horizontal scanning rate ydkjrefzdkY

awmhvdkygw,f/'gaMumifhuGefysLwmarmfeDwmawG&Jh horizontal scanning enf;ynm[m enter-

tainment TV awGxuf ydkNyD;jrifhygw,f/ digital video pepfoHk;pufawGrSm p-scanudkoHk;NyD;? analog

videopepfrSm i-scan udk toHk;rsm;wmawGY&ygw,f/



  uifr&mrSwpfvdkif;NyD;wpfvdkif;pmtqufrjywfydkYvTwfay;vdkufwJh pixels av;awGudk

armfeDwm screen ay:rSm rlv½kyfyHktwdkif;taetxm;rysufjyefvnfzGJYpnf;jyowJhtcg yHkysuf,Gif;

rIr&SdapzdkY pixels av;awGudkolYae&mESifholpepfwusjyefvnfae&mcsay;zdkYvdkygw,f/tJ'DtwGuf

uifr&mrSwpfvdkif;pm pixels av;awG ydkYvTwfvdkufwdkif; NydKifusjyKvIdif;jywfav;wpfckpDxkwfvTwfay;

NyD;armfeDwm&Jh horizontal scanning section udkxdef;csKyfapzdkYpDrHaqmif&Gufxm;ygw,f/tJ'D

NydKifusjyKvIdif;jywfudk tvsm;vdkufNydKifusjyKvIdif;jywf(horizontal synchronization pulse)vdkYac:

NyD;? twdkaumuftaeeJY H-sync puls vdkYa&;Muygw,f/axmifhrwfrsOf;twdkif;ajzmifhajzmifhwef;

wef;ay:jy&r,fh½kyfyHkwpfck[maumufaumufauG;auG;eJYawGYae&NyDqdk&iftvsm;vdkufvdkif;av;awG

tay:rSmolYae&mESifholjyefxm;&r,fh pixels av;awG[m tcsdefapmae&mcsrdjcif;(odkY)tcsdefaemuf

usae&mcsrdjcif;wdkYaMumifhjzpf&wJhtwGuftJ'Djypfcsuf[m horizontal synchronization xdef;csKyf

rInHhzsif;rIaMumifhvdkYqdk&ygr,f/

tJ'DvdkygyJ ½kyfNidrfyHkuGuf(frame)wpfuGufpmjyovdkYNyD;qHk;wdkif; vertical synchroniza-

tion pulse udkxnfhay;zdkYvdkjyefygw,f/odkYrSmom½kyfNidrfyHkuGufav;awGudkacsmarGYajyjypfpGmqufpyf

NyD;vIyf&Sm;wJh ½kyfyHkawGtjzpf(motion pictures av;awGudk)pOfqufrjywfazmfxkwfay;rSmjzpfyg

w,f/tJ'DvIdif;jywfawGudk v-sync pulsevdkYac:ygw,f/wu,fvdkY½kyfNidrfyHkuGufawG screen &Jhtay:

zuf(odkYr[kwf)atmufzufodkYvdrfhwuf(odkYr[kwf)vdrfhqif;{rolling up(or)rolling down}jzpfae

NyDqdk&ifvertical synchronization xdef;csKyfrInHhzsif;aevdkYjzpfygw,f/

video camera awGudk AC voltage jzifh synchronize vkyfavh&Sdygw,f/60Hz atpD

BudrfEIef;toHk;jyKwJhtar&duefEdkifiHvdkwdkif;jynftrsm;pkrSm tJ'Dvdk A C voltage eJY synchronized

vkyfwJhtwGufpuúefYwdkif;rSm½kyfNidrfyHkuGuf(frame)aygif;30uGuf(wenf;) field aygif; 60 udk zGJUpnf;

ay;aeovdkrsdK;jzpfapygw,f/ 50Hz atpDBudrfEIef;toHk;jyKwJh uRefawmfwdkYjrefrmEdkifiHtygt0if

Oa&mywdkufwdkif;jynfawmfawmfrsm;rsm;uawmh ½kyfNidrfyHkuGuf(Frame)aygif;25uGuf(odkYr[kwf)

Field aygif;50EIef;eJY puúefYwdkif;aqmif&Gufapygw,f/tJ'Dvdk vertical synchronization udk atpD

vQyfppfvdkif; frequency ESifhqufpyftoHk;jyKxm;wJhtwGufatpDvQyfppfoHk; lighting ay;NyD;? AD'D,dk

½dkufwJhtcg flicker jzpfjcif;udkavsmhenf;aprSmjzpfygw,f/lighting twGuftoHk;jyKr,fh vQyfppf

½kyf&SifzvifjypufawGrSmawmh½kyfNidrfyHkuGufwpfuGufudk rD;xdk;jyoxm;pOf (projection vkyf

xm;pOf)ydwfum;ay:rSm2Budrf rD;xdk;jyvdkY&atmiftvif;wHcg;(shutter)eJYqvdkufrD;udk2Budrf ydwf̂

zGifhjyKvkyfxm;wJhenf;jzifhpDpOfaqmif&Gufxm;wJhtwGuf flicker rate udkyHkuGufEIef;(24 frames/

second)xuf2q(48 views per second) jrefoGm;apwJhenf;jzifh tvif;rSdwfwkwfjzpfjcif;oufom

atmifaqmif&Gufygw,f/



ppfpGrf;tm;ay;yif&if;a&G;cs,fwJhae&mrSm flicker udpöawG;ylp&mrvdkawmhygbl;/atpDtvif;ay;

yif&if;rsm;aMumifhjrif&wJh image awGudkvIyf&Sm;rI½kduful;wJhtcguifr&m&Jh vertical sync fre-

quency [matpD light source frequency ESifhwlzdkYvdkygw,f/r[kwf&iftJ'D frequency 2ck&Jh

jcm;em;csufyrmPtwdkif;&SdtvGefqdk;&Gm;wJh flicker udkawGY&rSmjzpfygw,f/wpfpuúefYrSm48BudrfEIef;

ESifh projection vkyfaewJh½kyf&Sifydwfum;ay:rS image udk vertical scanning frequency 60

BudrfEIef;&SdwJh NTSC AD'D,dkuifr&meJY½kdufwJhtcgwpfpuúefYrSm12BudrfEIef;jzifhtvif;wkefcgaerI

(flicker)udkxif&Sm;pGmawGU&ygvdrfhr,f/vertical scanning frequency 50BudrfEIef;&SdwJh PAL pepf

oHk;AD'D,dkuifr&meJY½dkufr,fqdk&ifwpfpuúefYrSm2BudrfEIef;&Sd ydkedrfYwJhtvif;wkefcgrI(flicker)udkawGY&

rSmjzpfvdkYydkNyD;qdk;&Gm;wmudkjrif&ygvdrfhr,f/'gaMumifhuGefysLwmzefom;jyifwdkY?wDADzefom;jyifwdkY?

½kyf&Sifydwfum;jyifwdkY? LEDaMumfjimbkwfwdkYvdk...obm0twdkif;r[kwfwJhvlwdkYzefwD;xm;wJh

screen awGay:u image awGudk AD'D,dk½dkuful;awmhr,fqdk&if filcker effect udkxnfhoGif;pOf;pm;

zdkYvdkw,fqdkwmtMuHay;csifygw,f/'DpD vQyfppfrD;eJY½dkuf&ifawmh flicker vHk;0r&SdEdkifygbl;/

wDADzefom;jyifay:rSmawGYae&wJh screen yHkuGuf&Jh tvsm;eJYtjrifhtwdkif;twmwdkY&JhtcsdK;

- ( H : V )udkjrifuGif;tcsdK;(aspect ratio)vdkYac:ygw,f/yHkrSefpHtm;jzifhqdk&ifawmh standard aspect

ratio udk 4:3 xm;oHk;avh&Sdygw,f/tus,f&Jhtwdkif;twm[mtjrifh&Jhtwdkif;twmxuf1.3333

qydkwJhoabmyg/bmaMumifhvJqdkawmhvlY&JhrsufpdESpfvHk;rsufESmay:rSmxm;odkyHkt&obm0&Jh½Icif;

yHk&dyfawGudktvsm;vdkufus,fus,fjrif&wJhtwdkif;vlwdkYzefwD;xm;wJhyHk&dyfwkawGudkvnf;obm0

eJYeD;pyfatmifzefwD;csifvdkYygyJ/ entertainment rSmoHk;wJhaemufxyf special aspect ratio wpfck&Sd

ygao;w,f/tJ'guawmh 16:9 tcsdK;yg/tus,fudktjrifhxuf1.8 eD;yg;tqxm;&SdwmaMumifh

jrifuGif;ydkus,fus,fjrifEdkifpGrf;&Sdygw,f/ indoor ½Icif;awG[m 4 : 3 eJYoifhavQmfNyD; Outdoor ½Icif;

awG[m 16 : 9 eJY ydkoifhavQmfygw,f/Aspect ratio ay:rlwnfNyD; scanning rating awGuGmjcm;

Edkifwmudkvnf;owdjyKzdkYvdkygw,f/



yHk(2-7) yHk(2-7) yHk(2-7) yHk(2-7) yHk(2-7) Aspect ratios of viewing screen

(u) (u) (u) (u) (u) 4:3 aspect ratio screen (standard)

(c) (c) (c) (c) (c) 16:9 aspect ratio screen (Wide)



 � R ,G ,B color signals - a&mifpHkwDADESifharmfeDwmzefom;jyifwdkYay:rSmta&mifyHk&dyfawGudk

    azmfxkwfwJhtcgtoHk;jyKwJhtajccHta&mifoHk;rsdK;jzpfygw,f/

MoumoavmuBuD;xJrS ra&rwGufEdkifavmufatmifrsm;jym;vSwJh ta&mifrsdK;pHkudk tJ'Dta&mif

oHk;rsdK;wnf;eJYa&mpyfvdkY&ygw,f/tJ'D teDa&mif(red)?tpdrf;a&mif(green)?tjyma&mif(blue)wdkYeJY

tjzLjzpfatmifvnf;pyfvdkY&ygw,f/R ,G ,B oHk;wJhtajccHta&mifpepfudk wdkuf½dkuftvif;xkwfwJh

enf;eJYyHk&dyfazmfwJhwDADzefom;jyifwdkY?armfeDwmzefom;jyifwdkY...vdk screen awGtwGufyJ? rSefrSef

uefueftoHk;jyKvdkY&r,fqdkwmowdjyKyg/wqifhjyeftvif;eJYyHk&dyfazmfay;wJh yHkESdyfvkyfief;(printing

vkyfief;)vdk? puúLay:rSma&mpyfwJhtcg rSefuefwJhta&mifawGudkray;awmhygbl;/wdkuf½dkuftvif;

xkwfyHk&dyf? wqifhjyeftvif;xkwfyHk&dyfawGqdkwmuawmh-armfeDwmzefom;jyifu udk,fydkiftvif;

wdkuf½dkufxkwfNyD;? puúLrsufESmjyifuawmh udk,fydkiftvif;wdkuf½dkufrxkwfEdkifwmudkqdkvdkwmyg/

wenf;tm;jzifh vHk;0ydef;ydwfatmifarSmifaewJhtcef;xJrSm wDADzefom;jyifay:u½kyfyHkawGudkjrifvdkY

&ayr,fh? puúLay:rS½kyfyHkudkawmhjrifEdkifpGrf;r&SdwJhoabmaygh/wDADzefom;jyifay:rSmteD?tpdrf;?tjym-

tajccHta&mifoHk;a&mifeJYta&mifrsdK;pHk&atmifpyfwJhpepfudk aygif;pyfta&mifa&mpepf(additive

color mixture system)vdkYvnf;ac:ygw,f/tck&Sif;jyaewJh R,G , B ta&mifoHk;rsdK;[m additive

color mixture system twGuf primary colors awGqdkwmowdjyKrSwfom;MuzdkYvdkygw,f/

� C , M , Y , K color signals- wqifhjyeftvif;eJYyHk&dyfazmfwJhyHkESdyfvkyfief;(printing vkyf

    ief;vkyfief;)awGrSmawmha&mifpHkyHk&dyfawGudk-pdrf;jyma&mif

armfeDwmzefom;jyifay:uAD'D,dkyHk&dyfawGudkxdkifMunfhwJhtcgodyfeD;vdkYvJraumif;? odyfa0;

vGef;vJraumif;ygbl;/odyfeD;wJhtcg½Icif;yHk&dyfudkomru scanning line awG? snow noise av;awG

yg jrifae&wJhtwGufpdwftaESmuft,Sufjzpfapygw,f/aemufwcgodyfNyD;a0;jyef&ifvnf;? tao;

pdwftoGiftjyifav;awGeJYtoHawG[moJoJuGJuGJyDyDjyifjyif rjrifEdkif?rMum;Edkifawmhygbl;/'gaMumifh-

reD;?ra0;taeawmftuGmta0;uMunfhwmtaumif;qHk;jzpfygvdrfhr,f/b,fvdktaetxm;udk

taumif;qHk;taetxm;vdkYowfrSwfygovJ/tajz&Sdygw,f/yHkazmfzefom;jyif(screen) &Jhtjrifhudk

wdkif;yg/tJ'Dtjrifh&Jh 4 qrS 8 qtwGif;&SdwJhtuGmta0;udktaumif;qHk;MunfhoifhwJhtuGmta0;

tjzpfowfrSwfxm;ygw,f/tJ'gudk viewing distance vdkYac:wmygyJ/



yHk(2-9) yHk(2-9) yHk(2-9) yHk(2-9) yHk(2-9) CMYK promary color subtractive mixture syatem

yHk(2-8) yHk(2-8) yHk(2-8) yHk(2-8) yHk(2-8) RGB primary color additive mixture system

(cyan)? c&rf; jyma&mif (magenta)? t0ga&mif(yellow)?trnf;a&mif(black)wdkY ...pwJhtajccH

ta&mifav;rsdK;eJYpyfNyD;azmfxkwfygw,f/uGefysLwmoHk; inkjet printer rSmawGY&wJhaq;bl;av;bl;

[m C , M , Y , K  ta&mifawGjzpfygw,f/'gaMumifhtJ'Dta&mifav;a&mif[m printing vkyfief;

twGuf primary colors awGvdkYrSwfyg/tckvdkenf;eJYta&mifawGa&mpyfwJhta&mifa&mpepfudkawmh

xkwfEIwfta&mifa&mpepf(subtractive color mixture system)vdkYac:ygw,f/

tESpfcsKyfrSwf&rSmuawmh additive color mixture system(wDADpepf)rSm tajccHta&mif

tjzpf R , G , B udkoHk;NyD;? subtractive color mixture system (yHkESdyfpepf)rSmawmh C , M , Y

,K wdkYudk toHk;jyKw,fqdkwmyJjzpfygw,f/'Dae&mrSm black twGuftwdkaumufpmvHk;udk aemuf

qHk;tu©&m K eJYudk,fpm;jyKxm;wmuawmh blue eJYa&moGm;rSmpdk;vkdYxifygw,f/



yHk(2-10) yHk(2-10) yHk(2-10) yHk(2-10) yHk(2-10) Y  ESifhESifhESifhESifhESifh C oabmw&m;azmfjyxm;yHkoabmw&m;azmfjyxm;yHkoabmw&m;azmfjyxm;yHkoabmw&m;azmfjyxm;yHkoabmw&m;azmfjyxm;yHk

� Luminance(Y) signal- tcsdKUuifr&mawG?armfeDwmawG[mtjzLESifhtrnf;wa&mifwnf;om

  &SdwJh video signal jzifhomtvkyfvkyfMuygw,f/tJ'D signal rSm½kyfyHk

&Jhtvif;ESifhtarSmifqdkif&mtcsuftvufawGomyg0ifwmaMumifh?olUudktvif;qdkif&mtcsufjy

(luminance signal)vdkYac:NyD;?oauFw"Y"jzifh udk,fpm;jyKazmfjywwfygw,f/'Dae&mrSm "Y"

qdkwm[m yellow udkajymwmr[kwfbl;aemf/Y - signal rSmta&mifqdkif&mtcsuftvufawG

ryg0ifygbl;/ta&mifawGxJrSm&SdaewJhtvif;qdkif&mtcsuftvufawGyJ?yg0ifygw,f/Oyrm-

tpdrf;a&mif½kyfyH kudk Y -signal taeeJYudk,fpm;jyKjyowJhtcgcyfvif;vif;tjzL^trnf;

½kyfyHk(rD;cdk;a&mifEk½kyfyHk)udkawGY&NyD;?tjym&ifha&mif½kyfyHkudkawmhawmfawmfav;arSmifwJhtjzL^trnf;

½kyfyHko@mefawGY&ygvdrfhr,f/wu,fawmh Y - signal [m black & white video signal

wpfrsdK;vdkYqdkEdkifygw,f/

R,G, B primary color oHk;ckrS luminance(Y)signal jzpfatmifa&mpyfwJhtcgnDrQjcif;

(2-1)rSmjyxm;wJhtcsdK;twdkif;a&mpyf,l&ygw,f/½kyfyHkwpfyHk&Jhtvif;-tarSmifobm0 (bright-



ness)? tjzL-trnf;uGmjcm;csuf (contrast)obm0wdkY[mvnf; luminance(Y)signal &Jhobm0

awG? qdkwmodxm;&ygr,f/Y-signal &Jh obm0aMumifh ½kyfyHkudkxif&Sm;jywfom;uGJjym;apwJh tem;

a&;aMumif;(outlines)av;awGudk awGY&wmjzpfygw,f/tJ'D obm0[m ½kyfyHk&Jh resolution udkvnf;

tqHk;tjzwfay;ygw,f/

Y = 0.3 R + 0.59 G + 0.11 B    ...... nDrQjcif;(2-1)   ...... nDrQjcif;(2-1)   ...... nDrQjcif;(2-1)   ...... nDrQjcif;(2-1)   ...... nDrQjcif;(2-1)

tjzL^trnf;uifr&mrsm;eJYtjzL^trnf;armfeDwmrsm;[m lminance signal jzpfwJh Y-signal

udkom processed vkyfw,fqdkwmrarhygESifh/

� Chrominance(C) signal - ta&mif½kyfyHkwpfyHkudkaoaocsmcsmo½kyfcGJavhvmwJhtcg tvif;

   ^tarSmifqdkif&moabmw&m;eJYta&mifqdkif&moabmw&m;-

wdkYyg0ifaewmawGY&rSmyg/tvif;^tarSmifqdkif&moabmw&m;udk luminance character vdkYac:

wm&Sif;jycJhNyD;ygNyD/ta&mifqdkif&moabmw&m;udk chrominance character vdkYac:ygw,f/video

signals taeeJYajymr,fqdk&if Y-signal eJY C-signal qdkNyD;ajymvdkY&ygw,f/Y-signal rSmtjzL

ESif htrnf;jzpfvmr,fhtvif;ESif htarSmiftoGiftjyifav;rsm;omygNyD;?C-signal rSmawmh

ta&mifESifhqdkifwJh ta&mifEkjcif;^&ifhjcif;(saturation)obm0ESifh ta&miftaoG;uGJjym;jcif;(tint)

(or)(hue)qdkwJh qifhyGm;obm0ESpf&yfyg0ifaeygw,f/ta&mifqdkif&mqifhyGm;obm0 2&yfjzpfwJh

saturation ESifh tint obm0wdkYudkudk,fpm;jyKwJY video signal udk chrominance(C)signal vdkYac:

jcif;jzpfygw,f/

yef;csDq&mwpfOD;[ma&mifpHkyef;csDum;wpfcsyfjzpfvmzdkY chrominance(C)omru  lu-

minance (Y) obm0udkvnf;xnfhpOf;pm;&ygw,f/cJwHeJYtjzL^trnf;yHkMurf;a&;qGJaewmwdkY?

ta&mifawGxJrSm&SdaewJhtvif;^tarSmifoabmw&m;wdkY[m luminance(Y) &Jhoabmw&m;udk

azmfMuL;aewJhtcsufawGyg/Oyrm-aq;½Hk&Jhvlemcef;udkcyfvif;vif;av;jzpfatmift0gEka&mifaq;

(odkYr[kwf)zufzl;pdrf;Eka&mifaq;a&G;cs,fokwfvdrf;jcif;[mvlem&JhpdwfudkMunfvifvef;qef;apzdkY&nf

&G,fwJh luminance(Y)oabmw&m;yg/xdkenf;wlpGm-&Jpcef;(tcsKyfcef;)awGrSmtoHk;jyKwJhtvif;

a&mifcyfrIdif;rIdif;jzpfapwJhtkwfcJa&mif(eDndKa&mif)...pwJhta&mifawG[mvnf;tcsKyfom;rsm;&Jh

pdwf"gwfusqif;csdK;ESdrfhzdkYpdwfynmoabmt&a&G;cs,fxm;wJhtvif;^tarSmif luminance(Y)

oabmjzpfygw,f/

rdk;aumif;uif&Jhta&mifjymjcif;?jrufcif;Ekav;rsm;&Jhta&mifpdrf;jcif;?vlY&Jhtom;ta&mif

yef;Eka&mif&Sdjcif;...pwJhta&mifuGJjym;rIawG[m chrominance(C)&Jhta&miftaoG;(color tint)

oabmudkudk,fpm;jyKwJhta&mifobm0wpf&yfjzpfygw,f/ta&mif&Jhoabmaemufwpfckuawmh

Ekjcif;ESifh&ifhjcif;qdkwJhoabmyg/Oyrm-oif[mtpdrf;a&miftuÐswpfxnf0,f0wfNyDqdkygpdkY?tJ'D



tuÐsopf[mcPcPavQmfvdkuf0wfvdkufvkyf&if;tcsdeftwefMumvmwJhtcgta&mifvGifhvmyg

vdrfhr,f/tJ'Doabmudkta&mif&JhtEk̂ t&ifhoabm(color saturation)vkdYac:ygw,f/color AD'D,dk

uifr&mawGeJY color armfeDwmawGxJrSm chrominance signal process vkyfaewJh circuit awG

tjyif luminance signal process vkyfaewJh circuit awGvnf;&Sdygw,f/ color monitor awGrSm

ta&miftEk̂ t&ifhcsdefwJhtpufav;oHk;pufoHk;yGifhqdkifoauFwjzifhjyxm;wJhESdyfcvkyf(color control

buttons)eJYta&mifaoG;csdefwJhBwd*H yHkpHxdyfcRefESpfckqdkifum,if;tay:wGiftpufao;av;oHk;puf

wifxm;wJhoauFwudk,fpm;jyKESdyfcvkyf(tint control buttons)awGay;xm;wwfygw,f/yHk(2-10)½I/

� Composite video signal - Color camera &Jh R , G , B video signals oHk;ckudk0g,mBudK;

         oHk;acsmif;oHk;p&mrvdkyJ? 0g,mBudK;wpfacsmif;wnf;eJY black

& white armfeDwmodkYvnf;aumif;? color armfeDwmodkYvnf;aumif;? compatibility vnf;jzpf?

p&dwfpuvnf; usOf;ap&ef&nf&G,fNyD; a&S;ESpfaygif;rsm;pGmuxJu ,ckcsdefxdoHk;pGJaeqJenf;wpfckjzpf

ygw,f/ R ,G ,B signals oHk;ckudk½dk;½dk;av;aygif;vdkuf½Hkav;eJYawmhr&ygbl;/uRefawmfwdkYausmif;

om; b0wHk;u j'yfaygif;ESifhj'yfaESmoifcJh&ovdk?oJESifhqm;a&mxm;wJh j'yfaESmo@mefrsdK;aygif;xm;

rSom armfeDwmrSmrl&if; R ,G ,B signals awGtjzpftvG,fwuljyefcGJxkwfvdkY&rSmyg/'DvdkjyKvkyf

wmudkuifr&mrSmawmh encoding jyKvkyfw,f(xkwfydk;w,fayghaemf)ac:NyD;?armfeDwmrSmawmh

decoding vkyfw,f(ajzxkwfwmudk qdkwmyg)vdkYac:ygw,f/tJ'DvdkvkyfwJhenf;pOftqifhqifhudk

uRefawmf'Dae&mrSmazmfjycsifayr,fhtajctaeray;wmaMumifhtusOf;csHK;azmfjyay;&wmudkawmh

cGifhvTwfMuapvdkygw,f/

(u)(u)(u)(u)(u) Simple color camera



(c) (c) (c) (c) (c) Color bars

(*)(*)(*)(*)(*) Color bar twGuf  twGuf  twGuf  twGuf  twGuf Component breakdown



yHk(2-11) yHk(2-11) yHk(2-11) yHk(2-11) yHk(2-11) Composite video signal jyKvkyfyHktqifhqifh / jyKvkyfyHktqifhqifh / jyKvkyfyHktqifhqifh / jyKvkyfyHktqifhqifh / jyKvkyfyHktqifhqifh /

(C) (C) (C) (C) (C) Color bar twGuf  twGuf  twGuf  twGuf  twGuf Composite video signal / / / / /

R, G, B signals awGudk NTSC Format twGuf Y , Q , I signals awGjzpfatmif

ajymif;,lygw,f/PAL Format twGufawmhY , U , V signals awGjzpfatmifajymif;ygw,f/

tJ'D signals awG[m R, G, B signals oHk;rsdK;udkowfrSwfxm;wJhtcsdK;rsm;eJYaygif;pyfxm;wJh com-

posite signals awGjzpfygw,f/nDrQjcif;(2-2)rS(2-8)wdkYrSmjyxm;ygw,f/tJ'D signals awG xJurS

Y-signal [mtjzL ESifhtrnf;½kyfyHkqdkif&mtcsuftvufuav;rsm;omyg0ifwJh luminance signal

jzpfNyD;?(Q ESifh I)(odkYr[kwf)(U ESifh V) signals awGuawmhta&miftEk-t&ifh(color saturation)

I = 0.60R - 0.28G - 0.32B ..............nDrQjcif;(2-2)..............nDrQjcif;(2-2)..............nDrQjcif;(2-2)..............nDrQjcif;(2-2)..............nDrQjcif;(2-2)

Q = 0.21R - 0.52G - 0.31B .............nDrQjcif;(2-3).............nDrQjcif;(2-3).............nDrQjcif;(2-3).............nDrQjcif;(2-3).............nDrQjcif;(2-3)

B-Y = 1.00B-(0.30R+0.59G+0.11B) .......nDrQjcif;(2-4).......nDrQjcif;(2-4).......nDrQjcif;(2-4).......nDrQjcif;(2-4).......nDrQjcif;(2-4)

R-Y = 1.00R -(0.30R+0.59G+0.11B) ......nDrQjcif;(2-5)......nDrQjcif;(2-5)......nDrQjcif;(2-5)......nDrQjcif;(2-5)......nDrQjcif;(2-5)

G-Y = -0.51(R-Y) - 0.19(B-Y) ...........nDrQjcif;(2-6)...........nDrQjcif;(2-6)...........nDrQjcif;(2-6)...........nDrQjcif;(2-6)...........nDrQjcif;(2-6)

U =0.49(B-Y) ......................nDrQjcif;(2-7)......................nDrQjcif;(2-7)......................nDrQjcif;(2-7)......................nDrQjcif;(2-7)......................nDrQjcif;(2-7)

V = 0.88(R-Y) .....................nDrQjcif;(2-8) .....................nDrQjcif;(2-8) .....................nDrQjcif;(2-8) .....................nDrQjcif;(2-8) .....................nDrQjcif;(2-8)

ESifhta&miftaoG; (color tint) vkdYac:wJhta&mifqdkif&mtcsuftvufjzpfwJh C-signal jzpfvm

atmifqufNyD;vkyfaqmif&r,fh signals awGjzpfMuygw,f/Q ESifh I (odkY) U ESifh V signals awGudk

balanced modulator xJrSmta&mifo,faqmifvIdif;cGJ(color subcarrier)eJYvIdif;ovdkufwJhtcg

ta&miftcsuftvufawGyg0ifaewJh C-signal udk&&Sdygw,f/tJ'DC-signaludkY-signal eJYxyfNyD;

aygif;vdkufwJhtcg total colorplexed video signal tjzpfaemufqHk;&&Sdygw,f/tJ'D signal udk



yHk(2-12) ,ckacwfay:yHk(2-12) ,ckacwfay:yHk(2-12) ,ckacwfay:yHk(2-12) ,ckacwfay:yHk(2-12) ,ckacwfay: Video signal sources (DVD, play station 2, EVD, projector) rsm; rsm; rsm; rsm; rsm;

         wGifay;xm;avh&Sdaom          wGifay;xm;avh&Sdaom          wGifay;xm;avh&Sdaom          wGifay;xm;avh&Sdaom          wGifay;xm;avh&Sdaom composite , component and S-video signal terminals rsm;rsm;rsm;rsm;rsm;

(u)(u)(u)(u)(u) composite video terminal

                         (Yellow color single phonojack)

(c)(c)(c)(c)(c) component video terminal
     (Green-Y, Blue-PB, Red-PR color three phono jack)

(*) (*) (*) (*) (*) S-video terminal
      (4 pin DIN jack)

(C) (C) (C) (C) (C) 4 pin DIN jack pin out diagram for S-video



VCR , VCD , DVD , monitor ...pwJh equipments awGrSm RCA jack (odkY) phono jack

t0ga&mifoutlet jzifhay;xm;NyD; CCTV camera eJY DVR equipment awGrSmawmh BNC jack

eJYxkwfay;xm;wmawGYEdkifygw,f/tJ'D Y ESifh C a&mxm;wJh total colorplexed video signal

xJrSmtjcm; control signals awGjzpfwJh blanking pulse signal, synchronization pulse signal

, color burst siganl ...wdkYvnf;yg0ifxnfhoGif;ay;xm;wmaMumifhtJ'D video signal udk com-

posite video signal vdkYac:qdkxm;jcif;jzpfygw,f/wcgw&H CVBS signal(Chroma Video

Blanking Sync)vdkYvnf;oHk;EIef;wwfygw,f/rsm;aomtm;jzifh composite video signal &Jh level

[m1V
P-P

(negative sync)rQ&Sdygw,f/ composite video signal [m signal &Jh amplitude

yrmPay:tajcjyK process vkyfwJhenf;pOfudkt"dutoHk;jyKxm;wmaMumifh analog video signal

wpfrsdK;jzpfygw,f/tJ'D signal udk transmission vkyfwJhtcg coaxial cable vdk shielded me-

dium udktoHk;jyKzdkYvdkygw,f/

Composite video signal jyKvkyfyHktqifhqifhudkyHk(2-11)rSmazmfjyay;xm;ygw,f/yHkrSmjy

xm;wJh video signal waveforms awG[m standard color bar twGufjzpfwmrdkY &Sif;vif;jywfom;

wJhvIdif;yHkpHawGvdkrsdK;jrif&rSmjzpfayr,fh?wu,f½IUcif;½kyfyHkawGtwGufvIdif;yHkpHawGuawmh'DvdkrsdK;r&Sif;

ygbl;/t&rf;½Iwfygw,f/yHk(2-11)rSmpDpOfxm;wJh color bar tpDtpOfudkowdxm;Munfhyg/vuf0Jzuf

rSpNyD;-tjzLa&mif(White)?t0ga&mif(Yellow)?pdrf;jyma&mif(Cyan)?tpdrf;a&mif(Green)? c&rf;jym

a&mif(Magenta)?teDa&mif(Red)?tjyma&mif(Blue)?teufa&mif(Black) ...ponfhtwdkif;

pDpOfxm;ygw,f/tJ'DtpDtpOf[m Y-signal &Jhvuf0JzufrSvuf,mzuftvdkufBuD;pOfi,fvdkuf

twdkif;pDpOfxm;wmyg/tJ'D color bar udk color control ydwfNyD;MunfhwJhtcgta&mifawGxJrSmygwJh

tjzL^trnf;yrmP&JhtpDtpOf[mvuf,mzufudkwajz;ajz;ydkarSmifvmwmawGY&ygr,f/

yHk(2-11-C)rSmChromasignal,Videosignal(Y-signal),Blanking signal, Synchro-

nizing signal wdkYaygif;pyfzGJYpnf;aewJhtxufyg color bar pattern twGuf composite video

signal waveform udk oscilloscopeay:rSm monitor vkyfMunfhwJhtcgawGY&r,fyHkudkazmfjyxm;

ygw,f/tJ'DvIdif; yHkpHt&? composite video signal [m Analog signal qdkwmxif&Sm;aeygw,f/

equipmentawGrSm t0ga&mifjzifhay;xm;avh&SdwJh composite video output port udk yHk(2-12-

u)rSmazmfjyxm;ygw,f/yHkrSmjyxm;wJh port jack [m RCA phono jack socket trsdK;tpm;

jzpfygw,f/

� Component video signal - tckajymr,fhcomponent video signal [mvnf; compos-

  ite wdkY? S-videowdkYvdkrsdK; analog interface video signal

wpfrsdK;jzpfygw,f/tJ'D signal rSm elements oHk;rsdK;yg0ifygw,f/tJ'DoHk;rsdK;uawmh brightnass

ESifh contrast qdkif&mtcsuftvufrsm;yg0ifaewJhtjzLESifhtrnf;(black and white)½kyfyHkudkazmf

xkwfay;r,fh Y-signal ?teDa&mifoef;aom signal (R-Y) ESifhtjyma&mifoef;aom signal (B-

Y) wdkYjzpfMuygw,f/ (R-Y)ESifh (B-Y) signal wdkY[mta&miftcsuftvufeJYqdkifwJh C signal



awGjzpfMuygw,f/tpdrf;a&mif video signaludkawmhwul;wuefYxnfhydkYzdkYrvdkygbl;/Y,(R-Y),(B-

Y) signals wdkYudkowfrSwfxm;wJhtcsdK;eJYpufxJrSmaygif;pyfay;&if green udkazmfxkwfEdkifvdkYyg/

'gaMumifhwcgw&HrSm component video signal udk RGB video signal vdkYvnf;ac:wwfMu

ygao;w,f/component video signal pepfrSmtoHk;jyKwJh video signals awGudk Y ,Pr ,Pb

(or) Y ,Cr ,Cb vdkYvnf;ac:Muygw,f/Y, Pr, Pb vdkYemrnfay;xm;wJh component video sig-

nal [m analog trsdK;tpm;jzpfNyD;?Y ,Cr ,Cb vdkYtrnfay;xm;wJh signal uawmh digital trsdK;

tpm;jzpfygw,f/tJ'DrSmtrsm;jynfoloHk;puftrsdK;tpm;(consumer level products) awGrSmawmh

analog trsdK;tpm;jzpfwJh Y ,Pr ,Pb udktoHk;rsm;ygw,f/digital trsdK;tpm;udkawmh special

cases awGrSmyJ? oHk;avh&Sdygw,f/

component video pepfoHk; cable yHkpHrsdK;pHk&Sdygw,f/cable &JhtpGef;awGrSm acgif;oHk;acgif;

xkwfxm;NyD;?BudK;awGudkpkpnf;NyD;wpfasmif;wnf;jzpfatmifxkwfydk;xm;wJhyHkpHrsdK;BudK;vnf;awGY&

wwfNyD;?oD;oefYwpfacsmif;pDtaeeJYvnf;awGY&wwfygw,f/

yHk(2-12-c)rSm component video signal output awGjzpfMuwJh Green(Y), Blue(PB)

,Red(PR) signals awGudk RCA Type Phono jack sockets awGeJYtwlolYoufqdkif&mta&mifrsm;

jzifhrrSm;&atmifay;xm;wmawGYygvdrfhr,f/

� S-video - Separated video signal vdkYac:wJh S-video rSm Y-signal ESifhC-signal udkoyfoyfpD

   cGJNyD;xkwfay;xm;ygw,f/tJ'DvdkoyfoyfpDcGJxm;wJhtwGuf composite video pepf

rSmvdk Y ESifh C tjyeftvSefaESmuf,SufrIaMumifhjzpf&wJh ta&mif½kyfyHktwGif;rSta&mif&SdaewJh

objectstcsdKUwdkY&JhaxmifvdkufESifhtvsm;vdkufOD;wnfzufaxmifhpGef;av;awGrSmtpufao;av;awG

w&G&GoGm;vmaewJhyHkpHrsdK;(dot crawl)?tpufav;rsm;csdwfxm;wJhyHkpHrsdK;(Hanging dots)? tpGef;av;

rsm;w&G&GvIyfaewJhyHkpHrsdK;(crowling edges)...pwJhrvdkvm;tyfwJh½kyfyHkt&nftaoG;usqif;rI

udkavsmhyg;oufomapwJhaumif;usdK;udk&&Sdapygw,f/tpuawmh S-video udk Y/C Separated

video vdkYac:NyD; DVD player ? PlayStation 2 ...pwJh peripheral devices awGxHrS televi-

sion signal udkwDADqDodkYt&nftaoG;jr§ifhay;ydkYzdkY&nf&G,fxkwfvkyfcJhwmjzpfygw,f/tJ'Dvdkenf;eJY

ay;ydkYwJhtwGuf&Sif;vif;jywfom;wJhta&mif½kyfyHkt&nfaoG;rsdK;udk&&Sdapygw,f/ S-video signal

awGudk coaxial(odkYr[kwf)shielded cable 0g,mBudK;2acsmif;udk 4 pin DIN plug ti,fpm;

twGif;wyfqifNyD;ydkYaqmifavh&Sdygw,f/yHk(2-12-*)½I/ S-video udk Super video vdkYvnf;ac:

Muygao;w,f/ S-video [mvnf; analog interfacing pepfwckjzpfw,fqdkwmrSwfxm;&ygr,f/

� HDMI Technology- High Definition Multimedia Interface vdkYac:wJh HDMI [m

   HDTV(High Definition TeleVision) ESifh Home Theater pepfwdkY

vdktqifhjrifh½kyf̂ oHypönf;awGrSmtoHk;jyKwJh digital interface standard wpfckjzpfygw,f/ HDMI

cable [m USB cable vdk single cable vdkYxif&ayr,fh0g,mBudK;aygif; 19acsmif;&pfywfxm;wJh



(u) (u) (u) (u) (u) Standard HDMI connector

(c) (c) (c) (c) (c) Standard HDMI cable(10 ft)

TMDS > Transition Minized Differential Signaling
CEC > Consumer Electronics Control
DDC > Display Data Channel



(*) (*) (*) (*) (*) HDMI vs DVI cable

yHk(2-13) yHk(2-13) yHk(2-13) yHk(2-13) yHk(2-13) HDMI Cable and Connector

cable rsdK;jzpfygw,f/HDMI &Jh bandwidth [m 5Gbps(giga bits per secind) txdo,faqmif

EdkifpGrf;&Sdygw,f/tJ'DyrmP[mt½kyfESifhtoHudk channels aygif;rsm;pGmxkwfvTifh wJhtcgtoHk;jyK&wJh

bandwidth wefzdk;xuf2qausmfydkaewmawGY&ygvdrfhr,f/'DtcsufeJYtjcm;taMumif;aMumif;awG

aMumifhtem*wfrSm HDMI [molYa&SUrSmxGufxm;wJh composite video?component video? S-

video...pwmwdkYxuftoHk;wGifus,fvmvdrfhr,fqdkwmaocsmygw,f/HDMI rSmyg0ifwJh digi-

tal signal awGtm;vHk;[m compressed vkyfrxm;ygbl;/wDADxHodkYydkYay;vdkwJh clean digital source

wpfckudk wdusrIenf;wJhobm0&Sd analog signal tjzpfodkYa&muf&SdoGm;atmif analog interface

wpfckrS translated vkyfay;&ygw,f/tJ'Daemuf screen ay:rSm display vkyfEdkifatmif digital

signal tjzpfjyefNyD;ajymif;,lygw,f/translation wdkif;rSmdigital signal [m½kyfyHkt&nftaoG;ysuf

,Gif;rI(distortion)tenf;i,fudkjzpfapwJhuspfvpfpkpnf;jynfhpHkrI (integrity) udkqHk;½IH;wwfygw,f/

HDMI [m &Sif;vif;jywfom;rItaumif;qHk;½kyfyHkwpfyHk&&Sdap&ef analog conversion rygyJ source

signal udkrysufrpD;xdef;odrf;xm;EdkifpGrf;&Sdygw,f/

a&SUydkif;rSmazmfjycJhwJh video interfaceawG[m left / right audio signalawGtwGufaudio

cable BudK;udk RCA(phono) jack eJYoyfoyfpD;oHk;ay;&ygw,f/bandwidth ESifh speed us,f0ef;wJh

HDMI [m video signal udkomru compressed vkyfrxm;wJh surround-sound vdk digital

audio signal channels 8 cktxdo,faqmifay;EdkifpGrf;&SdwmawGY&ygw,f/'gaMumifh home the-

ater system zGJYpnf;wnfaqmufrI process wpfckvHk;udktvGef&Sif;vif;wJh cable BudK;wpfacsmif;



wnf;jzifhpepf&JhaemufuG,frSm0g,mawG½IwfyGrIr&SdyJ tpm;xdk;Edkifygw,f/standard HDMI cable

jzpfwJh  type-A cable rSm0g,mBudK;aygif;19acsmif;yg0ifNyD;? Type-B, HDMI cable rSmawmh29

acsmif;txdygwmawGY&ygw,f/½kyf&Sifvkyfief;eJYtjcm;pD;yGm;jzpfvkyfief;awGrSm Type-B cable udk

toHk;rsm;ygw,f/tJ'DtrsdK;tpm;2rsdK;pvHk;[m intelligent HDMI awGjzpfMuygw,f/qdkvkdwm

uawmh HDMI-enabled components awGtwGuf interface rSwqifhwpfckESifhwpfckpum;ajym

qufoG,fvdkY&wJh built-in capability &Sdw,fvdkYqdkwmyg/auxiliary informations awGudkawmh

all-in-one remote vkyfief;pOfrSyHhydk;ay;ygw,f/tjcm;aomtjyeftvSefvkyfaqmifrItoGiftjyif

vu©PmawGudkt&ifay:aygufcJhwJh interfacing enf;ynmawGrSmrawGY&ygbl;/

yHk(2-13)rSm standard HDMI wpfck&Jh cable eJY connector awGudkazmfjyxm;ygw,f/

connector &Jh yifeHywf 1 rS 9 txd[m TMDS data channels oHk;pHkpmtwGufay;xm;wmjzpf

ygw,f/TMDSqdkwm[mTransition Minimized Differential Signaling udkudk,fpm;jyKNyD; DVI

ESifh HDMI ypönf;awGrSm High speed digital data rsm;ydkYaqmifzdkYoHk;wJhtqifhjrifhenf;ynm

wpfckjzpfygw,f/ TMDSrSm½kyfyHkESifhtoHtcsuftvuf2rsdK;pvHk;xnfhxm;NyD; channel wpfpHkpDrSm

ground vdkif;tygt0if differential signal (+) , (-) qdkNyD;owfrSwfay;xm;wJhikwfoHk;ikwfyg0if

ygw,f/yifeHygwf 10 rS 12 txduawmh TMDS signal awGudk synchronized vkyfwJhtcg

taxmuftuljyKapwJh clock data o,faqmifwJh ikwfawGjzpfygw,f/tJ'DrSmvnf;ikwfoHk;ikwfay;

xm;ygw,f/yif 13 uawmh Consumer Electronic Control(CEC) vdkYac:wJhoHk;pGJoltvdkus

command eJYcontrol data awGudkoleJYqufoG,fxm;wJhypönf;awGqDay;ydkYzdkYxnfhay;xm;wmyg/

yif 14uawmhaemifwcsdeftvdk&SdwJhtcgoHk;csifoHk;vdkYvdkY&atmift&Htjzpfxm;ay;xm;wmyg/yif

15eJY16ikwfESpfckuawmh Display Data Channel (DDC)vdkYtrnf&NyD; HDMI port ESifh

qufoG,fxm;wJhypönf;wdkYtMum; EDID(Extended Display Identification Channel) in-

formation awGudk communicating vkyfzdkYtwGuftoHk;jyKygw,f/CEC eJY DDC channel

awGtwGuf Data shield udkawmh? yif17 rSmay;xm;ygw,f/low voltage (+5V) power sup-

ply udk? yif18rSmay;xm;NyD;?yif19uawmh plug/unplug events ESifh power up/down

tajctaeawGudk monitoring vkyfzdkYxnfhay;xm;wmjzpfygw,f/

HDMI [mstandard video formats? enhanced videoESif h high-definition

wdkYudkyHhykd;aqmif&Gufay;ygw,f/olYxuft&ifxGufcJhwJhDVI(Digital Video Interface)ESifhvnf;

vdkufavQmnDaxGwGJzufNyD;toHk;jyKEdkifygw,f/high-end graphic cards toGiftjyifobm0&SdwJh

DVI port wpfckudk HDMI interface wpfckodkY DVI/HDMI cable rSw qifhqufoG,fEdkifygw,f/

yHk(2-14-*)½I/tJ'D cable [mtpGef;wzufrSm DVI acgif;wyfxm;NyD;tjcm;wpfzufrSm HDMI acgif;

wyfxm;wJh½dk;½dk;BudK;wpfacsmif;omjzpfygw,f/DVI eJY HDMI t"dujcm;em;csufuawmh Digi-

tal video signal only omydkYaqmifNyD; HDMI interface uawmh video omru audio signal

udkygydkYvTwfygw,f/HDMI twGufowfrSwfcsuft&-15ay(5rDwm)xufydka0;a0;ajy;vdkYr&ygbl;/



signal tqifhtwef;,kwfavQmhwwfygw,f/

� NTSC and PAL formats- National Television System Committee vdkYac:wJh NTSC

pepfudk ajrmuftar&du? *syef? jrefrm? zdvpfydkif? oD&dvuFm

EdkifiHwdkYrSmpHxm;toHk;jyKygw,f/525 lines / frame eJY 30 Frames / second wdkYudktoHk;jyKygw,f/

chrominance(C) signal udk Q ESifh I -signals rsm;jzifh encoded vkyfxm;NyD; color subcarrier

udk 3.58MHz (odkYr[kwf) 4.43MHz wefzdk;rsm;toHk;jyKygw,f/ NTSC(M) pepfrSm picture

ESifh sound spacing udk 4.5MHz xm;&SdoHk;pGJygw,f/

Phase Alternative Line vdkYac:wJh PALpepf[murÇmay:rSmtoHk;trsm;qHk;pepfwrsdK;yg/

jrefrmEdkifiH&JhtdrfeD;csif;EdkifiHawGjzpfwJh xdkif;?w½kyf?tdÉd,wdkif;jynfawG[m PAL pepfudktoHk;jyKMu

ygw,f/ 625 Lines / frame ESifh 25 Frame / second wdkYjzifh½kyfyHkudk scanning vkyfzGJYpnf;ygw,f/

chrominance(C) signal udk U ESifh V signalsrsm;jzifh encoded vkyfxm;NyD;?wpfckudk horizon-

tal line wpfckNyD;wdkif;180° out of phasejzifhalternative vkyfay;aeygw,f/tJ'DtwGuftusdK;

aus;Zl;uawmhta&mifaoG;vGJrSm;rIudk olYtvdktavsmufjyKjyifNyD;jzpfapygw,f/'gaMumifh PAL

pepfrSm tint control udk adjust vkyfvdkYr&wmyg/color subcarrier udk 4.43MHz oHk;ygw,f/

picture and sound spacing udk 5.5MHz ,6MHz ,6.5MHz pojzifhtoHk;rsm;ygw,f/ PAL

format eJYta&mifwDADpepfudkxkwfvTifhwJhtcgwpfckESifhwpfcktenf;i,fuGmjcm;rItvdkuf PAL-B

, PAL-D , PAL-G , PAL-K , PAL-I ...qdkNyD; encodeing rsdK;pHktoHk;jyKMuygw,f/

� MPEG-4 and H.264 video formats- tcsuftvufodkavSmifodrf;qnf;&efae&mt&G,f

 tpm;(Storage size)(odkYr[kwf)rSwfOmPfyrmP

(Memory space)tenf;i,frQomvdktyfNyD;?tcsufvufydkYaqmifEIef;(Data rate)tenf;i,fjzifh

t&nftaoG;jrifhrm;aom½kyfyHkrsm;?toHrsm;?tcsuftvufrsm;udkodrf;qnf;jcif;?tcsuftvufrsm;

vTJajymif;ydkYaqmifjcif;? tcsuftvufrsm;udkifwG,fpD&ifjcif;? tcsuftvufrsm;pDrHcefYcGJjcif;? jyK

vkyfwJhtcg  MPEG [m tckacwfrSma&;yef;pm;vSwJh Digital audio/video/data compres-

sion format standard wpfrsdK;jzpfygw,f/¤if;[m-Moving Picture Experts Group vdkYac:wJh

ISO/IEC vkyfief;tkyfpkwpfck&Jhtwdkaumuftrnfay;xm;wmjzpfygw,f/toHxGufaeeJYawmh M-

peg vdkY zwfygw,f/aemufqHk;ay:-CCTV vkyfief;oHk; DVR awGrSmwGifwGifus,fus,foHk;vm

MuygNyD/olYudkoHk;wJhtwGuf-½kyfyHkESifhtoHawGodkavSmifodrf;qnf;zdkYtjcm; Format awGxufpm&if

Hard Disk space tenf;i,fomvdktyfwJhtwGuf ]&uf}aygif;rsm;pGm? ]v}aygif;rsm;pGmrSwfwrf;

wifodrf;qnf;EdkifpGrf;&Sdygw,f/ Hard Disk awGtrsm;BuD;rxm;&awmhbl;aygh/'ghtjyiftvSrf;a0;

vSwJhae&mwpfckrSapmifhMunfhwJhvkyfief;pOf(Remote monitoring function)jzpfwJh? tDomeufuGef

,uf? w,fvDzkef;uGef,uf? tifwmeufuGef,uf-jzifhcsdwfqufoHk;wJhtcgrSmvnf; Data trans-



fer rate cyfenf;enf;eJYt&nftaoG;jynfh½kyfyHkrsm;? toHrsm;? tcsuftvufrsm;udkydkYaqmifEdkifpGrf;

vnf;&Sdygw,f/uJ-b,favmufrdkufovJ/'D signal [m'D*spfw,f signal wrsdK;jzpfayr,fhtjcm;

'D*spfw,f signals awGrsdK;eJYrwlygbl;/t&G,ftpm;ao;i,foGm;atmif(wenf;)uspfuspfvpfvpf

jzpfatmifzdodyfxkyfydk;xm;ygw,f/'gudk compression vkyfw,fvdkYac:ygw,f/ MPEG stan-

dard udk-video ESifh audio signals rsm; encoding vkyfjcif;? compression vkyfjcif;ESifh decom-

pression vkkyfjcif; ? processing vkkyfjcif;...wdkYtjyif video ESifhaudio signals rsm;udkaygif;pyfjcif;

...ponfwdkYaqmif&GufwJhae&mawGrSmtoHk;jyKygw,f/MPEG rSxkwfvkyfcJhwJh standards rsdK;

EG,fpkawGtrsm;tjym;&Sdygw,f/tJ'gawGteuftcsdKUudkazmfjyay;vdkufygw,f/

ÄÄÄÄÄ MPEG-1 : Moving pictures rsm;udkodkavSmifodrf;qnf;NyD;?vdktyfwJhwcsdefrSm Re-

trieval vkyfzdkYxkwfvkyfcJhwJh standard format wrsdK;jzpfygw,f/olYudkvlBudKufawmfawmfrsm;rsm;

ygw,f/bmaMumifhvJqdkawmh-zdkift&G,ftpm;ao;i,fwJhtwGuf memory ,lwmoufomygw,f/

toHk;jyK&vG,fuljcif;ESifhrnfonfh Pentium uGefysLwmay:rSmrqdk decoded vkyfEdkifjcif;wdkY[mvnf;

vlBudKufrsm;&wJhtaMumif;xJrSmyg0ifygw,f/1992 ckESpfEdk0ifbmrSmxkwfvkyfcJhwmyg/

ÄÄÄÄÄ MPEG-2 :1994ckESpfEdk0ifbmvrSmxkwfcJhwJh version topfwrsdK;yg/ DVD ESifh Digi-

tal satellite TV rSmoHk;zdkYxkwfcJhwJh File format opfwrsdK;jzpfNyD;?t&ifxGufcJhwJh MPEG -1 xufydkNyD;

Flexible jzpfwJh MPEG version vdkYqdkEdkifygw,f/coding t&nftaoG;ydkrdkaumif;rGefNyD;?toHcs,f

e,ftajrmuftjrm;xnfhoGif;EdkifwJhtjyif image resolution ydkjrifhrm;pGmay;EdkifpGrf;&SdwmawGY&yg

w,f/

ÄÄÄÄÄ MPEG-4 : olYudk MP-4 format vdkYvGJrSm;pGmaumufcsufcswwfMuygw,f/rwlbl;

qdkwmowdjyK&ygr,f/1 sec rSmydkYvTwfEdkifwJh data transfer rate cyfedrfhedrfhjzifhyif?ydkNyD;ao;i,fwJhzdkif

t&G,ftpm;omvdktyfNyD;?t&nftaoG;jrifh DVD ½kyfyHkudkxkwfvkyfay;EdkifpGrf;&SdwJh version jzpf

ygw,f/ version-1udk 1998ckESpfatmufwdkbmvrSmvnf;aumif;? version-2 udk 1999ckESpf 'DZif

bmvrSmvnf;aumif;xkwfcJhygw,f/rmvfwDrD'D,mvkyfief;awGjzpfwJh file searchs vkyfjcif;? filter

vkkyfjcif;? manages vkkyfjcif;? processes vkyfjcif;udpöawGudkaqmif&GufEdkifwJh MPEG-7 version

udk 2001 *sLvdkifvrSmxkwfvkyfcJhygw,f/

Ä Ä Ä Ä Ä MPEG-21: multimedia framework awGudktpGrf;xufxufvkyfaqmifzdkYxkwfvkyf

cJhwJh version wpfrsdK;jzpfygw,f/MPEG format [mb,fvdk OS plateform rSmrqdktoHk;jyKEdkifjcif;?

non-commercial standard wpfckjzpfjcif;?vlodrsm;wJh web browsers tm;vHk;udk support vkyf

EdkifpGrf;&SdwmaMumifhtifwmeuftoHk;csrIudpöawG? IP cameras awG?,ckaemufay: DVR awGrSm

awmfawmfav;vlBudKufrsm;toHk;csvmwmawGY&ygw,f/

MPEG format [mtvGefw&m½IwfaxG;vSwJh compression techniques rsm;udktoHk;jyK

xm;jcif;?tvGefYvGefenf;yg;wJhzdkift&G,ftpm;yrmPrQomvdktyfaomfjim;vnf;½kyfyHk&Jht&nftaoG;

usqif;oGm;rIr&SdyJ?tjcm; video format rsm;enf;wlt&nftaoG;jynfhjrifhrm;pGmxkwfvkyfay;Ekdif



jcif;wdkY[m MPEG &Jhxl;jcm;wJh0daooxl;awGvdkYqdk&ygr,f/ MPEG &Jhwckwnf;aomtm;enf;

csufuawmh-½kyfyHkudkxkwfvkyfay;EdkifzdkY Processor power awmfawmfav;vdktyfwmyJjzpfygw,f/

'Dudpö[mpGrf;aqmif&nfjrifhuGefysLwmawGrSmawmhao;trTm;yg/aemufqHk;ay:uGefysLwmroHk;Edkif

ao;wJh yk*¾dKvfawGuawmhtJ'D'ku©BuHKae&OD;rSmyg/

MPEG video files awG&Jh extensionudk ".mpg"  (or) ".dat" wdkYjzifhazmfjyxm;wwfyg

w,f/

H.264: Advanced Video Coding(AVC) format eJYawmfawmfav;qifygw,f/

H.264 video format [m video compression vkyfwJhae&mrSm MPEG-4 xufomwJhIndustry

standard wpfckvdkYqdk&rSmyg/ H.246 standard udk MPEG-4 Part 10 vdkYvnf;&nfñTef;ajymqdk

wwfMuygw,f/ MPEG-4 rSm'DaeYtxd Part 16 txd&SdwmawGY&ygw,f/H.264 [m MPEG-2

ESifh MPEG-4 wdkYvdk standards rsm;tm;?qufcHwJh video compression format wpfckvdkYvnf;

ajymvdkY&ygw,f/txl;vlBudKufrsm;vSwJh High defination video signal twGuf compres-

sion video signal jyKvkyfwJhtcgtoHk;jyKwJh ITU standard udk MPEG-4 tay:rSmtajcjyK

xm;ygw,f/ Advance Video Coding vdkYac:wJh AVC standard [m H.264 ESifhtwlwlygyJ/

'gaMumifh H.264 udktcsdKUae&mawGrSm- H.264/AVC , H.264 MPEG-4 AVC (or) MPEG-4

Part 10 vdkYvnf;a&;om;oHk;EIef;MuwmawGY&ygr,f/ MPEG-4 Part 10 &JhpGrf;aqmif&nf[m

MPEG-4 Part 2 &JhpGrf;aqmif&nfxuf2qydkNyD;xrf;aqmifEdkifpGrf;&SdwmawGY&ygw,f/'DaeYacwfay:

High speed chip wdkY&Jhaumif;uGufrsm;udk,lNyD;? H.264 video compression software udktoHk;cs

r,fqdk&if MPEG-4 &Jht&nftaoG;udk Frame t&G,ftpm; 4qtxdjr§ifhwJht&nftaoG;jzifhxkwf

azmfay;EdkifwmawGY&ygw,f/'ghtjyifrl&if; bandwidth xuf 3yHk1yHkrQom&SdwJh Data rate yrmPjzifh

MPEG-2 t&nftaoG;udkvnf;xkwfvkyfay;Edkifygw,f/ Data rate taeeJYawmfawmfav;avQmh

csEdkifcJhw,fvdkYqdk&ygr,f/ H.264 udkvuf&Sd formats rsm;jzpfwJh MPEG-2 , DivX , XviD wdkYESifh

wef;wl½kyfyHkt&nftaoG;jzifhxkwfvkyfrItm;? ,ciftoHk;jyKcJhwJh Formats size w0ufrQjzifhxkwf

azmfay;EdkifapatmifjyKvkyfxm;ygw,f/'gaMumifholYudk MPEG-2 , DivX , XdiV... pwJh stan-

dards awG&JhtarGcH format wpfckjzpfw,fvdkYqdkEdkifygw,f/tJ'D Format eJY½kyfyHkodkavSmifr,fqdk&if?

cgwdkif;oHk;aeus DVDwpfcsyfay:rSm High Defination Movie Zwfvrf;awmfawmfrsm;rsm;udk

burning vkyfEdkifpGrf;&SdvmaprSmjzpfygw,f/tck&Sif;jycJhwJh MPEG-4 ESifh H.264  video format

awGudktckaemufydkif;xkwfvkyfvmMuwJh DVD awGrSm Commercial standard ozG,fxnfhoGif;

xkwfvkyfvmMuNyD;jzpfwmaMumifhtckaemufydkif;a&yef;pm;vmwJh Network enf;ynmrsm;ESifhtH0if

cGifusjzpfvmygNyD/rMumcifaomumvtwGif;rSm IP cameras rsm;acwfpm;vmawmhr,fqdkwm

ajrBuD;vufcwfrvGJajymEdkifygw,f/

video comprerssion format softwares awGtaMumif;ajymr,fqdk&if-'DavmufeJYjynfh

jynfhpHkpHkajymzdkYrjzpfEdkifygbl;/pmtkyfwpftkyfoD;oefYa&;om;wmawmifrStwGJaygif;rsm;pGma&;om;



yHk(2-14)yHk(2-14)yHk(2-14)yHk(2-14)yHk(2-14) RJ-45 Port jzifhay;xm;aomjzifhay;xm;aomjzifhay;xm;aomjzifhay;xm;aomjzifhay;xm;aom MPEG-4 ESifh ESifh ESifh ESifh ESifh H.264 format jzifh jzifh jzifh jzifh jzifh video signal

  xkwfay;Edkifaom  xkwfay;Edkifaom  xkwfay;Edkifaom  xkwfay;Edkifaom  xkwfay;Edkifaom DVR pufwvHk;\aemufzufrsufESmpmjrifuGif; / pufwvHk;\aemufzufrsufESmpmjrifuGif; / pufwvHk;\aemufzufrsufESmpmjrifuGif; / pufwvHk;\aemufzufrsufESmpmjrifuGif; / pufwvHk;\aemufzufrsufESmpmjrifuGif; /

&rSmyg/'Dae&mrSmtvsOf;oifhvdkYazmfjy&wmaMumifh rjynfhrpHkjzpfaumif;jzpfEdkifygw,f/pmzwfolrsm;

em;vnfay;Edkifvdrfhr,fvdkarQmfvifh&if;- MPEG-4 ESifh H.264 video format taMumif;A[kokw

a&;om;jcif;udk'Dae&mrSm&yfem;vdkufygOD;r,f/







(u)(u)(u)(u)(u)

(c)(c)(c)(c)(c)

yHk(3-1) vlYrsufvHk;zGJ Ypnf;xm;yHkyH k(3-1) vlYrsufvHk;zGJ Ypnf;xm;yHkyH k(3-1) vlYrsufvHk;zGJ Ypnf;xm;yHkyH k(3-1) vlYrsufvHk;zGJ Ypnf;xm;yHkyH k(3-1) vlYrsufvHk;zGJ Ypnf;xm;yHk

vlY&JhrsufvHk;[m zvifeJY½dkufwJhuifr&mvdkygyJ? awGYorQjriforQudk register vkyfygw,f/

vlUrsufvHk;ESif huifr&m[mwlnDwJhtcsufrsm;&S dovdkrwlnDwJhtcsufrsm;vnf;&S dygw,f/

rsufvHk;wnfaqmufxm;yHkudkoabmayguf&ifuifr&m&JhtajccHwnfaqmufxm;yHkoabmudkem;vnf

zdkYrcufawmhygbl;/'gaMumifhtckoifcef;pmrSmuifr&mtaMumif;rajymcifrsufvHk;&JhtajccHoabm

w&m;tenf;i,fudk OD;pGmazmfjyay;vdkufygw,f/

rsufvHk;[mpmzwfolwdkYjrifbl;MuwJhuifr&mvdkrsdK;-tvif;0ifEdkifwJhxkwfcsif;ayguf?tayguf

i,fav;wpfaygufygNyD;?yHk&dyf(image)udkzefwD;ay;EdkifwJhtvif;vHkaowåmi,fav;wpfvHk;eJYwlyg

w,f/jrif&jcif;(sight)vdkYac:wJhrsufvHk;&Jh tajccHoabmw&m;[m photosensitive cells av;awG



rSmawGY&wwfwJh visual pigments av;awGaMumifhjzpfygw,f/tJ'D visual pigments av;awG[m

¤if;wdkYtay:tvif;wef;usa&mufwJhtcg tJ'Dt&nfxJrSm "gwkqdkif&majymif;vJrIjzpfay:NyD;?

vQyfppfqdkif&m signals tjzpf ajymif;ay;(convert vkyfay;)ygw,f/tJ'D "gwkjzpfpOfajymif;vJrI

aMumifh&&SdvmwJh vQyfppftcsufjy(electrical signal)udk tjriftm½HkaMumrsm;rSwqifh OD;aESmufodkY

ydkYay;ygw,f/yHk(3-1-c)rSmvlYrsufvHk;&JhcEÅmaA'zGJYpnf;yHkudkazmfjyxm;ygw,f/tJ'DyHkrSm-rsufvHk;cGH

(cornes)? rSefbDvl;(lens)? rsuf0ef;<uufom;(vitreous)...wdkY[mrsufvHk;&JhjyifyrS tvif;wef;rsm;

jrifvTm(retina)qDodkY jzwfoef;usa&mufEdkifap&ef yHkrSeftm;jzifhMunfvifaeMurSmjzpfygw,f/odkYrSom

jrifvTmxHoGm;rnfhtvif;wef;rsm;udk [efYwm;rIenf;rSmjzpfygw,f/rsuf&pfvdkYac:wJh Iris rSm ta&mif

(tndKa&mif?tjym?a&mif?eDndKazsmhta&mif)&Sdygw,f/tJ'Drsuf&pf(rsufqH){Iris(pupil)} &Jhtv,f

A[kdrSm&SdwJh taygufi,fav;[m rsufvHk;xJtvif;wef;awG0ifa&mufjzwfoef;jcif;udkcGifhjyKay;rSmjzpf

ygw,f/jrifvTm(retina)ay: tvif;wef;uswJhtcg vQyfppftcsufjy(electrical signal)av;awG

tjzpfajymif;oGm;NyD;?tJ'D signal av;awGudk vlYOD;aESmuf&Jhtjriftm½HkcHpm;rIydkif; (visual part of

the brain)odkYa&mufatmif tjriftm½HkaMum(optic nerve)av;rsm;rSwqifhydkYay;ygw,f/rsufvHk;

&Jh tvnfwnfhwnfhavmufrSm&SdwJh tvif;0ifwJhtaygufi,fav;jzpfwJh rsufqH(pupil)[muifr&m

twGif;odkY tvif;0ifwJh aperture eJYoabmw&m;csif;wlygw,f/rsufqHtaygufi,fav;&Jht&G,f

tpm;udk ½Icif;&Jhtvif; tenf;^trsm;tvdkuf-tusOf;^tus,fajymif;vJjcif;tm; rsuf&pf (Iris)

rS aqmif&Gufay;ouJhodkY uifr&mrSmvnf;yHkzrf;jym;ay:usa&mufr,fhtvif;jyif;tm;tenf;^trsm;

tvdkuf aperture &Jh tayguft&G,ftpm;udk 'dkif,mz&rf (diaphragm) jzifhaqmif&Gufygw,f/

uifr&m&Jh diaphragm udk iris vdkYvnf;ac:ygw,f/rsufvHk;&Jh retina [m zvifoHk; uifr&mawGrSm

qdk-zvifeJYwlNyD;? AD'D,dkuifr&mawGrSmawmh CCD image sensoreJYwlygw,f/yHk&dyfudk record vkyfNyD;

store vkyfay;wJh Tape? Memory card ...pwJhypönf;awGuawmh vlYOD;aESmufeJYo@mefwlw,f

vdkYqdkEdkifygw,f/

vlUrsufvHk;[m ta&mifawGudk awmfawmfav;us,fus,fjyefYjyefYjrifEdkifygw,f/rsufvHk;

twGif;rS uawmhcRefyHkpHqJ(vf)av;awG(cone cells)[m ta&mifwHkYjyefrIqdkif&m vufcHqJ(vf)

(receptors)av;awGjzpfMuygw,f/tJ'D qJ(vf)av;awG[m rsufvHk;aemufzufrSm&SdwJh jrifvTm

(retina)twGif;rSm&Sdygw,f/ 'ghtjyif jrifvTm(retina)twGif;rSmntcsdefvdkrsdK;tarSmifxJrSmjrif&jcif;

udk taxmuftuljyKay;r,fh tvif;^tarSmiftm½HkcH tacsmif;yHkpHqJ(vf)(rod cells)av;awGvnf;

&Sdygw,f/tJ'D rod cells av;awG[m awmufywJhtajctaersdK;rSmtvkyfrvkyfygbl;/cone cells

av;awGudk rwlwJhtvif;qdkif&m pigments av;awGeJYzGJYpnf;xm;ygw,f/tJ'DvdkzGJYxm;wJhtwGuf

ta&mifvIdif;tvsm;rsdK;pHk(wenf;)ta&miftrsdK;rsdK;udk tm½HkcHEdkifwmjzpfygw,f/vlwdkYaeYpOfawGYae&

wJh ta&mifawGtm;vHk;[m tvif;wdkY&JhvIdif;tvsm;rsdK;pHkaygif;pyfa&maESmjcif;rS&&Sdvmjcif;jzpfw,f

qdkwmawGY&ygw,f/ cone cells av;awG&Jh jrifEdkifa&mifpOf(visible spectrum)tay:vufcHEdkifrI

twdkif;tqudkavhvmwJhtcg teD^vdar®mf(red/orange)? tpdrf;^t0g(green/yellow)?



vGefcJhwJh tESpf 30ausmfeD;yg;cefYu toHk;jyKcJhwJh video camera awG[m tvGefBuD;rm;av;

vHwJh?xkBuD;xnfBuD;ypönf;rsdK;awGjzpfcJhygw,f/vQyfppfpGrf;tm;pm;oHk;rI[mvnf;? 'Dbufacwf

uifr&mawGeJY bmrSrqdkifygbl;/ camera eJYqufoG,ftoHk;jyK&wJh0g,mBudK;awGuvnf;? tvGef

w&mrS ½IwfaxG;ayGvDcJhygw,f/ tJ'Duifr&mawG&Jh yHk&dyfzrf;tm½HkcHud&d,m(sensor)awG[mvnf;

tckacwfoHk; vufoJcGHt&G,feD;yg;rQom&SdwJh CCD vdkypönf;rsdK;r[kwfao;yJ? BuD;rm;wJhtvif;

uufokwfav[mrD;oD;rsdK;awGudk toHk;jyKcJh&ygw,f/'DaeYtxdtcsdKUae&mawGrSmawGYae&qJ jzpfwJh

tJ'D rD;oD;oHk;uifr&mBuD;awG[m wkefcgrI'gPfcHEdkifpGrf;r&SdMuygbl;/ xdcdkufysufpD;vG,fMuygw,f/

enf;enf;av;aqmifhrd½HkavmufeJYyif-½kyfyHkt&nftaoG;tm; qdk;qdk;&Gm;&Gm;xdcdkufapwwfygw,f/

'ghtjyif ½Icif;wckwnf;a&SU(wae&mwnf;rSm)uifr&mudktcsdeftMumBuD;xm;½dkufwJhtcgyHkzrf;tm½Hk

cH avmifuRrf;apwwfygao;w,f/t"du-uawmh? awmufywJh(odkYr[kwf)nDnmjyefYjyL;wJhyHko@mef

&Sd½kyfyHkawG[myHkzrf;tm½HkcHrD;oD;tm;?tNyD;tydkifysufpD;oGm;apwwfNyD;?uifr&mudk½Icif; rSz,f&Sm;vdkuf

wJhwdkifatmifrD;cdk;aiGYwef;BuD;awGo@mef ghost yHk&dyfudk½Icif;twGif;awGYjrif&rSmjzpfygw,f/

enf;ynmw[kefxdk;wdk;wufaewJh 'DaeYacwfrSm EIwfcrf;qdk;aq;awmifhxnfhaowÅmt&G,f

rQyif r&SdwJhuifr&mawGtxday:vmygNyD/vQyfppf power pm;oHk;rIvnf; tvGefYtvGefenf;ygw,f/

½kyfyHk&Jh resolution ESifh ½kyfyHktajccdkifwnfNidrfrIvnf;tvGefwdk;wufjrifhrm;wmudkawGY&ygw,f/ tJ'D

vdktzufzufrSbufpHkt&nftaoG;awGwdk;wufjrifhrm;vmcJhaomfjim;vnf; video yHk&dyfjzpfay:vm

zdkY vkyfaqmif&wJh tajccHvkyfief;pOfawGuawmh atmufazmfjyygtwdkif;rajymif;vJao;ygbl;/

� Lens-t&m0wåKawGxHrS ½dkufjyefxGufvmwJh tvif;wef;awGudk yHkzrf;jym;ay:odkYpkpnf;

ay;wJhwm0efudkxrf;aqmifygw,f/

� Image sensor-tvif;yHk&dyfudk electronic signals tjzpfodkYajymif;vJay;wJhvkyfief;

tjym^c&rf;(blue/violet)...pwJhta&mifoHk;rsdK;udk tjrifhqHk;vufcHwmawGY&ygw,f/wenf;tm;

jzifh teD?tpdrf;?tjym...ta&mifoHk;rsdK;udk txda&mufqHk;cGJjcm;vufcHEdkifw,fvdkYjrifyg/

vlY&JhrsufvHk;[m a0;jcif;^eD;jcif;ESifhao;jcif;^BuD;jcif;qdkwJhobm0awGudk 0d0g'rjzpfapyJ

cGJjcm;odEdkifpGrf;&Sdygw,f/tJ'DvkdodzdkYtwGufrsufvHk;twGif;rSrSefbDvl;yHkpHudkajymif;vJjyKjyifay;wJh

enf;jzifhyHhydk;aqmif &Gufygw,f/wenf;tm;jzifh rsufvHk;rSefbDvl;&Jh qHkwmwdkay;jcif;? &Snfay;jcif;tm;?

rsufvHk;twGif;rS<uufom;rsm;jzifhvdktyfovdktvdktavQmufjyKvkyfay;jcif;udkqdkvkdygw,f/tJ'gudk

jywfom;rI(focusing)csdefw,fvdkYac:ygw,f/touf40ausmfvm&ifawmhtJ'D<uufom;awG

tm;enf;vmwJhtwGufrSefbDvl;udkvdkovdkjyKjyifEdkifpGrf;usqif;vmygw,f/trsm;tm;jzifh<uufom;

awGusHKUxm;&wJhrSefbDvl;qHkwmwkdjcif;udpöjzpfygw,f/tJ'DvdkjzpfvmNyDqdk&ifteD;rIHvmNyD;?pmzwfwJh

tcg 0g;wm;wm;jzpfaewJhjyóemMuHK&rSmyg/



(u) (u) (u) (u) (u) CCTV uifr&m\tajccHtpdwftydkif;rsm;uifr&m\tajccHtpdwftydkif;rsm;uifr&m\tajccHtpdwftydkif;rsm;uifr&m\tajccHtpdwftydkif;rsm;uifr&m\tajccHtpdwftydkif;rsm;

yHk(3-2) yHk(3-2) yHk(3-2) yHk(3-2) yHk(3-2) Camera wpfvHk;wGifyg0ifavh&Sdaom tydkif;cGJrsm;/wpfvHk;wGifyg0ifavh&Sdaom tydkif;cGJrsm;/wpfvHk;wGifyg0ifavh&Sdaom tydkif;cGJrsm;/wpfvHk;wGifyg0ifavh&Sdaom tydkif;cGJrsm;/wpfvHk;wGifyg0ifavh&Sdaom tydkif;cGJrsm;/

(c) "gwfyHk½d kufuifr&mtwGif;rSta&;BuD;aomtpdwftydkif;rsm;(c) "gwfyHk½d kufuifr&mtwGif;rSta&;BuD;aomtpdwftydkif;rsm;(c) "gwfyHk½d kufuifr&mtwGif;rSta&;BuD;aomtpdwftydkif;rsm;(c) "gwfyHk½d kufuifr&mtwGif;rSta&;BuD;aomtpdwftydkif;rsm;(c) "gwfyHk½d kufuifr&mtwGif;rSta&;BuD;aomtpdwftydkif;rsm;



udk xrf;aqmifwJhypönf;jzpfygw,f/

� Processing circuitry- electronic signals udk owfrSwfjyXmef;xm;wJhpHcsdefpHnTef;

awGeJYnDwJh video signaltjzpfodkYjyKjyifpD&ifwJhtcg orginize vkyfjcif;? optimizevkyfjcif;? transmit

vkyfjcif;...ponfwdkYudkaqmif&Gufay;wJhvQyfpD;ywfvrf;(odkYr[kwf)chipjzpfygw,f/yHk(3-2)½I/

CCTV camera rsm;udk tjzL^trJ yHk&dyfudkomxkwfvkkyfay;EdkifwJh monochrome(black

& white)trsdK;tpm;ESifha&mifpHkyHk&dyfudkxkwfvkyfay;EdkifpGrf;&SdwJh color trsdK;tpm;qdkNyD;? ESpfrsdK;ESpf

pm;xkwfvkyfygw,f/monochrome camera trsdK;tpm;&Jht&nftaoG;awG[m-resolution ydk

jrifhrm;jcif;? ywf0ef;usiftvif;tenf;i,frQjzifhMunfvifjywfom;wJh yHk&dyfxkwfvkyfay;Edkifjcif;?

aps;EIef;csdKomjcif;...wdkYeJYjynfhpHkygw,f/ color camera awGuawmh-ydkNyD;yDjyifwJh ½Icif;yHk&dyfudk

ay;EdkifwJhtwGuf monochrome camera xufomw,fvdkYqdkEdkifayr,fh?ywf0ef;usiftvif;

txdkuftavQmuf&SdzdkYawmhvdkygw,f/yHk&dyfudk tao;pdwfpdppfcGJjcm;Edkifjcif; (identification) ESifh

ta&mif½kyfyHkaMumifh taxmuftxm;cdkifvHkpGmay;Edkifjcif;(prosecution)...wdkY[m color camera

&Jh xl;jcm;jrifhrm;wJhpGrf;aqmif&nfawGvdkYqdk&rSmjzpfygw,f/

av[me,frD;oD;tajcjyK yHk&dyfzrf;tm½HkcHypönf;rsdK;awGudk av[me,frD;oD;yHk&dyftm½HkcHawG

(vacuum tube sensors)vdkYac:wmyg/av[me,frD;oD;trsdK;tpm; imagr sensor trsdK;rsdK;&SdwJh

teuftoHk;rsm;cJhwJhtrsdK;tpm;tcsdKUudk tJ'DacwfrrSDvdkufwJholawGtwGuf A[kokwtjzpf tenf;

i,fazmfjyay;vdkufygw,f/

� Image Orthicon- yHk(3-3)rSm image orthicon rD;oD;udkazmfjyay;xm;ygw,f/

uifr&m&Jha&SUta0;wae&mrSa&mufvmwJhtvif;wef;awG[m rD;oD;&Jh image section xJrSm&SdwJh

photocathode ay:rSmjywfom;atmifjyKvkyfygw,f(focused jyKvkyfygw,f)/tJ'Daemuf target

plate ay:rSmvQyfppfqdkif&myHk&dyfozG,fajymif;vJapwJhtwGuf photoelectric image udk&&Sdap

ygw,f/ target plate &JhwzufrSm photocathode rSypfvTwfvkdufwJhtDvufx&GefawGudkvufcH

apNyD;?tjcm;wzufudkawmh scanning section rStDvufx&Gefwef;jzifh scanned vkyfay;aeygw,f/

'Dtcg&v'ftjzpf image wpfckvHk;pmtwGuf scanning beam current udk&&Sdvmapygw,f/

tjzLESifhtrnf;ajymif;jyefyHk&dyfo@mefjzpfaewJh televised screen ay:rS image udkt&dyf

xif½kyfyHk(sticking picture)vdkYac:ygw,f/rD;oD;udkvHkavmufwJhtylay;jcif;rsdK;rvkyfyJ? awmufypl;



(u)(u)(u)(u)(u) Orthicon camera tube(photo)

(c)(c)(c)(c)(c) Construction and Operating voltages  of orthicaon tube

yHk(3-3)yHk(3-3)yHk(3-3)yHk(3-3)yHk(3-3) Orthicon tube

&SwJh½kyfNidrf image udk½dkufr,fqdk&iftJ'D image [m screen ay:rSmtcsdefawmfawmfMumpGJxifusef&pf

aeaprSmjzpfygw,f/ 'gayr,fh tJ'DpGJxifusef&pfaewJh sticking picture [m tjzLa&mifoefYum;csyf

(odkYr[kwf)tjzLa&mifoefYeH&Hwpfckckay:odkYuifr&mcsdefNyD; focusing vkyfay;&ifaysmufoGm;wwf

ygw,f/

� Vidicon- yHk(3-4)rSm vidicon rD;oD;udkazmfjyxm;ygw,f/tJ'DrD;oD;uawmhwnfaqmuf

yHk&Sif;NyD;?tvGefao;i,fwJhrD;oD;vkdYqdk&ygr,f/ vidicon rD;oD;rSm photoconductive target plate



(c) (c) (c) (c) (c) Construction and Operating voltages of vidicon tube

(u) (u) (u) (u) (u) Vidicon camera tube (photo)

yHk(3-4) yHk(3-4) yHk(3-4) yHk(3-4) yHk(3-4) Vidicon tube



wpfckeJY electron gun wpfckyJyg-ygw,f/ target ay:rSm focused vkkyfxm;wJh tvif;yHk&dyf(optical

image)udk electron gun rSxkwfay;vdkufwJh electron beam eJY scanning jyKvkyfapwJhtcgvQyfppf

yHk&dyf(charge image)udk&&Sdvmapygw,f/vidicon rD;oD;[mtcsif;(diameter)tm;jzifh 0.58" rS

1.6" t&G,f?t&Snf (length)tm;jzifh(5" rS 8" )rQom&Sdygw,f/ 3/4" dia &SdwJh vidicon rD;oD;udk

CCTV pepfrSmtoHk;rsm;ygw,f/½Icif;rSm-ysrf;rQtvif;jyif;tm; 150 footcandles ESifh target

plate ay:rSm 1 footcandles rS 10 footcandles avmuf&Sd½HkeJY vidicon rD;oD;[m yHkaumif;wpfyHk

jzpfatmif½dkufvdkY&ygw,f/

yHkrSeftm;jzifh qDvDeD,rf(selenium)(odkYr[kwf)tifwDrdkeD(antimony)j'yfaygif;aq;wrsdK;

okwfvdrf;xm;wJhtvif;vQyful;yHkzrf;jym; (photoconductive target)udktoHk;jyKayr,fh? special

type vidicon trsdK;tpm;awGtjzpf? cJatmufqdk'f(lead oxide)vidicon eJYqDvDuGef'dkiftkwf (sili-

con diode)vidicon qdkNyD;?xkwfvkyfygw,f/

� Plumbicon- yHk(3-5) rSm plumbicaon rD;oD;udkazmfjyxm;ygw,f/tJ'D rD;oD;[mvnf;

vidicon vdkrsdK; ti,fpm;rD;oD;wpfrsdK;ygyJ/electron gun wnfaqmufyHk[m vidicon rD;oD;eJYawmf

awmfav;qifwlygw,f/photoconductive plate udk lead monoxide (PbO) vdkYac:wJhj'yfaygif;

eJYwnfaqmufxm;wmrdkY target topfwpfrsdK;vdkYqdkEdkifygw,f/rD;oD;&JhtwGif;zuf rsufESmjyifay:

rSmokwfvdrf;xm;wJhtJ'D PbO aq;om;j'yfaygif;[m PIN vdkYac:wJh semiconductor diode ozG,f

xda&mufpGmxrf;aqmifrSmjzpfygw,f/PIN qdkwmuawmh P-type? Intransic-type? N-type ...

vdkYac:wJh tvTmoHk;vTm(3 layers)ygwJh semiconductor device wpfrsdK;vdkYqdkwmjzpfygw,f/

target plate jyKvkyfwJh manufacturing process udkenf;enf;avmufazmfjyay;ygOD;r,f/

rD;oD;&Jh twGif;zufrsufESmjyifay:rSm tin oxide(SnO2) ac: yg;vTmwJhtvif;aygufvQyful;vTmwrsdK;

jzpfwJh "gwk"gwfaq;wrsdK;jzifhwdkuf½dkufokwfvdrf;xm;ygw,f/tJ'DvQyful;vTmukd signal plate vdkY

ac:ygw,f/tJ'Daemuf oefYpifwJh lead monoxide(PbO)aq;om;udktJ'D tin oxide(SnO2)tvTm

yg;ay:rSmyJ? xyfwifokwfvdrf;xm;jyefygw,f/aemufqHk;rSm-oefYpifwJh PbOtvTmwpfckudk scan-

ning rsufESmjyifozG,fjyKvkyfNyD; target twGuf vdktyfwJh semiconductor ozG,fjyKvkyfaqmif

&Gufxm;ygw,f/tJ'DtvTmawGteuf SnO2 tvTmjzpfwJh signal plate [m N-type semicon-

ductor ozG,fjzpfaeNyD;? tv,frSm&SdwJh oefYpif PbO tvTm[m Intransic(I) -type semicon-

ductor tvTmwpfrsdK;vdkjzpfaeygw,f/ target &Jh scanned side zufrSmokwfvdrf;xm;wJh doped

PbO tvTmuawmh P-type semiconductor tvTmvdkjzpfaeygw,f/tJ'Dxyfxm;wJh tvTmawG&Jh

tpDtpOfaMumifh target [m PIN semiconductor &Jh*kPfowådrsdK;udkydkifqdkifaew,fvdkYajymvdkY&

ygw,f/ target &Jhtom;wifxk[m15x10-6 m avmufyJ? xlygw,f/PbO tvTm[m tpufwpf

ckcsif;pD&Jht&G,ftpm;1x10-6m rQavmufom&SdwJhtyGifhav;rsm;o@meftvTmrsdK;jzpfaewmudkawGY

&ygw,f/

yHk(3-6)rSmuGJjym;wJhta&miftrsdK;rsdK;rSm&Sdr,fhtvif;awmufyrItrsdK;rsdK;twGufodvG,frI



yHk(3-5) yHk(3-5) yHk(3-5) yHk(3-5) yHk(3-5) Plumbicon camera tube

(u)(u)(u)(u)(u) Plumbicon camera tube(photo)

(c) (c) (c) (c) (c) Operating of plumbicon tube



yHk(3-6)yHk(3-6)yHk(3-6)yHk(3-6)yHk(3-6) Comparison of Sensitivity to Light of different wavelengths for
           orthicon,vidicon and plumbicon camera tubes

nm = nano meter = 10-9 m
A°m = Angstron = 10-10 m

Z,m;(3-1)Z,m;(3-1)Z,m;(3-1)Z,m;(3-1)Z,m;(3-1) Wavelengths of various colors

Color (λ)Wavelength (nm) (λ)Wavelength (A°m)

Infra red

Red

.

Yellow

Green

Blue

Violet

700nm

590nm

880 ~ 950 nm

550nm

4700A°m

380nm

8800 ~ 9500 A°m

7000A°m

5900A°m

5500A°m

470nm

3800A°m



*kPfowåd(sensitivity)awGudk*&yfjzifhEIdif;,SOfazmfjyay;xm;ygw,f/*&yf&Jh base line rSmta&mif

taoG;(hue)(or)(tint)vdkYac:ta&mif&Jhobm0udktqHk;tjzwfay;wJhta&mif&JhvIdif;tvsm;

(wavelength-λ)udkay;xm;ygw,f/tJ'DtwGufwdkif;wmrI,lepfudk]trf;pxa&mif;}(angstrom-

°A)jzifhazmfjyxm;ygw,f/trf;pxa&mif;,lepf(°A)&Jhtwdkif;tq[m( x10-10m )rQom&Sdygw,f/

ta&miftrsdK;rsdK;&SdwJhteuftcsdKU &JhvIdif;tvsm;(wavelength-λ)awGudkZ,m;(3-1)rSmazmfjyay;

vdkufygw,f/tJ'DZ,m;rSmvIdif;tvsm;&Jh,lepfawGudk]trf;pxa&mif;}rDwm(°Am),lepfjzifhvnf;

aumif;?emEdkrDwm(nm),lepfjzifhvnf;aumif;2rsdK;azmfjyay;xm;ygw,f/*&yfrSmMunfh&if vl&Jhrsuf

vHk;[mtpdrf;a&mifjzpfwJh(λ=5500°A)udktm½HkcHEdkifrItaumif;qHk;qdkwmawGY&rSmjzpfygw,f/

λ=7000°Axuf&SnfwJhteDatmufa&mifjcnfvIdif;rsm;(Infra-red rays)eJYλ = 3800°Axufwdk

wJhc&rf;vGefa&mifjcnfvIdif;(UltraViolet-UV rays)rsm;udkvlYrsufvHk;rStm½HkrcHEdkifawmh(rjrifEdkif

awmh)wmawGY&rSmyg/tJ'D*&yfrSmMunfh&if- plumbicon rD;oD;[mvl&JhrsufpdvdkyJ?tpdrf;a&miftem;

rSmtm½HkcHEdkifrItjrifhqHk;qdkwmawGY&ygvdrfhr,f/'gayr,fhtJ'D*&yf[mteDa&mifvIdif;tvsm;atmuf

ra&mufcifrSmyJ?tm;eJoGm;ygw,f/

av[me,frD;oD;rsdK;r[kwfyJ tpdkiftcJypönf;awGeJYtajccHwnfaqmufxm;wJh yHkzrf;tm½HkcH

ypönf;awGudk solid state sensors awGvdkYac:ygw,f/tckacwfrSmawmhav[me,frD;oD; sen-

sors awGxuf solid state sensors awGudktoHk;rsm;vmMuygNyD/av[me,frD;oD;uifr&mawGudk

rawGY&awmhygbl;/solid state sensors awG[mIntegrated Circuit(I.C)awGeJYtoHk;jyKwnfaqmuf

xm;wmaMumifht&G,ftpm;tvGefao;i,fwJhtjyifvQyfppfpGrf;tifpm;oHk;rIvnf;tvGefYtvGefenf;

ygw,f/'DbufacwfrSmtoHk;rsm;wJh solid state sensors 2 rsdK;jzpfwJh CCD sensor eJY CMOS

sensor wdkY&JhtaMumif;udkatmufrSmazmfjyay;vdkufygw,f/

solid state sensor operation udkyHk(3-7)rSmazmfjyxm;ygw,f/tJ'DrSmtjzL^rD;cdk;^teuf

(puf0dkif;oHk;0dkif;)yHk&dyfudk½dkuf,lonfhtcg&&Sdr,fh analog o@mef signal ESifhtjzL a&mifaemufcH

jzifhteufa&mifyHk&dyf(TyHkpH)udk½dkkuf,lonfhtcg&&Sdrnfh digital o@mef signalwdkYudkazmfjyxm; yg

w,f/

� CCD sensor----- Charged Coupling Device(CCD)vdkYac:wJh solid state image sen-

sors udk 1969ckESpfrSm Bell w,fvDzkef;ukrÜPD&Jh"gwfcGJcef;rSmwm0efxrf;aqmifaeMuwJh Dr.Willard

Boyle ESifh Dr.Geroge SmithqdkwJh ygarmu©ynm&SifBuD;ESpfOD;wDxGifcJhMuwmyg/'DaeYacwfrSmawmh

CCD sensors awG[m scanner rsm;rStp telescopes xdbufpHkoHk;ypönf;wpfckjzpfvmcJhygNyD/

CCD qdkwJhemrnf[m target plate ay:rS image wpfckudk captured vkyfNyD;aemuf&&SdvmwJh



yHk(3-7)yHk(3-7)yHk(3-7)yHk(3-7)yHk(3-7)  Solid state image sensor operation

(u) (u) (u) (u) (u) Analog o@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifh Vidoe signal

(c) (c) (c) (c) (c) Digital o@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifho@mefyHk&dyf ESifh Vidoe signal



charge udkvufqifhurf;oabmrsdK;aygif;ul;(coupled)zwf,lyHkay:tpGJjyKrSnfhac:xm;wmjzpfyg

w,f/wenf;tm;jzifhypönf;&JhtvkyfvkyfyHktay:tpGJjyKNyD;ay;xm;wJhtrnfyg/

CCD [mtvGefw&mao;i,fvSNyD;?tvif;odvG,frIaumif;wJh receptors av;awGaxmif

aygif;&mESifhcsDxnfhoGif;xm;wJhaygif;pyfywfvrf;(integrated circuit)wpfrsdK;jzpfygw,f/tJ'D re-

ceptor grid av;awG[molYay:usa&mufvmwJhtvif;yHk&dyf(photon image)udktDvufx&Gef

pixels av;awGtjzpfcGJjcrf;pdwfjzmajymif;vJay;vdkufygw,f/wenf;tm;jzifh tJ'DCCDay:rS

(u)(u)(u)(u)(u) CCD device photo

(c) (c) (c) (c) (c) Image processing block diagram for CCD

yHk(3-8) yHk(3-8) yHk(3-8) yHk(3-8) yHk(3-8) CCD solid state image sensor device and block diagram



recpectors av;awGtay:tvif;wef;usa&mufwJhtcg excited jzpfNyD;?tDvufx&GefrIHav;awG

udkxkwfvTwfapygw,f/tJ'DjzpfpOf[mtvif;pGrf;tifrSvQyfppfpGrf;tiftjzpfajymif;ay;wJh solar cell

ESifhoabmw&m;oGm;wlygw,f/receptor av;awGrSxkwfvTwfay;vdkufr,fh tDvufx&GefrIHta&

twGuftenf;^trsm;yrmP[m CCD rsufESmjyifay:usa&muf½dkufcwfvmr,fh tvif;jyif;tm;

tenf;^trsm;yrmPay:rlwnfaeygw,f/tvif;jyif;tm;cyfrsm;rsm; excited vkyfcH&wJh recep-

tor [mtvif;jyif;tm;eJeJ excited vkyfcH&wJh receptor xuftDvufx&GefrIHydkrdkxkwfvkyfay;wm

aMumifhtjzLa&mifyHk&dyfawGudkrD;cdk;a&mif(odkY)trnf;a&mifyHk&dyfawGxufAdkYtm;(odkYr[kwf)vQyfppfvIdif;

jywfyrmPydkNyD;xkwfvkyfay;rSmjzpfygw,f/tJ'D CCD rSxkwfvkyfay;vkdufwJhvQyfppfvIdif;jywfav;

awG(electrical impulses av;awG)udk-pHowfrSwfxm;wJhvQyfppfvIdif;yHkpHwpf&yfodkYa&mufatmif

camera xJrSmxnfhoGif;wnfaqmufxm;wJhtDvufx&Gef;epfywfvrf;awGrS tqifhqifhaqmif&GufNyD;

camera&Jh output udkxGufvmapygw,f/armfeDwmtygt0iftjcm; output ypönf;awG[molYwdkY

qD0ifvmwJh informations awGudk camera twGufpHowfrSwfxm;wJhtvm;o@mefwlpnf;rsOf;

tay:tajcjyKNyD; reprocess(odkYr[kwf)decoded jyefvkyfay;wJhtwGufrlv½kyfyHk&Jhudk,fyGm;yHk&dyfwl

udk jyefvnfazmfxkwfay;Edkifjcif;jzpfygw,f/

CCD udk photosite vdkYac:wJh photosensitive diode array av;rsm;ozG,ftxl;xkwf

vkyfrIenf;pOfeJYjyKvkyfxm;wJhtwGuf build up charge(electron) av;awGudk array &JhwpfzufrS

tjcm;wpfzufqDodkYyHk&dyft&nftaoG;ajymif;vJoGm;apjcif;r&SdapyJ?jzwfoef;a&GUvsm;oGm;apEdkifyg

w,f/array &Jhyxrwef;udkoutput register xJzwfxnfhNyD;wJhcgtJ'Dchargeudkamplifier tydkif;ESifh

analog to digital converter (ADC)tydkif;xJqufNyD;xnfhay;ygw,f/array &Jhyxrwef;udkzwf

vkdYNyD;oGm;wJhtcg tJ'D charge awGudk read out register rS amplifier ESifh ADC tydkif;wdkYxHodkY

pGefYxkwfvdkufNyD;? array &Jh aemufxyftwef;rS charge awGudk register xJa&mufatmifxyfrH

zwfjyefygw,f/array &Jhtwef;wpfckpDrS charge awG[mtckvdkenf;eJYqifhurf;qifhurf;aygif;ul;rI

(coupled) o@mefjzpf&if; atmufzuf&SduyfvQuftwef;rsm;qDodkYwqifhNyD;wpfqifha&GUvQm;ap&if;?

yHkuGufwpfuGufudkzwf,lNyD;qHk;apygw,f/ tJ'Dvdkenf;eJYaemufqHk;rSmcif;usif;jyoEdkifNyD; manipu-

lated vkyfEdkifwJh digital data file wpfcktjzpf&&Sdvmygawmhw,f/yHk(3-8)rSmCCD sensor wpfck

eJYtwlolY&JhtDvufx&Gef;epfqdkif&mtvkyfvkyfaqmifyHkudk block diagram ESifhwuGazmfjyxm;yg

w,f/

xkwfvkyfrIoufwrf;ESpfaygif;40ausmfcJhNyD;jzpfwJh CCD sensors awG[mpGrf;aqmif&nfjrifh

rm;jcif;?taESmuft,Sufuif;NyD;Munfvifjywfom;wJhyHk&dyfudkay;Edkifjcif;?wnfNidrf&ifhusufvmjcif;

wdkYaMumifhyHkzrf;rIqdkif&mudpöwdkif;rSm yJcl;qm;vdkYawmifac:vdkY&aeygNyD/tcktcgrSmqdk&if 1969ckESpf

rSmpNyD;awGYcJhwJhenf;ynmta[mif;tay:rSmyJ?tajcjyKNyD;xkwfvkyfrIenf;pOftopfawGeJYtqifh

qifhBudK;yrf;vmcJhMuwJhtwGuf CCD sensors awG&Jht&nftaoG;[mwpwpydkrdkzGHNzdK;wdk;wufvm

cJhygNyD/digital video signal &Jhtm;omcsuf[m analog video signal xuftrsm;BuD;ydkygw,f/



(u)(u)(u)(u)(u) CMOS device photo

(c)(c)(c)(c)(c) CMOS wafer photo

(*) (*) (*) (*) (*) Image processing block diagram for CCD

yHk(3-9)yHk(3-9)yHk(3-9)yHk(3-9)yHk(3-9) CMOS solid state image sensor device and block diagram



t"dutm;omcsufuawmh ol[m imaging software eJY manipulated vkyfEdkifwJhtcsufjzpf

ygw,f/

,cktcsdefwGif CCTV vHkjcHKa&;pepfusifhoHk;wJhae&mtm;vHk;eD;yg;rSm CCD camera awGudk

ae&mtESHYawGYae&NyDjzpfygw,f/'gayr,fh,cif tube camera awGwyfqiftoHk;jyKxm;cJhwJhae&m

tcsdKUwdkYrSmawmhtaMumif;trsdK;rsdK;aMumifh CCD camera awGeJY upgrade rvkyfMuao;yJ? pepf

a[mif;twdkif;omqufvuftoHk;jyKqJawGYae&ygao;w,f/ CCD camera [m tube camera

xufxkwfvkyfrIukefusp&dwfydkNyD;oufomwmaMumifh manufacturer awG[m,ciftrsdK;tpm;

a[mif; tube camera awGudkqufvufxkwfvkyfjcif;r&Sdawmhygbl;/&yfqdkif;vdkufMuygNyD/

CCD cameras awG[mav[mrD;oD;awGxufomwJh tcsufawGtrsm;tjym;&Sdygw,f/

tJ'DtcsufawGteuftcsdKUudkavhvmvdkY&atmifazmfjyay;vdkufygw,f/

á shock ESifh vibration 'PfcHEdkifjcif;?

á solid state device jzpfwJhtwGuf vQyfppfpGrf;tifpm;oHk;rIenf;yg;jcif;?

á yHk&dyfysuf,Gif;rIr&Sdjcif;(no distortion of image) ?

á yHk&dyfavmifuRrf;rIjzpfjcif;'PfcHEdkif&nfjrifhrm;jcif;(highly resistant to image

    "burn-in") ?

á  sensor tm;xdef;odrf;apmifha&Smuf&efrvdkdyJ? pdwfcspGmtoHk;jyKEdkifjcif; (greater sensor

    reliability)?

á tube camera xuftoHk;jyKoufwrf;ydk&Snfjcif;(longer overall life cycle) ?

á tvif;^tarSmiftaetxm;ajymif;vJrItvGefrsm;apumrl?yHkrSeftvkyfvkyfEdkifjcif;?

� CMOS sensor- Complementary Metal Oxide Semiconductor sensors vdkYac:wJh

solid state imaging medias udk? emqm&Jh Jet Propulasion Laboratory (JPL) rSodyÜHynm&Sif

wpfOD;jzpfwJh Dr.Eric Fossum u 1992ckESpfrSmpmwrf;&SnfwpfapmifeJYpNyD;rdwfqufwifjycJhygw,f/

1993ckESpf rS 1995ckESpftxdwavsmufvHk;emqm&Jh tJ'D JPL rSaqmif&GufcJhwJhenf;ynm de-

velopment trsm;pk[m CMOS sensors awGay:rSmyJ? zdzdpD;pD; implemented vkyf&if;ukefvGefcJh

ygw,f/ 1995 ckESpfrSm Fossum ESifh JPL tzGJY0ifwcsdKU[m olwdkYawGY&Sd developed vkyfcJhMuwJhenf;

ynmawGudk commercialize vkyfzdkY&nf&G,fNyD; Photobit vdkYtrnfay;xm;wJh corporation udkyl;

aygif;wnfaxmifcJhMuygw,f/2001ckESpfrSm tJ'D Photobit Corporation udk Micron Tech-

nology ukrÜPDuvTJajymif;&,lcJhNyD;? olY&Jhus,fjyefYwJh CMOS wafer manufacturing knowl-

edge udkwdk;csJUzdkY aemufxyf development vkyfcJhjyefygw,f/

CMOS sensor qdkwJhtrnfuawmh sensor udk manufacturing vkyfwJhenf;pOfudkMunfh

NyD;ay;xm;wmyg/CMOS sensors awGudk CMOS waferawGrSjzwfawmufvSD;,lNyD;aqmif&Guf

ygw,f/tJ'DtwGufaMumifh CCD sensor xuf xkwfvkyfrIukefusp&dwfrsm;pGmoufomapygw,f/



'ghtjyif power pm;oHk;rIoufomjcif;?tvif;tm½HkcHwJh photosite array zufwavsmufvHk;rSm

tjcm;aomuifr&m circuits rsm;udkygxyfNyD;xnfhoGif;wnfaqmufxm;Edkifjcif;...pwJhtusdK;

w&m;awG&&Sdapygw,f/ CCD rSmuawmhtvif;tm½HkcHeJYuifr&m circuit udkoyfoyfpDwnf

aqmufxm;wmyg/CMOS sensor twGif;rS tvif;tm½HkcHwJh photosite wpfckpDrSm oleJYyl;wGJvkyf

aqmifzdkYx&efppöwm3vHk;(odkYr[kwf)tJ'DxufydkNyD;ygwwfygw,f/tJ'Dx&efppöwmawG[m image

processing twGuf photosite tm;rSefuefpGmtvkyfvkyfaqmifzdkYtaxmuftuljyKygw,f/tJ'D

&JhtusdK;qufuawmh photosite (odkYr[kwf) pixel wpfckpDudk trSDtcdkuif;rJhpGmoD;jcm;pD accessed

vkyfvdkY&apygw,f/'gawGuawmh CMOS sensor &Jhaumif;usdK;awGvdkYqdk&rSmyg/tJ'Dx&efppöwm

awG[m array ay:rSmae&mawmfawmfav;,lxm;wJhtwGuf uifr&mxJ0ifvmwJhtvif;tcsdKU[m

photosite r[kwfwJhtJ'Dx&efppöwmawGay:usa&muf½dkufcwfygw,f/'Dtcg picture noise av;

awGudkjzpfapygw,f/CMOS sensor [m gain tvGefenf;wmaMumifh noise jzpfapwwfwJhobm0

&Sdw,fqdkwmawmhowdjyK&ygr,f/yHk(3-9)rSmCMOS sensor twGif;wnfaqmufxm;wJh tDvuf

x&Gef;epftydkif;awGudk block diagram jzifhazmfjyay;xm;ygw,f/

Camera trsdK;tpm;aumif;^raumif;a&G;cs,fowfrSwfwJhtcg (identifying vkyfonfh

tcg) image sensor size jzifht"dua&G;cs,favh&SdMuygw,f/,cktcsdeftxdpHxm;owfrSwf

xkwfvkyfvQuf&SdwJht&G,ftpm;trsdK;trsdK;udkyHk(3-10-u)rSmazmfjyay;xm;ygw,f/avhvmMunfhygOD;/

tube trsdK;tpm; image sensor yJjzpfjzpf? CCD trsdK;tpm; image sensor yJjzpfjzpf-¤if;wdkY&Jh

t&G,ftpm;udkazmfjywJhtcg sensor &Jhaxmifhjzwft&G,ftpm;jzifhomowfrSwfavh&SdwmawGY&yg

w,f/uifr&mwpfvHk;&Jh tvif;odvG,frIowåd(0g)sensor ay:rS image udk Munfvifjywfom;pGm

process vkyfzdkYvdktyfwJhjyifytvif;jyif;tm;yrmPESifhtao;pdwftoGiftjyifav;rsm;azmfxkwf

EdkifrI(ac:)resolution wdkY&JhpGrf;&nf[mrSefbDvl;&Jht&G,ftpm;(odkYr[kwf) image sensor size tay:

rSmrlwnfaeygw,f/

'DaeYtcsdefrSm silicon chip udkaps;aygaygESifhtajrmuftrsm;xkwfvkyfEdkifwJh enf;ynm

zGHNzdK;vmwJhtwGufyHk(3-10-cESifh*)rSmazmfjyxm;wJhtvGefao;i,fvSwJhrD;jcpfqHacgif;t&G,f?

abm(vf)yifrSifacsmif;xdyfjzm;t&G,frQom&SdwJha&m*g&SmazGa&;rdkufc½dkuifr&mrsm;txd sensitivity

tvGefjrifhwJh CCD image sensor rsm;jzifhtzdk;EIef;csdKompGmxkwfvkyfvmEdkifNyDjzpfygw,f/tJ'D

rdkufc½dkuifr&mudk av[me,frD;oD;eJYb,fvdkjzpfEdkifrSmvJ/pOf;pm;Munfhyg/'Davmufqdk solid state

&JhpGrf;aqmif&nfudkjrifavmufa&maygh/



(*) (*) (*) (*) (*) Micro CCD camera for endoscopy

yHk(3-10) yHk(3-10) yHk(3-10) yHk(3-10) yHk(3-10) Standard CCD format sizes and micro cameras

(u)(u)(u)(u)(u) Standard CCD and CMOS image sizes

(c)(c)(c)(c)(c) Micro video camera



 CCTV pepfwpfckrSmtoHk;jyKr,fh camera trsdK;tpm;a&G;cs,fwJhtcgrdrdwnfaqmuf

vdkwJh&nfrSef;csufudktwwfEdkifqHk;jynfhpHkatmifjznfhpGrf;ay;EdkifwJhypönf;trsdK;tpm;rsdK;jzpfzdkYtvGef

ta&;BuD;ygw,f/wenf;qdk&&if-puf½Hkaygif;pHkuxkwfvkyfxm;wJhrsm;ajrmifvSpGmaom camera

trsdK;tpm;awGtxJurS rdrdtwGuft&nftaoG;taumif;qHk;eJYpGrf;aqmif&nftjrifhrm;qHk;jzpfr,fh

uifr&m (over-qualified cameras)rsdK;udka&G;cs,fEdkif&ygr,f/jrnfumrwfw-uifr&mrsdK;vnf;

rjzpf&ygbl;/ukefusp&dwftqrwefvGefuJNyD;?vdktyfcsufxufausmfvGefaewJhuifr&mrsdK;vnf;rjzpf

&ygbl;/rdrdwyfqifr,fhvkyfief;eJYteD;qHk;tH0ifEdkifr,fhobm0&SdwJhuifr&mtrsdK;tpm;udkyJ?a&G;

cs,fjcif;[mukefusp&dwfoufomapwJhtjyifvuf&Sdwnfaqmufxm;wJhpepfudkaemufydkif;wdk;csJU

rGrf;rHvdkwJhtcgrSmvnf;taxmuftuljyKaprSmjzpfygw,f/'gaMumifhtoHk;jyKr,fhuifr&ma&G;cs,f

wJhtcg-uifr&mudk]]b,fvdktajctaeawGatmufrSmoHk;rSmvJ(qdkvdkwmu-uifr&mwyfqifr,fh

ywf0ef;usif-tyl̂ tat;?tvif;^tarSmif...pojzifhaygh)}}?]]b,fvdkae&mrsdK;rSmwyfrSmvJ(Oyrm-

taqmuftOD;xJrSmvm;^tjyifrSmvm;)}} ? ]]b,fvdktoHk;jyKcsifwmvJ(Oyrm-vkyfief;oabm

t&tao;pdwfjywfom;pGmcGJjcm;zdkYvdkovm;^rvdkbl;vm;... pojzifh)}}...qdkwJhtcsufawGudk

t"dupOf;pm;qHk;jzwfxm;zdkYta&;BuD;vSygw,f/txl;wifjyvdkwmuawmhuifr&mtrsdK;tpm;a&G;

cs,fwJhtcgypönf;&JhtoGiftjyifobm0(features)eJYpGrf;aqmifEdkif&nf(capabilities)wdkY[mvkyfief;

tyfESHol(customer)trSefwu,fvdkcsifwJhtcsufawGeJYtwwfEdkifqHk;udkufnDrI&SdzdkYa&G;cs,fay;&r,f

qdkwmowdxm;MuzdkYyg/yHk(3-11)rSmuifr&meJYqdkifwJhoptionsawGudkazmfjyay;xm;ygw,f/pmzwf

olwdkYtwGuftoHk;0ifrSmyg/

yHk(3-11) uifr&mwpfvHk;a&G;cs,f&mwGifpOf;pm;&rnfhtcsufrsm;yHk(3-11) uifr&mwpfvHk;a&G;cs,f&mwGifpOf;pm;&rnfhtcsufrsm;yHk(3-11) uifr&mwpfvHk;a&G;cs,f&mwGifpOf;pm;&rnfhtcsufrsm;yHk(3-11) uifr&mwpfvHk;a&G;cs,f&mwGifpOf;pm;&rnfhtcsufrsm;yHk(3-11) uifr&mwpfvHk;a&G;cs,f&mwGifpOf;pm;&rnfhtcsufrsm;



 tvif;a&miftenf;i,fom&SdwJh tarSmifxJut&m0wåKawGudkjrifEdkifrIpGrf;&nf[m vlwpf

OD;ESifhwpfOD;rwlEdkifMuygbl;/tvif;a&miftenf;^trsm;uGmjcm;rItvdkuft&m0wåKawGtay:jrif

EdkifpGrf;t&nftaoG;udk odvG,frIowåd(sensitivity)vdkYac:ygw,f/tJ'DvdkygyJ? uifr&mwpfvHk;[m

ywf0ef;usiftvif;jyif;tm;tenf;^trsm;yrmPuGmjcm;rItay:rlwnfNyD;? ½Icif;yHk(odkYr[kwf)

½kyfyHkudkb,favmufMunfvifjywfom;xif&Sm;pGm½dkuf,lazmfxkwfay;EdkifpGrf;&SdovJqdkwJhtcsuf[m

vnf;toHk;jyKwJhuifr&m&Jh sensitivity ay:rSmrlwnfaeygw,f/vlawGvdkygyJ? uifr&mawGrSmvnf;

wpfvHk;ESifhwpfvHk; sensitivity rwlMuygbl;/ sensitivity jrifhwJh camera [mywf0ef;usiftvif;

tvGefenf;yg;aewJhwdkifatmif ½kyfyHkudk jywfom;xif&Sm;pGm ½dkuf,lazmfxkwfay;EdkifpGrf;&Sdygw,f/

sensitivity ESifhywfoufNyD; odxm;oifhwJhtoHk;tEIef;oabmw&m;2&yf&Sdygw,f/tJ'gawG

uawmh-"Usable video"ESifh"Full video"qdkwJhtoHk;tEIef;wdkYjzpfygw,f/ usable video yHkvdkY

ac:wJhtoHk;tEIef;udkb,fae&mrSmoHk;ovJqdk&if-½kyfyHk&Jhvif;wJhae&mrSm&SdwJh tao;pdwftoGif

tjyifav;awG(detailav;awG)udkawmhxifxif&Sm;&Sm;jrif&NyD;?arSmifwJhae&mawGu tao;pdwf

toGiftjyifav;awG(detailav;awG)udkxif&Sm;pGmrjrif&wJhtcgrsdK;rSm-tJ'DyHkrsdK;udk usable video

image vdkYoHk;Muygw,f/yHk(3-12)½Iyg/tJ'DyHkudk sensitivity jrifhwJhtjcm;uifr&mwvHk;eJY½dkufwJhtcg

rSmjzpfap?½Icif;xJudkvHkavmufwJhrD;tvif;a&mifay;oGif;NyD;½dkufwJhtcgrSmjzpfap?yxrwHk;uarSmif

aewJh ae&mawGrSxif&Sm;pGmrjrif&cJhwJh details av;awG[mxifxif&Sm;&Sm;jrifvm&NyD;? image

twGif;rSm&SdwJh objects av;awGtm;vHk;udkcGJjcm;ay;EdkifNyDjzpfygw,f/tJ'Dvdk½kyfyHkrsdK;udkawmh Full

video image vdkYac:ygw,f/customer trsm;pk[molwdkY&JhpepfawGudk full video standard jzifh

omvdkcsifwwfMuw,fqdkwmodxm;MuzdkYvdkygw,f/Institute of Radio Engineers(IRE)&JhpHñTef;

owfrSwfcsufrsm;t&- "7.14Vp-p+100IRE"yrmP&SdwJh video signal udk full video vdkYac:zdkY

owfrSwfxm;ygw,f/(rSwfcsuf = >1 IRE wGif 0.714mVp-p yrmP&Sdygw,f/)

usable video yHk&Jht&nftaoG;[mtvGefnHhzsif;vdrfhr,fqdkwmpmzwfolwdkYrSef;qMunfh

Edkifygvdrfhr,f/b,fvdkyJnHhzsif;wJhyHkjzpfygap?tJ'D½Icif;xJrStvif;jyif;tm;udkawmhodyÜHenf;ususwdkif;

vdkY&ygw,f/udkif;-'gqkd&ifuifr&mwpfvHk;&JUsensitivity udkt"dyÜg,fowfrSwfvdkY&ygNyD/ usable

videojzifh image udk ½dkuf,lazmfxkwfap&ef (t&nftaoG;tnHhqHk;½kyfyHkjzifhazmfxkwfEdkifap&ef)

uifr&mtwGufvdktyfwJhtvif;jyif;tm;yrmPudk camera &Jh sensitivity [kowfrSwfxm;ygw,f/

tJ'Dxuf sensitivity wefzdk;edrfY&ifawmhnHhygw,fqdkwJh usable video yHkrsdK;awmifrSay:Edkifawmh

rSmr[kwfygbl;/ sensitivity eJYygwfoufvdkY'Davmufqdk-&Sif;avmufNyDvdkYxifygw,f/'gaMumifh

uifr&mwpfvHk;toHk;jyKawmhr,fqdk&if rdrd½dkuful;vdkwJh½kyfyHkywf0ef;usif&Sdtvif;jyif;tm;tajc

tae(odkYr[kwf)uifr&modkY0ifr,fh?tvif;jyif;tm;[mrdrdtoHk;jyKaewJhuifr&mtrsdK;tpm;twGuf

ay;xm;wJh camera sensitivity yrmPatmufrSm&Sd̂ r&Sdqdkwmowdxm;Munfh½IzdkYvdkygw,f/CCTV



yHk(3-12) uifr&m 2vHk;\yHk(3-12) uifr&m 2vHk;\yHk(3-12) uifr&m 2vHk;\yHk(3-12) uifr&m 2vHk;\yHk(3-12) uifr&m 2vHk;\ Sensitivity udk EIdif;,SOfjyxm;yHk udk EIdif;,SOfjyxm;yHk udk EIdif;,SOfjyxm;yHk udk EIdif;,SOfjyxm;yHk udk EIdif;,SOfjyxm;yHk

security system wpfckwnfaqmufwJhtcg axmufvSrf;pHkprf;vdkwJh(surveillance vkyfvdkwJh)wnf

ae&mrSm&&SdEdkifwJh tenf;qHk;tvif;jyif;tm;yrmP[m rdrda&G;cs,ftoHk;jyKr,fh camera twGuf

usable video signal jzifh½kyfyHkudk ½kduf,lazmfxkwfEdkif&efowfrSwfxm;wJh sensitivity atmufwGif

&Sd̂ r&SdqHk;jzwfa&G;cs,f&rSmjzpfygw,f/

tvGefYtvGefenf;yg;wJhtvif;a&mifrQavmufjzifh images awGudk½dkuf,lazmfxkwfay;EdkifwJh

uifr&mawGvnf;&SdaeygNyD/ intensifier CCD trsdK;tpm;oHk;? txl; CCD camera awG[mtvGef

a0;vHvSwJhMu,fawGuae xkwfvTwfay;xm;wJhtvif;a&mifrQjzifhyif images awGudk jywfom;

xif&Sm;pGm½dkuf,lazmfxkwfay;EdkifpGrf;&SdaMumif;awGY&ygw,f/tJ'Denf;ynm[mtckrSay:wJhenf;ynm

r[kwfygbl;/txl;pDrHxkwfvkyfxm;wJh tube camera awGeJYt&ifuwnf;u atmifjrifNyD;om;yg/

'gayr,fh common used jzpfrvmwJhtwGufvlodenf;cJhwmjzpfygw,f/'DaeYacwfay:CCD image

sensor oHk;uifr&mtrsm;pk[mpuf½HkrSpHjyKxkwfvkyfpOfuyif sensitivity vHkavmufpGmjrifhNyD;om;

qdkwmowdjyKMuzdkYvdkygw,f/

  ½Icif;(scene)ay:odkY jyify-ywf0ef;usifrSusa&mufaewJhtvif;jyif;tm;udk illumina-

tion vdkYac:ygw,f/wu,fawmh illumination qdkwJhoabmw&m;[m uifr&mudk,fwdkif&Jhvkyfief;

pOfeJYrqdkifygbl;/odkYaomfvnf; CCTV uifr&mwyfqifzdkYae&ma&G;cs,fwJh tcgrSmawmh tJ'Dtcsuf

udkz,fxm;vdkYr&ygbl;/½Icif;twGif;vHkavmufaomtvif;(adequate illumination)&Sdjcif;qdkwJh



Z,m;(3-2) tvif;&&SdrItajctaetrsdK;trsdK;twGuf tvif;jyif;tm;tqifhrsm;Z,m;(3-2) tvif;&&SdrItajctaetrsdK;trsdK;twGuf tvif;jyif;tm;tqifhrsm;Z,m;(3-2) tvif;&&SdrItajctaetrsdK;trsdK;twGuf tvif;jyif;tm;tqifhrsm;Z,m;(3-2) tvif;&&SdrItajctaetrsdK;trsdK;twGuf tvif;jyif;tm;tqifhrsm;Z,m;(3-2) tvif;&&SdrItajctaetrsdK;trsdK;twGuf tvif;jyif;tm;tqifhrsm;

yHk(3-13)yHk(3-13)yHk(3-13)yHk(3-13)yHk(3-13) Illumination aMumifh½kyfyHkudkjrif&yHk aMumifh½kyfyHkudkjrif&yHk aMumifh½kyfyHkudkjrif&yHk aMumifh½kyfyHkudkjrif&yHk aMumifh½kyfyHkudkjrif&yHk



&Sif;vif;csuf-&Sif;vif;csuf-&Sif;vif;csuf-&Sif;vif;csuf-&Sif;vif;csuf-

* Unobstructed sun- wdrfom;uifpifwJhaEG&moDaeYvnftcsdefaerSjzefYxkwfay;aewJhtvif;udkqdkvdkwmyg/

* Sun with light cloud- wdrfyg;yg;av;zHk;xm;wJhaerSjzefYxkwfay;aewJhtvif;jzpfygw,f/

* Sun with heavy cloud- wdrfxlxyfpGmzHk;xm;wJhaerSjzefYxkwfaewJhtvif;jzpfygw,f/

* Home/office lighting- tdrftwGif;?½Hk;cef;twGif;rSm&&SdEdkifwJhtvif;jzefYjzL;rIyrmPawGyg/

* Sunrise/sunset- aexGuf^ae0ifcsdefrsm;wGif&&SdEdkifwJhtvif;jzefYjzL;rIudkajymwmyg/

* Street lighting- vrf;rD;wdkifawGatmufrSm&&SdEdkifwJhtvif;yg/

* Twilight- ae0ifcgeD;qnf;qmtcsdeftvif;jzefYjzL;rIudkqdkwmyg/

* Full moon- vjynfhaeYtvif;jzefYjzL;rIyg/

* Quarter moon- av;yHkwyHkvjcrf;rSjzefYjzL;xm;wJhtvif;yg/

* Overcast moon- vuG,faeYtvif;jzefYjzL;rIyrmPyg/

* Clear night sky- MunfvifwJhnzuftvif;jzefYjzL;xm;rIyrmPyg/

* Average starlight- Mu,fpHkwJhnzufysrf;rQtvif;jzefYjzL;rIyg/

* Overcast night sky- wdrfrsm;ydwfzHk;xm;wJhnzufaumif;uifrStvif;jzefYjzL;rIyrmPyg/

tcsufeJYjynfhpHkrSomCCTVpepfeJY{&d,mwpfckudk pHkprf;axmufvSrf;jcif;(Detection)?wpfae&müxl;

jcm;jzpfpOfwpf&yfjzpfay:jcif;udkapmifhMuyfMunfh½Ijcif;(Recognition)?tJ'Dxl;jcm;jzpfpOftm;jyKvkyf

(odkY)tm;ay;aomvl(odkYr[kwf)t&m0wåKtm;owfrSwfcGJjcm;jcif;(Identification)...qdkwJhudpö&yf

awGudk vHkjcHKa&;0efxrf;rsm;&mEIef;jynfheD;yg;xrf;aqmifEdkifrSmjzpfwJhtwGuftvGefta&;BuD;ygw,f/

yHk(3-13)rSmjyxm;wJhtwdkif;-camera [mvnf; vlUrsufpdenf;wl ½Icif;xJrSm&SdwJhvl(odkY)t&m0wåKawG

tay:ywf0ef;usiftvif;usa&mufrIrS jyefxGufvmwJhtvif;wef;awGudkvufcHyHkazmfay;jcif;qdkwJh

vkyfief;pOf(process)twdkif;aqmif&GufwmjzpfwJhtwGuf illumination [mta&;ygw,fqdkwm

xif&Sm;ygw,f/illumination r&Sd&ift&m0wåKawGtay:usa&mufr,fhtvif;wef;awGr&SdawmhwJh

twGufuifr&mqDvmr,fh½dkufjyeftvif;wef;awGvnf;&SdawmhrSmr[kwfygbl;/'DtajcaersdK;rSm-bm

yHkrSazmfxkwfay;EdkifawmhrSmr[kwfygbl;/

½Icif;odkYtvif;xyfydk;ay;jcif;(additional lighting)eJYywfoufNyD;aemufydkif;tcef;awGrSm

'Dxuftus,fw0ifh&Sif;vif;oGm;ygOD;r,f/tckoifcef;pmrSmawmh illumination qdkwJhtaMumif;udk

atmufygtwdkif;tvG,fyJ rSwfxm;ay;ygOD;/ illumination [muifr&m&Jh function wpfckr[kwf

ayr,fhuifr&m&Jh sensitivity ESifhywfoufaeygw,f/ay;xm;wJhae&mwpfckrSmuifr&mwpfvHk;wyf

qifawmhr,fqdk&if(given applicationvdkYyJac:ac:)uifr&mtrsdK;tpm;a&G;cs,fwJhtcgtJ'Dae&m

rSm&Edkifr,fhtvif;jyif;tm;(illumination)yrmPudk camera &Jh sensitivity eJYqufpyfNyD;pOf;pm;

oifhw,fqdkwJhtcsufudkvHk;0rarhzdkYygESifh/illumination eJY sensitivity wdkY[majymif;jyefqufpyfrSD



½kyfyHkwpfck&Jh resolution udkyHk(3-14) rSmazmfjyxm;ygw,f/yHkt&ifavhvmMunfhygOD;/NyD;rS

zwfwmaygh/½kyfyHkwpfck&Jhtao;pdwftoGiftjyifav;rsm;ESifhtwlxif&Sm;jywfom;pGmawGYjrif&wm

udkazmfxkwfEdkifpGrf;aumif;w,f(resolution)('grSr[kwf)cGJjcm;EdkifrIaumif;w,f(defination)vdkYqdk

Muygw,f/'gaMumifh resolution udkjrefrmrIjyK&&ifawmhazmfxkwfEdkifpGrf;vdkYyJ?ac:ac:?cGJjcm;EdkifpGrf;

vdkYyJ?qdkqdk? BudKufovdk,lvdkY&ygw,f/Munfvifjywfom;&Sif;vif;xif&Sm;wJh½kyfyHkudk resolution aumif;

wJh yHkvdkYqdkMuygw,f/]]zG,fw,fw,f}}yHkqdk;BuD;rsdK;qdk&ifawmh rersolution tvGefnHhwJhyHkvdkYqdk&rSmyg/

resolution [m focus eJYrSm;wwfygw,f/wjcm;pDyg/rwlygbl;/owdjyKyg/

uifr&m[molY&JU image sensor ay:usa&mufaewJhyHk&dyfudk 0JzufrS,mzufodkY tvsm;vdkuf

rsOf;aMumif;av;rsm;o@mefwpfaMumif;NyD;wpfaMumif;-vQifjrefpGmaMumif;&if;(scan vkyf&if;) yHk&dyf&Jh

atmufajcodkYa&mufwJhtcg½kyfNidrfyHkuGufwpfuGufudk processed vkyfNyD;jzpfapw,fqdkwma&SUydkif;rSm

&Sif;jycJhwmawGYcJhMuNyDvdkYxifygw,f/tJ'Dtvsm;vdkufvdkif;aMumif;av;wpfckpDtwGif;rSm CCD ay:

xnfhxm;wJhtrSwfpufo@meftvGefao;i,fvSwJh pixels av;awGtpDt&Dyg0ifygw,f/tvsm;

vdkufvdkif;wpfcktwGif;rSmyg&SdEdkifwJh pixels ta&twGufESifh½kyfNidrfyHkuGufwpfuGufrSmyg0ifwJhvdkif;

ta&twGuf(wenf;)CDD image sensor ay:&Sdpkpkaygif; pixel ta&twGuf[m½kyfyHkwpfyHk&Jh

Munfvifjywfom;rI(ac:) resolution udktqHk;tjzwfjyKygw,f/

uifr&mxkwfvkyfolawG[m image wpfckjzpfatmifzGJYpnf;zefwD;wJhtcgtoHk;jyK&wJh

tvsm;vdkufvdkif;ta&twGufudk resolution vdkYac:qdkowfrSwfay;avh&Sdygw,f/tJ'gudk wenf;

tm;jzifh vertical resolution vdkYvnf;ac:ygw,f/tvsm;vdkufvdkif;wpfvdkif;wnfaqmufwJhtcg

toHk;jyK&wJh pixel ta&twGufudkawmh horizontal resolution vdkYac:ygw,f/trsm;tm;jzifh

horizontal ESifh vertical resolution tcsdK;udk 4:3(800 pixels x 600 lines)yrmPjzifhowfrSwf

cdkaeMuygw,f/tvif;a&mifrsm;rsm;&Edkif&if(illumination rsm;&ifajymwmyg) sensitivity enf;wJh

camera udkoHk;ay;yg/wu,fvdkYtvif;a&mifenf;r,fqdk&if(illumination enf;&ifajymwmaemf)

sensitivity jrifhwJhcamera udkoHk;ay;yg/

tvif;a&mif&&SdrItajctaetrsdK;rsdK;twGuftvif;jzefYjzL;rIyrmP (Illuminance) udk

Lux unit jzifhZ,m;(3-2)rSmazmfjyay;xm;ygw,f/uifr&m&Jh sensitivity a&G;cs,fwJhtcgolYudk

tñTef;jyKZ,m;taeeJYtoHk;jyKvdkY&atmifxnfhay;vdkufwmyg/wcsdKUutvif;jzefYjzL;rI,lepfudk

FootCandle jzifhazmf jyoHk;pGJavh&SdMuaomfvnf;'Dae&mrSmawmh Lux vdkYac:wJh SI unit jzifhay;

xm;ygw,f/

uJ-'Davmufqdk&if illumination taMumif;wD;acgufrdavmufNyDvdkYxifygw,f/



yHk(3-14) ½kyfyHkwpfck\yHk(3-14) ½kyfyHkwpfck\yHk(3-14) ½kyfyHkwpfck\yHk(3-14) ½kyfyHkwpfck\yHk(3-14) ½kyfyHkwpfck\.Resolution trsdK;rsdK;udk EIdif;,SOfjyxm;yHk trsdK;rsdK;udk EIdif;,SOfjyxm;yHk trsdK;rsdK;udk EIdif;,SOfjyxm;yHk trsdK;rsdK;udk EIdif;,SOfjyxm;yHk trsdK;rsdK;udk EIdif;,SOfjyxm;yHk

xkwfvkyfavh&Sdwwfygw,f/tJ'DtcsdK;[m TV ESifh½kyf&SifpepfawGrSmpHtoHk;jyKavh&SdwJhjrifuGif;tcsdK;

(aspect ratio)jzpfaewmowdjyKrdMuw,fr[kwfvm;/yHkrSefoHk;CCTVvHkNcHKa&;uifr&mawG&Jh reso-

lution awGuawmh320 Lines rS 530 lines txd&Sdwwfygw,f/resolution wefzdk; 800 lines

per image scan ESifhtxuf txd&SdwJh special high resolution cameras awGvnf;&Sdygao;w,f/

'gayr,fhtJ'Duifr&mawGuawmhaps;t&rf;BuD;ygw,f/

camera wpfvHk;&Jh resolution jrifhrm;av? scanning line wpfckpDtwGif;rSmyg0ifEdkifwJh

pixel av;awGta&twGufydkNyD;rsm;jym;avqdkwmawGY&ygw,f/½kyfyHkuGufwpfuGufrSmyg0ifzGJYpnf;

xm;wJh scanning lineta&twGufydkrsm;vmwJhtcgvdkif;av;awGwpfckESifhwpfckydkeD;uyfoGm;(ydkNyD;

pdyfoGm;)wmaMumifhtao;pdwftoGiftjyifav;awGudkydkNyD;azmfxkwfay;Edkifwmjzpfygonf/ reso-

lution qdkwJhtajccHoabmaMumifhjzpfwJh½kyfyHkt&nftaoG;obm0[m tay:rSm&Sif;jycJhovdk

camera rSefbDvl; (lens) &Jh focusaMumifhjzpfwJh ½kyfyHkt&nftaoG;obm0ESifhcyfqifqifwlwwfwm

rdkY½kyfyHkt&nftaoG;taMumif;w&m;rSef&SmazGwJhae&mrSma&maESm½IwfaxG;wwfygw,f/ resolution

[muifr&m&JhtDvufx&Gef;epfydkif;qdkif&m'DZdkif;ESifhvkyfief;pOf (function)ay:rSmyJ?rlwnfaewJh tech-

nical measure wpfckjzpfygw,f/½kyfyHkwpfck&Jht&nftaoG;aumif;rGefrI[m-tvif;a&mif&&SdrItae

txm;(light levels)?rSefbDvl;t&nftaoG;(lens quality)? monitor resolution ESifhuifr&m

rSarmfeDwmxHodkYqufoG,faygif;ul;ay;wJhMum;cHtrsdK;tpm;(transmission medium)wdkY&Jhtay:

rSmvnf;rlwnfaejyefygw,f/'gayr,fh monitor qDodkYaemufqHk;a&muf&Sdvmr,fh½kyfyHk&Jh pwifjrpfzsm;

cHrIudkajc&maumuf&if?uifr&mjzpfwmrdkYtoHk;jyKr,fh camera &Jh resolution aumif;rGefrI[mtvGef

ta&;BuD;w,fqdkwmb,folrSrjiif;Edkifygbl;/



yHk(3-15) yHk(3-15) yHk(3-15) yHk(3-15) yHk(3-15) Camera specification erlemyHkpHwpfckerlemyHkpHwpfckerlemyHkpHwpfckerlemyHkpHwpfckerlemyHkpHwpfck

uJ-ckavmufqdk&if camera wpfvHk;a&G;cs,fwJhcgoHk;oyf&r,fht"dutcsufawGudkawGYNyD;

MuNyDvdkYxifygw,f/tckwcg½kyfyHkt&nftaoG;tay:vTrf;rdk;aeaomodxm;oifhwJhaemufxyf

tcsufawGudkqufNyD;azmfjyay;ygOD;r,f/

tJ'gawGuawmh-

á Manual and electronic adjustments

á Electronic iris

á Automatic shutter

á Backlight compensations

á Digital Signal Processing ...wdkYjzpfMuygw,f/



½IwfaxG;eufeJvSwJhvQyfpD;ywfvrf;awGeJYwnfaqmufxm;wJhtDvufx&Gef;epfpufypönf;awG

wm0efrysufyHkrSeftwdkif;xrf;aqmifaezdkY aeYpOfxdef;odrf;apmifha&SmufNyD;*½kpdkufaezdkYvdktyfovdk-

camera wpfvHk;udkvnf;yJ? olY&JhpGrf;aqmifEdkif&nf(performance)tjrJwef; optimum taetxm;

rSusqif;roGm;atmif maintain vkyfxm;zdkY yHkrSefadjustments rsm;udkaqmif&Gufay;aezdkYvdktyf

ygw,f/tJ'D adjustments awGudkaqmif&GufwJhae&mrSm tcsdKU camera awG[m manually aqmif

&GufvdkY&aomfvnf;?acwfrSDaemufqHk;ay:camera awGudkawmhta0;wpfae&m(remote locations)

rStDvufx&Gef;epfenf;pepfeJYuefYowfvkyfudkifEdkifatmifpDpOfaqmif&Gufay;xm;wmudkawGY&ygw,f/

tJ'Dvdk remote location rSaqmif&GufEdkifrIaMumifh&&SdEdkifwJhtusdK;aus;Zl;awGuawmh-

á vdktyfwJhtrSm;jyifqifjcif;(corrections)udkcsufcsif;aqmif&GufEdkkifjcif;?

á A[dkxdef;csKyfcef;(central location)wpfcktwGif;rSaeítvdk&SdwJh adjustments udk

tcsdefwdktwGif;aqmif&GufEdkifjcif;...wdkYjzpfMuygw,f/

om"utm;jzifh-uifr&mwpfvHk;udkum;&yfem;pcef;wpfcktwGif;&Sdwdkifwpfwdkifay:wGifwyf

qifxm;onfqdkMuygpdkY/ technician wpfa,muf[mtJ'Duifr&mudk?&moDOwkqdkif&mxdef;odrf;apmifh

a&SmufrIvkyfief;pOfrsm;jzpfwJh...rdk;a&rsm;okwfjcif;?ESif;cJrsm;z,f&Sm;jcif;(ESif;uswJhwdkif;jynfawG

twGufajymwmyg)...pwJhudpörsdK;awGuvGJvdkYtjcm; adjustments udpöawGaqmif&GufvdkwJhtcg

avScg;axmifNyD;wufa&mufvkyfudkif&jcif;(odkYr[kwf)wpfa,mufoHk;tao;pm;pufavScg;armfawmf

,mOfi,f(personmel lift)jzifhaqmif&Guf&jcif;rsdK;?cufcufcJcJrvkyf&awmhyJ remote location rS

tvG,fwulaqmif&GufEdkifwmaMumifh-tzdk;weftcsdefawGudkacRwm&ma&mufapjcif;?xdcdkufysufpD;

rIenf;yg;jcif;?rdrd customer &JhyHkrSefvkHjcHKa&;vkyfief;pOftay:taESmuft,Sufenf;yg;jcif;...qdk

wJhtusdK;w&m;awGudk&&SdapwmudkawGY&ygw,f/ uifr&mwdkif;udkawmhtJ'Dvdkvkyfray;Edkifygbl;/

omrefuifr&mrsdK;r[kwfwJh software control package eJYxdef;wJhtqifhjrifhenf;ynmoHk; ma-

trix switcher pepfeJYwGJoHk;&wJh high-end camerasawGrSmomaqmif&GufEdkifw,fqdkwmowdjyK

apcsifygw,f/



yHk(3-16) uifr&mrSefbDvl;twGif;rSyHk(3-16) uifr&mrSefbDvl;twGif;rSyHk(3-16) uifr&mrSefbDvl;twGif;rSyHk(3-16) uifr&mrSefbDvl;twGif;rSyHk(3-16) uifr&mrSefbDvl;twGif;rS Iris / Aperture

uifr&mrSm&SdwJh  iris [mvlUrsufvHk;tdrfxJu rsuf&pfav;eJYwlwmudk a&SUydkif;rSmuRefawmf&Sif;

jycJhNyD;ygNyD/acgif;xJrusefawmhbl;qdk&ifjyefvSefNyD;zwfvSJYygOD;/jyefzwf&rSmysif;wJholawGtwGufenf;

enf;avmufawmhjyef&Sif;jyyghr,f/uifr&m&Jh image sensor rsufESmjyifay:usa&muf½dkufcwf

vmr,fhtvif;jyif;tm;tenf;^trsm;udktJ'D ires av;uxdef;csKyfay;ygw,f/vlawGaeylxJxGuf

&ifrsufarSmifusHKUNyD;rsuf&pfav;usOf;ay;xm;ovdk?tarSmifxJa&mufjyef&ifvnf;rsufarSmifusHKUxm;

wJh<uufom;awGa&SmhvdkufwmaMumifhrsuf&pfav;jyefus,fvmwJhvkyfief;pOf[mrsufaph&JhjrifvTm

(retina)ay:usa&mufapr,fhtvif;jyif;tm;udkvdktyfoavmufomusa&mufapzdkYxdef;csKyfay;ae

wmjzpfygw,f/tJ'DyHkpHeJY tvm;o@mefwlvkyfief;pOfrsdK;udkuifr&mrSmawmh camera iris uwm0ef

,lay;ygw,f/olYudkrSefbDvl;&Jhtpdwftydkif;wpf&yfozG,fwnfaqmufxkwfvkyfxm;NyD;?pufrIenf;

pepfeJYtajcjyK'DZdkif;cswnfaqmufavh&Sdygw,f/tJ'D iris ud&d,m[mtvif;0ifayguftusOf;^

tus,ftm;vdktyfoavmufyHkaocsdefxm;vdkY&atmif(manual zefwD;vdkY&atmif)pDrHwnfaqmuf

xm;wJh'DZdkif;rsdK;tjyif? tvdktavsmuftusOf;^tus,fcsdefvdkY&wJh electro-mechanical enf;pepf

oHk;'DZd kif;rsdK;vnf;&Sdygw,f/wu,fvdk Yjyif;xefpl;&SwJhtvif;wef;wpfck[m image sensor



ay:usa&mufwJhtcg rD;avmifaewJh½kyfyHk&dyfrsdK;udkxkwfvkyfay;ygvdrfhr,f/ qdkvdkwmuawmh-½Icif;

wpfckvHk;jzLazG;aewJhyHkrsdK;('grSr[kwf)yHk&Jhtpdwftydkif;rsm;tm;vHk;ylvGef;aewJhyHkrsdK;vdkYqdkvdkcsifwmyg/

tJ'DvdktcgrsdK;rSm pl;&SwJhtvif;a&mifusa&mufjcif;cHae&wJh ta&mif½kyfyHk&Jh{&d,mtpdwftydkif;rsm;rS

tao;pdwftoGiftjyifav;awG(details av;awG)[mvnf;vHk;0qHk;½IH;aysmufuG,faewmrsdK;awGY&

rSmyg/tJ'Dvdkjzpfaewmudkaumif;oGm;apcsif&ifawmh iris udkusOf;ay;(closing vkyfay;)vdkuf&ygr,f/

'geJYqefYusifzufyHkpHjzpfwJh image sensor tay:tvGefYtvGefenf;yg;wJhtvif;a&mifavmufomus

a&mufwJhjzpfpOfrsdK;rSmqdk&ifawmh ½kyfyHk&JhawmufywJhtpdwftydkif;avmufudkyJ? jrif&rSmjzpfNyD; usef

tpdwftydkif;awG[mrjrif&yJ? rnf;arSmifaewmawGY&ygvdrfhr,f/tJ'DvdktcgrsdK;rSmawmh-iris udkcsJUay;

(opening up vkyfay;)&rSmjzpfygw,f/

iris &Jhtayguf usOf;jcif;^us,fjcif; vkyfief;pOf (operation) udk manual enf;jzifhvnf;

aumif;? tvdktavsmuf(automatic)enf;jzifhvnf;aumif;aqmif&GufEdkifygw,f/tDvufx&Gef;epf

enf;pepfjzifhtvdktavsmufxdef;csKyfwJh auto iris oHk; cameras awG[m CCD &Jh image sensor

ay:usa&muf½dkufcwfvmwJhtvif;tenf;^trsm;udktm½HkcHerlem,lNyD; iris udkvdkovdk csJUjcif;^

usHKUjcif;...pwJhudpöudktDvufx&Gef;epfvQyfpD;ywfvrf;jzifhaqmif&Gufygw,f/tvif;jyif;tm; yHkrSef

ajymif;vJaewwfwJYae&mrsdK;awGrSm auto iris ygwJh camera udka&G;cs,ftoHk;jyKjcif;[mtvGef

avQmfuefwJhqHk;jzwfa&G;cs,frIwpf&yfjzpfygw,f/yHk(3-16)rSmrSefbDvl;ESifhtwlwyfqifxm;avh&SdwJh

iris (ac:)tvif;0ifaygufi,f(aperture)udkazmfjyxm;ygw,f/

automatic shutter [m tckaemufydkif;xGufvmwJh tqifhjrifhuifr&mawGrSm flaxibility

function wpf&yfozG,fvdkovdkoHk;vdkY&atmifxnfhay;xm;wJhtDvufx&Gef;epf shutter wpfckjzpf

ygw,f/½Icif;yHkwpfyHkuxkwfay;aewJhysrf;rQtvif;(ac:)aemufcHtvif;&Jht&nftaoG;udkpdwfwdkif;

usjyKjyifvdkwJhtcg automatic shutter function udktoHk;jyKygw,f/

tjzLa&miftvif;(white light)&Jhobm0[mwu,fawmhrdk;&GmNyD;paumif;uifrSmawGY&

wwfwJhoufwefYa&mifpOf(7)rsdK;(teD?vdar®mf?t0g?tpdrf;?tjym?c&rf;jym?c&rf;...pwJhta&mifrsm;)

eJYzGJYpnf;xm;wJhtvif;wpfrsdK;omjzpfygw,f/tvif;jzLrSmoufwefYa&mifpOf(7)rsdK;yg0ifw,fqdkwJh

tcsufudkoHk;ajr§mifhzefwHk;prf;oyfcsufeJYoufaojyEdkifwmtajccHynmtxufwef;rSmoifcJhzl;MurSm

yg/ ta&mifwpfckpDrSm oleJYqdkifwJh vIdif;tvsm;(wavelength)wpfckpD owfowfrSwfrSwf&Sdygw,f/

Oyrm-teDa&mifqdk&if 700nm ? tpdrf;a&mifqdk&if 550nm ? t0ga&mifqdk&if 590nm ? tjym

a&mifqdk&if 470nm ? c&rf;a&mifqdk&if 380nm ...pojzifhaygh/aeYpOfuRefawmfwdkYawGYjrifae&

wJh tjzLa&miftvif;awGtrsm;tjym;&Sdygw,f/tJ'DxJrSmrSaerS&&SdwJhtvif;(sunlight)[mtvGef

oefYpifwJhobm0tvif;jzLwpfrsdK;vdkYqdk&rSmyg/bmvdkYvJqdkawmhaea&mifxJrSmyg0ifwJh-oufwefY



yHk(3-17) tvif;yif&if;\ t&nftaoG;udkEIdif;,SOfjyxm;yHkyHk(3-17) tvif;yif&if;\ t&nftaoG;udkEIdif;,SOfjyxm;yHkyHk(3-17) tvif;yif&if;\ t&nftaoG;udkEIdif;,SOfjyxm;yHkyHk(3-17) tvif;yif&if;\ t&nftaoG;udkEIdif;,SOfjyxm;yHkyHk(3-17) tvif;yif&if;\ t&nftaoG;udkEIdif;,SOfjyxm;yHk

a&mif wpfckpDwdkY&Jhtvif;jyif;tm;yrmPawG[mwckESifhwcktMurf;zsif;tm;jzifhwlaeMuvdkYygyJ/ vlwdkY

zefwD;xm;wJh tvif;yif&if;awGjzpfwJh rD;acsmif;? wefpwifrD;oD;(odkY)yljyif;a&mifrD;oD;? qdk'D,rf

"gwfaiGYoHk;vrf;rD;...pwJhypönf;awGuxkwfvTwfwJhtvif;awG&Jhobm0udkavhvmMunfhwJhtcg

ta&mifwpfckpDwdkY&Jhjyif;tm;[mwrsdK;eJYwrsdK;rwlnDMuwmawGY&ygw,f/tJ'Dypönf;awGu xkwfvTwf

vdkufwJhtvif;&Jht&nftaoG;[maerSxkwfvTwfay;wJhtvif;&Jht&nftaoG;eJYawmfawmfav;

udkjcm;em;NyD;t&nftaoG;tqifhtwef;tvGefyJ? edrfhuswmudkawGY&ygw,f/tJ'Dvdkt&nftaoG;nHh

zsif;wmudkvlYrsufpdutvQOf;oifhovdkaumif;rGefatmiftvdktavsmufvdkufvHjyKjyifajymif;vJ

ay;Edkifaomfvnf;(compensated vkyfay;Edkifaomfvnf;)a&mifpHkuifr&m(color camera)uawmh

tvif;t&nftaoG;jyefn§day;EdkifwJhoD;oefYvQyfpD;ywfvrf;rygyJ compensated vkyfay;EdkifpGrf;

r&Sdygbl;/

tJ'Dvdktvif;yif&if;awG(vlwdkYzefwD;xm;wJhyif&if;awG)rSxkwfvkyfwJhtvif;vIdif;tvsm;

wdkY&Jhtvif;jyif;tm;uGmjcm;rItvGefBuD;rm;wJhtcg½kyfyHk&Jht&nftaoG;[mtawmfhudkqdk;qdk;0g;0g;

,kwfavQmhusqif;apwmudkawGY&ygw,f/tJ'DjzpfpOfoabmudkyHk(3-17)rSmjyxm;wJhcolor camera

eJY½dkufxm;wJhyHkudkavhvm&ifawGYEdkifygw,f/tvif;jyif;tm;yrmP(light quantity),dk,Gif;ajymif;

vJwmudk auto iris eJY adjust vdkufvkyfay;ovdk?tvif;&Jht&nftaoG; (light quality) usqif;

ajymif;vJwmudkawmh automatic shutter u compensated vkyfay;rSmjzpfygw,f/

tJ'Dtcsufudkom"utaeeJY&Sif;jy&&if-vlwdkYzefwD;xm;wJhvrf;rD;wdkif&Jhtvif;atmufrSm

&SdwJh armfawmf,mOf&yfem;pcef;wpfckrS armfawmf,mOf&Jh nzufvIyf&Sm;rI ½Icif;yHk&dyfudk taqmuftOD;



jyifyoHk; automatic shutter control ygwJhuifr&mwpfvHk;eJY½dkuf,lxkwfazmfapwJhtcgaeYcif;zuf

tvif;a&mifatmufrSmawGY&wJht&nftaoG;twdkif;tqifhjr§ifhwifxkwfazmfay;EdkifwmawGY&yg

w,f/

uifr&mxkwfvkyfolawG[mtcktcgrSm-olwdkYxkwfvkyfwJhuifr&mawGudkaps;uGuf0ifatmif

aMumfjimwJhtcgtrSefwu,fazmfjyoifhwJh actual functions awGtpm;"electronic iris and

automatic shutter"qdkwJhpum;vHk;toHk;tEIef;rsdK;udk aps;uGufxdk;azmufa&;vufeufozG,fOD;pm;

ay;oHk;vmMuwmawGY&ygw,f/"super shutter","super iris"...qdkwJhpum;vHk;awG[mtoHk;

rsm;wJhaps;uGufqGJaqmifrIpum;vHk;awGjzpfygw,f/

wu,fawmh-automatic iris function udkvkyfaqmifwJh alectronic iris enf;ynm[m

uifr&m&JhrSefbDvl;twGif;xnfhoGif;wnfaqmufxm;wJhenf;ynmrsdK;r[kwfyJ? camera twGif;üyif

tjcm;vQyfpD;ywfvrf;rsm;ESifhtwlyl;aygif;xnfhoGif;wnfaqmufxm;wJhenf;ynm'DZdkif;rsdK;jzpfyg

w,f/ automatic iris lens vkyfief;pOfuawmhuifr&m&Jh video signal strength(wenf;)AdkYtm;udk

erlem,lNyD; aperture udkopen (odkY) closed vkyfay;onfhwm0efudk,lwJhvkyfief;pOfjzpfwmawGY&

ygw,f/tJ'DpepfrSmrSefbDvl;udk,fwdkifutodOmPf&SdwJhpepfrsdK;jzpfw,fqdkwmodxm;zdkYvdkygw,f/

tvdk&SdwJhowif;tcsuftvufrsm;?trdefYrsm;?nTefMum;csufrsm;tm;vHk;uifr&mtwGif;üyifwnf&Sd

aevQifydkNyD;tqifajyvdrfhrnfqdkwJhpdwful;tawG;&&SdvmwmaMumifhuifr&mxkwfvkyfolawG[m

electronic iris functions tm; camera wGif;üyif develope vkyfzdkYvrf;p&SmcJhMu&mrStckvdk

tqifhxda&muf&SdvmcJhwmjzpfygw,f/uifr&mrsm;wGiftxl;yg0ifvmaomtxufazmfjyyg fea-

ture udk "dump"auto iris lens [laomtrnfjzifhdevelop vkyfzdkYtwGuf lens xkwfvkyfolawG

[m uifr&mxkwfvkyfolwdkYESifhyl;aygif;aqmif&GufcJhMuygw,f/tJ'D-'DZdkif;[marmfwmeJY control vkyf

wJh DC lens 'DZdkif;rsdK;jzpfygw,f/ iris opening vkyfief;pOfudk lens rSmrjyKvkyfyJ? uifr&mrSmvkyf

&ifukefusp&dwfoufomr,fqdkwmudkxyfNyD;awGYcJhjyefygw,f/

automatic shutter [m auto iris vkyfief;pOfESifhaqmif&GufyHkoabmw&m;csif;wlayr,fh?

tJ'gudk lens rSmwdkuf½dkufxnfhoGif;xm;wmrsdK;r[kwfygbl;/ shuttering vkyfwJhudpö[mwu,fawmh

camera &Jh function wpfckyJjzpfygw,f/yHkrSeftm;jzifhuifr&mawG[m image wpfckudkwpfpuúefYrSm

tBudrfaygif;60EIef;jzifh½dkuf,ljcif;(wenf;)erlem,ljcif;udkaqmif&Gufygw,f/'Dvdkaqmif&GufwJh

twGuf 1/60 sec yrmP&SdwJh shutter speed udk&&Sdapygw,f/ camera twGif;xnfhoGif;wnf

aqmufxm;wJh digital technology [m video signal udk analyze vkyfNyD;? vdktyfvQifwpfpuúefYü

tBudrfaygif; 100,000 txd&Sdaom sampling rate odkYa&mufatmifajymif;vJay;Edkifygw,f/vufcH

&&Sdxm;wJhtvif;ay:rlwnfNyD; sampling rate udk digitally jr§ifhwifay;jcif;(odkY)avsmhusapjcif;

jzpfapwJhtcgrlvxuf ydkarSmif(odkY)ydkvif;wJh images awGudkxkwfvkyfay;wJhtwGuf½kyfyHk&Jht&nf

taoG;udkwdk;jr§ifhay;ouJhodkYtusdK;a&mufapygw,f/þum; automatic shutter \vkyfief;aqmif

&GufyHktajccHoabmyifjzpfayawmhonf/



yHk(3-18) yHk(3-18) yHk(3-18) yHk(3-18) yHk(3-18) Backlight compensation rvkyfxm;yHkESifhvkyfxm;yHk rvkyfxm;yHkESifhvkyfxm;yHk rvkyfxm;yHkESifhvkyfxm;yHk rvkyfxm;yHkESifhvkyfxm;yHk rvkyfxm;yHkESifhvkyfxm;yHk

½Icif;wpfcktwGif;rSm&SdwJhuRefawmfwdkYpdwf0ifpm;wJh½kyf0wåKaemufzufrSuifr&mqDodkYjyefxkwf

ay;aewJhtvif;udk backlight vdkYac:ygw,f/automatic iris control ygwJhuifr&mawGrSmtJ'D

backlight [m t"dujyóemwpfckjzpfaeygw,f/bmaMumifhvJqdkawmh½Icif;xJrSmawmufywJh

backlightjzpfay:aewJhtcguifr&m[m acceptable levels udka&mufatmifrMumrMum adjust

vkyfae&vdkYjzpfygw,f/

erlemyHkpHtaeeJYajym&&if-uifr&mwpfvHk;udkarSmifaewJhcef;rvrf;(hallway)wpfck&Jh

tqHk;rSmydwfxm;wJhwHcg;aygufwpfckqDudkcsdefxm;w,fvdkYqdkMuygpdkY/tJ'DwHcg;aygufzGifhNyD;txJudkw

a,mufa,muf0ifvmwJhtcg camera [mwHcg;aygufaemufzufrS½kwfw&uf0ifa&mufvmwJh

tvif;jyif;tm;ajymif;vJrIudk compensate vkyfzdkYBudK;pm;ygvdrfhr,f/tJ'DtwGufaMumifhwHcg;ayguf

a&SUrSvl&Jh½kyfyHk[mtao;pdwftoGiftjyifav;awGtm;enf;oGm;NyD;t&dyfrJo@mefyHk&dyfrsdK;udkomjrif

&rSmjzpfygw,f/yHk(3-18)wGifMunfhyg/wu,fvdkYtJ'Dvl&JhaemufzufrS backlight [mydkNyD;pl;&Sr,f

qdk&iftao;pdwftoGiftjyifav;awGvHk;0rawGY&awmhyJ?vHk;0rJarSmifaewJhvlt&dyfudkomjrif&awmh

rSmjzpfygw,f/tJ'DvdktajcaersdK;udkjyKjyifay;EdkifzdkYtckacwfaemufqHk;ay:uifr&mawGrSm backlight

compensation qdkNyD;oD;oefY function xnfhoGif;ay;xm;ygw,f/

uifr&mtwGif;rSm backligh compensation vkyfief;aqmif&Guf&ef½Icif;wpfckudk sample



,aeYacwfay:uifr&mawG[m digital signal processing(DSP) enf;ynmvdkYac:wJh

aemufqHk;ay:'D*spfw,ftcsufjyenf;ynmudktoHk;rsm;vmMuwmawGY&ygw,f/ DSP enf;ynm

eJYwnfaqmufxm;wJh circuit awG[m video signal qdkif&mtajccHtpdwftydkif;(elements)av;

awGudkjr§ifhwifjcif;(odkY)tajccdkifapjcif;...pwJhtaMumif;w&m;awGtay:tqifhjr§ifhxm;wmaMumifh

tJ'D signal udk monitor qDydkYvTwfyHkazmfapwJhtcg½kyfyHkwpfckvHk;pm&Jht&nftaoG;[m txl;yJ?

aumif;rGefwdk;wuf&&SdwmawGY&ygw,f/DSPenf;ynm[mtvif;jyif;tm;tvGefenf;yg;wJh im-

age wdkY&Jht&nftaoG;udkjr§ihfwifwJhae&mrSmtvGeftoHk;wnfhtzdk;wefvSygw,f/ 'ghtjyif tJ'Dvdk

digital o@meftoGifajymif;xm;wJh video signal udk standard transmission mediums awG

toHk;jyKNyD; standard analog video signal twGufjyXmef;owfrSwfxm;wJhpHcsdefpHnTef;tqifh

twef;xufravsmhusapyJ? tvGefa0;vHvSwJht&yfa'awGtxda&mufatmifydkYaqmifwJhae&mrSm

vnf;tvGefxda&mufwmawGY&ygw,f/

,lay;wJh camera circuit ESifhpdwf0ifpm;wJh½kyf0wåKypönf;&Jh focus jywfom;rI&Sd̂ r&SdtqHk;tjzwf

jyKay;wJh circuit wdkYudktwlwuGwnfaqmufxm;NyD;? focus jywfom;jcif;r&SdwJh0wåKwdkYtwGuf light

levels udk optimized vkyfay;wJhenf;eJY backlight compensation tm;aqmif&Gufxm;apwm

jzpfygw,f/

tck&Sif;jyr,fhoifcef;pmrSmatmufazmfjyygacgif;pOfrsm;eJYqdkifwJhtaMumif;t&mawGudk

aqG;aEG;ydkYcsay;oGm;rSmjzpfygw,f/

á Lens Technology

á Mounts

á Focal Length

á Lens Selection



(u)(u)(u)(u)(u) Lens wpfckwGifyg0ifavh&Sdaom taxmuftuljyKtpdwftydkif;rsm; wpfckwGifyg0ifavh&Sdaom taxmuftuljyKtpdwftydkif;rsm; wpfckwGifyg0ifavh&Sdaom taxmuftuljyKtpdwftydkif;rsm; wpfckwGifyg0ifavh&Sdaom taxmuftuljyKtpdwftydkif;rsm; wpfckwGifyg0ifavh&Sdaom taxmuftuljyKtpdwftydkif;rsm;

yHk(3-19) rSefbDvl;wpfck\ tajccHtpdwftydkif;rsm;ESifhtoHk;rsm;aomrSefbDvl;erlemrsm;yHk(3-19) rSefbDvl;wpfck\ tajccHtpdwftydkif;rsm;ESifhtoHk;rsm;aomrSefbDvl;erlemrsm;yHk(3-19) rSefbDvl;wpfck\ tajccHtpdwftydkif;rsm;ESifhtoHk;rsm;aomrSefbDvl;erlemrsm;yHk(3-19) rSefbDvl;wpfck\ tajccHtpdwftydkif;rsm;ESifhtoHk;rsm;aomrSefbDvl;erlemrsm;yHk(3-19) rSefbDvl;wpfck\ tajccHtpdwftydkif;rsm;ESifhtoHk;rsm;aomrSefbDvl;erlemrsm;

(c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom Lens erlemrsm;erlemrsm;erlemrsm;erlemrsm;erlemrsm;



video images awGjzpfvmatmifzefwD;wJhae&mrSm lens [mr&Sdrjzpf t"duZwfaumif

wpfckjzpfw,fqdkwmodxm;MuNyDvdkYxifygw,f/uifr&mrSefbDvl;[mvlUrsufvHk;tdrfxJrSm&SdwJh<uuf

om;rSefbDvl;av;eJYawmfawmfav;wlygw,f/¤if;[m image sensor ay:usa&muf½dkufcwfvm

r,fh tvif;tenf;^trsm;udkxdef;csKyfNyD;zrf;,lvdkwJht&m0wåKawG(intrested objects)udkjywfom;

pGmjrif&atmif(in focus jywfom;atmif)jyKvkyfay;ygw,f/ image sensor [m rsufpdtwGif;rS

jrifvTm(retina)eJYtvkyfvkyfyHkoabmw&m;csif;wlygw,f/

image sensor rSmay:aewJhyHk&dyftpdwftydkif;&JY focus jywfom;rI &Sdjcif;^r&Sdjcif;? zrf;,lvdk

wJht&m0wåKwdkY&Jht&G,ftpm;usHKUjcif;^csJUjcif;(magnification)? image sensor ay:odkYusa&mufvm

r,fh tvif;yrmPenf;jcif;^rsm;jcif;...qdkwJhtaMumif;w&m;awG[muifr&mrSmygwJh lens &Jh

characteristics eJYywfoufaeygw,f/

lens xkwfvkyfolawG[mtrsm;tm;jzifh 1" , 2/3" , 1/2" , 1/3"...t&G,f&SdwJh image

sensors awGeJYwGJoHk;vdkY&wJh lens awGudkxkwfvkyfavh&Sdygw,f/ lens awGrSmawGY&avh&SdwJh tajccH

tpdwftydkif;awGudkyHk(3-19-u)rSmazmfjyay;xm;ygw,f/rsm;aomtm;jzifh lens yHkpHudkopfom;

a&pnfyHk Adkufylyl'DZdkif;rsdK;jzifhxkwfvkyfavh&SdNyD;?txJrSm-rSefbDvl;(lens)wpfvHk;(odkYr[kwf)wpfvHk;

xufydkíaomfvnf;aumif;?wyfqifuGif;(mount)wpfuGif;jzifhvnf;aumif;? iris (or)aperture

wpfckxnfhoGif;íaomfvnf;aumif;...wnfaqmufavh&Sdygw,f/jyifyrSrvdktyfwJhtvif;wef;

awG image sensor ay:rusa&mufatmif rSefbDvl;udk Adkufazmif;aewJhopfom;a&pnfyHk jzifhjyKvkyf

umuG,fxm;wmjzpfygw,f/'ghwifruao;ygbl;?rSefbDvl;udk uifr&mrSmwyfqifwJhtcgrSmvnf;

tqifajyvG,fulapygw,f/tJ'DtxJrSm lens udk adjust vkyfEdkifatmif pufrItpdwftydkif;rsm;vnf;

xnfhoGif;xm;ygw,f/zefjzifhjyKvkyfxm;wJh lens [myHk&dyf&Jh{&d,m?t&G,ftpm;?yHkyef;o@mefESifh½kyfyHk

jywfom;rI(focus)...pwJhtcsufawGudkyHhydk;ay;ygw,f/a&SUydkif;rSm&Sif;jycJhwJh iris (aperture vdkY

vnf;ac:)uawmh image sensor ay:usa&mufr,fhtvif;jyif;tm;yrmPtenf;^trsm;udkxdef;

csKyfay;ygw,f/



yHk(3-20) yHk(3-20) yHk(3-20) yHk(3-20) yHk(3-20) CS mount ESifhESifhESifhESifhESifh C mount 2 rsdK;uGmjcm;csufjyxm;yHk 2 rsdK;uGmjcm;csufjyxm;yHk 2 rsdK;uGmjcm;csufjyxm;yHk 2 rsdK;uGmjcm;csufjyxm;yHk 2 rsdK;uGmjcm;csufjyxm;yHk

CCTV uifr&mawGxkwfwJhtcg camera ESihf lens udkoyfoyfpDcGJxkwfavh&Sdygw,f/tJ'D

vdkxkwfvkyfwJhae&mrSm- camera ESifh lens wyfqifwJhtcg pHyHkpHwpf&yftaeeJYworwfwnf;&Sd

apzdkYwyfqifrIyHkpH'DZdkif;2rsdK;eJYpHjyKxkwfvkyfygw,f/tJ'DvdkyHkpHowfrSwfxkwfvkyfwmudk"mount"

vdkYac:ygw,f/C - mount ESifh CS-mount qdkNyD; 'DZdkif;2rsdK;&Sdygw,f/C-mount trsdK;tpm;udk

q,fpkESpfaygif;rsm;pGmpGJpGJjrJjrJpHxm;oHk;pGJcJhMuygw,f/aemufydkif;c&D;aqmiftayghpm;uifr&mawGay:

vmwJhtcgt&G,ftpm;ao;i,fvmwJh image size awGtwGufoHk;zdkYqdkNyD;? C-mount xufi,fwJh

CS-mount (Closed Set mount)udk tpm;xdk;xkwfvkyfvmMuygw,f/yHk(3-20)udkMunfhyg/CS-

mount lens [mC-mount lens xufrSefbDvl;&JhaemufzufEIwfcef;pGef;(back flange)ESifh im-

age sensor wdkY[m 5mm cefYydkeD;aewmawGYw,fr[kwfvm;/tJ'DtcsufaMumifh CS-mount lens

trsdK;tpm;wyfoHk;&wJh?uifr&mawGudk C-mount uifr&mawGrSmoHk;wJhtcgadaptor( mount trsdK;

tpm;ajymif;wJhypönf;)cHNyD;?ajymif;oHk;Edkifayr,fhC-mount wyfoHk;&wJhuifr&mawGudkawmhtJ'Dvdk



yHk(3-21)yHk(3-21)yHk(3-21)yHk(3-21)yHk(3-21) Lens \ \ \ \ \ Focal length ESifhqufpyfaeaom ESifhqufpyfaeaom ESifhqufpyfaeaom ESifhqufpyfaeaom ESifhqufpyfaeaom

   Telephoto and wide angle view

adaptor cHoHk;vdkYr&bl;qdkwmowdjyK&ygr,f/tESpfcsKyfodxm;oifhwJhtcsufuawmh CS-mount

lens &Jhaps;EIef;[m C-mount lens awGxufydkjrifhr,fqdkwJhtcsufyJ? jzpfygw,f/C ESifh CS-mount

rSm;wyfxm;&if focus out wJhjypfcsufrsdK;½kyfyHkMunfvifjywfom;rIr&SdyJ? 0g;aewmawGY&ygvdrfhr,f/

rrSm;atmiftxl;owdjyKoHk;pGJyg/

lens trsdK;tpm;a&G;cs,fwJhtcgrSefbDvl;&JhqHkwm(focal length)twdk̂ t&SnfudkMunfhNyD;

a&G;cs,favh&Sdygw,f/'gwifruao;ygbl; iris(aperture)opening tusOf;^tus,fudkMunfhNyD;

awmhvnf;cGJjcm;wwfygao;w,f/focal length (fl)qdkwmuawmh rSefbDvl;&JhA[dkrSwfrS image

sensor txdaxmifhrwfuswnfhwnfhwdkif;wJh tuGma0;udkqdkvdkwmjzpfygw,f/rSefbDvl;xkwfvkyfol

awG[m focal lengthtwdkif;twmudk rDvDrDwm(mm),lepfjzifhowfrSwfxkwfvkyfygw,f/focal

length [mta&;BuD;wJhowfrSwfcsufwpfckjzpfwmrdkY*½kjyKrSwfom;zdkYvdkygw,f/ focal length wefzdk;

ay:rlwnfNyD;? rSefbDvl;awGudk-yHkrSefyHkrSefyHkrSefyHkrSefyHkrSef(Normal)rSefbDvl;?jrifuGif;us,fjrifuGif;us,fjrifuGif;us,fjrifuGif;us,fjrifuGif;us,f( Wide angle)rSefbDvl;ESifh

jrifuGif;usOf;(odkY)ta0;qGJMunfhjrifuGif;usOf;(odkY)ta0;qGJMunfhjrifuGif;usOf;(odkY)ta0;qGJMunfhjrifuGif;usOf;(odkY)ta0;qGJMunfhjrifuGif;usOf;(odkY)ta0;qGJMunfh(Telephoto)rSefbDvl;...qdkNyD;owfrSwfxkwfvkyfMuygw,f/



yHkpHtaeeJYazmfjy&&if-1/3 in format camera wpfvHk;rSmwyfxm;wJh 8mm fl &SdrSefbDvl;[m wide

angle lens trsdK;tpm;jzpfw,fqdkwmawGY&ygw,f/tJ'DrSefbDvl;eJYMunfhwJhtcgjrifuGif;us,fus,f

jrif&rSmjzpfygw,f/wu,fvdkYtJ'Duifr&mrSm1000mm fl &SdrSefbDvl;wyfvdkufr,fqdk&if telephoto

jzpfoGm;wmaMumifhjrifuGif;usOf;usOf;yJ?awGY&rSmjzpfwJYtjyif? ½Icif;twGif;rSt&m0wåKrsm;rSmvnf;

awmfawmfav;tBuD;csJUxm;wJh(magnified objects)½kyfyHkawGo@mefawGY&rSmjzpfygw,f/focal

length &Snfav? magnification rsm;vmavjzpfr,fqdkwmowdjyKrSwfMuapvdkygw,f/

Zoom rSefbDvl;awG[mtrSefwu,fawmh focal length trsdK;rsdK;ajymif;ay;vdkY&wJh

rSefbDvl;rsdK;awGjzpfw,fqdkwmodxm;zdkYvdkygw,f/yHk(3-21)rSm focal length ESifhqufpyfaewJh

telephoto ESifh wide view wdkYudkazmfjyxm;ygw,f/

CCTV installation designing vkyfwJhtcgt"duvnf;us?wpfckESifhwpfckvnf;quf

ET,fywfoufaewJhta&;tBuD;qHk;tcsuf3csuf&Sdygw,f/tJ'DtcsufawGteuft"dutusqHk;

uawmh]]focal length pOf;pm;jcif;}}pOf;pm;jcif;}}pOf;pm;jcif;}}pOf;pm;jcif;}}pOf;pm;jcif;}} jzpfygw,f/usefwJhtcsufESpfcsufuawmh]]uifr&mxm;&Sd]]uifr&mxm;&Sd]]uifr&mxm;&Sd]]uifr&mxm;&Sd]]uifr&mxm;&Sd

r,fhae&mr,fhae&mr,fhae&mr,fhae&mr,fhae&m(camera placement)a&G;cs,fjcif;}}a&G;cs,fjcif;}}a&G;cs,fjcif;}}a&G;cs,fjcif;}}a&G;cs,fjcif;}}ESifh]]uifr&mtwGif;oGif;,lr,fhjrifuGif; ]]uifr&mtwGif;oGif;,lr,fhjrifuGif; ]]uifr&mtwGif;oGif;,lr,fhjrifuGif; ]]uifr&mtwGif;oGif;,lr,fhjrifuGif; ]]uifr&mtwGif;oGif;,lr,fhjrifuGif; (de-

sired field of view)oGwfoGif;jcif;}}oGwfoGif;jcif;}}oGwfoGif;jcif;}}oGwfoGif;jcif;}}oGwfoGif;jcif;}}wdkYjzpfMuygw,f/tJ'DtcsufoHk;csuf[mwpfckeJYwpfckquf

ET,faewmaMumifhwpfcktajymif;tvJvkyfvQif useftcsufESpfckteufwpfckckudkvnf;vdkufajymif;

ay;zdkYvdkaMumif;owdjyK&ygw,f/Oyrm-yHkzrf;vdkwJh{&d,mESifhuifr&m&JhtuGmta0;udkrlvae&m

xufydkNyD;a0;wJhae&modkYajymif;a&TUwyfqifvdkufwJhtcgjzpfap?rSefbDvl;&Jh focal length udk rlvwefzdk;

xufwdkatmifavQmhay;vdkufwJhtcgjzpfap?tJ'DtcgrSmuifr&mrS½dkufxnfhay;vdkufr,fhjrifuGif;

(field of view)twGif;rS½kyf0wåKwdkY&Jht&G,ftpm;[mrlvxufydkNyD;ao;usHKUoGm;MurSmjzpfayr,fh

vnf;?uifr&m½dkufxnfhay;EdkifwJhjrifuGif;ydkus,fjyefYvmwmawGY&ygvdrfhr,f/wenf;jzifhqdk&&if-

½dkufvdkwJh½Icif;{&d,mESifhuifr&m&JhtuGmta0;udkrlvxufeD;ay;vdkuf&ifjzpfap?'grSr[kwfrSefbDvl;&Jh

focal length udk rlvxuf&Snfay;wJhtcgrSmjzpfap? 'DtcgrSmuifr&mjrifuGif;(field of view)

twGif;rSt&m0wåKwdkY&JhyHkt&G,ftpm;[mydkBuD;vmNyD; uifr&m½dkufEdkifwJhjrifuGif;usOf;oGm;(reduced

jzpfoGm;)wmawGY&rSmyg/

uifr&mtwGif;rS image sensor rsufESmjyifay:usa&mufr,fhtvif;jyif;tm;tenf;^

trsm; adjuat vkyfay;wJhwm0efudk rSefbDvl;eJYwGJxm;wJh iris(aperture)u wm0ef,lay;xm;w,f

qdkwma&SUydkif;oifcef;pmrSm&Sif;jycJhNyD;ygNyD/wcsdKUuifr&mawG[m yHkao aperture jzifh'DZdkif;cswnf

aqmufxm;ayr,hf?tcsdKUuifr&mawGuawmh rSefbDvl;udk,fxnfay:rSmvSnfhcsdefvdkY&atmifuGif;i,f

av;wpfckxnfhay;xm;wwfygw,f/aperture control udk manually jzifhaomfvnf;aumif;? au-

tomatic tm;jzifhaomfvnf;aumif;?aqmif&GufEdkifatmifpDpOfxm;ygw,f/'ghtjyiftcsdKUuifr&m

awGrSm operator tm;ta0;rSxdef;csKyfEdkifvdkY&atmiftxl;pDrHwnfaqmufxm;wwfygw,f/ap-

erture opening udk f-stops jzifhazmfjywwfygw,f/f-stop wefzdk;i,fav? aperture opening

rsm;av? jzpfwJhtwGufrSefbDvl;twGif;? tvif;jzwfoef;0ifa&mufjcif;udkydkrdkcGifhjyKrSmjzpfygw,f/



uifr&morm;(camera man)wpfa,muf('grSr[kwf)uGefysLwmorm;wpfa,muf[m

Zoom qdkwJha0:[m&eJYvkyfief;pOfudkrvTJraoGawGYMuHK&rSmtrSefygyJ/½Icif;½kyfyHkwpfckudkteD;-ta0;

qGJMunfhwmudk Zoom qGJw,fvdkYac:ygw,f/udk,fhteD;tem;udka&mufvmatmifteD;uyfqGJMunfh

wmudk Zoom- in vdkYac:NyD;?½Icif;wpf&yfvHk;NcHKiHkoHk;oyfMunfhvdkY&atmifaemufjyefqkwfMunfhwm

udkawmh Zoom-out vdkYac:ygw,f/trsm;tm;jzifh Zoom-in udktaygif;vu©Pmav;wyfxm;

wJhrSefbDvl;av;eJYudk,fpm;jyKNyD;? Zoom-out udkawmhtEIwfvu©Pmwyfxm;wJhrSefbDvl;yHkav;eJY

udk,fpm;jyKazmfjyMuwmawGY&ygw,f/

� Optical Zoom- rSefbDvl;wpfvHk;&Jh focal length tm; trSefwu,fqefYxkwfEdkifwJhvkyfief;

     pOfudk optical zoom vdkYac:ygw,f/rSefbDvl;udk uifr&mudk,fxnftwGif;

&Sd image sensor ESifha0;&mzufqDodkYa&TUay;wJhtcg½Icif;yHk&dyf&Jhao;i,fwJhtpdwftydkif;rQom image

sensor ay:usa&mufEdkifawmhrSmjzpfwJhtwGuf zoom rsm;vmw,fvdkYac:ygw,f/'DtcgrSm-yHk&dyf

udk yHkBuD;csJUxm;ovdkrsdK; (magnification o@mef)jrif&rSmjzpfygw,f/'D*spfw,fuifr&mwcsdKUrSm

optical zoom toHk;jyKwJhtcg zoom nufanmrI&SdwmudkawGY&ygw,f/qdkvdkwmuawmhwpdwf

wydkif; zoom vkyfzdkYtwGuf zoomwmwckvHk;&Jhb,fae&mrSmyJ&yfvdkufonfjzpfap? zoom nufanm

aerSmygyJ/wckawmh&Sdygw,f/partial zoom taetxm;twdkif;tq[mrsm;aomtm;jzifhomref

rSefbDvl;awGrSm(4)qrS(7)qtMum;txdomuefYowfxm;ygw,f/

� Digital Zoom- 'D*spfw,fuifr&mwpfvHk;rSmygwJh digital zoom vkyfief;[muifr&m½dkuful;rI

  tajctaeawmfawmfrsm;rsm;atmufrSm-&Sif;&Sifajym&&ifodyfNyD;oHk;pm;vdkYawmh

r&ygbl;/digital zoom technology [muifr&mwvHk;eJY½dkufxm;wJh"gwfyHkwpfyHkudkvSD;jzwfyHkBuD;

csJUNyD;?yuwdtppftrSefr[kwfwJhteD;uyf"gwfyHkwpfyHkudkzefwD;wJhtcgtoHk;jyKzdkYxnfhay;xm;wJh

function wpfckrQomjzpfygw,f/'Dvkyfief;pOfaMumifhoyfoyfpD&SdaewJh pixels av;rsm;wpfckpDudkz,f

&Sm;ypfjcif;(odkYr[kwf)csJUum;apjcif;jzpfapwmaMumifh½kyfyHk&Jht&nftaoG;tqifhtwef;udk,kwfavsmh

usqif;apwwfygw,f/

pmzwfolwdkY½dkufxm;wJh"gwfyHkwpfyHkudkuGefysLwmwpfvHk;ay:rSm photo-editing software

tjyeftvSeftm;jzifh f-stop wefzdk;BuD;av? aperture opening i,fav? jzpfapwmaMumifhrSefbDvl;

twGif;odkYtvif;jzwfoef;rIenf;yg;aprnfjzpfygw,f/aperture opening udk speed [kvnf;oHk;

EIef;ac:a0:wwfMuygao;w,f/fast lens onf slow lens xufvQifjrefwJhvIyf&Sm;½kyfyHkrsm;tay:

ydkNyD;tm½HkcHEdkifpGrf;&SdwmudkowdjyKzdkYvdkygw,f/



jzifh digital zoom eJYwlwJh functions rsdK;udkrMumcP perform vkyfzl;Mur,fvdkYxifygw,f/wu,f

vdkYpmzwfolwdkYrSmtJ'DvdkvkyfzdkYtcsdefr&wJhtcgyJjzpfjzpf? photoediting software r&SdwJhtcgrSmyJ

jzpfjzpf?"gwfyHkudk high resolution jzifh½dkufNyD;? pixels av;awGudkz,f&Sm;jcif;?jzwfawmufjcif;awGjyK

vkyfum?yuwdtppftrSefr[kwfwJhteD;uyf"gwfyHkwpfyHkudk lower resolution jzifhzefwD;vdkY&atmif?

'D*spfw,fuifr&mawGrSm digital zoom function xnfhay;xm;wmjzpfygw,f/ tcsdKUtajctae

awGrSmqdk&ifdigital zoom udktoHk;jyKaqmif&GufEdkifzdkYuefYowfcsufawG&SdaewmawGY&ygw,f/

� Zoom Measurement- digital camerawpfvHk;&Jh specificationsawGudkMunfh&ifoptical

   ESifhdigital zoom vkyfief;2rsdK;pvHk;twGuf*Pef;wvHk;ESifh"x"qdkwJh

tu©&mwvHk;udka&;xm;ay;wmawGY&ygr,f/Oyrm-3x,10x...pojzifhaygh/*Pef;BuD;av?csJUEdkifpGrf;

ydkaumif;avqdkwmodxm;&ygr,f/

optical zoom measurement 10x vdkYa&;xm;wJhuifr&mwdkif;[mtm;vHk;twlwlyJ?csJU

vdrfhr,fvdkYr,lqygeJY/xkwfvkyfolawG[m optical zoom udkwdkif;wJhtcg lens &Jhaqmif&GufEdkif

pGrf;&SdwJhtpGef;wzufrStjcm;tpGef;wzufqDodkYwdkif;&wefzdk;jzifhowfrSwfazmfjyavh&SdMuygw,f/

wenf;ajym&&ifajr§mufazmfudef;(multiplier)[m lens &Jhtrsm;qHk;ESifhtenf;qHk;tMum;jcm;em;csuf

omjzpfygw,f/Oyrm-tenf;qHk;csJUEdkifrItusdK;wlwefzdk;(minimum magnification equivalent)

&SdwJh'D*spfw,fuifr&mwvHk;rSm optical zoom 10x vdkYa&;xm;wJht"dyÜg,f[m maximum zoom-

350mm txdcsJUay;vdrfhr,fvdkYqdkvdkwmjzpfygw,f/'gayr,fhtenf;qHk; 8mm equivalent &SdwJh

'D*spfw,fuifr&mwvHk;rSm10x optical zoom tjyifaemufxyftydkaqmif;pGrf;&nfwpf&yfjzpfwJh

jrifuGif;us,faqmif&GufEdkifpGrf;(wide-angle capabilities)w&yf&Sdw,fvdkYa&;xm;cJhr,fqdk&if-

maximum zoom udk 280mm txdcsJUay;vdrfhr,fvdkYem;vnfxm;&ygr,f/

zoom range udk camera \ specifications awGrSm"35mm film equivalent:28mm

to 280mm" ESifhwlwJh format jzifhazmfjyay;xm;wwfygw,f/ rsm;aomtm;jzifh 50mm lens

measurement udk magnification ESifh wide angle capability &SdaomyHkrSeftjzpfowfrSwf,lqMu

ygw,f/

lens a&G;cs,ftoHk;jyKawmhr,fqdk&ifatmufygtcsuf 4csuftay:rlwnfNyD;pOf;pm;a&G;cs,f

&rSmjzpfygw,f/

á Camera format

á Mount format



á Light Source Comparison

á Reflected Light

á Distance from subject to image sensor

á High and/or width of scene

Camera format eJY Mount format wdkY[m0uftleJYrlvD(nuts & bolts)wdkYvdkygyJ/

wckeJYwck'GefwGJaewJhtcsif;t&mawGjzpfMuygw,f/camera format [m image sensor t&G,f

tpm;eJYqdkifNyD;? C (or) CS qdkNyD;owfrSwfxm;wJh mount format [mvnf;wenf;tm;jzifh im-

age sensor t&G,ftpm;tvdkuftoHk;jyK&wmyJjzpfygw,f/tJ'DtcsufESpfcsuf[m CCTV sys-

tem wpfckudk design vkyfawmhr,fqdk&if?OD;qHk;pOf;pm;&r,fhtcsufESpfcsufjzpfygw,f/

aemufxyfta&;ygwJhtcsufESpfcsufuawmh]]uifr&mxHrS½dkufuGif;twGif;&Sd½kyf0wåKqDodkY]]uifr&mxHrS½dkufuGif;twGif;&Sd½kyf0wåKqDodkY]]uifr&mxHrS½dkufuGif;twGif;&Sd½kyf0wåKqDodkY]]uifr&mxHrS½dkufuGif;twGif;&Sd½kyf0wåKqDodkY]]uifr&mxHrS½dkufuGif;twGif;&Sd½kyf0wåKqDodkY

tuGmta0;tuGmta0;tuGmta0;tuGmta0;tuGmta0;(distance to subject)}}}}}}}}}}ESifh]]pdwf0ifpm;wJh½dkufuGif;&Jhtus,ft0ef;]]pdwf0ifpm;wJh½dkufuGif;&Jhtus,ft0ef;]]pdwf0ifpm;wJh½dkufuGif;&Jhtus,ft0ef;]]pdwf0ifpm;wJh½dkufuGif;&Jhtus,ft0ef;]]pdwf0ifpm;wJh½dkufuGif;&Jhtus,ft0ef;(size of field

of interest)}}}}}}}}}}qdkwJhtcsufawGjzpfMuygw,f/tJ'DtcsufawGtay:rlwnfNyD; lens awGudka&G;wJhtcg

camera format size ESifh mount trsdK;tpm;2rsdK;pvHk;udkufnDrI&SdNyD;om; camera eJYtH0if*Gifus

jzpfzdkYqdkwmvnf;ta&;BuD;ygw,f/'Dtcsuf[m lens ESifh camera 2rsdK;pvHk;0,f&r,fhtcsdefrSm

a&G;cs,f&rSmjzpfayr,fh?&SdNyD;om; camera twGufrSefbDvl;topfwvHk;0,fawmhr,fqdk&if&SdNyD;om;

uifr&meJYtH0ifcGifusjzpfr,fh lens udkyJ?0,f&awmhr,fqdkwmowdjyKapcsifygw,f/ requirements

of distance ESifh fields of view size udkufnDwJh lens wvHk;[m mount ESifh camera format

wckpDtaeeJYvnf;udkufnDrI&SdzdkYvdkygao;w,f/

camera &Jh performance tay:rSmoufa&mufrI&SdwJhtvif;eJYqdkifwJh tcsufESpfcsufudk

vnf;owdjyKoifhygao;w,f/tJ'DtcsufawGuawmh-

á tvif;&JhyrmPtvif;&JhyrmPtvif;&JhyrmPtvif;&JhyrmPtvif;&JhyrmP (quantity)

á tvif;&Jht&nftaoG;tvif;&Jht&nftaoG;tvif;&Jht&nftaoG;tvif;&Jht&nftaoG;tvif;&Jht&nftaoG;(quality)...wdkYjzpfygw,f/

tvif;&JhyrmPtenf;^trsm;(quantity)tvdkuf½kyfyHkt&nftaoG;uGmjcm;Edkifw,fqdkwJh

tcsuf[modomxif&Sm;vSygw,f/tvif;jzefYjzL;rInDnmwJhtvif;yif&if;eJYoifhwifhavQmufywfwJh



yHk(3-22) tvif;yif&if;wdk YtwGufowfrSwft&nftaoG;rsm;yHk(3-22) tvif;yif&if;wdk YtwGufowfrSwft&nftaoG;rsm;yHk(3-22) tvif;yif&if;wdk YtwGufowfrSwft&nftaoG;rsm;yHk(3-22) tvif;yif&if;wdk YtwGufowfrSwft&nftaoG;rsm;yHk(3-22) tvif;yif&if;wdk YtwGufowfrSwft&nftaoG;rsm;

(u) tvif;yif&if;trsdK;rsdK;wdk Y\obm0rsm;(u) tvif;yif&if;trsdK;rsdK;wdk Y\obm0rsm;(u) tvif;yif&if;trsdK;rsdK;wdk Y\obm0rsm;(u) tvif;yif&if;trsdK;rsdK;wdk Y\obm0rsm;(u) tvif;yif&if;trsdK;rsdK;wdk Y\obm0rsm;

(c)(c)(c)(c)(c) CIE Chromaticity diagram



twdkif;twm&SdwJhtvif;yrmPxnfhoGif;NyD;?½kyfyHk½dkuful;azmfxkwfr,fqdk&if?vif;vif;csif;csif;&SdNyD;?

t&nftaoG;aumif;rGefwJh video image udk&&SdrSmjzpfygw,f/

tvif;&Jht&nftaoG;(quality)udkawmha&SUrSmvnf;&Sif;jycJhNyD;jzpfygw,f/tJ'DrSm&Sif;jycJh

wmudktESpfcsKyf&r,fqdk&if-tvif;trsdK;tpm;awG[mt&nftaoG;wpfckeJYwpfckwlnDMujcif;r&Sd

ygbl;/tJ'DvdkrwlwJhtvif;trsdK;tpm;awGeJY½kyfyHk½dkufwJhtcgyHk&Jht&nftaoG;udkxdef;xm;EdkifzdkY

uifr&mxJrSmtxl;wnfaqmufxm;wJhvQyfpD;ywfvrf;awGeJYjyKjyifay;(compensatevkyfay;)EdkifzdkY

vdkygw,f/'grSvJaumif;rGefwJh video image udk&&SdrSmjzpfygw,f/

'ghtjyifuifr&mrSjrifEdkifwJhtvif;a&mifpOfwmcGif[mvlYrsufpdjzihfjrifEdkifwJhtvif;a&mifpOf

wmcGifxufydkNyD;us,fjyefYygw,f/qdkvdkwmuawmh-vlYrsufpdeJYjrifEdkifpGrf;r&SdwJh 880nm rS 950nm

txd&SdteDatmufa&mifjcnfvIdif;tvsm;(infra red wavelength)awGudkuifr&mujrifEdkifpGrf;&Sd

ygw,f/tcsdKUuifr&mawGqdk tJ'DrjrifEdkifwJhvIdif;tvsm;awGrSmaqmif&GufEdkifatmiftxl;wdk;jr§ifhpDrH

'DZdkif;csxm;ygw,f/'Duifr&mrsdK;awGudk visible light level tvGefenf;aomae&mawGrSm½kyfyHk

t&nftaoG;jrifhrm;pGm&&SdEdkifapzdkYtoHk;jyKygw,f/Oyrm-nMunfhuifr&mtrsdK;tpm;awG[mtJ'D

uifr&mawGyJjzpfygw,f/'gaMumifhCCTV security applications awGtwGuf'DZdkif;csawmhr,f

qdk&if-tvif;yrmP(light quantity)ESifhtvif;t&nftaoG;(light quality)udkrjzpfraexnhf

oGif;pOfpm;&ygr,f/tJ'gtjyifuifr&mwyfcsifwJh location odkYjyifyrSaemufxyftvif;ay;zdkYvdk̂

rvdk qdkwmygxnfhoGif;pOf;pm;&rSmjzpfygw,f/tvif;ay;yif&if;trsdK;rsdK;wdkY&Jh characteristics awGudk

ysrf;rQoufwrf;(average life) ?operating cost...pwJhtcsuftvufawGtygt0iftjcm;

tcsuftvufrsm;udkoptical performance ESifh practical features rsm;jzifhjyKpkwifjyxm;wm

udktvif;EIdif;,SOfrIjyum;csyf(light comparison chart)jzifhyHk(3-22-c)rSmazmfjyxm;ygw,f/avh

vmMunfhyg/tvdk&SdwJhtvif;trsdK;tpm;rsdK;&atmifa&G;cs,fqHk;jzwfwJhae&mrSmdemands of the

application?cGifhjyKoHk;pGJaiGaMu;yrmP(budjet)?xdef;odrf;apmifha&Smuf&rnfhtcsuftvuf(maintenance

issues)...ponfhtcsufrsm;ay:rSmvnf;tajcjyKpOf;pm;ay;&rSmjzpfygw,f/

� Colour Temperature of Light Sources-obm0aeYzuftvif;a&mif(nautral daylight)

    [mvlwdkY&JhpHtvif;yif&if;wckjzpfygw,f/tJ'D

tvif;a&mifatmufrSmjrif&wJh½kyf0wåKwdkY&Jhta&miftaoG;awG[molwdkY&Jhyifudk,fta&miftaoG;

rSefawG(absolute true colors)jzpfMuygw,f/'gaMumifhaeYtvif;a&mifr&&SdEdkifwJhtcef;wpfck

twGif;vlwdkYzefwD;xm;wJhtvif;yif&if;jzifhtvif;jzefYjzL;vdkwJhtcgtcef;wGif;&Sd0wåKypönf;wdkY&Jh

yifudk,fta&miftaoG;rSefrsm;twdkif;jrif&EdkifapzdkYtvif;yif&if;awGudkrdrdwdkY&Jhvkyfief;vkdtyfcsuf

ESifhtnDrSefuefpGma&G;oHk;Edkifjcif;[mvnf;tvGefta&;BuD;ygw,f/obm0tvif;jzLtwdkif;&mEIef;

jynfhay;EdkifpGrf;aomtvif;yif&if;[lír&SdEdkifaomfvnf;?b,favmufeD;eD;pyfpyfay;EdkifpGrf;&SdvJqdkwJh

owfrSwfcsufawmh&Sdygw,f/tJ'DowfrSwfcsufudktvif;yif&if;wdkY&Jhcolor temperature jzifhazmf



jyavh&SdMuygw,f/a,bl,stm;jzifhtvif;yif&if;tkyfpkESpfrsdK;&Sdygw,f/incandescent lamp ESifh

fluorescant lamp [líjzpfygw,f/incandescent lamp [mwefpwifeef;rQiftwGif;vQyfpD;ay;

oGif;rIaMumifheef;rQiftylvGefuJumtvif;xkwfaomyljyif;rD;oD;wrsdK;jzpfygw,f/fluorescent lamp

qdkwmuawmhtpGrf;rJh"gwfaiGUtwGif; ionized jzpfaprIaMumifhxGufay:vmwJh photon jzifhrD;acsmif;

eH&Hay:rSmokwfvdrf;xm;aom phosphorous tm;½dkufcwfapumvlwdkYrsufvHk;jrifEdkifwJhtvif;vIdif;

rsm;xGufvmapaoma&mifajymif;awmuftat;rD;oD;wrsdK;jzpfygw,f/

tvif;yif&if;wpfck&Jh color temperature wefzdk;owfrSwfzdkYteufxnfyif&if; (black-

body source)wpfckudktylay;oGif;NyD;?owfrSwfvdkwJhtvif;yif&if;&Jhtvif;a&miftwdkif;&&if

teufxnftylpGefYypönf;(blackbody radiator)&Jhtylcsdef(temperature)udkwdkif;NyD;owfrSwfyg

w,f/ yHk(3-22-c)rSmjyxm;wJh CIE chromaticity diagram ay:rSmay;xm;wJhtylcsdefESifhteD;qHk;

jzpfwJh blackbody radiator &Jhtylcsdef[may;xm;wJhtvif;yif&if;&Jh color temperature yJjzpf

ygw,f/wenf;tm;jzifhajym&&if-blackbody radiator ESifhteD;qHk;wlnDwJhtylcsdefudkay;xm;wJh

tvif;yif&if;wpfck&Jhcolor temperature vdkYac:ygw,f/ natural daylight &Jh color tempera-

ture [m 6504K &Sdayr,fh nomalized reference tjzpf 5500K udk,lygw,f/'Dae&mrSmK[m

tylcsdef&Jhyuwd,lepfjzpfNyD;?u,f(vf)Aif(Kelvin)vkdYqdkvdkwmjzpfygw,f/

� CRI(Color Rendition Index)- tvif;yif&if;wpfck[mta&mifb,favmufvTwfvdrfhrvJqdk

  wmudktwdtusazmfjyzdkYowfrSwfxm;wJhwdkif;wmrIwpf&yf

jzpfygw,fol&JhtjrifhqHk;wefzdk;[m100jzpfNyD;? 90avmufqdk&ifawmfawmfav;aumif;aeygNyD/yHk(3-

22-u)rSmtvif;yif&if;tcsdKUtwGuf CRI wefzdk;awGudkEIdif;,SOfMunfhvdkY&atmifazmfjyay;xm;yg

w,f/

wDADMunfhwJhtcg contrast aumif;apzdkY color temperature 4700K ESifhCRIwefzdk;[m

98&SdNyD;? power 50W pm;wJh Solux rD;oD;avmufqdk&iftawmfygyJ/prints awGeJYtvkyfvkyfwJh

tcga&G;cs,fzdkYtaumif;qHk;rD;oD;awGudktMuHjyK&&if-color temperature 5300K cefYESifh CRI

= 95 &SdwJh ott-lite rSxkwfvkyfwJh18W VisionSaver series Lamp eJYSunWave trsdK;tpm;

5500K,CRI =93 wefzdk;&SdrD;acsmif;vdkyHkpHESifh compact screw yHkpHwdkYrsdK;jzifhxkwfvkyfwJh tvif;jyif;

tm;aumif;wJh fluorescent bulbs wdkYudkoHk;zdkYoifhygw,f/Phillip rSxkwfvkyfwJh 287813 [mvnf;

daylight jzifhtvif;ay;EdkifwJh t&pfyHkpHti,fpm; fluorescent bulb wpfrsdK;NyD;? color tempera-

ture-5000KESifhCRI-82 &Sdygw,f/olY&Jhtvif;[mawmfawmfav;awmufygw,f/tjcm;tao;pm;

fluorescents awGuawmh-SunPro, Panasonic,Verilux wdkYjzpfMuygw,f/



vlYrsufvHk;rSmjrif&wJht&m0wåKwpfck&JhyHk&dyfvTm[mywf0ef;usiftvif;wef;awGtJ'D0wåK

tay:usa&mufNyD;?jyefxGufvmwJhtvif;wef;awGrsufvHk;xJrSjrifvTm(retina)ay:usa&mufwm

aMumifhvlY&JhOD;aESmufpuúKtm½HkrSmjrif&jcif;qdkwJhodpdwfudkcHpm;&&Sdapwma&SUydkif;rSm&Sif;jycJhNyD;ygNyD/

uifr&mrS½kyfyHkazmfxkwfyHk[mvnf;'Dtwdkif;ygyJ/jyifyywf0ef;usifrStvif;wpfck[mt&m0wåKwpfck

ay:usa&muf½kdufcwfwJhtcgjyefvif;wef;tjzpf(reflected light tjzpf)ckefxGufoGm;NyD;uifr&m

&JhrSefbDvl;twGif;0ifa&mufjzwfoef;um image sensor ay:usa&mufNyD;yHk&dyf(image)udkzefwD;

xkwfvkyfay;jcif;jzpfygw,f/trsdK;trnfrwlwJht&m0wåKawG[molwdkYxHodkYkusa&mufvmwJhtvif;

wef;awGudkrwlnDwJhEIef;rsm;jzifhjyefckefxGufapygw,f/Oyrm-teufa&mift0wfwxnfudkuifr&m

jzifh½dkufMunfhwJhtcgteufa&mifyHk&dyfudkomawGY&rSmjzpfygw,f/taMumif;&if;uawmh-tJ'Dteuf

a&mift0wfay:udkusa&mufvmwJhtvif;wef;awGtm;vHk;udktJ'Dt0wfrSpkyf,lypfvdkufwJhtwGuf

(tvif;jyefxkwfay;jcif;vHk;0r&SdawmhwmaMumifh)uifr&mxJ0ifwJhtvif;vHk;0r&SdawmhwmaMumifh

jzpfw,fvdkYqdk&ygr,f/teDa&mif½kyf0wåKudk½dkufwJhtcgrSmvnf;teDa&mif½kyfyHkjrif&wJhoabm

uvnf;'Denf;twdkif;ygyJ/tjzLa&miftvif;wef;twGif;rSteDa&mifrStyusefta&mifvIdif;awG

tm;vHk;udktJ'D½kyf0wåKrSpkyf,lypfvdkufNyD;teDa&miftvif;vIdif;awGudkyJ?tvif;jyefxkwfay;Edkifawmh

vdkYomjzpfygw,f/tu,fítjzLa&mif½kyf0wåKudk½dkufwJhtcgrSmvnf;? tjzLa&mif½kyf0wåK[mtvif;

vIdif;tm;vHk;udktvif;jyefxkwfay;EdkifwJhtwGufrl&if;tjzL a&mif½kyfyHkudkomxkwfay;wmawGY&ygr,f/

trsdK;tpm;rwlwJhtvif;yif&if;awG[mta&mifvIdif;tcsdKUudk ydkNyD;av;av;eufeufjyefxkwfapwwf

wJhobm0&SdwmaMumifhtvif;yif&if;awG&Jhyifudk,fobm0udk,füyiftvif;jyefxGufaprI (reflec-

yHk(3-23) ½Icif;trsdK;rsdK;twGuftvif;jyefowådrsm;udk &mcdkifEIef;jzifhazmfjyxm;yHkyH k(3-23) ½Icif;trsdK;rsdK;twGuftvif;jyefowådrsm;udk &mcdkifEIef;jzifhazmfjyxm;yHkyH k(3-23) ½Icif;trsdK;rsdK;twGuftvif;jyefowådrsm;udk &mcdkifEIef;jzifhazmfjyxm;yHkyH k(3-23) ½Icif;trsdK;rsdK;twGuftvif;jyefowådrsm;udk &mcdkifEIef;jzifhazmfjyxm;yHkyH k(3-23) ½Icif;trsdK;rsdK;twGuftvif;jyefowådrsm;udk &mcdkifEIef;jzifhazmfjyxm;yHk



tance)? ta&mif(color)ESifhoverall illumination wdkYay:wGiftusdK;oufa&mufrI&Sdaewmudkowd

jyKoifhygw,f/tck&Sif;jycJhwJhOyrmyHkpHawGtm;vHk;[mta&mifoefYoefY0wåK(pure colored objects)

awGtwGufomjzpfw,fqdkwmowdjyKapcsifygw,f/obm0ywf0ef;usifrSmtrsm;qHk;awGY&r,fh½Icif;

(odkY)t&m0wåKwdkYrStvif;jyefay;r,fhwefzdk;awGudk &mcdkifEIef;tm;jzifhazmfjyxm;yHkudkyHk(3-23)rSmawGY

&ygvdrfhr,f/avhvmMunfhygOD;/tJ'DrSmawGY&rSmu-vlwdkYzefwD;xm;wJhypönf;awG[mobm0t&m

0wåKawGxuftvif;ydkjyefay;EdkifwmyJjzpfygw,f/tJ'Dtcsuf[mtaqmuftOD;(odkY)t0wftxnf

(odkY)fabrictxnfawGtwGuftxl;rSefuefwmawGY&ygw,f/ydkvD&ufpwm(polyester)?a&,Gefydk;wk

(rayon)...ponfwdkYeJY&ufxm;wJht0wftxnfawG[mtvif;jyefEdkifwJh*kPfowåd&Sdayr,fh?0g*Grf;

csnf(cotton)?odk;arT;(wool)...ponfwdkYjzifh&ufvkyfxm;wJht0wftxnfawGuawmhtvif;

pkyf,lwJh*kPfowåd&SdwmowdjyKzdkYvdkygw,f/





AD'D,dkarmfeDwmawG[m electrical signal av;awGudk vlwdkYrsufvHk;eJYjrifEdkifwJh yHk&dyfawG

tjzpfajymif;ay;EdkifwJh(converted vkyfay;EdkifwJh) tDvufx&Gef;epfpufypönf;(electronic equip-

ment) wpfrsdK;jzpfygw,f/ CCTV uifr&mawGrSxkwfay;vdkufwJh video signal awGudk screen

ay:rSmapmifhMunfhzdkYtoHk;jyKwJh armfeDwmawGudkawmh cctv monitor vdkYac:ygw,f/trsm;tm;jzifh

monitors awG[m standard television set awGrSmvdk [if;vif;jyifxJvTifhxm;wJh ½kyf̂ oHvIdif;

awGzrf;ay;EdkifwJh tuner section ygavhr&Sdygbl;/armfeDwmawG[m cable eJYwdkuf½dkufydkYvdkufwJh

composite video(odkYr[kwf)component video(odkYr[kwf)s-video(odkYr[kwf)HDMI video

...pwJh medium awGudk interface vkyfzdkYt"du'DZdkif;csxm;wmjzpfygw,f/armfeDwmqdk&if tuner

section rygbl;qdkNyD;awmhvnf;avSeH"g;xpfrSwfrxm;ygeJYOD;/tcsdKU CCTV pepfawGrSmuifr&m

signal udk armfeDwmqDydkYay;zdkY(cableajy;zdkYtcuftcJ&SdwJhae&mrsdK;awGrSm)RF tuner ygwJhBudK;rJhpepf

armfeDwm(wireless monitor)trsdK;tpm;awGoHk;rStqifajyygw,f/tJ'DtcgrsdK;rSmawmha&'D,dk

vIdif;zrf;EdkifwJh tuner section ygudkygrS&rSmyg/ wireless monitor awGudkorm;½dk;usuifr&mawGeJY

oHk;vdkYr&ygbl;/oD;oefYxkwfvkyfxm;wJh wireless camera awGeJYwGJoHk;&ygw,f/

trsm;tm;jzifharmfeDwmawGudkvnf; uifr&mawGvdkyJ performance ay:rlwnfNyD; tjzL^

trnf;armfeDwm (black & white monitor)? a&mifpHkarmfeDwm(color monitor)...[lívnf;

aumif;? technology ay:rlwnfNyD; CRT monitor? LCD monitor? Plasma monitor? LED

monitor qdkNyD;vnf;aumif;...trnfawGay;NyD;xkwfvkyfygw,f/jrifuGif;t&G,ftpm;ay:rlwnf

NyD;awmhvnf; screen size rsdK;pHk0,fvdkY&ygw,f/yHk(4-1)rSmenf;ynmrwlwJharmfeDwm3rsdK;kjyxm;

ygw,f/

CCTV pepfwpfck'DZdkif;cswJhtcgb,favmufyJ resolution jrifhwJh? b,favmufaumif;yg

w,fqdkwJharmfeDwmjzpfygap? resolution edrfhwJh camera eJYwGJoHk;&iftvum;ygyJ/vdkufzufnD

atmifa&G;cs,foHk;wwf&ygr,f/black & white uifr&mawGeJY color armfeDwmawGa&maESmoHk;

wmudktxl;a&Smif&Sm;yg/uRefawmfwdkYEdkifiHrSmom black & white uifr&mrawGYawmhwmyg/jynfy

EdkifiHawmfawmfrsm;rsm;rSm'DaeYxd&SdaeqJygyJ/



armfeDwmawGxkwfvkyfwJhtcgt&G,frsdK;pHkxkwfvkyfygw,f/t"dutaeeJYuawmh-jrifuGif;

(screen size)&Jht&G,ftpm;aygh/ screen size &Jht&G,ftpm;qdkwm½kyfyHkay:wJhzefom;jyif&Jhaxmifh

jzwftwdkif;twmudkac:wmyg/CCTV monitorwdkY&Jh screen sizeudk pHtm;jzifh14", 15", 17",

19", 21"...pojzifhtpm;pm;xkwfvkyfygw,f/vdktyfcsufay:rlwnfNyD;'DxufBuD;wJh(odkYr[kwf)

i,fwJhscreen sizes awGtaeeJYvnf;xkwfvkyfygao;w,f/projection screen awG uawmh size

BuD;wJh displaytrsdK;tpm;awGjzpfygw,f/ CCTV security system wpfckrSmuifr&mwpfvHk;pD

twGufarmfeDwmwpfvHk;pDpepf(dedicated monitor)rsdK;xm;&SdtoHk;jyKwJhtcg 9" t&G,farmfeDwm

tao;pm;awGeJYtoHk;jyKwmtoifhawmfqHk;jzpfygw,f/pm;yGJay:rSmawmharmfeDwmawGeJYyGva,mif;

xaeygvdrfhw,f/tJ'Dvdkrjzpfvdkbl;qdk&ifawmht&G,ftpm;BuD;wJharmfeDwmwpfvHk;wnf;eJY operator

tvdk&SdwJhuifr&mudkac:MunfhvdkY&atmif(call -up vkyfEdkifatmif)pDrHxm;wJh?tjrif&Sif;wJh'DZdkif;rsdK;

toHk;jyKEdkifygw,f/t&G,fBuD;wJharmfeDwmoHk;wJhtcgtJ'DarmfeDwmay:rSmvideo source(camera)

awGudkwpfvHk;(odkYr[kwf)wpfvHk;xufydkwJh split screen vdkyHkpHrsdK;eJYwcsdefwnf;wNydKifwnf;jyvdkY&wJh

special effect vdk pufud&d,mawGeJYyl;wGJoHk;r,fqdk&ifydkNyD;tqifajyygw,f/t&ifutoHk;jyKcJhwJh

vHkjcHKa&;pepfawGrSmqdk&if armfeDwmwpfvHk;ay:rSmuifr&mwvHk;pDudkrMumrMumac:Munfh&wJh

yHkpHrsdK;oHk;cJhMuayr,fh?tcktcgrSmawmh CCTV pepfESifhtwl,SufET,fwdk;wufvmwJh video mul-

tiplexer ESifh quad compressor enf;ynmopfwdkY&JhtultnDaMumifh video sources aygif;rsm;

pGmrSxkwfay;vdkufwJh½kyfyHkaygif;rsm;pGmudk screen wpfckay:rSmwcsdefwnf;?wNydKifwnf;Munfh½IEdkif

jyDjzpfygw,f/tckvdkt&G,ftpm;BuD;wJharmfeDwmawGwdk;csJUoHk;EdkifvmwJhtwGufydkNyD;pdwfcs&wJh

vHkjcHKa&;pepfqdkif&mtusdK;w&m;awGudk&&Sdvmapygw,f/tJ'Dvdk multiplexing ESifh compres-

sor enf;ynmtusdK;aus;Zl;aMumifh,aeYacwfrSDvHkNcHKa&;pepfawGrSmarmfeDwmta&twGufoHk;pGJ&rI

avQmhcsEdkifNyDjzpfwJhtjyif ueOD;wyfqifukefusp&dwf(initial cost)vnf; oufomvmygw,f/

'ghtjyifxdef;odrf;apmifha&Smuf&wJhvkyfief;pOf(naintenance cycles)vnf; xdxda&mufa&mufavQmh

usoGm;wmawGY&ygw,f/,cktcsdefxdavhvmawGY&Sd&oavmufqdk&&if-pwl'D,dkawGrSmtvkyfvkyf

aeMuwJh operators awG[marmfeDwm3vHk;xufydkwJh view udk awmufavQmufwqufwnf;45rdepf

xufydkNyD; pGrf;&nfjynfhxdxda&mufa&mufMunfhEdkifpGrf;r&Sdygbl;/tJ'DtcsufaMumifharmfeDwmwvHk;

wnf;oHk;jcif;[mydkNyD;tqifajyapw,fvdkYqdk&rSmyg/



(u) (u) (u) (u) (u) CRT monitor

(c) (c) (c) (c) (c) LCD monitor

(*) (*) (*) (*) (*) Plasma monitor

yHk(4-1) armfeDwm trsdK;rsdK;awGYjrif&yHk/yHk(4-1) armfeDwm trsdK;rsdK;awGYjrif&yHk/yHk(4-1) armfeDwm trsdK;rsdK;awGYjrif&yHk/yHk(4-1) armfeDwm trsdK;rsdK;awGYjrif&yHk/yHk(4-1) armfeDwm trsdK;rsdK;awGYjrif&yHk/



yHk(4-2) armfeDwmt&G,ftpm;trsdK;rsdK;tvdkuf cGmMunfhoifhonfhtuGmta0;rsm;yHk(4-2) armfeDwmt&G,ftpm;trsdK;rsdK;tvdkuf cGmMunfhoifhonfhtuGmta0;rsm;yHk(4-2) armfeDwmt&G,ftpm;trsdK;rsdK;tvdkuf cGmMunfhoifhonfhtuGmta0;rsm;yHk(4-2) armfeDwmt&G,ftpm;trsdK;rsdK;tvdkuf cGmMunfhoifhonfhtuGmta0;rsm;yHk(4-2) armfeDwmt&G,ftpm;trsdK;rsdK;tvdkuf cGmMunfhoifhonfhtuGmta0;rsm;

toHk;jyKr,fharmfeDwmt&G,ftpm;[marmfeDwmawGae&mcsxm;r,fh operation center

'DZdkif;udkvnf;xdef;n§day;ygw,f/'ghtjyift&G,ftpm;ao;i,fwJharmfeDwmawGtoHk;jyKwJhtcg op-

erator awG[m image twGif;rStao;pdwftoGiftjyifav;awGMunfhcsifwJhtcgarmfeDwmrsufESm

jyifteD;wdk;uyfMunfh&rSmjzpfygw,f/yHk(4-2)rSmarmfeDwmt&G,ftpm;trsdK;rsdK;twGuf operator

tm; screen ESifhcGmMunfhoifhwJhtuGmta0;(viewing distance)awGudkay;xm;ygw,f/tMurf;

zsif;rSwfxm;csif&ifawmh- Display screen tjrifh&Jh 4q ESifh 8q tMum;Munfhwmtaumif;qHk;

qdkwmygyJ/

uifr&m[m image wpfyHkudktvsm;vdkufvdkif;wGJav;rsm;o@mefaMumif;,lovdkrsdK;

armfeDwm[mvnf; olU&Jh screen ay:rSm information awGudkazmfxkwfzdkYaqmif&GufwJhtcgrSvnf;

uifr&mtwdkif;tvm;wlvkyfaqmifygw,f/tJ'Dvdkif;av;awG[marmfeDwmao;wJhtcgvdkif;av;

awGpdwfNyD;rjrif&ayr,fh?armfeDwmBuD;wJhtcgvdkif;BuJBuD;awGo@mefxifxif&Sm;&Sm;jrif&rSmjzpfyg

w,f/'DhtwGufaMumifharmfeDwmti,fpm;awG[m resolution jrifhovdkrsdK;jzpfaewJhtwGuf?armfeD

wmao;awG&Jh resolution [m CCD cameras awG&Jh resolution xufomw,fvdkYajymEdkifygw,f/

tESpfcsKyfwifjyvdkwmuawmh-tdrfoHk; TV aps;uGuf[m monitor aps;uGufay:rSmcsdefcGif

vQmnDrQaezdkYwdkuf½dkufxdef;n§day;xm;wJhpepfwpf&yf&Sdygw,f/txl;ojzifh-yHkazmfrD;oD;(picture

tubes)awGwnfaqmufwJhtcgoHk;pGJol&Jhaps;uGufawmif;qdkrI specifications xufavQmhhNyD;xkwfvkyf

&wJhtwGufwDADrD;oD;awG&Jhoufwrf;[mCCTV equipment xufydkwdkwmudkawGY&ygw,f/



zvifjym;wpfcsyf&Jhaemufzuftvif;yif&if;wpfckrSxkwfvkyfay;vdkufwJh tvif;wef;awGudk

½Icif;yHk&dyfawGygwJh zviftwGif;jzwfoef;apum yuwdnDnmjyefYjyL;wJhtjzLa&mifydwfum;

(odkYr[kwf) puúLjzLum;csyf(odkYr[kwf)taqmuftOD;eH&HjzLwckckay:rD;xdk;t&dyfcsjyo&wJh½kyf&Sif

zvifpepfrSpwifcJhwJh projection display enf;ynm[m'DaeYcsdefcgrSm display technologies

aygif;pHkjzifholYxufigtNydKiftqdkifrufvHk;rsm;ay;NyD;ae&m,lEdkifzdkYBudK;pm;½kef;uefaeMuygw,f/

Cathode-Ray-Tube(CRT), Organic Light-Emitting Diode(OLED) , AMLCD, Digi-
tal Light Processing (DLP), SED-tv, LED Display, Field Emission Display(FED),
Quantum Dot Display (QLED)...pwJh  display technologies awG[m'DaeYacwfNydKifenf;

ynmwcsdKUvdkYqdk&ygr,f/tckacwfrSm-armfeDwmawGudktrnfay;xkwfvkyfwJhtcgtoHk;jyKwJh dis-

play screen wnfaqmufenf;ay:tajcjyKNyD;trnfay;xkwfvkyfvmMuygw,f/tJ'Denf;pepfawG

teufatmufazmfjyygenf;pepftcsdKUudkpmzwfolrsm;A[kokw&apzdkYtenf;i,fazmfjyay;yghr,f/

tJ'D display awGudk-udk,fwdkifvkyfzdkYrvG,fayr,fh?odxm;awmholawGeJYawGY&if-enf;enf;]]tmacsmif}}

vdkY&atmifapwemeJYyg/enf;enf;avmufawmhonf;cHzwfay;yg/udkif;-OD;aESmufajcmufvdkufMu&

atmif-

á á á á á CRT display screen

á á á á á Plasma display screen

á á á á á LCD display screen

á á á á á TFT display screen

� Structure of CRT- av[me,fpepfoHk;uifr&mrD;oD;vdkrsdK;avpkyfxkwfxm;NyD;?]acgif;avmif;}

       yHkpHrsdK;&SdwJhyHkazmfrsufESmjyifygzeftdrfBuD;udk CRT (Cathode Ray Tube)

vdkYac:ygw,f/yHk(4-3-c)½Iyg/rD;oD;&Jhvnfyif;ydkif;rSm]"gwfr}vQyfppf*kPfowådaqmiftDvufx&GefrIH

rsm;udktylay;wJhenf;jzifhxkwfay;wJhtDvufx&Gefaoewf (electron gun)qdkwm&Sdygw,f/ black

& white CRT rSm electron gun wpfvufomygNyD;? color CRT rSmawmheD?pdrf;?jym-tDvufx&Gef

wef;oHk;wef;twGuf3vufxnfhxm;ygw,f/tDvufx&GefrIHawGxGufvmatmifrDoD;twGif;rSmxnfh

xm;wJhtylay; rD;Zm(heter)rsm;rSaqmif&Guf&wJhtwGufCRT monitor awGrSm½kyfyHkay:vmzdkYapmifh

&wJhtylay;csdef(warm-up time)wpf&yf&Sdaewm[mCRTtrsdK;tpm;awG&Jhtm;enf;csufvdkYqdk&



(u) (u) (u) (u) (u) Color CRT monitor

(c) (c) (c) (c) (c) CRT type Picture Tube

yHk(4-3) yHk(4-3) yHk(4-3) yHk(4-3) yHk(4-3) CRT monitor ESifhESifhESifhESifhESifh CRT type Picture Tube



rSmyg/

rD;oD;&Jha&SUrsufESmpmzufay:rS yHk&dyfxifazm(pf)zm zefum;csyf(phosphor screen)ay:odkY

tDvufx&GefrIHawGusa&mufvmzdkYtwGuf?tJEkwfvdkYac:wJh]"gwfzdk}acgif;odkY tvGefjrifhwJh "gwfzdkAdkYtm;

wpf&yfay;NyD;qGJxkwfygw,f/CRT wdkY&JhtJEk'fAdkYtm;[myHkrSeftm;jzifh10000V (10kV)(tjzL^trnf;

twGuf)rS 25000V(25kV)(ta&miftwGuf)oHk;avh&Sdygw,f/tDvufx&GefawGrD;oD;&Jhvnfyif;

electron gun rSrsufESmpm screen ay:odkYoGm;&mvrf;wavsmuftydwftqdkYt[efYtwm;r&SdapzdkY

avudkvkH;0ukefpifatmifpkyfNyD;rD;oD;twGif;av[me,fvkyfxm;&ygw,f/tJ'Dav[me,ftwGif;

jzpfay:aewJh"gwfr*kPfowådaqmiftDvufx&Gefwef;udk uufokwfa&mifjcnf(cathode ray)vdkYac:

ygw,f/

CRT &JhyHk&dyfxif us,fjyefYwJhzefom;jyif(screen)udk vlwdkYrsufvHk;eJYrjrifEdkifwJh tDvufx&Gef

wef;awGusa&mufwJhtcg(odkYr[kwf)uufokwfa&mifjcnfusa&mufwJhtcgvlYrsufvHk;jzifhjrifEdkifaomtvif;

a&mifxGufapwJh"gwk"gwfaq;om; (phosphor) eJY coated vkyfxm;ygw,f/tJ'D screen udka&mif

ajymif;awmufum;csyf(fluorescent screen)vdkYvnf;ac:ygw,f/B&W CRT &JhrsufESmjyifrSm

coated vkyfxm;wJhaq;om;uawmhtjzLa&mifxGufapwJh"gwkaq;om;wpfrsdK;wnf;omoHk;NyD;?

color CRT &JhrsufESmjyifrSmokwfvdrf;wJhaq;om;awGuawmh red, green, blue ta&mifwpfrsdK;

pDxGufapwJh"gwkaq;om;awGtoHk;jyKygw,f/tJ'D R , G , B phosphor awGudkoHk;yGifhqdkiftpuf

av;rsm;o@mefjzihfvnf;aumif;?tpif;av;awGtwef;vdkufcsxm;wJh o@mefjzifhvnf;aumif;

coated vkyfxm;ygw,f/rD;oD;&Jha&SUrsufESmpmay:rSmjrif&wJhtDvufx&Gefwef;aMumifhjzpfvm&aom

tvif;pufav;udk raster vdkYac:ygw,f/tJ'D raster av;[mjywfom;uspfvpfpGmay:apzdkY fo-

cusing qdkwJhvkyfief;udk rD;oD;vnfyif;xJrSmxnfhay;xm;wJh focusing grid(g3)&JhtultnDeJY

aqmif&Gufygw,f/'ghtjyiftDvufx&GeftrIHtenf;^trsm;usa&mufEdkifapzdkYxdef;csKyfay;wJhvkyfief;

udk control grid(g1)uvkyfaqmifygw,f/ screen ay:udktDvufx&Gefwef;usa&mufwmrsm;&if

(vQyfpD;aMumif;rsm;&if)tvif;ydkNyD;xkwfay;ygw,f/vQyfpD;aMumif;enf;&ifawmhtvif;enf;enf;yJ?

xkwfay;rSmyg/

� How to Operate the CRT- yHkazmfrD;oD;rsufESmjyifay:rSmwjyifvHk;½kyfyHkazmfxkwfEdkifzdkY(wjyif

vHk;vif;EdkifzdkY)tDvufx&Gefwef;udk b,fnmxufatmufwdrf;z,f&if;

aMumif;ap&ygw,f/tJ'gudk scanning vkyfw,fvdkYac:wJhtaMumif;a&SUydkif;rSmvnf;enf;enf;ajym

cJhNyD;ygNyD/CRT armfeDwmawGrSmtDvufx&Gef scanning udkrD;oD;vnfyif;ay:wifxm;wJh

deflaction yoke (DY)twGif; scanning current pD;qif;aprIaMumifhjzpfay:vmwJhvQyfppfoHvdkuf

pufuGif;jzifhwdrf;z,fwJhenf;(electromagnetic deflection method)jzifhaqmif&Gufapygw,f/

vIdif;yHkMunfhud&d,m(oscilloscope) CRT rSmawmhrD;oD;vnfyif;twGif;rSmxnfhxm;wJh deflec-

tion plates (DP)awGqDscanning voltage ay;tyfrIaMumifhjzpfay:vmwJhvQyfppfNidrfpufuGif;enf;

(electrostatic deflection method)jzifhaqmif&Gufapwmjzpfygw,f/



(u) (u) (u) (u) (u) Inside the Color CRT

yHk(4-4) toHk;rsm;aom yHk(4-4) toHk;rsm;aom yHk(4-4) toHk;rsm;aom yHk(4-4) toHk;rsm;aom yHk(4-4) toHk;rsm;aom CRT  2 rsdK;  2 rsdK;  2 rsdK;  2 rsdK;  2 rsdK;

(c) (c) (c) (c) (c) Shadow mask CRT

(*) (*) (*) (*) (*) Aperture grill CRT



� Shadow mask and Aperture Grill- color CRT &Jh tricolor screen ay:rSta&mifwpfrsdK;

pDazmfxkwfay;r,fhazmh(pf)zmrsm;ay:odkYscanning vkyf

aewJhtDvufx&Gefwef;toD;oD;[moufqdkif&mta&mifphosphor rsm;qDodkYomusa&mufapNyD;?

roufqdkifwJh phosphor rsm;ay:odkYusa&mufjcif;r&Sdap&ef phosphor screen ra&mufcif shadow

mask vdkYac:wJh taygufao; av;awGodef;ESifhcsDazmufxm;wJhoHZumjym;wpfcsyfxnfhxm;

ygw,f/tJ'DoHZumjym[mta&mifydkif;jcm;ay;wJhpufrIqdkif&mtpdwftydkif;ozG,fwm0efxrf;aqmif

ygw,f/tJ'D shadow mask ryg&ifta&mifawGuGufNyD;?rSefuefwJha&mifpHk½kyfyHkudkvnf;ay;Edkifawmh

rSmr[kwfygbl;/'DtrsdK;tpm;rD;oD;udk shadow mask CRT vdkYac:ygw,f/yHk(4-4-c)½I/

1968 ckESpfrSm trinitron vdkYac:wJh CRT enf;ynmopfwpfrsdK;udk Sony aumfydka&;&Sif;rS

pwifrdwfqufwDxGifEdkifcJhygw,f/tJ'DrD;oD;trsdK;tpm;rSmoHrPdZumjym;tpm;?cyfwif;wif;qGJxm;

wJh axmifvdkuf0g,mBudK;av;awGudk ta&mifydkif;jcm;wJhtpdwftydkif; ozG,ftoHk;jyKxm;ygw,f/

tJ'gudk aperture grill vdkYac:ygw,f/ aperture grill CRT rSm phosphor awGudktpufav;rsm;

o@meftpm;-tpif;av;(strips)rsm;o@mefcoated vkyfxm;ygw,f/yHk (4-4-*)½I/tjzL^trnf;

CRT rSmawmhwpfa&mifwnf;&Sd phosphor udktoHk;jyKwJhtwGufta&mifydkif;jcm;p&mrvdkygbl;/

'gaMumifh shadow mask (aperture grill)rvdktyfygbl;/color CRT awGrSmxnfhxm;wJh shadow

mask ? aperture grill awG[mt&Sdefjyif;pGma&G;vsm;aewJhtDvufx&GefawGeJYaqmifhrdrIaMumifh x-

ray taysmhpm;wpfrsdK;xkwfvkyfapygw,f/tJ'D x-ray [mtaMumif;t&if;cHtrsdK;rsdK;aMumifhtm;

jyif;vmNyDqdk&if?armfeDwmtoHk;jyKoludk"gwfa&mifjcnfoifhrItEå&,fusa&mufapygw,f/color CRT

monitor awG'DZdkif;cs&&ifa&SmifvTJvdkYr&wJhtJ'D x-ray a&mifjcnf&Jhjyif;tm;tqifh(level)udk 0.5mR/

hr(miliroentgen per hour)xufrausmfzdkYtjynfjynfqdkif&musr®ma&;tzGJUBuD;rSjyXmef;owfrSwf

xm;ygw,f/B & W CRTawGrSmawmhta&mifydkif;jcm;ay;wJhshadow mask(aperture grill)ryg

wJhtwGuf x-ray rxGufygbl;/aperture grill CRT [m screen ay:usa&mufr,fhtDvufx&Gef

awGudk shadow mask xufydwfqdkYwm;qD;xm;rIenf;yg;wJhtwGuf anode AdkYtm;jrifhrm;pGmay;

oGif;&efrvdkyJ?tJEk'fAdkYtm;tenf;i,frQavmufjzifhyif(16kVavmufjzifhyif)?tvif;vHkavmufpGm

xkwfay;Edkifygw,f/ shadow mask CRT awG[mtDvufx&GefqHk; ½IH;rIrsm;wJhtwGuf Anode

potential (25kVtxd)jrifhjrifhay;rSvHkavmufwJhtvif;udkay;Edkifygw,f/aperture grill CRT

awG[mtJEk'fAdkYtm;tenf;i,fomoHk;&wJhtwGuf x-ray a&mifjcnfxGufay:rItqifh[m shadow

mask CRT awGxufydkNyD;enf;ygw,f/'gaMumifhvnf; sony rSwDxGifcJhwJh trinitron CRT [m

olYacwfolYtcgwkef;u-bk&ifwpfqljzpfcJhwmyg/

� Pincushion Correction- CRT rD;oD;awG&JhtDvufx&Gefwef;udk omreftm;jzifhrD;oD; screen

   &JhA[dkrSwfudkcsdefxm;ygw,f/tJ'DtDvufx&Gefwef;udkrsufESmjyifwjyif

vHk; raster jzpfay:vmatmif scanning vkyf,lwJhtcg DY &Jhatmuf deflection point rS screen



tv,frSwfteD;w0dkuftuGmta0;eJY screen &Jhxufatmufb,fnmab;rsm;qDodkYtuGmta0;

awG[mpufvHk;&Jhtcsif;0uftjzpfwlnDatmifxm;r,fqdk&if?yHkazmfrD;oD;rsufESmjyif[mawmfawmf

av;cHk;aerSmjzpfygw,f/tJ'DrsufESmjyifcHk;yHk screen ay:rSm½kyfyHkazmfwJhtcg*sDMoarBwDqdkif&m yHkysuf

jcif;udkjzpfapwJh twGuftcsdK;tpm;ruswJhyHk&dyfrsm;udkomay;ygvdrfhr,f/rD;oD;rsufESmpmudk jyefYum;

vdkufwJhtcgrSmawmh tJ'DyHkysufrIaysmufuG,foGm;rSmjzpfayr,fh screen &Jhxuf?atmuf?b,f?nm

wnfae&mrsm;eJY screen &Jhtv,fae&mteD;w0dkufae&mwdkY&Jh deflection point rStuGmta0;

(tcsif;0uf)wdkY[mrwlawmhygbl;/'DtcgrSm screen &Jhxufatmufb,fnmae&mawG&Jh raster

(tvif;jyif)udkMunfh&if?av;zufav;wefcGufaewmudkawGY&ygvdrfhr,f/tckvdkxufatmufb,fnm

ab;rsm;cGufaewJh raster jzpfapwJhjypfcsufrsdK;udk?yiftyfpdkufzHktvif;yHkysufjcif; (pincushion raster

distortion)vdkYac:ygw,f/tJ'Dqdk;usdK;jzpf&yfudk pincushion correction vkdYac:wJhtxl;tDvuf

x&Gef;epfywfvrf;eJYjyKjyifvdkY&ygw,f/ CRT wdkY&Jh face plate screen udktaqmuftOD;eH&HvdkrsdK;

vHk;0jyefYaezdkYaqmif&Gufcsif&ifenf;ynmtvGefjrifhrm;NyD;?aps;vnf;t&rf;BuD;wJhtvGefYtvGefaumif;

wJh pincushion correction circuit rsdK;udktoHk;jyKzdkYvdkygw,f/'gaMumifhp&dwfpu-toifhtwifhom

&SdwJhtrsm;oHk; CRT armfeDwmwdkY&JhyHk&dyfxifrsufESmjyif[menf;enf;awmhcHk;rSmyg/tJ'Dtcsuf[mCRT

wdkY&Jhtm;enf;csufwpfckjzpfw,fqdkwmowdjyKMuzdkYwifjyvdkufyg&ap/ pinchshion jyóem[m'DaeY

displayenf;ynmopfawGrSmr&Sdawmhygbl;/a&S;acwfCRTawGrSmyJ?awGY&rSmyg/bmyJjzpfjzpfolYacwf

olYtcgtvdkufay:xGef;cJhwJhynm&SifBuD;awG&JhBudK;yrf;ajz&Sif;rIudkawmhuRefawmfwdkY*kPfjyKrSwfwrf;

wif&rSmyg/

� Technology of Plasma- pum;vHk;BuD;jrifNyD;vefYzsm;-rzsm;oGm;MuygeJYOD;/plasma display

   enf;ynm[mvuf&SdoHk;aewJhtdrfoHk; zefrD;acsmif;wdk Y? eD,Gef

qdkif;bkwfrD;acsmif;wdkY wnfaqmufwJhenf;ynmudkenf;enf;av;rGrf;rHxm;wmyg/plasma displays

awG[mawmufywJh displays trsdK;tpm;awGjzpfMuygw,f/obm0rSmawGY&wJhta&miftaoG;rsdK;

pHkudkus,fus,fjyefYjyefYxkwfvkyfay;EdkifpGrf;&Sdygw,f/axmifhjzwftwdkif;twmyrmP150 inches

(3.8m)txd&SdtawmftoifhBuD;rm;wJht&G,ftpm;txdxkwfvkyfEdkifygw,f/pufydwfxm;wJhtajc

taerSm&SdwJh plasma screen &JhyHkrSeftvif;jyif;tm;tqifhudk LCD screen ESifhEIdif;,SOfMunfhr,f

qdk&ifydkNyD;eufarSmifaewmawGY&ygw,f/tJ'Dcsuf[mbmudktaxmuftuljyKovJqdkawmh ½kyfyHk&Jh

contrast range udkwdk;wufapygw,f/'gaMumifh plasma display awG[m½kyfyHkudkxif&Sm;jywfom;

ay:vGifuGJjym;pGmxkwfvkyfay;Edkifygw,f/plasma dispplay panel wdkY&Jhtxl[myifudk,ftm;jzifh

6cm(2.5 inches)rQom&SdNyD;?tDvufx&Gef;epfywfvrf;rsm;tygt0if monitor wvHk;-vHk;pm&Jhtxl



yHk(4-5) yHk(4-5) yHk(4-5) yHk(4-5) yHk(4-5) Plasam Display Panel(PDP) tajccHoabmw&m;tajccHoabmw&m;tajccHoabmw&m;tajccHoabmw&m;tajccHoabmw&m;

(u) (u) (u) (u) (u) PDP twGif;ydkif;wnfaqmufyHk twGif;ydkif;wnfaqmufyHk twGif;ydkif;wnfaqmufyHk twGif;ydkif;wnfaqmufyHk twGif;ydkif;wnfaqmufyHk

(c) (c) (c) (c) (c) Plasma display twGif;rStwGif;rStwGif;rStwGif;rStwGif;rS ionized gas



[m10cm(4 inches)atmufrSmom&Sdygw,f/1m2 screen size twGufyg0gpm;oHk;rIyrmP[m

CRT (odkY) AMLCD displays wdkYenf;wltvGefrsm;jym;ygw,f/yg0gpm;oHk;rIyrmP[m screen

ay:rSmazmfxkwfr,fh½kyfyHktvif;^tarSmifay:rSmrlwnfygw,f/awmufywJh½Icif;awG[myg0gpm;oHk;

rIrsm;jym;NyD;arSmifwJh½Icif;awG[myg0gydkNyD;pm;oHk;rIenf;yg;ygw,f/ CRT vdkygyJ/yHkrSefyg0gpm;oHk;rI

taeeJYqdk&if 50-inches(127cm) screen t&G,ftpm;[m 400 watts cefYpm;oHk;NyD;? cinema

mode odkY set vkyfxm;pOfrSmawmh 200 watts rS 310 watts tMum;ompm;oHk;ygw,f/ default

tm;jzifh plasma screens trsm;pkudk tvif;a&miftvGeftrif;enf;yg;pGmxm;&Sdaom home mode

&Jh 2qeD;yg;yrmPjzpfwJh 500-700 watts cefYjzifh set vkyfxm;avh&Sdygw,f/plasma displays

awG&Jhoufwrf;t&Munfhr,fqdk&ifactual display time twGufem&Daygif; 100,000 cefYtxd

toHk;jyKvdkY&wJhtrsdK;tpm;awmifxGufvmygNyD/wpfaeYudk10 hours oHk;r,fqdk&if 27 years cefY

oufwrf;&Sdygw,f/

plasma display screen awGudk glass eJYjyKvkyfxm;wmaMumifh LCD screen jyKvkyfwJh

tcgtoHk;jyKwJh ypönf;awGxuftvif;ydkNyD;jyefxkwf (reflected vkyf)ay;ygw,f/'DtwGufaMumifh

viewing area twGif;rSm&SdwJh tvif;jyef0wåKypönf;rsm;tm; pl;&SpGmtvif;jyefrIudkjzpfapwwfyg

w,f/tJ'DtcsufaMumifhxkwfvkyfolawG[maemufydkif;xkwf plasma screen awGudktvif;awmufy

rIppfypönf;(anti-glare filter material)jzifhokwfvdrf;zHk;vTrf;xkwfvkyfvmMuygw,f/,ckvuf&Sdae

txm;t&-screen size32 inches xufi,fwJh plasma display udk pD;yGm;jzpfxkwfvkyfa&mif;cs

jcif;r&Sdygbl;/32 inches t&G,fawGawmifxkwfvkyfoltenf;pkavmufom enhenced-defination

television(EDTV) plasma display awGtwGuf&nf&G,fNyD; plasma HDTVs taeeJYtenf;

tusOf;xkwfvkyfwmyg/MuD;rm;wJhum;csyft&G,ftpm;xkwfvkyfrIenf;ynmqDodkYOD;wnfavQmufvSrf;

vQuf&SdwJh,aeYtcgor,wGif 32 inches t&G,ftpm;awG[m?vQifjrefpGmaysmufuG,fvmaeNyDjzpf

ygw,f/

� Structure of The Plasma Display Panel- plasma display panel jyKvkyfxm;yHkudktenf;

    i,fazmfjyyghr,f/yvmprm(plasma)qdkpum;

t"dyÜg,f[maq;ynmoabmeJYajym&if?vlYcEÅmudk,faoG;aMumawGxJrSmaoG;Oav;awGa&GUarsmvdkY&

atmifobm0uzefwD;ay;tyfxm;wJht&nfwpfrsdK;udkac:wmjzpfygw,f/'Dae&mrSmawmhvQyfppf

"gwfaqmiftdkif;,Gef;jyK"gwfaiGUav;awG(electrically charged ionized gases)xnfhxm;wJhqJ

(vf)tuefYao;av;awGxJrSmtDvufx&GefrHIav;awGa&GYvsm;apum?tvif;a&mifxkwfvkyfwJhenf;

pOftjzpfwifpm;trnfjyKxm;wmjzpfw,fvdkY½Ijrifyg/

yHkrSeftm;jzifhzefeJYjyKvkyfxm;wJh plasma display panel jym;ESpfcsyftMum;tuefYae&mav;

awGrSmtvGefao;i,fvSwJhqJ(vf)i,fav;aygif;oef;aygif;rsm;pGm&Sdygw,f/tJ'DtuefYav;awG(odkY)

csdKifhcGufav;awG(odkY)qJ(vf)av;awGtwGif;rSmtpGrf;rJh"gwfaiGU(noble gases)ESifhjy'g;tenf;i,f

a&mxm;wJhta&mtaESmudkxnfhoGif;xm;ygw,f/cell xHodkYAdkYtm;wpf&yfay;oGif;vdkufwJhcsdefrSm



cells rsm;twGif; rSjy'g;[maiGY&nfzGJYNyD; plasma tjzpfodkYa&muf&Sdygw,f/tJ'Djzpf&yf[muRefawmf

wdkY½Hk;oHk;?tdrfoHk;pm;yGJawGay:rSmawGY&wwfwJha&mifajymif;awmufrD;acsmif;(fluorescent lamps)

awGtvkyfvkyfyHkeJYwax&mwnf;wlygw,f/tJ'D plasma twGif;rSmtDvufx&GefawGa&GUvsm;wJh

tcgtDvufx&GefpD;aMumif;jzpfay:NyD;?tDvufx&GeftcsdKU[mjy'g;rIHawGudk0ifaqmifhrdygw,f/tJ'D

tcgjy'g;rIHwdkY&JharmfvDusL;awGrSmtcdkuftwefYtm;jzifhpGrf;tifrsm;ydkvQHjrifhwufvmNyD;?c&rf;vGef

a&mifjcnfzdkwGef(ultraviolet photons) awGudkxkwfvkyfay;ygawmhw,f/tJ'D UV zdkwGefawG[mcell

&JhtwGif;zuftuefYawGrSmokwfvdrf;xm;wJh a&mifajymif;awmuf"gwfaq;om;(phosphor)udk

½kdufcwfygw,f/UVzdkwGef[m phosphorarmfvDusL;wpfckudk xd½dkufvdkufwJhtcgwdkif;?tJ'Dazmfpzm

armfvDusL;&JhtjyifzufqHk;tDvufx&Gefywfvrf;rSmvSnfhaewJhtDvufx&GefrIH&JhpGrf;tifqifhudkjr§ifh

wufoGm;apygw,f/tJ'Djzpf&yfudktDvufx&GefwnfNidrfajc (stable state)rSwuf<uajc(unstable

state)odkYajymif;w,fvdkYac:ygw,f/tJ'Daemuf cell xHodkYay;oGif;xm;wJhAdkYtm;udkz,f&Sm;vdkufwJh

tcgwuf<uajca&mufaewJhtDvufx&GefrIH(unstable electrons)awG[molwdkYydkifqdkifxm;wJh

pGrf;tifydkawGudk jyefvTwfum e*dkvfywfvrf;odkYjyefqif;NyD;? wnfNidrfajctDvufx&Gefrsm;(stable

electrons)tjzpfodkYjyefvnfa&muf&Sdygw,f/'DcsdefrSmtDvufx&GefawGxkwfvTwfcJhwJhpGrf;tifydk[m

UV light xufpGrf;tifajcedrfhwJhzdkwGeftjzpfajymif;vJygw,f/tJ'DpGrf;tifedrfhzdkwGefawGteufpGrf;

tiftrsm;pkudk teDatmufwmcGif(infra red range)twGif;xkwfvTwfNyD; 40%udkawmhjrifEdkiftvif;

wmcGif(visible light range)twGif;xkwfvTwfygw,f/wenf;tm;jzifh cells rsm;odkYay;oGif;vdkufwJh

pGrf;tiftrsm;pk[mtyl(infrared)tjzpfokdYajymif;vJNyD;?tenf;pkuawmhjrifEdkiftvif;(visible

light)tjzpfodkYajymif;vJoGm;w,fvdkYqdkvdkygw,f/rwlwJhta&mifrsm;xkwfvkyfap&ef? rwlwJh phos-

phor trsdK;tpm;awGudk cells awG&JhtwGif;eH&HawGrSmokwfvdrf;xm;ygw,f/ plasma display

wpfcktwGif;rS pixel wpfckpDudk visible light &Jh primary colors (R,G,B)rsm;jzifhzGJYpnf;xm;wJh

cell oHk;rsdK;jzifhjyKvkyfxm;wwfygw,f/tJ'D cells awGqDay;oGif;xm;wJh signal voltage yrmP

udk ajymif;vJay;jcif;jzifhvlYrsufvHk;eJYjrifEdkifwJhta&miftrsdK;rsdK;udkzefwD;,lEdkifygw,f/plasma display

panel wpfck[mzefjym;ESpfcsyftMum;csxm;wJhao;i,fawmufyaom cells aygif;&maxmifcsDyg0if

zGJYpnf;xm;wJh array wpfckomjzpfygw,f/pifppftm;jzifh cell wpfckpD[mobm0twdkif;awGY&cJwJh

"gwfaiGYawGjzpfwJh...eD,Gef(neon),ZDEGef(xenon),ESifhtjcm;tpGrf;rJh"gwfaiGYwrsdK;rsdK;jznfhxm;wJh

eD,GefrD;oD;(neon lamp)tao;av;wpfckvdkYjrifEdkifygw,f/electrodes awGrS wqifh cells rsm;odkY

vQyfppfpufuGif;(AdkYtm;)wpf&yfay;oGif;wJhtcg tJ'D cells awG[mtvif;a&mifxGufvmygw,f/

zefjym;ESpfcsyftMum; cells awG&Jha&SUESifhaemufzufae&mawGrSm&SnfvQm;wJhvQyfacgif;rsm;ozG,f

vQyful;ypönf;tpif;aMumif;av;awGudkzefwD;xm;ygw,f/cells awG&JhaemufzufrSm&SdwJhrSefjym;&Jh

aemufzufrsufESmjyifawmufavQmufrSmae&mcsxm;wJh electrodes awGudk  address electrodes

awGvdkYac:NyD;tvif;jzwfvdkYr&atmiftvif;ydwfjyKvkyfxm;ygw,f/tvif;azmufEdkifwJhtMunf

a&mif display electrodes awGudkawmh cells awG&Jha&SUzufrSm&SdwJha&SUrSefcsyfjym;wavsmufrSmae&m



csxm;ygw,f/yHk(4-5-u)rSmawGY&wJhtwdkif; electrodes awGudkvQyfrul;EdkifwJhaq;om;vTm (in-

sulating protective layer)wpfckjzifhzHk;tkyfxm;ygw,f/a&SUESifhaemufrSefcsyfESpfcktMum;&Sd cellwpfck

&Jhvrf;aMumif;udkcGvQuf&SdwJh electrodes awGudk charge vkyfvdkwJhtcgAdkYtm;jcm;em;csufwpf&yfudk

control circuitry rSaeí charge vkyfvdkwJh electrodes awGxHay;oGif;&ygw,f/'DtcgrSmcell

&Jh"gwfaiGYtwGif;rStufwrftcsdKU[mtDvufx&GefawGvGwfxGufoGm;NyD; ionized jzpfvmum

vGwfvyftDvufx&Gefrsm;ESifhtdkif,Gef;rsm;aMumifhtJ'D"gwfaiGU[mvQyful;EdkifwJh plasma atoms awG

jzpfvmygw,f/ plasma twGif;a&GUvsm;pD;qif;aewJhtDvufx&GefawG[mtpGrf;rJh"gwfaiGUESifhwdkuf

cdkufrIrsm;jzpfyGm;wJhtcgtvif;xkwfvTwfrI(light emission)udkjzpfapygw,f/tJ'Dvdktvif;xkwfwJh

plasmas awGudk glow discharges vdkYac:ygw,f/

� Monochrome and Color Panels- monochrome plasma panel rSmtrsm;qHk;oHk;avh&Sd

     wJh"gwfaiGYrsdK;tpm;uawmheD,Gef(Neon)jzpfNyD;?olY&Jh

ta&mif[meD,GefjznfhrD;oD;(neon lamp)&Jhobm0twdkif;vdar®mfa&mifjzpfygw,f/cell wpfcktwGif;

glow discharge wpfckudk initiated wpfBudrfvkyfxm;NyD;? ionizing voltage(high voltage)udkz,f

&Sm;ypfvdkufwJhwkdifatmif horizontal ESifh vertical electrodes awGtMum; low level voltage

wpf&yfqufvufay;oGif;xm;jcif;jzifh tJ'D glow dsichargeudk maintained vkyfxm;vdkY&ygw,f/

cell wpfckudk erase vkyfcsifw,fqdk&ifawmh electrodes pHkwGJawGtm;vHk;rSmay;xm;wJh AdkYtm;awG

udkvHk;0z,f&Sm;ypfvdkuf&ygr,f/,ck&Sif;jyaewJh plasma panel trsdK;tpm;[myifudk,f memory

wpfckozG,fjrifEdkifygw,f/ hysteresis yrmPudkjr§ifhwifcsifw,fqdk&ifawmheD,Gef"gwfaiGY (neon)xJ

EdkufBwdK*sif"gwfaiGY(nitrogen)enf;enf;xnfhay;&ygw,f/

color panels awGrSmqdk&if cells tuefYav;wpfckpD&Jhaemufausmzufudk phosphor okwf

vdrf;xm;ygw,f/plasma rSxkwfvTwfvdkufwJhultraviolet photons awG[mtJ'D phosphors awGudk

excite vkyfwJhtcg phosphortrsdK;tpm;ay:rlwnfNyD;?rsufvHk;eJYjrifEdkifwJhteD(odkY)tpdrf;(odkY)tjym

ta&mifwrsdK;rsdK;udkxkwfay;rSmyg/'Doabmw&m;[mtdrfawGrSmrD;xGef;zdkYtoHk;jyKwJh rD;acsmif; (fluo-

rescent lamp)eJYa&mifpHkeD,Gefqdkif;bkwfrD;awGtvkyfvkyfyHkESifhwax&mwnf;ygyJ/

pixel wpfckpDrSmteD?tpdrf;?tjym...ta&mifwpfa&mifpDxkwfay;EdkifwJh phosphors awGeJY

okwfvdrf;xm;wJh pixel tcGJoHk;ckpD&Sdygw,f/color CRT eJY LCD awGrSmvdkyJ?obm0ta&miftm;vHk;

udktJ'DtajccHta&mifoHk;a&mifwnf;ESifha&maESmaygif;pyf,lwmjzpfygw,f/eD?pdrf;?jymta&mif

oHk;a&mifaygif;pyfNyD;oef;aygif;rsm;pGmaomta&mifaESmawG&&SdvmzdkYrwlwJh cells awGtwGif;pD;qif;

aewJhtDvufx&GefpD;aMumif;awGudk wpfpuúefYtwGif;axmifaygif;rsm;pGmaomEIef;jzifhajymif;vJaewJh

vIdif;jywfawGudk control circuit rSxkwfvkyfapNyD; Pulse Width Modulation(PWM)enf;jzifh

xdef;csKyfaqmif&GufapwmaMumifh cell wpfckpD&Jhtvif;jyif;tm;rsm;ajymif;vJapum ta&mifaESm

rsm;udk&&Sdvmapygw,f/ plasma displays awGrSmCRT awGrSmtoHk;jyKwJh phosphors trsdK;tpm;

awGudkyJ?toHk;jyKwmaMumifhRGB aygif;pyfta&mifpepfoHk;½kyfjrifoHMum;ESifhuGefysLwmawGrSm



vdkrsdK;yJ?yHk&dyfawGudktvGefwduswJhta&mifawGeJYazmfxkwfay;EdkifwmawGY&ygw,f/ DC vdkwnfNidrf

pufuGif;eJY plasma display udkarmif;ESifvdkYtvif;rxGufygbl;/vIdif;jywfo@mefAdkYtm;rsdK;ay;rSom

tDvufx&GefrIHrsm;udk stable to unstable, unstable to stable odkYtjyeftvSefaqmif&GufEdkifrS

omtvif;xkwfrnfjzpfaMumif;owdjyK&ygr,f/

� Main Difference From The LCD Display-plasma displaysawG[m CRT displays

 awGeJYrwlwJh?tvGefjcm;em;aomenf;ynm

udktoHk;jyKNyD;?nDnmjyefYjyL;wJhtayghpm;um;csyf(lightweight flat screen display)o@mefrsdK;jyK

vkyfxm;wmrdkY LCD tvkyfvkyfyHkESifhwloa,mifa&maESm,lqwwfygw,f/ LCD awGrSm fluo-

rescent lamps &Snfwpfacsmif;(odkY)ESpfacsmif;udk screen &Jh backlight source ozG,fausmzufrS

xdk;ay;xm;&ygw,f/'gayr,fh LCD panel &Jha&SUrsufESmpmay:rSmokwfvdrf;xm;wJh teD? tpdrf;?

tjym filters rsm;rSjzwfxGufvmr,fh backlight tm; t&nfc&pfpw,fav;rsm;rSydwfqdkYjcif;?jzwf

oef;cGifhjyKjcif;...ponfwdkYudk LCD units rsm;rSwHcg;ozG,faqmif&Gufay;wmaMumifhuGJjym;wJh

ta&mifaESmawGudk plasma display enf;eJYrwlwJhenf;jzifhazmfxkwfay;wmjzpfygw,f/tJ'Dtcsuf

[m LCD eJY plasma &Jt"dujcm;em;csufvdkYqdk&ygr,f/udkif;-'gavmufqdk&if plasma display

screen tajccHoabmw&m;udka&;a&;av;avmufawmhjrifavmufNyDxifygw,faemf/

� LCD's Advantages And Usages- Liquid Crystal Display vdkYac:wJh LCD screenrSm

tjcm; display screen awGeJYrwlwJhaumif;uGufawG

trsm;BuD;&Sdygw,fyuwdnDnmjyefYjyL;wJhrsufESmjyif&Sdjcif;? screen xktvGefyg;vTmjcif;? tm;vHk;xJrSm

yg0gpm;oHk;rItenf;qHk;jzpfjcif;?tav;csdefayghyg;jcif;? flickertusdK;w&m;uif;jcif;? ab;tEÅ&,f

jzpfapwwfwJha&mifjcnfrsm;jzmxGufrIjzpfEdkifpGrf;enf;yg;jcif;...pwJhtcsufawG[mESpfoufzG,f&m

qGJaqmifrIawGvdkYqdk&ygr,f/'DaeYvlYabmifavmuBuD;udkMunfh&if LCD display awG[mwGifwGif

us,fus,fae&m,lvmMuwm tm;vHk;odNyD;jzpfrSmyg/uGefysLwmarmfeDwm?w,fvDAD;&Sif;? instrument

panel?av,mOfarmif;ESifcef;oHk;ñTefjy'dkifcGufrsm;?trSwftom;oauFwtrsdK;rsdK;?AD'D,dkjypuf(MP4)?

AD'D,dk*drf;? wdkifuyfem&D? vufywfem&D? *Pef;wGufpuf? vufudkifzkef;...pwJhypönf;awG[m LCD

eJYwefqmqifxm;wJhypönf;tcsdKUavmufyJ?&Sdygao;w,f/tckqdk&if CRT toHk;jyKwJhae&mwdkif;vdkvdk

rSm LCD eJYtpm;xdk;ae&m,lvmygNyD/screen t&G,ftpm;t&vnf; CRT ESifh plasma wdkYxuf

ydkBuD;wJht&G,ftpm;txdxkwfvkyfEdkifygNyD/LCD [m phosphor toHk;jyKzdkYrvdkwJh display wpf

rsdK;jzpfwmaMumifh image burn-in jzpfjcif;uif;ygw,f/pGrf;tifoHk;pGJrIt&rf;enf;wJhtwGuf"gwfcJ



(u) (u) (u) (u) (u) LCD panel twGif;tvTmrsm;zGJYpnf;xm;yHk twGif;tvTmrsm;zGJYpnf;xm;yHk twGif;tvTmrsm;zGJYpnf;xm;yHk twGif;tvTmrsm;zGJYpnf;xm;yHk twGif;tvTmrsm;zGJYpnf;xm;yHk

(c)(c)(c)(c)(c) LCD panel twGif; twGif; twGif; twGif; twGif; Back light ESifh ESifh ESifh ESifh ESifh Color filters tMum;&Sd tMum;&Sd tMum;&Sd tMum;&Sd tMum;&Sd Liquid Crystal

(*)(*)(*)(*)(*) LCD panel twGif; twGif; twGif; twGif; twGif; Liquid cryatal armfvDusL;rsm;  armfvDusL;rsm;  armfvDusL;rsm;  armfvDusL;rsm;  armfvDusL;rsm;  Twisted jzpfaeyHkjzpfaeyHkjzpfaeyHkjzpfaeyHkjzpfaeyHk

yHk(4-6) yHk(4-6) yHk(4-6) yHk(4-6) yHk(4-6)  LCD display tajccHoabmw&m;jyyHkMurf; tajccHoabmw&m;jyyHkMurf; tajccHoabmw&m;jyyHkMurf; tajccHoabmw&m;jyyHkMurf; tajccHoabmw&m;jyyHkMurf;



(odkY)bufx&Djzifhem&Daygif;rsm;pGmoHk;vdkY&ygw,f/

LCD enf;ynmzGHNzdK;wdk;wufvmrI&Jhtp[myHkaqmifcJt&nf(liquid crystal)pwifawGYcJhwJh

1888ckESpf uvdkYqdkEdkifygw,f/'DaeY 2011ckESpftxdurÇmESifht0Srf; LCD wDADa&mif;cs&rIudef;*Pef;

udkMunfh&if CRT wDADawGb,fvdkrS,SOfvdkYr&atmiftvJxdk;tEdkif&cJhNyDjzpfygw,f/aemufydkif;rSm-

olyJ usefawmhrSmrdkYolYtaMumif;udkenf;enf;avmufawmhtus,fw0Hhajymyghr,f/wwfEdkiforQtydk'f

i,fav;awGeJYa&;ay;xm;ygw,f/jzwfjzwfNyD;em;em;zwfvdkY&atmifyg/

� How To Operate The LCD- LCD &JhvQdKU0SufcsufawGudkodcsif&iftvif;&Jh polarity eJY

     qdkifwJh concept awGudk OD;pGmem;vnfoabmaygufzdkYvdkyg

w,f/uGrfwrfruúif;epf(quamtum mechanics)tqdkt&tvif;[mtrIHvdk Y,lqNyD;?[kdif*if

(hyugens)&Jha&S;½dk;t,ltqt&qdk&ifvIdif;(wave)(odkY)vQyfppfoHvdkufvIdif;(electromagnetic

wave)ozG,frSwf,lygw,f/tvif;vIdif;t,ltqudk a&S;½dk;oDtdk&DqdkNyD;txifawmhrao;vdkufyg

eJYvIdif;xyfjcif;?vIdif;auGYjcif;?ta&mifrsm;jzpfay:jcif;...wdkYeJYqdkifwJhoabmw&m;awGudk tvif;

&JhvIdif;t,ltqeJYajz&Sif;rSajyvnfygw,f/'DacwfrSma&yef;pm;vmwJh qdkvmqJvf(solar cell)&Jh

jzpfpOfudktvif;&JhtrIHt,lqeJYajz&Sif;rSomajyvnfwmawGY&ygw,f/'gaMumifhtvif;[mvIdif;-

trIH>'dobm0aqmifw,fvdkYjrifxm;yg/

tyfaygufav;t&G,frQazmufxm;wJhpuúLu'fjym;rSjzwfxGufvmwJhtjzLa&miftvif;wef;

ao;av;udkoHk;ajr§mifhyHkpHzefwHk;wpfwHk;xJxnfhNyD;?zefwHk;&Jhtjcm;wpfzufrSmu'fxlpuúLjzLeJYcHMunfhvdkuf&if

teD(red)?vdar®mf(orange)?t0g(yellow)?tpdrf;(green)?tjym(blue)?rJe,f(indigo)?c&rf; (vio-

let) ...tpOftwdkif;pDaewJha&mifpOfjym;(spectrum)wpfckudkawGY&ygr,f/tJ'Da&mifpOfudk ouf

wefYa&mifpOf(rainbow spectrum)vdkYac:ygw,f/tJ'DrSmteDa&mif&JhvIdif;tvsm;(wavelength)

[mt&SnfqHk;(700nm cefY)jzpfNyD;?c&rf;a&mif&JhvdIif;tvsm;[mtwdkqHk;(380nmcefY)jzpfwmawGY&yg

w,f/tvif;&JhvIdif;tvsm;twdk̂ t&Snf[mta&mifudktqHk;tjzwfay;w,fqdkwJhtcsufudkawmh

rarhygESifh/yHk(4-6)rSm LCD display tajccHoabmudkazmfjyxm;ygw,f/

tvif;yif&if;wpfckrSjzmxGufvmwJhtvif;vIdif;awG[moHk;zufjrif(three dimension)

e,fy,ftwGif;b,fvdkyHkpHeJYc&D;oGm;MuovJqdkwmuRefawmfwdkYenf;enf;pl;prf;MunfhMu&atmif/&Snf

vsm;wJhBudK;wpfacsmif;&JhtpGef;wzufudkvufjzifhudkifxm;NyD;?tjcm;wzufudkwdkifwpfwdkifrSmcsnfaESmif

umcyfavQmhavQmhav;jzpfaewJhtJ'DBudK;udktxufatmuftqufrjywfcg&rf;wJhtcgaxmifhrwf

jyifnDtwdkif;a&GUvsm;aewJhBudK;vIdif;jywfyHkpHudkawGY&rSmyg/tJ'DvIdif;rsdK;udkaxmifhrwfjyifnDoefYvIdif;

(vertical polarized wave)vdkYac:ygw,f/yHk(4-7-u)½I/aemufwpfcgvufudka&jyifnDtwdkif;

tvsm;vdkufvIyfcg&rf;aewJhtcgrSmawmha&jyifnDoefYvIdif;(horizontal polarezed wave)vdkYac:

wJhvIdif;rsdK;udk&&Sdygw,f/yHk(4-7-c)½I/wu,fvdkYvufudktxuf̂ atmuf̂ 0Ĵ ,m-omru tjcm;usef

OD;wnfzufrsm;twdkif;tzufzufodkYvIyf&rf;wJhtcgt&yfrsufESmtzufzufOD;vSnfhaewJhjyifnDoefY

vIdif;o@mefBudK;vIdif;rsm;udkjzpfapygw,f/yHk(4-7-C)½I/tvif;yif&if;wpfckrSxkwfvTwfay;vdkufwJh



(u) (u) (u) (u) (u) Vertical polarized wave

(c) (c) (c) (c) (c) Horizontal polarized wave

(*) (*) (*) (*) (*) Light source wpfckrSwpfckrSwpfckrSwpfckrSwpfckrS Polarized orientation degree

  trsdK;trsdK;&Sdaomtvif;wef;rsm;vlUrsufvHk;xHxkwfvTwfyHk  trsdK;trsdK;&Sdaomtvif;wef;rsm;vlUrsufvHk;xHxkwfvTwfyHk  trsdK;trsdK;&Sdaomtvif;wef;rsm;vlUrsufvHk;xHxkwfvTwfyHk  trsdK;trsdK;&Sdaomtvif;wef;rsm;vlUrsufvHk;xHxkwfvTwfyHk  trsdK;trsdK;&Sdaomtvif;wef;rsm;vlUrsufvHk;xHxkwfvTwfyHk



(C) BudK;wpfacsmif;udk tzufzufodk Ycg,rf;jcif;jzifhOD;wnfzuf(C) BudK;wpfacsmif;udk tzufzufodk Ycg,rf;jcif;jzifhOD;wnfzuf(C) BudK;wpfacsmif;udk tzufzufodk Ycg,rf;jcif;jzifhOD;wnfzuf(C) BudK;wpfacsmif;udk tzufzufodk Ycg,rf;jcif;jzifhOD;wnfzuf(C) BudK;wpfacsmif;udk tzufzufodk Ycg,rf;jcif;jzifhOD;wnfzuf

      trsdK;rsdK;&SdaomBudK;vIdif;jywfrsm;xkwfvTwfrIudkjrif&yHk      trsdK;rsdK;&SdaomBudK;vIdif;jywfrsm;xkwfvTwfrIudkjrif&yHk      trsdK;rsdK;&SdaomBudK;vIdif;jywfrsm;xkwfvTwfrIudkjrif&yHk      trsdK;rsdK;&SdaomBudK;vIdif;jywfrsm;xkwfvTwfrIudkjrif&yHk      trsdK;rsdK;&SdaomBudK;vIdif;jywfrsm;xkwfvTwfrIudkjrif&yHk

(i)(i)(i)(i)(i). 90°axmifhrSefjcHpnf;½dk;cHNyD;awGY&onfh axmifhrSefjcHpnf;½dk;cHNyD;awGY&onfh axmifhrSefjcHpnf;½dk;cHNyD;awGY&onfh axmifhrSefjcHpnf;½dk;cHNyD;awGY&onfh axmifhrSefjcHpnf;½dk;cHNyD;awGY&onfh Vertical polarized BudK;vIdif;rsm;yHkBudK;vIdif;rsm;yHkBudK;vIdif;rsm;yHkBudK;vIdif;rsm;yHkBudK;vIdif;rsm;yHk



(q) 'kwd,tvsm;vdkufjcHpnf;½dk;cHNyD; BudK;vIdif;rsm;vHk;0xGufrvmEdkifaomyHk(q) 'kwd,tvsm;vdkufjcHpnf;½dk;cHNyD; BudK;vIdif;rsm;vHk;0xGufrvmEdkifaomyHk(q) 'kwd,tvsm;vdkufjcHpnf;½dk;cHNyD; BudK;vIdif;rsm;vHk;0xGufrvmEdkifaomyHk(q) 'kwd,tvsm;vdkufjcHpnf;½dk;cHNyD; BudK;vIdif;rsm;vHk;0xGufrvmEdkifaomyHk(q) 'kwd,tvsm;vdkufjcHpnf;½dk;cHNyD; BudK;vIdif;rsm;vHk;0xGufrvmEdkifaomyHk

(p) (p) (p) (p) (p) Vertical Polarized filter(lens) wpfcsyfcHNyD;aemufawGY&aom tvif;rSdefaeonfh½kyfyHkwpfcsyfcHNyD;aemufawGY&aom tvif;rSdefaeonfh½kyfyHkwpfcsyfcHNyD;aemufawGY&aom tvif;rSdefaeonfh½kyfyHkwpfcsyfcHNyD;aemufawGY&aom tvif;rSdefaeonfh½kyfyHkwpfcsyfcHNyD;aemufawGY&aom tvif;rSdefaeonfh½kyfyHk



(Z) 'kwd,(Z) 'kwd,(Z) 'kwd,(Z) 'kwd,(Z) 'kwd, Horizontal polarizer cHNyD;aemuf ½kyfyHkvHk;0rjrif&awmhyHkcHNyD;aemuf ½kyfyHkvHk;0rjrif&awmhyHkcHNyD;aemuf ½kyfyHkvHk;0rjrif&awmhyHkcHNyD;aemuf ½kyfyHkvHk;0rjrif&awmhyHkcHNyD;aemuf ½kyfyHkvHk;0rjrif&awmhyHk

(ps) wwd,(ps) wwd,(ps) wwd,(ps) wwd,(ps) wwd, polarizer cHNyD;aemuf BudK;vIdif;rsm; jyefxGufvmyHkcHNyD;aemuf BudK;vIdif;rsm; jyefxGufvmyHkcHNyD;aemuf BudK;vIdif;rsm; jyefxGufvmyHkcHNyD;aemuf BudK;vIdif;rsm; jyefxGufvmyHkcHNyD;aemuf BudK;vIdif;rsm; jyefxGufvmyHk



(n) wwd,(n) wwd,(n) wwd,(n) wwd,(n) wwd, Polarized cHNyD;aemuf ½kyfyHkjyefjrif&yHk cHNyD;aemuf ½kyfyHkjyefjrif&yHk cHNyD;aemuf ½kyfyHkjyefjrif&yHk cHNyD;aemuf ½kyfyHkjyefjrif&yHk cHNyD;aemuf ½kyfyHkjyefjrif&yHk

(#) (#) (#) (#) (#) Liquid Crystal  armfvDusL;rsm; armfvDusL;rsm; armfvDusL;rsm; armfvDusL;rsm; armfvDusL;rsm;



(X)(X)(X)(X)(X) Liquid crystal armfvDusL;rsm;tcsif;csif; pD&DaeatmifBudK;yrf;yHkarmfvDusL;rsm;tcsif;csif; pD&DaeatmifBudK;yrf;yHkarmfvDusL;rsm;tcsif;csif; pD&DaeatmifBudK;yrf;yHkarmfvDusL;rsm;tcsif;csif; pD&DaeatmifBudK;yrf;yHkarmfvDusL;rsm;tcsif;csif; pD&DaeatmifBudK;yrf;yHk

(!) (!) (!) (!) (!) Liquid crystal  rsm; vSnfhvdrfaeyHkrsm; vSnfhvdrfaeyHkrsm; vSnfhvdrfaeyHkrsm; vSnfhvdrfaeyHkrsm; vSnfhvdrfaeyHk

(¡) (¡) (¡) (¡) (¡) Charge  rvkyfao;aomrvkyfao;aomrvkyfao;aomrvkyfao;aomrvkyfao;aom LCD rS tvif;jzwfoef;cGifhjyKykH rS tvif;jzwfoef;cGifhjyKykH rS tvif;jzwfoef;cGifhjyKykH rS tvif;jzwfoef;cGifhjyKykH rS tvif;jzwfoef;cGifhjyKykH



(P)(P)(P)(P)(P) Electrical charge  oGif;xm;aom oGif;xm;aom oGif;xm;aom oGif;xm;aom oGif;xm;aom LCD  rS tvif;jzwfoef;cGifhjyKyHkrS tvif;jzwfoef;cGifhjyKyHkrS tvif;jzwfoef;cGifhjyKyHkrS tvif;jzwfoef;cGifhjyKyHkrS tvif;jzwfoef;cGifhjyKyHk

(w) (w) (w) (w) (w) Static LCD numeric display \ \ \ \ \ Character wpfvHk;yHk wpfvHk;yHk wpfvHk;yHk wpfvHk;yHk wpfvHk;yHk



(x)(x)(x)(x)(x) LCD video display wGifoHk;aom wGifoHk;aom wGifoHk;aom wGifoHk;aom wGifoHk;aom Matrix wire

(')(')(')(')(') Color LCD matrix

yHk(4-7) yHk(4-7) yHk(4-7) yHk(4-7) yHk(4-7)  LCD display tvkyfvkyfyHktqifhqifhjyyHkrsm;tvkyfvkyfyHktqifhqifhjyyHkrsm;tvkyfvkyfyHktqifhqifhjyyHkrsm;tvkyfvkyfyHktqifhqifhjyyHkrsm;tvkyfvkyfyHktqifhqifhjyyHkrsm;



tvif;vIdif;awG[mvnf;'Dtwdkif;ygyJ/yHk(4-7-*)½I/t&yfrsufESmtzufzufOD;vSnfhaewJhoefYvIdif;

o@mefrsdK;awGyg/tckvdkoHk;zufjrif(three dimension)e,fy,ftwGif;OD;wnfzuftrsdK;rsdK;vSnfh

oGm;aewJhoefYvdIif;awGudkwpfzufjrif(one dimension)e,fy,ftwGif;OD;wnfzufwpfckwnf;jzifh

oGm;ap&efvIdif;ppfay;vdkY&ygw,f/tJ'Dypönf;udkvIdif;oefYjyifnDppfud&d,m(polarizing filter)vdkY

ac:ygw,f/'Dypönf;[mtpif;aMumif;av;awGygwJhzefjym;wpfcsyfomjzpfygw,f/yHk(4-7-i)rSmt&yf

rsufESmtzufzufOD;vSnfhaewJhvIdif;jywfawGo@mefjzpfaewJhBudK;rSaxmifhrwfjyifnDvIdif;rsdK;awGudkyJ?

a&G;xkwfzdk YNcHpnf;½dk;wdkifyHkpHeJYjrifvG,fatmifwifjyxm;wmyg/axmifhrwfusoefYvIdif;awGudk

ppfay;wJhud&d,mzefjym;udkvertical polarezed filter(90° polarized filter)vdkYac:NyD;?tvsm;

vdkufoefYvIdif;awGudkppfay;wJhud&d,mzefjym;udk horizontal polarized filter(0° polarized filter)

vdkYac:ygw,f/(rSwfcsuf-tvif;jzLtwGif;rSmygwJhta&mifvIdif;tvsm;awGudkppfwJhvIdif;ppfawGudk

awmhta&mifppfud&d,m(color filter)vdkYac:ygw,f/ta&mifygwJhaeumrsufrSefawGvdkrsdK;aygh/)

yHkrSef½kyfyHkwpfyHkudk 0° polarized filter wpfckjzifhvIdif;oefYNyD;MunfhwJhtcgjyifnDwpfckwnf;&Sd

wJhvIdif;awGomvlYrsufvHk;qDa&mufvmwmaMumifhtvif;jyif;tm;enf;aewJh½kyfyHkrsdK;(arSmifae

wJh½kyfyHkrsdK;)udkawGY&ygvdrfhr,f/yHk(4-7-p)½Iyg/polarized filter[mta&mifawG&JhvIdif;tvsm;awGudk

awmhvIdif;ppfjcif;rvkyfEdkifwmaMumifhe*dkvfta&mifawGtwdkif;jrif&ygvdrfhr,f/'gayr,fhta&mif

awGuawmhrSdefaeygr,f/aemufwcgyxr 0° polarized filterESifh90°axmifhrwfusapmif;aewJh

90° polarized filteraemufxyfwpfckudkyxrwpfckay:rSmxyfwifNyD;MunfhwJhtcgtvif;wef;rsm;

vHk;0jzwfoef;Edkifjcif;r&SdawmhwmawGY&ygw,f/wenf;tm;jzifh½kyfyHkudkvHk;0rjrif&awmhygbl;/yHk(4-

7-q)ESifhyHk(4-7-Z)½Iyg/uJ-'DwcgyxrtoHk;jyKxm;wJh 0° ESifh 90° tMum;axmifhwpfckckwefzdk;

jzifhapmif;xm;wJh(Oyrm- 45°) polarized filterudkt&ifxyfxm;wJh polarized filters 2ckMum;rSm

xm;&ifb,fvdkjzpfvmrvJ/tJ'Dwwd, filter [myxr filter rSjzwfxGufvmwJhtvif;vIdif;tcsdKU

udkvSnfhvdrf(twist)ay;vdkufwmaMumifhaemufqHk; filter rStvif;vIdif;rsm;jzwfxGufvmEdkifygawmh

w,f/'DtcgrSmawmh½kyfyHkudkjrifvm&ygNyD/yHk(4-7-ps)ESifhyHk(4-7-n)wdkYrSmMunfhyg/

odyÜHynm&SifawG[mtJ'D polarization qdkif&m*kPfowådtusdK;w&m;udkyHkaqmifcJt&nf

rsm; (liquid crystals)jzifh&,ltoHk;jyKvdkY&wmawGYvmMuygw,f/yHkaqmifcJaysmf&nfqdkwm[m&Snf

vsm;NyD;ao;i,fwJhyHkaqmifcJarmfvDusL;av;rsm;eJYjynfh0aewJhtxl;enf;ynmjzifhjyKvkyfxm;wJht&nf

wrsdK;ukdac:wmjzpfygw,f/tJ'D crystals av;awG[myifudk,fobm0tm;jzifhOD;wnfzufwpfzuf

wnf;odkYvSnfhaewwfwJhoabmrsdK;&Sdygw,f/yHk(4-7-#)½I/'DtwGufaMumifh liquid crystals av;

awGeJYjyKvkyfxm;wJhypönf;[mt&nftajctae&SdvIdif;oefYppf(liquid  polarized filter)wpfckozG,f

wduspGmjyKrlaqmif&GufEdkifwmawGY&ygw,f/zefjym;ESpfcsyftMum;,ck&Sif;jyaewJh liquid crystal

t&nfudkcyfyg;yg;av;oGwfoGif;xm;wJhtcgtvGefYtvGefaumif;wJhaeumrsufrSefpHkwGJwpfckudk&&Sd

vmygw,f/rSefcsyfjym;&JhrsufESmjyifwpfzufay:rSmtvGefao;i,fvSwJhtpif;ajrmif;vdkif;av;

awGjyKvkyfumtJ'Dajrmif;vdkif;av;awGeJY liquid crystal wdkYxdaewJhtaetxm;twdkif;xnfhoGif;



(u)(u)(u)(u)(u) TFT Cutaway

(c)(c)(c)(c)(c) Active and Passive matrix displays  rsm;twGuf rsm;twGuf rsm;twGuf rsm;twGuf rsm;twGuf View Angles

yHk(4-8) yHk(4-8) yHk(4-8) yHk(4-8) yHk(4-8) TFT LCD Display tajccHwnfaqmufyHktajccHwnfaqmufyHktajccHwnfaqmufyHktajccHwnfaqmufyHktajccHwnfaqmufyHk



xm;r,fqdk&if crystal &JharmfvDusL;av;awG[mzefom;twGif;rSajrmif;vdkif;av;rsm;ESifhwwef;

wnf;taetxm;pD&DaeMuygvdrfhr,f/yxrrSefcsyfjym;ESifhrsufESmcsif;qdkifrSm&SdwJh'kwd,rSefcsyfjym;

&JhrsufESmjyifay:wGif90°axmifhrwfusajrmif;vdkif;av;awGudkpif;aMumif;azmfNyD;rSefcsyfjym;ESpfcsyfudk

uyfxm;wJhtcg'kwd,rSefcsyfjym;ESifhxduyfaewJh liquid crystal &JharmfvDusL;av;awG[mvnf;

90°axmifhtaetxm;ajrmif;vdkif;av;rsm;twdkif;pD&DaezdkYBudK;yrf;Muygvdrfhr,f/tJ'DvdkBudK;yrf;&if;

zefcsyfjym;ESpfcsyfMum;&SdarmfvDusL;rsm;av;rsm;[mrsufESmjyifESpfzufpvHk;ESifhtvdkufoifhpD&DaewJh

toGifrsdK;jzpfatmifoyf,yfvSypGmvSnfhvdrfoGm;wJhyHko@mefrsdK;jzifh(nice twist jzifh)wr[kwfcsif;

pD&DoGm;Muygvdrfhr,f/yHk(4-7-X)ESifh yHk(4-7-!)½I/

tJ'Dvdk liquid crystal &JhrsufESmjyifESpfzufpvHk;ay:rSmwpfckESifhwpfckaxmifhrwfusaewJh

polarizing filters2ckudkxyfxm;wJhtcg liquid crystal [mrSefjym;&JhrsufESmjyifwzufrS0ifvm

wJhtvif;vIdif;awGudk vSnfhvdrfoGm;apNyD;tjcm;wzufrSxGufoGm;apEdkifwmaMumifhckvdktaetxm;

rsdK;rSmrSefjym;wzufrS½kyfyHkudktjcm;wzufrSjrifEkdifrSmjzpfygw,f/yHk(4-7-¡)½I/tu,fí liquid crys-

tal odkYvQyfppfydkwif&S,fwpf&yfay;oGif;vdkufwJhtcg crystal twGif;rSarmfvDusL;av;awG[m tJ'D

vQyfppfpufuGif;vm;&meJYvdkufzufwJhOD;wnfzuftwdkif;ajymif;vJpD&DukefMuygw,f/armfvDusL;wdkY

&JhvdrfvSnfhrIyHkpH[m,cifESifhrwlawmhyJ pufuGif;vm;&mtwdkif;pD&DoGm;MuwJhtwGuf tJ'Dtaetxm;

rSmtvif;vdIif;udk vSnfhvdrfay;EdkifpGrf;r&Sdawmhygbl/'DtcgrSm yxrrSefjym;rS0ifvmwJhtvif;vIdif;awG

[m'kwd,rSefjym;udkazmufxGif;jzwfoef;Edkifjcif;r&Sdawmhygbl;/tvif;ydwfwpfckjzpfvmygw,f/

rSefcsyf&JhwpfzufrS½kyfyHkudkvnf;jrif&awmhrSmr[kwfygbl;/yHk(4-7-P)½I/

� Static and Passive Matrix Displays- yHk&dyfwpfckudkrSefuefpGmazmfxkwfyHkudkyxrqHk;ay:cJh

  wJh LCD yHkpHeJYt&Sif;qHk;azmfjyyghr,f/LCD &Jh

yHk&dyfxifEdkifwJh screen rsufESmjyiftpdwftydkif;{&d,mav;wpfckpDay:rSm liquid crystal eJYjznfh

xm;ygw,f/tJ'D{&d,mav;awGudk vQyfppfpufuGif;ay;NyD; charge vkyfwJhtcg arSmifusoGm;apwJh

enf;eJYvdkcsifwJh½kyfyHkudkazmf,lygw,f/yHk(4-7-w)rSmoHkn*Pef;azmfxkwfyHkudkazmfjyxm;ygw,f/

tJ'DrSm{&d,mtpdwftydkif;ajcmufckudk charging vkyfNyD;arSmifxm;apumtv,fae&mrSm&SdwJhuefY

vefYjzwfvdkif;{&d,mav;udk charging rvkyfyJxm;wJhtwGuf vif;aeygvdrfhr,f/display awGtrsm;

BuD;&SdwJhteuftajccHtusqHk; display jyKvkyfenf;wpfrsdK;jzpfwJh static charging vdkYac:wJhtck

enf;udk calculators awGrSm,aeYwkdifawGYae&qJjzpfwmudktm;vHk;jrifMurSmyg/

tJ'D static enf;udk video ½kyfyHkazmfwJharmfeDwmawGrSmtoHk;jyKvdkYr&ygbl;/bmjzpfvdkYvJ

qdkawmholY&Jh yifudk,foabmt& ay;xm;wJhyHkpHudkyJ?azmfay;EkdifvdkYyg/ video ½kyfyHkawGvdktrsdK;trsdK;

ajymif;vJaewwfwJhyHk&dyfrsdK;vdk?vkdovdkazmf,lvdkYr&Edkifygbl;/LCD oHk; uGefysLwmarmfeDwmawG&Jh

yxrrsdK;qufawGrSmrufx&pf0g,mawGudktoHk;jyKcJhygw,f/ liquid crystal &JhrsufESmpmwzufrSm

"Y" wire av;awGudkaxmifvdkuftNydKifajy;xm;NyD;?tjcm;rsufESmpmzufrSmawmh "X" wire av;



awGudktvsm;vdkuftNydKif ajy;xm;wmudk matrix wire vdkYac:wmyg/tJ'D"X"eJY"Y" wires av;awG

udkvdkovdk charge vkyfapwJhtcg display &Jhao;i,fwJhtpdwftydkif;av;(pixelav;)udktvif;

ydwfapwJhenf;jzifhtvdk&SdwJhtjzL-trnf;yHk&dyfudkazmfay;Edkifatmifvkyfaqmifygw,f/yHk(4-7-x)½I/

tJ'Drufx&pfrsdK;oHk;ckudkwpfckESifhwpfcktvGefeD;uyfpGm intersect vkyfxm;&if a&mifpHk½kyfyHkazmfvdkY&

ygw,f/tJ'D intersections av;awG&JhtxufrSmtvGefao;i,fwJh teD?tpdrf;?tjymvIdif;ppftpuf

av;rsm;jzifhjyKvkyfxm;wJhzefom;jyifeJYzHk;tkyfxm;ay;&ygr,f/rufx&pfav;awGqDay;oGif;r,fh AdkYtm;

yrmPudkxdef;csKyfay;wJhtcg teD?tpdrf;?tjym...pufav;awG&Jhtvif;jyif;tm;udkajymif;vJap

ojzifhtjcm;ta&mifa&mrsm;udk&&Sdvmapygw,f/yHk(4-7-')½I/tck&Sif;jyaewJh LCD enf;ynmudk

passive matrix vdkYac:ygw,f/passive matrix display screen trsdK;tpm;awG[m CRT ESifh

plasma screen wdkYvdkudk,fydkiftvif;r&SdwJhtwGufzefjym;&JhaemufausmzufrStvif;ay;yif&if;

wpfck(tjzLa&mifrD;acsmif;wpfacsmif;(odkY)ESpfacsmif;)toHk;jyKay;&ygw,f/passive matrix LCD

display screen awGudkarmfeDwmtjzpfESpfaygif;rsm;pGmtoHk;jyKcJhMuygw,f/tckvuf&Sdvnf;toHk;

jyKqJjzpfygw,f/passive matrix awGrSmqdk;&Gm;wJhtcsufawGuawmh pixels wpfckeJYwpfcktMum;

rSmtenf;i,f overlap jzpfapwJhqdk;usdK;eJYwHkYjyefrIaES;auG;(slow)wJhqdk;usdK;aMumifhyHk&dyftenf;i,f0dk;

wdk;0g;wm;jzpfjcif;?roJuGJjcif;(blurred effect)qdkwJhqdk;usdK;udkjzpfapwwfygw,f/LDC xkwfvkyf

olawG[mtJ'Dqdk;usdK;w&m;udk dual-scan passive matrix vdkYac:wJhjrefEIef;jrifhenf;ynmjzifhBudK;

pm;jyKjyifEkdifcJhygw,f/ dual-scan passive matrix enf;ynmqdkwm[m display screen ay:rS

vdkif;awGudk refreshed vkyfwJhtcgwpfBudrfvkyfwdkif;2vdkif;ygatmifvkyfwJhenf;ynmjzpfygw,f/

'DaeYtcsdeftcgrSmtjcm;aom LCD enf;ynmrsm;vnf;ay:aygufaeNyDjzpfayr,fh low-end LCD

panels awGrSm dual-scan enf;ynmudkqufvufoHk;pGJaeqJqdkwmawGY&ygw,f/

� Thin Film Transistor(TFT)Display Screen- dual scan enf;ynmudk taumif;qHk;jzpf

   atmifrGrf;rHjyifqifxm;wJhaemufypönf;

wrsdK;uawmh active matrix vdkYac:wJh Thin Film Transistor(TFT) jzpfygw,f/tJ'Dypönf;rSm

X, Y 0g,mawGtpm; ta&miftpufav;awGwpfckcsif;pDudk control vkyfay;r,fh tvGefao;

i,fwJhx&efppöwmav;awGxnfhxm;ygw,f/tJ'DvdkjyKvkyfvdkufwJhtwGuf yHk&dyfxif&Sm;jywfom;wJh

cGJjcm;EdkifrIudkay;Edkifjcif;? ydkrdkjrefqefwJh refresh udkjyKvkyfEdkifjcif;?ydkíuspfvpfwJhta&mifxdef;csKyfrI

awGudkaqmifusOf;ay;Edkifjcif;...pwJhaumif;usdK;awG&&Sdvmygw,f/TFT [m passive matrix

awGxufaps;ydkBuD;ayr,fh'DaeUacwfrSmawmholYudkyJ?trsm;qHk;a&G;cs,fMuygw,f/ydkaumif;vdkYayghaemf/

TFT awGrSm passive display xufomwJhaumif;uGufawG&Sdygw,f/yxrtcsufuawmh-

TFT screen awG[m ydkNyD;awmufywJhtwGuf contrast ydkNyD;aumif;ygw,f/½kyfyHkydkNyD;Munfvifxif

&Sm;wmaygh/'kwd,tcsufu-ta&mifrsm;udkydkrdkxda&mufpGmxdef;csKyfudkifwG,fEdkifpGrf;&Sdygw,f/ta&mif

ydkpHkwmudkqdkvdkwmyg/ passive LCDs awG[m speedaES;wJhtwGufvufawGYrSm256a&mif(8-bit)



á armfeDwmudktoHk;jyKr,fqdk&ifywf0ef;usiftvif;tenf;i,f&SdwJhae&m('grSr[kwf)ywf

0ef;usiftvif;tenf;i,fom&&SdapatmifzefwD;toHk;jyKoifhygw,f/qdkvdkwmuawmh screen

&JhrsufESmpmay:udkpl;&Sjyif;xefwJhtvif;wkduf½dkufrusatmifowdxm;oHk;oifhw,fvdkYqdkcsifwmyg/

screen rsufESmpmay:jyifyywf0ef;usifrStvGefjyif;xefwJhtvif;wdkuf½dkufusa&mufae&if screen

rsufESmjyifay:rSmaz:xkwfr,fhAD'D,dk½kyfyHk&JhtarSmif{&d,mav;rsm;[m dark rjzpfyJ? jzLa&mfa&mf

jzpfaewmaMumifh½kyfyHkxif&Sm;jywfom;rIt&nftaoG;udkusqif;apwwfygw,f/tJ'gudk contrast

usw,fvdkYac:ygw,f/½kyf&Sif½HkawGvdkrsdK;vHk;0arSmifxm;zdkYvnf;rvdkygbl;/ywf0ef;usiftvif;(odkY)

tvif;yif&if;wpfckck&Jhtvif;[marmfeDwm&Jh screen rsufESmjyifay:ESifhvlYrsufvHk;xJ wdkuf½dkufr0if

atmifpDpOfae&mcs&zdkYvdkygw,f/

á armfeDwm&Jh color temperature udk 6500K(D65)(odkYr[kwf)6500KESifhnDwJh RGB

wefzdk;odkY set vkyfxm;&ygr,f/tJ'Dwefzdk;[mtjzLa&mif(white point)&Jhcolor temperature qdkwm

rSwfxm;&ygr,f/tckajymaewJhta&mifcsdefwmudk video card(odkYr[kwf)monitor calibration

software ay:rSm setting vkyfwmtoifhawmfqHk;jzpfygvdrfhr,f/rsm;aomtm;jzifh 5000K(D50)

,6500K(D65), 9300K(D93)...wdkY[marmfeDwmawGrSmoHk;pGJavh&SdwwfwJh color tempera-

tures awGjzpfwmawGY&ygw,f/color temperature setting rygwJharmfeDwmta[mif;BuD;awGrSm

awmh 2600K rS 4200K tMum; color temperature &SdwJhyljyif;a&mifrD;oD;(Incandensccent

lamp) awGatmufrSm yHkESdyf½kyfyHkudkMunfhwJhtcgjrif&r,fhtvif;rsdK;eJYudkufnDwJh(tjyma&mifeJYa0;wJh

yrmPjzpfwJh) 4200K jzifh default setting vkyfay;xm;ygw,f/5000K setting [mta&mifrIdif;

BuD;rsm;jzifhomyHkxkwfay;ygvdrfhr,f/ta&mifpdkpdkajyajy&SdrSmr[kwfygbl;/CRT display ay:rSmqdk

&if0gusifhusifhta&mifawGrsdK;jzpfaeygvdrfhr,f/

yef;csDynm&Sifrsm;utjyma&mifzufoef;wJh higher color temperature wefzdk;aqmif

ta&mifawGudkta&mifat; (cooler)awGvdkYac:NyD;?t0ga&mifzufoef;wJh lower color tempera-

xufydkxkwfay;EdkifpGrf;r&SdwJhuefYoefYrIrsdK;&Sdaeygw,f/aemufqHk;ay: TFT displays awGuawmh

ta&mifawGudktuefYowfrJhxkwfvkyfEdkifpGrf;&Sdygw,f/wwd,tcsufuawmh- viewing area ydkus,f

ygw,f/ passive matrix awG&Jh viewing area [m 45°xufausmfcJayr,fh active screen jzpfwJh

TFT display uawmh 90° ~ 100°eD;yg;txd&Sdygw,f/yHk(4-8)rSm TFT display wnfaqmufxm;yHk

udkazmfjyxm;ygw,f/



ture wefzdk;aqmifta&mifawGudkta&mifyl(warmer)awGvdkYac:wwfwmaMumifha0:[m&r½Iwf

axG;&atmifvnf;owdjyK&ygr,f/aps;uGuftwGif;rSm0,f,l&&SdEdkifwJh hardware awG[mvnf;

tvGefrsm;jym;vSwJhtwGuf color temperature setting vkyfwJhae&mrSma,mifa,mifrSm;rSm;jzpf

wwfygao;w,f/color temperature settingudkvideo card(odkY) monitor calibration soft-

ware ay:rSmaqmif&GufEdkifwJhenf;tjyif monitoray:rSmay;xm;wJh option rSvnf;aqmif&Guf

wJh enf;vnf;&Sdw,f/enf;wpfrsdK;udkyJ?oHk;oifhygw,f/ESpfrsdK;pvHk;oHk;&if over correction jzpfoGm;

NyD;armfeDwm screen ay:rSmtvif;a&mifrSdefoGm;wwfjcif;?t0ga&mifoef;oGm;wwfjcif;wdkYjzpfwwf

ygw,f/armfeDwmrSm color temperature trSm;rjyifEdkifvQif sofrware setting rS 9000 ~ 9300K

odkYa&mufatmifrSefuefpGmjyKjyifjcif;udkaqmif&Gufay;ygvdrfhr,f/tu,fípHxm;ta&mifwpfckck

(calibrator)r&SdcJhvQifrdrd&JhrsufvHk;ESifhtjzLa&mifESifhrD;cdk;a&mifrsm;½kyfyHkrsm;tultnDjzifhtjzL-trnf;

½kyfyHk&atmif( R=G=B jzifh)setting vkyfay;&ygr,f/color temperature setting vkyfwJhtcg

taumif;qHk;uawmh-*rfrm(gamma)ESifh monitor test patterns awGudktoHk;jyKjcif;y?Jjzpfygw,f/

á pmzwfol&JharmfeDwm[muGefysLwmarmfeDwmjzpfaer,fqdk&if- display adaptor soft-

ware udk 24 or 32 bit color (true color)odkY set vkyfxm;oifhygw,f/tJ'D setting udkMunfhcsif&if

Windows wallpaper (openvkyfxm;wJh windows awG&JhtjyifzufaemufcH screen ae&mudkajym

wmaemf)ay:rSm Right click acgufNyD;? Properity, Settings ay: Click vkyfyg/

á uRefawmf[m prints awGudkMunfh½IzdkYtvkyfpm;yGJoHk; Solux desk task lamp trsdK;

tpm;(4700K,36 degree,50W)rD;oD;wpfvHk;udkwyfqiftoHk;jyKcJhbl;ygw,f/tJ'D Solux rD;oD;&Jh

CRI (Color Randering Index)wefzdk;[m 98 &Sdygw,f/ CRI qdkwmuawmhay;xm;wJh tvif;

yif&if;wpfck[mta&mifb,favmuftwdtusxkwfrvJqdkwJhwdkif;wmrIwpf&yfyJ? jzpfygw,f/

tJ'Dwefzdk;&JhtjrifhqHk;yrmP[m100 jzpfNyD; 90 qdk&ifawmfawmfav;aumif;aeygNyD/ monitor set-

ting udk 6500K rSm set xm;pOf tJ'D solex rD;atmufrSm tjzLa&mifpuúLwpfcsyfudk tJ'DarmfeD

wmay:rSmMunfhwJhtcgtjzLa&miftpm;tenf;i,ft0ga&mifoef;aewm(warmer jzpfaewm)

udkawGY&ygvdrfhr,f/tJ'Djzpf&yf[mjyóemawmhr&Sdygbl;/bmaMumifhvJqdkawmhrsufvHk;tm;armfeDwm

screen ay:rS prints qDa&TUvdkufwJhtcgrsufvHk;[mtvQiftjrefqdkovdkqDavQmfatmifjyKjyifEdkif

pGrf;&SdvdkYyJjzpfygw,f/tckajymaewJh solux &Jh color temperature [m monitor eJhawmfawmfav;

eD;pyfwmudkawGY&ygw,f/Halogen lamp eJYqdk&ifydkNyD;awmhawmifeD;pyfygao;w,f/Halogen lamp

rSmtcsdKUaom users rsm;taESmuft,SufozG,fawGYaumif;awGYEdkifwJhrD;oD;\ab;tem;w0dkufrSm

vdar®mfa&mift&pfwpf&pf&Sdygw,f/

á operator [ma&mifpHkyHkESdyfpm&Gufay:rSyHktm;yHkrSefaeYvnfcif;tvif;a&mifatmufrSm

awGY&wJhta&mifrsm;udk tjcm;tvif;yif&if;awGeJYMunfh&if b,fvdkawGY&rvJqdkwmodEdkifzdkYpm;yGJwif

halogen lamp wpfvHk;jzifhxm;&Sdppfaq;oifhygw,f/'gutaxmuftxm;t&rf;cdkifvHkzdkYvdkwJhvHkjcHK

a&;pepfawGtwGufyg/



á image [mawmufyvGef;jcif;r&SdcJhvQifjzpfap? tvGefyg;vTmvGef;vQifjzpfap-contrast

udktrsm;qHk;taetxm;odkY set vkyfay;zdkYvdkygonf/

á image pixels ESifh monitor brightness tMum; nonlinear qufpyfrIudkazmfjywJh

parameter wpfrsdK;jzpfwJh gamma udk adjust vkyfNyD;? gamma ESifh black level chart udktoHk;jyKí

brightness(blacklevel)udkadjust vkyfEdkifygao;w,f/

udkif;-'DavmufqdkarmfeDwmawGeJYygwfoufNyD;tajccHawGawmfawmfpHkvifavmufatmif

azmfjyay;cJhygNyD?aemiftcGifhomvdkYtqifhjrifhvHkjcHKa&;pepftaMumif;a&;jzpf&ifvdktyfovdkwdk;csJUa&;

ay;oGm;yghr,fvdkYwifjy&if;armfeDwmaMumif;'DrSm&yfem;cGifhjyKygOD;/







� General Concept of Communication - qufoG,fa&;vdkYvlodrsm;wJhcommunication

     qdkwm[mtajccHtusqHk;ajym&&if-owif;

tcsuftvufzvS,fwJhvkyfief;pOf(process of exchanging information)wpfckvdkYqdkEdkifygw,f/

owif;tcsuftvuf(information)qdkawmh-vlwpfOD;&Jh&ifxJrSmudef;atmif;aewJhtaMumif;t&m?

olvdkcsifwJh(jzpfapcsifwJh)qE´?today;csifwJh(owday;csifwJh)udpö...w&yf&yfjzpfEdkifygw,f/vlY

ordkif;&,fvdkYjzpfvmpuxJuvlwOD;eJYwOD;owif;tcsuftvufawGudkyHko@meftrsdK;rsdK;? enf;vrf;

toG,foG,feJYzvS,fvmcJhMuwmyg/ordkif;rwifrSDuawmh-vlawGwOD;ESifhwOD;vuf[efajc[efeJY

zvS,fcJhMu&mrSpum;vHk;awGwDxGifvmEdkifcJhawmhpum;oHeJYzvS,fvmEdkifcJhwJhtwGufydkNyD;tqifajy

vmygw,f/tJ'DaemufpmvHk;awGwDxGifvmEdkifjyefawmhpmawGa&;NyD;tvSrf;a0;wJh&yfa0;a'o

qDqufoG,fvmEdkifygw,f/usdKufxD;½dk;ordkif;rSmawmifrSwOD;ESifhwOD;tvGefa0;vSwJhawmifukef;

xdyfawGrSmaexdkifMu&if;ta&;BuHKwJhtcgrD;cdk;vHk;BuD;awGeJYtcsufjyqufoG,fcJhMuwJh&aohBuD;ESpfyg;

taMumif;zwfzl;ygw,f/qufoG,fa&;(communication)vdkYqdkvdkufwmeJYvefYroGm;ygeJYOD;/vlwdkY

aeYpOfaqmif&GufaeMuwJh?wOD;ESifhwOD;pum;ajymaeMuwmawG?]rsufp}jypfjywm?vufn§dK;ESpfacsmif;

axmifjywm?ycHk;wGefYjywmawG?pma&;pmydkYvkyfaeMuwmawG[morm;½dk;ust½dk;&Sif;qHk;qufoG,fa&;

awGygyJ/½kyfjrifoHMum;tpDtpOfawGxkwfvTifhaewm?oDcsif;awGoDqdkxkwfvTifhwmwdkY[mvnf;quf

oG,fa&;ygyJ/uRefawmfh&Jhtckpmtkyfa&;om;xkwfa0vdkufwm[mvnf;qufoG,fa&;ygyJ/vlawG[m

qufoG,fa&;eJYvHk;0(vHk;0)uif;vdkYr&ygbl;/[efyeftrlt&meJYqufoG,fenf;rSpwifcJhwJhqufoG,f

a&;[mtckqdk&iftDvufx&Gef;epfenf;ynmeJYqufoG,fwJhacwfudka&mufvmcJhygNyD/w,fvDzkef;

qufoG,fa&;pepf?N*dKvfwkqufoG,fa&;pepf?Fax ? e-Mail ...wdkY[mckacwfrSmvlom;awGudk

rsm;pGmtusdK;jyKaewJhtDvufx&Gef;epfqufoG,fa&;taxmuftuljyKMum;cHrD'D,mawGjzpfygw,f/

tDvufx&Gef;epfqufoG,fa&;aMumifhurÇmBuD;[mr,HkMunfEdkifavmufatmifao;i,foGm;ygNyD/

&Gmw&Gmt&G,favmufyJ? &Sdygawmhw,fvdkYawmifwifpm;ajymqdkaeMuwmMum;zl;MurSmaygh/

CCTV pepfvnf;'Dtwdkif;ygyJ/ CCTVuifr&m[molYa&SUrSmawGY&wJh information awGudk

operator odatmif monitor zefom;ay:rSmazmfjyEkdifzdkYBuHzefaqmif&Gufay;wJh electronic com-

munication vdkYqdk&if-rSm;r,frxifygbl;/qufoG,fa&;udkavhvmwJhtcgawGY&r,fhtrsdK;tpm;?

twef;tpm;?zGJYpnf;yHkpepfawGudku@tvdkuftusOf;rQazmfjyay;yghr,f/

� Simplex and Duplex Communications- informations awGudk communication vkyfwJh

     tcg wpfvrf;oGm;pepf(one-way)eJYqufoG,f



rSmvm;?ESpfvrf;oGm;pepf(two-way)eJYqufoG,frSmvm;qdkwm&Sdygw,f/one-wayeJYqufoG,fwmudk

simplex communication vdkYac:NyD;? two-way eYJqufoG,fwmudkawmh duplex communi-

cation vdkYac:ygw,f/'guqufoG,fa&;trsdK;tpm;(Type)ay:rlwnfNyD;trnfay;xm;wmudkajym

wmyg/

simplex comm rSm ajymwJhol(Tx)udk em;axmifwJhol(Rx)u jyefar;vdkY?jyefajymvdkYr&yg

bl;/bmjzpfvdkYvJqdkawmh one-way jzpfaewmudk;/a&'D,dktoHvTifh½Hk?½kyf̂ oHvTifh½Hk?blwm½Hk? av,mOf

uGif;...ponfwdkYrStpDtpOfrsm;xkwfvTifhjcif;?today;aMujimcsufrsm;xkwfjyefay;jcif;wdkYeJYqdkif

wJhqufoG,fa&;vkyfief;awG[mwpfvrf;oGm;qufoG,fa&;pepf(simplex comm)yHkpHwcsdKUjzpfyg

w,f/N*dKvfwkawGuaeurÇmajrjyifpcef;&Sdxdef;csKyfXmeodkY telemetry signal awGay;ydkYaewm[m

vnf; simplex comm rSmtusHK;0ifygw,f/

duplex comm udk tjynfht0ESpfvrf;oGm;rsdK;vm;? wpdwfwydkif;yJ ESpfvrf;oGm;rSmvm;qdkNyD;

xyfcGJxm;jyefygw,f/tjynfht0ESpfvrf;oGm;pepfudk full duplaex vdkYac:NyD;?wpdwfwydkif;yJ ESpfvrf;

oGm;wmudk half duplex vdkYac:ygw,f/vrf;avQmufpum;ajympuf(Walky-Talky) ? taqmuf

tOD;twGif;oHk; tifwmuGef;(intercom)puf...pwmawG[mESpfvrf;oGm;qufoG,fa&;pepf

(duplex comm)vdkYac:Edkifayr,fh?OD;wnfzuf(direction)tjyeftvSefajymif;(alternatevkyf)ay;

EdkifwJh switch (press to talk switch)wpfckudk yifr,lepf(masta station)rSmxnfhay;xm;wm

aMumifh jyefajymcsifwdkif;(jyefar;csifwdkif;)? jyefajym(jyefar;)vdkYr&Edkifygbl;/tJ'Dcvkyf[mjyefajym

(jyefar;)jcif;udk operator &JhtvdkusomcGifhjyKay;wmaMumifh?wpdwfwydkif;ESpfvrf;oGm;(half du-

plex) vdkYac:wmjzpfygw,f/w,fvDzkef;pepfuawmh 'Dvdkr[kwfygbl;/2zufpvHk;pdwfBudKuftjyef

tvSefqufoG,fvdkY&wmudk owdxm;rdMurSmaygh/tJ'DvdkqufoG,fa&;rsdK;usawmhtjynfht0ESpf

vrf;oGm;(full duplex)vdkYac:ygw,f/uJ-simplex eJYduplex taMumif;oabmaygufoGm;NyDqdk&if-

pmzwfolwdkY&Jhywf0ef;usifrS tjcm;erlemav;awGpdwful;,OfNyD;? udk,fwdkifavhusifhMunfhygOD;/ydkNyD;

uRrf;usifoGm;atmifvdkYyg/yHk(5-1-u)rSm simplex ESifh duplex communications ESpfrsdK;udkyHkESifh

wuGazmfjyxm;ygw,f/tJ'DyHkMunfhNyD;pOf;pm;Munfhaygh/

� Analog and Digital Communications- tDvufx&Gef;epfenf;ynmtqdkt&-ay;xm;wJh

   signal wpf&yf&Jh AdkYtm;^vQyfpD;(voltagecurrent)

yrmP[mtjrifhqHk;wefzdk;ESifhtedrfhqHk;wefzdk;tMum;tqufrjywfyHkpHrsdK;eJYajymif;vJae&if(continuously

varyingjzpfae&if)tJ'Dinformation(signal)udkanalog signal vdkYac:ygw,f/analog electronic

system rSm AdkYtm;(odkY)vQyfpD;&JhyrmPwefzdk;[mta&;ygw,fqdkwmowdjyKrSwfom;zdkYvdkygw,f/

rdkufu½dkzkef;rSxkwfay;aewJhvlwdkYpum;ajymoHtcsufjy(voice signal)ESifhAD'D,dk½kdufuifr&mrSxkwf

ay;aewJh½kyfyHktcsufjy(video signal)av;awG[m analog signals trsdK;tpm;awGjzpfMuygw,f/

yHk(5-1-c)rSm analog ESifh digital signals2rsdK;udkazmfjyxm;ygw,f/EIdif;,SOfMunfhyg/









(*) (*) (*) (*) (*) AM ESifh ESifh ESifh ESifh ESifh  FM Modulated Signals

yHk(5-1) yHk(5-1) yHk(5-1) yHk(5-1) yHk(5-1) Electronic Communication wGiftoHk;jyKaom enf;pepfrsm;wGiftoHk;jyKaom enf;pepfrsm;wGiftoHk;jyKaom enf;pepfrsm;wGiftoHk;jyKaom enf;pepfrsm;wGiftoHk;jyKaom enf;pepfrsm;



ay;xm;wJhtjrifhqHk;ESifhtedrfhqHk;AdkYtm;(vQyfpD;)tajctae2&yfom&SdNyD;usefwefzdk;rsm;ta&;ryg

wJh information(signal) udk digital signal vdkYac:ygw,f/ digital signal rSmtajctae2&yfom

&Sdygw,f/Mum;tajctaeawGr&Sdygbl;/tqufjywfaeygw,f/uRefawmfwdkYtdrfawGrSmawGYEdkifwJh

vQyfppfrD;cvkyfawG[m'D*spfw,foabmw&m;cvkyfawGyg/ydwf̂ zGifhtajctae2&yfyJ &Sdw,fr[kwf

bl;vm;/ stage show awGrSmoHk;wwfwJh rD;tvif;jyif;tm;vdkovdktenf;^trsm;xdef;csKyfEdkifwJh

light dimmer unit awGusawmh analog electronic system jzpfygw,f/'D*spfw,fr[kwfygbl;/

'D*spfw,foabmudkvQyfppfrD;oD;eJYMunfh&if-vif;aer,f^ydwfaer,f2rsdK;yJ&Sdygw,f/rSdefrSdefav;

vif;aewmwdkY?tvif;qHk;eJYtarSmifqHk;tMum;tjcm;tajctaew&yf&yfeJYvif;aewmrsdK;wdkYqdkwm

vHk;0r&SdEdkifygbl;/'gu'D*spfw,ftajctaeyg/tifemavmhrSmawmhMum;tajctaeawG&Sdygw,f/

'D*spfw,f&Jhtajctae2&yfudkvG,fvifhwulac:a0:vdkY&atmifoHkn(0)ESifhwpf(1)*Pef;(digit)

2vHk;jzifhudk,fpm;jyKzdkYowfrSwfxm;ygw,f/tJ'DvdkowfrSwf&muae*Pef;qdkif&mtDvufx&Gef;epf

(digital electronic)qdkNyD;EIwfusdK;oGm;cJh[efwlygw,f/digital zera(0)qdkwmAdkYtm;r&Sdwmudk-

udk,fpm;jyKw,fvdkY,lqowfrSwf&if? one(1)udkAdk Ytm;&SdwmvdkYqdkEkdifygw,f/'gaMumifhr&Sdwm

ESifh&Sdwmudk (0)ESifh(1)vdkYowfrSwfEdkifovdk?at;wmESifhylwm?edrfhwmESifhjrifhwm?rSm;wmESifhrSefwm?rnf;

wmESifhjzLwm?raumif;wmESifhaumif;wm...pwJhqefYusifzuft"dyÜg,f& logical terminologys

awG[mvnf; tajctae2rsdK;&SdwmrdkY(0)ESifh(1)jzifhudk,fpm;jyKEdkifwJh 'D*spfw,fawGvdkYqdkEdkifygw,f/

'D*spfw,frSmtoHk;jyKwJhudef;*Pef;pepf[m*Pef;2vHk;om&SdwJhESpfvDqwdk;pepf(odkY)bdkife&Dudef;pepf

(binary number system)jzpfygw,f/tJ'Dbdkife&D*Pef;awGudkvltrsm;oHk;pGJaeusudef;pepfjzpfwJh

q,fvDqpepf(decimal number system)*Pef;rsm;odkYajymif;vdkY&ygw,f/'Dawmh digital sig-

nal udkudef;*Pef;av;awGeJYzGJYpnf;xm;wJh array wpfckvdkYjrifavmufa&maygh/ digital commu-

nication [mckrSay:vmwmr[kwfygbl;/a&S;tusqHk; digital electronic communication

udkjy&&if 1832ckESpfrSmpwifwDxGifcJhNyD; 1844ckESpf a&mufrSatmifjrifpGmtoHk;csEdkifcJhwJh qifjrL&,f

armh(pf)(Samuel F.B Morse)&JhaMu;eef;ydkYenf;ynmjzpfygw,f/armh(pf)uk'fvdkYtodrsm;Muygw,f/

tJ'Duk'fudkcvkyf&Jh on/off capability av;awGeJYzGJYpnf;xm;ygw,f/'DaeYacwf'D*spfw,fqufoG,f

a&;u@rSmvuf&SdtcsdefxdatmifjrifrIt&qHk;'D*spfw,fuk'fudkazmfjy&&if?uGefysLwmawGrSmvuf&Sd

oHk;aewJh-ASCII(American Standard Code for Information Interchange)jzpfygw,f/

digital signal udkudkifwG,fajz&Sif;wJhae&mrSmudef;*Pef;av;awGjzpfaewJhtwGuf analog

signalxuftm;omcsufawGtrsm;BuD;&Sdygw,f/RFI , EMI uJhodkYaom interference rsm;udktvG,f

wulz,f&Sm;ypfEdkifjcif;? signal t&nftaoG;tqifhtwef;udk modify jyKvkyfEdkifjcif;? information

vHkjcHKrIjrifhrm;jcif;? signal trsm;tjym;udkwckESifhwcktaESmuft,Sufuif;uif;jzifh transmission

channel wpfckwnf;ay:rSm multiplex vkyfíydkYaqmifay;Edkifjcif;...pwJhtcsufawG[m ana-

log xuftvGefomw,fvdkYqdk&rSmyg/olY&Jhtm;omcsufudkMunfhcsif&if-,cif analog satellite re-

ceiver eJY,ck digital satellite receiver wdkY&JhuGmjcm;csufawGrSmawGY&rSmyg/'D*s,fw,fuifr&m



awG&JhpGrf;aqmif&nfawGuvnf;,cifzvifuifr&mawGb,fvdkrSwkEIdif;vdkYr&atmifuGmjcm;vGef;

vSygw,f/w,fvDzkef;pepfrSmvnf;MunfhygOD;/'D*spfw,fatmfwdktdwfcsdef;awG&JhpGrf;&nfawGut&if

analog acwfeJYbmrSrqdkifaMumufcref;vdvdxufjrufvGef;vSygw,f/tqifajywJhwaeYus&ifawmh

Digital Signal Processing(DSP)taMumif;jynfhjynfhpHkpHka&;om;zdkYpdwful;&Sdygw,f/tck'Dpmtkyf

rSmawmhtjrnf;avmufyJxnfhcGifh&wmuRefawmftm;r&ygbl;/'DavmufeJYaMueyfay;MuzdkYarwåm&yfcH

tyfygw,f/

� Baseband Signal and Modulated Signal Communications-vlwdkYpum;ajymwJhtcg

 rSmjzpfap?wl&d,mypönf;

wpfckckwD;rIwfvdkufwJhtcgrSmjzpfap?avxJwGifwkefcgrIpGrf;tifo@eftoHvIdif;rsm;udkjzpfapyg

w,f/'DtoHvIdif;awGrSm-wkefcgEIef;(odkY)BudrfEIef;(vibration per second)(odkY)(frequency)&SdNyD;?

,lepfudkawmhodyÜHynm&SifBuD;[def;e&pf[mh(pf)udk*kPfjyKaomtm;jzifhHertz(Hz)eJYazmfjyzdkYowfrSwf

xm;ygw,f/tJ'DtoHvIdif;awGudkem;jzifhtm½HkcHwJhtcgMum;&jcif;qdkwJh&oudkcHpm;&apygw,f/

ysrf;rQjcif;tm;jzifhvl&Jhem;[mwpuúefYrSmtBudrfaygif;20(20Hz)rS20000(20kHz)tMum;wkefcgae

wJhtoHvIdif;rsm;udkMum;Edkifygw,f/tJ'DBudrfEIef;wmcGifudk ]Mum;EdkifBudrfEIef;cGifMum;EdkifBudrfEIef;cGifMum;EdkifBudrfEIef;cGifMum;EdkifBudrfEIef;cGifMum;EdkifBudrfEIef;cGif} (audio frequency

range)vdkYac:ygw,f/20HzatmufvIdif;rsm;ESifh20,000Hz (20kHz)txufvIdif;rsm;udkrMum;Edkif

awmhygbl;/tJ'DvIdif;awGudkawmhtoHatmufvIdif;(infra sonic wave)eJYtoHvGefvIdif;(ultra sonic

wave)awGvdkYac:ygw,f/ysrf;rQvlwdkY ]pum;ajymoHvIdif;wkefEIef;wmcGifpum;ajymoHvIdif;wkefEIef;wmcGifpum;ajymoHvIdif;wkefEIef;wmcGifpum;ajymoHvIdif;wkefEIef;wmcGifpum;ajymoHvIdif;wkefEIef;wmcGif} (voice frequency

range)[m 300Hz rS 3,000Hz(3kHz) txd&Sdygw,f/ musical instruments awG&JhwkefEIef;awG

uawmhvlwdkYpum;ajymwkefEIef;xufydkNyD;us,fjyefYygw,f/ 80Hz rS 16kHztwGif;&Sdwwfygw,f/

'guysrf;rQwefzdk;yg/instrument trsdK;tpm;(*pfwm? a>y(yavG)? ESJ?pE´,m;...pwJhypönf;trsdK;

tpm;)uGJjym;rIay:rlwnfNyD;tajymif;tvJawmh&SdrSmaygh/tJ'DtoHvIdif;awGudktoHcsJUzdkYjzpfap?

yJhwifoHvkyfzdkYjzpfap...process vkyfcsifwJhtcgvQyfppfpGrf;tiftoHk;csoufqdkif&mpufxJxnfh

ay;&rSmjzpfwmaMumifht&ifqHk; toHvIdif;udkvQyfppftcsufjyav;(electrical signals)awGjzpf

oGm;atmifajymif;ay;&ygw,f/convert vkyfay;&rSmaygh/tJ'DtwGufuRefawmfwdkYawGbmoHk;ovJ

qdkawmh?pum;ajymcGuf(microphone)udktoHk;jyKygw,f/microphone[mtoHpGrf;tifvIdif;udk

vQyfppfpGrf;tifvIdif;(electric signal)tjzpfajymif;ay;wJhypönf;wrsdK;vdkYjrifEkdifygw,f/rdkuf&JhtxGuf

rSm&SdaewJhvQyfppfpGrf;tifvIdif;udk audio signal vdkYvnf;vG,fvG,fac:Muygao;w,f/audio signal

[mtoHvIdif;wkefcgrIEIef;twdkif;ajymif;vJaewJhat-pDvIdif;rsdK;jzpfwmaMumifholYrSmvnf;toHvIdif;

wkefcgEIef;eJYnDrQwJhwefzdk;aqmifBudrfEIef;&Sdaeygw,f/tJ'gudkaudio siganl frequencyvdkYac:ygw,f/

video camera ? CCTV camera awGvnf;yJ?xdkenf;vnf;aumif;ygyJ/½kyfyHkav;awGjzpf

vmzdkYtvif;ESifhtarSmift&dyfav;awGeJYzGJYpnf;xm;wmaMumifh?yHk&dyfuav;awG&Jhtvif;-tarSmif

ajymif;vJrIBudrfEIef;qdkwm&Sdygw,f/rsufvHk;eJYwdkuf½dkufjrifEdkifwJhtvif;tarSmifajymif;vJrI



av;awGudk-visual information(signal)av;awGvdkYac:ygw,f/tvif;qdkif&m visual infor-

mation av;awGudkvQyfppfqdkif&m video signals av;awGjzpfatmifuifr&mjzifhajymif;,lygw,f/

tJ'D video signals av;awGrSmvnf;½Icif;xJrSm&SdaewJh½kyfyHkav;awG&Jhtvif;ESifhtarSmift&dyfav;

awG&Jhajymif;vJaewJhEIef;eJYnDrQwJh frequency twdkif;&Sdaevdrfhr,fqdkwmowdjyK&ygr,f/video sig-

nal frequency [mvnf; ½kyfyHkjzpfatmifzGJYpnf;r,fh resolution format ESifh½Icif;xJrSmygwJh½kyfyHk

t&G,ftpm;tBuD;tao;ay:rlwnfNyD;? 25Hz rS10MHz txdus,f0ef;Edkifygw,f/NTSC for-

mat pepfrSmawmh video signal frequency band [m30Hz rS 4.2MHz txd&SdwmawGY&ygw,f/

tck&Sif;jycJhwJhvoice(300Hz-3KHz) ? audio(20Hz-20KHz) ? video(30Hz-4.2MHz)

yif&if;awGrSxkwfvkyfay;xm;wJh ueOD;tcsufjyawGudk baseband signals awGvdkYac:ygw,f/

baseband signals awGudk aub,f0g,mjzifhwdkuf½dkufydkYaqmifay;Edkifaomfvnf;?BudK;rygyJ? [if;

vif;jyifxJrSwqifhydkYaqmifvdkYr&Edkifygbl;/roGm;ygbl;/'ghtjyifydkYaqmifwJhvrf;aMumif;&Sif;atmif?

p&dwfpuoufomatmif&nf&G,fcsufeJY0g,mBudK;wpfacsmif;wnf;ay:rSm signal yif&if;aygif;rsm;

pGmudkra&m,SufapyJ?pkNyHKvTwfwmudkvnf; baseband signals awGeJYqdkvkyfvdkYr&ygbl;/½Iwfukef

ygvdrfhr,f/'Dtcg baseband signal frequencywefzdk;xufydkjrifhwJh?at-pDvQyfppfoHvdkufvIdif;

wrsdK;jzpfwJha&'D,dkvIdif;(Radio Wave)jzifho,faqmifap&ygw,f/a&'D,dko,faqmifvIdif;twGif;

baseband signals xnfhoGif;wmudkvIdif;ojcif;(modulation)vkyfw,fvdkYac:ygw,f/ modu-

lation vkyfyHkvkyfenf;trsdK;rsdK;&Sdygw,f/Amplitude Modulation(AM)? Frequency Modu-

lation (FM)? Phase Modulation(PM)...wdkY[m radio communication rSmtoHk;rsm;wJhenf;

awGjzpfygw,f/BudrfEIef;jrifha&'D,dkvIdif;wpfckjzifhvIdif;oxm;wJh signal udk modulated signalvdkY

ac:ygw,f/AM ? FM a&'D,dktoHvTifhvIdif;awG? MRTV ? MWD ½kyfoHvIdif;awG[m modu-

lated signal awGjzpfygw,f/ GSM ? CDMA...pwJh mobile phones awGtvkyfvkyfaewJh

signal awG[mvnf; modulated signal awGygyJ/ signal 2ck(odkY)trsm;tjym;udkBudK;wpfacsmif;

wnf;('grSr[kwf)a&'D,dkvTifhvrf;aMumif;(radio channel)wpfckwnf;jzifhwNydKifwnf;ay;ydkYcsif&if?

tJ'D signal [m baseband signal qdk&ifr&ygbl;/ modulated signal jzpf&r,fqdkwmtxl;

owdjyKrSwfzdkYvdkygw,f/yHk(5-1-*)rSm AM ESifh FM modulated signal 2rsdK;udkerlemtjzpfjyxm;yg

w,f/

uGefysLwmuydkYvTwfr,fh data awGusawmh frequency jzifhowfrSwfavhr&Sdygbl;/wpfpuúefY

twGif;ydkYvTwfr,fh*Pef;(bit)ta&twGufeJYowfrSwfxm;ygw,f/ digital binary signal jzpfwJh(0)

(odkYr[kwf)(1)*Pef;wpfvHk;udk bit vdkYac:ygw,f/8 bits udkawmh 1byte vdkYac:zdkYowfrSwfygw,f/

4bytes(odkYr[kwf)32 bits udkawmh1word vdkYowfrSwfygw,f/ASCII code rSmt*Fvdyftu©&mwpf

vHk;udk 8bits (1byte) format eJYzGJYpnf;xm;ygw,f/yHkpHtm;jzifh-C &Jh ASCII code oauFwudk

(01000011)
b 
jzifhvnf;aumif;? T uawmh(01010100)

b
jzifhvnf;aumif;?V udkawmh (01010110)

b

jzifhowfrSwfxm;ygw,f/data awGudk transmission vkyfwJhtcg baud rate(bits/second) jzifhowf



rSwfydkYvTwfygw,f/'gudk data transfer rate(speed)vdkYac:ygw,f/Oyrm- 256bits/s(256 baud)

&SdwJh data transfer rate [mwpfpuúefYrSmtu©&m 32 vHk;ydkYw,fqdkwJhoabmygyJ/ data transfer

rate wefzdk;udk 8 eJYpm;&if t*Fvdyftu©&mtvHk;ta&twGuf&w,fqdkwmowdjyKyg/Samsung

Techwin rSxkwfwJh PTZ controller &Jh data transfer speed(rate)[m 2400bps ~ 57,6000bps

txdvdkovdkpdwfwdkif;us setting vkyfNyD;ydkYvTwfEkdifwmawGY&ygw,f/

communication vkyfwJhtcgydkYaqmifypönf;(Transmitter-Tx)?Mum;cHtulypönf; (Me-

dium) ?vufcHypönf;(Receiver-Rx)qdkNyD;&Sd&ygw,f/tJ'DrSm Transmitter eJY Receiver tMum;

signal awGjzwfoef;oGm;rIjyKwmudk Transmission vdkYac:ygw,f/tckoifcef;pmrSm Transmis-

sion eJY ywfoufNyD;odoifhodtyfwJhtaMumif;t&mawGudkazmfjyay;yghr,f/'gayr,fh CCTV eJYygwf

oufwmudkyJ? aZmif;ay;wifjyoGm;rSmyg/

CCTV cameras(odkY)Sensors(odkY)Control devices ...pwJhypönf;awGrSxkwfvTwf

vdkufwJh video signals (odkY) control informations awGudk monitors (odkY) display devices(odkY)

tjcm;aom controlled devices awGqDay;ydkYwJhtcgMum;cHtaxmuftulypönf;wrsdK;rsdK;toHk;

jyK&ygw,f/tJ'DvdkMum;cHtoHk;jyKwJhtaxmuftuljyKypönf;udk rD'D,rf(mediums)vdkYac:ygw,f/

Mum;cHypönf;rD'D,rftrsdK;tpm;aygif;rsm;pGm&Sdayr,fha,bl,stm;jzifhcGJjcrf;Munfh&if2rsdK;omawGY

&ygvdrfhr,f/tJ'D2rsdK;uawmh-BudK;trsdK;tpm;rD'D,rf(cable)(or)(wire) medium eJYBudK;rJhtrsdK;

tpm;rD'D,rf(wireless medium)wdkYjzpfMuygw,f/BudK;trsdK;tpm;rD'D,rftjzpf-aMu;eDvQyful;

0g,m(copper wire)(odkY)tvif;zefrQif(fiber optic cable)wdkYudkpHtm;jzifhoHk;avh&SdMuNyD;?BudK;rJh

rD'D,rftjzpf-a&'D,dkvIdif;(Radio wave)(odkY)vQyfppfoHvdkufvIdif;(electromagnaticwave)wrsdK;

rsdK;udktoHk;jyKavh&Sdygw,f/tckajymaewmawGu-uGefysLwmtoHk;tEIef;eJYqdk&&if hardware me-

diums vdkYqdk&ygr,f/'ghtjyif signal awGudkrdrdwdkYvdk&mydkYwJhae&mrSmowfrSwfxm;wJhtcsdeftwGif;

rSm data awGtrsm;BuD;ydkYEdkifatmifb,fvdk compression awGvkyfxm;r,f?ukefusp&dwfoufom

atmif hardware line(odkY)channel enf;enf;jzifhdevices aygif;rsm;pGm transmit vkyfEdkifzdkY data

awGudkb,fvdk format eJY encode vkyfNyD;? b,fvdk decode vkyfrSmvJ? ydkYvdkufwJh data awGvrf;

c&D;rSmvHkjcHKrI&Sdapa&;twGufb,fvdk encrypted vkyfNyD;?b,fvdk decrypted vkyfxm;rSmvJ...pwJh

protocal awGudk software mediums awGvdkYac:ygw,f/yHkpHtm;jzifh-MPEG-4 ? H-246? MP-

3? JPEG ? RS232 ? RS422 ? RS485 ...wdkY[m software mediums tcsdKUjzpfMuygw,f/

hardware mediums awGESifhywfoufNyD;atmufygwdkY&JhtaMumif;rsm;udkazmfjyay;oGm;ygh



r,f/

ááááá Coaxial Cable

ááááá Twisted Pair Wire

ááááá Fiber Optic Cable

ááááá Microwave

ááááá Telephone Network

� Basic concepts of Coax Cable-camera rS½dkufydkYay;vdkufwJh video signals awGudkarmfeDwm

   (odkYr[kwf)tjcm; video processing devices wpfckckxHay;

ydkYvdkwJhtcg technicians awGtrsm;qHk;toHk;jyKwJh medium wrsdK;uawmh-coaxial("coax"vdkY

vnf;ac:)jzpfygw,f/olUrSmxnfhoGif;wnfaqmufxm;wJhvQyful;0g,mESpfck&JhA[dk0if½dk;rSwf

(axis)wdkY[mBudK;&JhxdyfxnfhwnfhuMunfh&if puf0dkif;tv,frSmwpfxyfwnf;twlwlusaewm

aMumifhA[dk0if½dk;wleef;BudK;(coaxial cable)vdkYac:wmjzpfygw,f/

coaxial cable udk1929ckESpfrSmpNyD;wDxGifcJhwmyg/'gayr,fh commercial rjzpfao;ygbl;/

1941ckESpfa&mufawmhrSmyxrqHk; commercially used jzpfvmcJhwmyg/

coaxial cable rSmvQyfppf"gwfjzwful;jcif;rjyKEdkifwJhvQyfumtvTm(dielectric layer)jzifh

0ef;&Hxm;wJhtvnfA[dkrSmwpfacsmif;wnf;aomaMu;eDppfppf0g,m(solid copper wire)(odkY)

aMu;eDvTmyg;wifxm;wJhoHrPd0g,m(copper-clad-steel wire)udkxnfhxm;ygw,f/tJ'DvQyfum

tvTmtjyifzufrSmuspfqHNrD;vdkuspfxm;NyD;?Zumvdkumxm;wJhvQyful;0g,m(shield wire)wpfxyf

(odkY)oHk;xyftxdudkolY&Jhtay:zufrSm PVC yvyfpwpf(odkYr[kwf)&mbmvQyfumtvTmjzifhaemuf

qHk;zHk;tkyfjyKvkyfxm;ygw,f/CCTV toHk;cspepfwpfckwnfaqmufwJhtcgt&nftaoG;jrifhpuf½Hk

rsm;rSxkwfvkyfxm;wJhpHcsdefrSD?tqifhrSD cable awGudkomoHk;oifhygw,f/ cable &Jh A[dkrSvQyful;0g,m

eJYuspfqHNrD;vdkuspfxm;wJh braided shield wdkYudkaMu;eDowåKtrsdK;tpm;eJYjyKvkyfxm;wJh cable udk

oHk;wmtaumif;qHk;ygyJ/ line loss oufomwJhtwGufolYcsnf;yJ?enf;enf;ydka0;a0;ajy;Edkifwmaygh/

tvsLrDeD,rftvTmyg;&pfywfxm;wJhtum(shielded)ygwJh cable trsdK;tpm;udk consumer cable

toHk;csrIvdkae&mwcsdKUeJYta&;ay:ayghayghyg;yg;tvG,fwuloHk;zdkYvdkwJhae&mrsdK;awGrSmomoHk;oifh

ygw,f/CCTV requirements rSmoHk;zdkYroifhygbl;/line loss rsm;wwfwmaMumifhtJ'Dtcsufudk

txl;owdjyKzdkYvdkygvdrfhr,f/awmifhwif;cdkifrmrI&nf&G,fcsufeJYc&D;wdkajy;csifw,fqdk&ifawmh-aMu;eD

tvTmyg;wifxm;wJhoHrPd0g,maub,fudkoHk;oifhygw,f/olYudkawmh F-connectors awGeJYwGJoHk;

avh&Sdygw,f/

coaxial cable wnfaqmufxm;yHkESifherlemwcsdKUudkyHk(5-2)rSmjyxm;ygw,f/tJ'DyHkrSmawGY&



(u)(u)(u)(u)(u) coaxial cable \twGif;jzwfydkif;jyyHk \twGif;jzwfydkif;jyyHk \twGif;jzwfydkif;jyyHk \twGif;jzwfydkif;jyyHk \twGif;jzwfydkif;jyyHk

(c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom (c) toHk;rsm;aom coaxial cable rsm;rsm;rsm;rsm;rsm;



(*)(*)(*)(*)(*) RG designation

yHk(5-2)yHk(5-2)yHk(5-2)yHk(5-2)yHk(5-2) Coaxial (Coax) cable

wJhtwdkif; cable &Jh center core wire vHk;ywf (gauge)tBuD;^tao;ay:rlwnfNyD;?wdkuf½dkufajy;qGJ

EdkifwJh tuGmta0;rSm 2,000 ft txdtrsm;qHk;&SdEdkifygw,f/cable vHk;ywfBuD;&if signal qHk;½IH;rIenf;

rSmjzpfwmaMumifhtvsm;tuGmta0;ydkajy;Edkifr,fqdkwmowdjyKzdkYvdkygw,f/tvGef&Snfvsm;wJhtuGm

ta0;udkjzwfoef;NyD; cable ajy;r,fqdk&if video signal qHk;½IHIrItoifhtwifh&SdrSmjzpfwmaMumifh

camera eJY monitor tMum; cable vdkif;xJrSmcsJUpuf(amplifier)cHítoHk;jyKoifhygw,f/tJ'grS

omqHk;½IH;oGm;wJh video signals awGudkjyefjznfhay;EdkifrSmjzpffygw,f/

� Advantages and Disadvantages of Coax Cable- CCTV pepfwpfck&Jh½kyfyHkt&nftaoG;

   aumif;rGefjcif;ESifh,HkMunfpdwfcspGmtoHk;

jyKEdkifjcif;...qdkwJhtcsufawG[mtoHk;jyKr,fhcabletrsdK;tpm;aumif;rGefrIay:rSmt"durlwnfae

w,fqdkwmawGY&ygw,f/'ghtjyif system installation vkyfwJhae&mrSm cable medium toHk;jyK

jcif;[menf;ynmt&t&Sif;qHk;?tvG,fulqHk;eJYp&dwftoufomqHk;jzpfwJhtjyif? xdef;odrf;apmifh

a&Smuf&rIvnf;tvGefenf;w,fqdkwJhtcsufawG[mcable toHk;jyKrIaMumifh&&SdEdkifwJh aumif;usdK;

w&m;awGvdkYqdkEdkifygw,f/'gayr,fhb,ft&mrqdk-tqdk;^taumif;'GefwGJaewwfwJh "r®wmt&?

qdk;usdK;awGvnf;&Sdaeygw,f/tJ'Dqdk;usdK;awGteufcsdKUudkazmfjyay;vdkufygw,f/

coaxial cable wavQmufjzwfoef;pD;qif;aewJh signal awG[m electrical toGif

o@mefrsdK;jzpfwJhtwGufa&'D,dkvIdif;Mum;0ifaESmuf,SufrI{RFI(Radio Frequency Interfere-

nce)}eJYvQyfppfoHvdkufvIdif;Mum;0ifaESmuf,SufrI{EMI (Electro-Magnetic Interference)}wdkY

vdk aESmuf,SufrIrsdK;awGudkrvTJra&SmifvufcHvG,fwwfqdkwJhqdk;usdK;&SdwmrdkY cable oG,fwef;wJhtcg

tJ'DtaESmuft,SufawG0ifa&mufEdkifrItenf;qHk;jzpfatmifBudKwifpOf;pm;'DZdkif;cszdkYowdjyK&ygr,f/

aemufNyD; cable vrf;aMumif;wavQmuf signal loss jzpfyGm;wwfwJhqdk;usdK;w&m;vnf;&Sdygao;

w,f/'guawmh video booster eJYajz&Sif;vdkuf&ifajyvnfoGm;rSmyg/tqdk;qHk;uawmh-rdrd&Jh vHkjcHK

a&;0efxrf;r[kwfwJhtjcm;cGifhjyKcsufr&SdwJhyk*¾dKvfwpfOD;OD;u cable BudK;twGif; wdkuf½dkufMum;azmuf



oG,fwef;(tapping vkyfwmvdkYac:)wJhenf;eJY video signal udkrzG,fr&m0ifa&mufcdk;,lEdkifwJhqdk;

usdK;yJ jzpfygw,f/tJ'Dtcsufudkawmhtxl;owdjyKNyD;tpDtpOfawGeJYcsrSwfa&;qGJajz&Sif;oifhygw,f/

csHKiHkNyD;ajym&&if-coaxial cable(odkYr[kwf)tjcm; electrical signal transmission me-

dium yHkpHwpfckcktoHk;jyKwJhtcg CCTV pepfwckvHk;udkoifhwifhavQmufywfpGm grounding vkyfxm;

zdkYvdktyfw,fqdkwmowdjyKyg/tJ'Dtcsuf[mta&;BuD;wJhtcsufjzpfwmrdkYtxl;*½kpdkufzdkYvdkygr,f/

wu,fvdkYqufpyfypönf;awGudkpepfwus ground csrxm;yJ cabling vkyfr,fqdk&if ground loop

effectsjzpfyGm;rIaMumifh RFI/EMI interference jzpfjcif;?tjcm; potentially damaging effect

jzpfjcif;...pwJhrvdkvm;tyfwJhqdk;usdK;awGudkrvGJraoGMuHKawGY&ygvdrfhr,f/

� Types of Coax Cables- coaxial cable udk video signal applications awGrSmtoHk;jyKzdkY

     t"duxkwfvkyfcJhwmjzpfygw,f/ video signal transmission vkyf

wJhtcg baseband signal transmission ESifh modulated signal transmission ESpfrsdK;pvHk;toHk;

jyKwmawGY&ygw,f/ modulated signal transmission udk CATV(Cable TeleVision) broad-

casting pepfrSmtoHk;rsm;ygw,f/CATV pepfqdkwmuawmh wireless transmission rSmvTifhpufeJY

zrf;pufodyfa0;vGef;&ifjzpfap?odyfeD;vGef;&ifjzpfap-jyóem&Sdygw,f/odyfa0;vGef;&if signal

strength avQmhenf;um signal to noise ratio(S/N ratio)usqif;NyD; snow noise picture udk

xkwfvkyfapwwfygw,f/vTifhpufESifhzrf;pufeD;aomfvnf;taqmuftOD;awGxlxyfwJhNrdKUBuD;?jyBuD;

awGrSmvnf;zrf;,laumif;uifwdkifqDodkYjrifhrm;wJhtaqmuftOD;awGqDrS½dkufjyefxGufvmwJh

multipath reception aMumifhyHkxyfawGjzpfaewJh Ghost picture tusdK;w&m;udkqdk;&Gm;pGmjzpfap

Edkifygw,f/tJ'Dqdk;usdK;awGudk CATV jzifhtaumif;qHk;ajz&Sif;EdkifcJhygw,f/

Coaxial cable xkwfvkyfwJhtcg RG[ka&;xm;wJhtu©&mpmvHk;2vHk;jzifhpxm;wJh alpha-

numeric code jzifha&;om;xkwfvkyfygw,f/RG qdkwmuawmh-Radio frequency Govern-

ment vdkYtrnf&ygw,f/tar&dueftpdk;&&JhtodtrSwfjyKxm;jcif;cH&wJhypönf;trSwftom;yg/

tao;pdwfudkawmh yHk(5-2-*)rSmMunfhyg/

coax cable udk code trsdK;rsdK;eJYxkwfvkyfMuygw,f/ video applications twGuf char-

acteristic impedance-75ohms &SdwJh RG59, RG11, RG6 qdkNyD;trnfay;xm;wJh code awGeJY

xkwfvkyfwJhtrsdK;tpm;awGudktoHk;rsm;wmawGY&ygw,f/yHk(5-2-c)rSmMunfhyg/tJ'D cable BudK;awG

&JhtjyifvHk;ywftcsif;(diameter)t&G,ftpm;[m 3.7mm rS10.29mm txdtrsdK;tpm;uGJjym;

rI?rluGJrsm;jcm;em;rItvdkuf&Sdwwfygw,f/BudK;&JhtvnfrS signal transmission wm0ef,lxm;wJh

core conductor taeeJYvnf; 0.6mm rS 1.63mm txd&Sdwwfygw,f/

30Hz rS 4.2MHz txd bandwidth &SdwJh baseband video signal udk transmission

vkyfwJhtcg line loss enf;ayr,fh? VHF(or) UHF band twGif;&Sd RF carrier awGeJY modu-

lated vkyfxm;wJh video signals rsm;jzifh transmission vkyfwJh CATV vdktoHk;csrIudpöawGrSm



yHk(5-3)yHk(5-3)yHk(5-3)yHk(5-3)yHk(5-3) coaxial cable \ \ \ \ \ characteristic impedance owfrSwfxm;y owfrSwfxm;y owfrSwfxm;y owfrSwfxm;y owfrSwfxm;yHk

awmh line loss [mawmfawmfodomxif&Sm;vmwmawGY&ygw,f/ conductor awGudk 50Hz fre-

quency rQom&SdwJh a.c power transmission vkyfwJhtcgjzpfap? 20Hz rS 20kHz bandwidth

om&SdwJh audio signal transmission vkyfwJhtcgrSmjzpfap?BudK;&Jh[efYwm;rI (impedance) [m

'DpDckcHrI (0 ohm eD;yg;)avmufyJ &SdrSmjzpfwJhtwGuf? current enf;enf;yJ? pm;oHk;wJh signal trans-

Type
Characterist

Impedance(ohm)
Outsize

Diameter(mm)
Copper size of

core (mm)
Attenuation
(dB/100m) Applications

RG-59/U 75 6.15 0.6
Analog TV, CCTV

RG-6/U 75 6.86 1.02 Analog TV, CCTV,
DTV,CATV,
SATV,MATV

RG-11/U 75 10.29

Z,m;(5-1) toHk;rsm;aomZ,m;(5-1) toHk;rsm;aomZ,m;(5-1) toHk;rsm;aomZ,m;(5-1) toHk;rsm;aomZ,m;(5-1) toHk;rsm;aom Coaxial trsdK;tpm;tcsdKU\ trsdK;tpm;tcsdKU\ trsdK;tpm;tcsdKU\ trsdK;tpm;tcsdKU\ trsdK;tpm;tcsdKU\ Characteristics

1.63

13dB @ 100MHz
19dB @ 200MHz
46dB @ 1000MHz

 2.3dB @ 10MHz
 6.6dB @ 100MHz
13.1dB @ 400MHz

1.2dB @ 10MHz
4.9dB @ 100MHz
10.5dB @ 400MHz

Analog TV, CCTV,
DTV,CATV,
SATV,MATV

CATV = Cable TeleVision , DTV = Digital TeleVision ,
SATV = Satellite TeleVision , MATV = Masta Antenna TeleVision .



� UTP , STP Wires and Their usages- tckajymr,fh transmission medium trsdK;tpm;

  [m 0g,mBudK;2acsmif;udktwlwuGyl;vdrfxm;wJhyHkpH

rsdK;jzpfaewmaMumifhtwisted pair wire qdkNyD;wdwdususac:qdkxm;wmyg/22(or)24 AWG

(American Wire Gauge)t&G,f&SdwJh0g,mudktoHk;rsm;ygw,f/twisted pair wire tkyfpk2rsdK;

&Sdygw,f/Shielded Twisted Pair(STP)eJYUnshilded Twisted Pair(UTP)wdkYjzpfygw,f/ STP

BudK;rSm shielded vkyfxm;NyD;? UTP BudK;rSm shielded vkyfrxm;ygbl;/Z,m;(5-2)eJYZ,m;(5-3)

mission vdkudpörsdK;rSmxnfhNyD;rpOf;pm;vJ&ygw,f/'gayr,fh conductor xJpD;qif;aewJh a.c fre-

quency (signal frequency)[mjrifhvmwJhtcgta&cGHvTmtusdK;(skin effect)ay:vmwJhtwGuf

conducting wre rSm inductance(L) ESifh capacitance(C) qdkif&m*kPfowådtusdK;w&m;awGay:

aygufvmygw,f/BudrfEIef;jrifhatpD-pD;aewJhvQyful;0g,mBudK;[mtJ'DtcsdefrSmatpDtay:wm;qD;

wJh[efYwm;rI(impedance)(or)(Z)&SdvmwJhtwGuftcsufjy,kwfavsmhrI(signal attenuation)udk

jzpfapygw,f/tJ'Dvdk attenuation jzpfwmudk line loss jzpfw,fvdkYac:ygw,f/cable rSmjzpfvm

wJh[efYwm;rIudk characteristic impedance vdkYac:ygw,f/cable &Jh signal attenuation [m

transmission vkyfr,fh signal frequency wefzdk;tenf;^trsm;ESifhtoHk;jyKr,fh cable &Jh core

conductort&G,ftpm;?BudK;&JhwnfaqmufyHk'DZdkif;...wdkYay:rSmrlwnfygw,f/'gaMumifh baseband

video signal transmission vkyfwJhtcg attenuation enf;rSmjzpfNyD;? CATVpepfoHk; RF modu-

lated video signal transmission vkyfwJhtcg attenuation rsm;r,fqdkwmowdjyK&ygr,f/sig-

nal attenuationudkdecible(db)jzifhwdkif;wmygw,f/Z,m;(5-1)rSm coaxial cable tcsdKUtwGuf

characteristics eJY rating awGudkazmfjyxm;ygw,f/

coaxial cable wpfacsmif;&Jh core conductor t&G,ftpm;ESifhwnfaqmufyHk'DZdkif;ay:

rlwnfaewJh[efYwm;rI(impedance-Z)udkyHk(5-3)rSmay;xm;wJhyHkaoenf;eJY&SmvdkY&ygw,f/pmzwf

olrsm;A[kokw&atmifxnfhay;vdkufygw,f/

CCTVpepfrSm transmission vkyfzdkY coaxial cable oHk;wJhtcga,bl,srSwfxm;oifh

wJh BudK;ajy;EdkifwJhtuGmta0;awGudkvnf;'Dae&mrSmtvsOf;oifhwHk;azmfjyay;csifygw,f/pmzwfolwdkY

twGuftoHk;0ifr,fvdkYxifygw,f/RG59 cable udk 225 rDwmatmuftxdyJ?toHk;jyKyg/ RG6

udk 225 rDwmtxuf 545 atmuftMum;ajy;qGJEdkifygw,f/RG6 udk 225 rDwmatmufajy;&if

RG59xuft&nftaoG;jrifhrm;wJh½kyfyHkawGudkydkYaqmifEdkifygw,f/RG11 uawmh 545 rDwmxuf

ydkajy;EdkifwmawGY&ygw,f/RG11 [mwjcm;BudK;awGxufpm&ifawmfawmfav;wkwfwJhtwGuf

CATV pepfawG?uGefysLwm network awGrSm backbone cabling vkyfEdkifw,fqdkwmawGY&ygw,f/



yHk(5-4) yHk(5-4) yHk(5-4) yHk(5-4) yHk(5-4) Twisted Pair Wire  jzifh  jzifh  jzifh  jzifh  jzifh video transmission jyKvkyfyHk jyKvkyfyHk jyKvkyfyHk jyKvkyfyHk jyKvkyfyHk

Type Descriptions

Type1 Standard STP with two pairs - the common STP cable

Type2

Type3

Z,m;(5-2) toHk;rsm;aom Z,m;(5-2) toHk;rsm;aom Z,m;(5-2) toHk;rsm;aom Z,m;(5-2) toHk;rsm;aom Z,m;(5-2) toHk;rsm;aom STP types

Type6

Type8

Type9

Standard STP plus two pairs of voice wires

Standard STP with four pairs

Path cable - used for connecting hubs

Flat STP for under carpets

STP with 2 pair -Plenum grade



wdkYrSmtoHk;rsm;wJh STP eJY UTP wires tkyfpk0iftrsdK;tpm;rsm;wdkY&Jh characteristics awGudkpkpnf;

wifjyay;xm;ygw,f/video transmission twGuf twisted pair wire udk camera wpfvHk;eJYarmfeD

wm(odkYr[kwf)tjcm;ypönf;wpfckckqufoG,frIjyKwJYae&mrSmomtckajymaewJh Shielded Twisted

Pair(STP) wire rsdK;udktoHk;avh&SdwmawGY&ygw,f/qdkvdkwmuawmh-twisted pair wire udk point

to point signal transmission vkyfzdkYt"du&nf&G,ftoHk;jyKw,fvdkYqdkcsifwmyg/ Twisted pair

wire wpfaytoHk;jyKrIukefusp&dwf[m coaxial cable xufenf;ayr,fh?ajy;xm;wJh0g,m&JhtpGef;

ESpfzufrSm signal conversion devices awGjzpfwJh transmitter ESifh receiver vdkypönf;awGxnfh

oHk;&r,fhukefusp&dwftenf;tusOf;awmhydkoHk;&ygw,f/twisted wire cable toHk;jyKNyD; video

signal transmission udk 5,000 feets txdajy;Edkifygw,f/'DxufydkNyD;a0;a0;ajy;csif&ifawmhay

Type Descriptions

CAT 1 Data speed up to 1Mbps{Standard phone line,Analog voice(POTS),Basic Rate
Interface in ISDN , Doorbell wiring}

CAT 2

CAT 3

Z,m;(5-3) toHk;rsm;aom Z,m;(5-3) toHk;rsm;aom Z,m;(5-3) toHk;rsm;aom Z,m;(5-3) toHk;rsm;aom Z,m;(5-3) toHk;rsm;aom UTP types

CAT 4

CAT 5/5e

CAT 6

Data speed up to 4Mbps{Mainly used in IBM cabling system for Token Ring
Network}

Data speed up to 16Mbps{Voice(analog most popular implementation),10Base-T
Ethernet}

Data speed up to 20Mbps{Used in Mbps Token Ring,Otherwise not used much}

Data speed up to 100Mbps{TPDDI , 155MbpsATM}

Data speed up to 250Mbps

CAT 6E Data speed up to 500Mbps

CAT 7 Data speed up to 600Mbps , 1.2Ghz in Pairs with Semiconductor

POTS = Plain Old Telephone Service
ISDN = Integrated Service Digital Network



(u)(u)(u)(u)(u) Type1 STP wire (2 pair STP wire)

yHk(5-5)yHk(5-5)yHk(5-5)yHk(5-5)yHk(5-5) Twisted Pair Wires trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;trsdK;rsdK;

(c)(c)(c)(c)(c) CAT5 UTP wire (4 pair UTP wire)

(*)(*)(*)(*)(*) CAT5 FTP wire (4 pair FTP wire)



aygif;4500wdkif;rSm repeater wpfvHk;tenf;qHk;xnfhoGif;wdk;csJUajy;ay;Edkifygw,f/ twisted pair

wire [mvnf;wjcm; electrical transmission mediums awGenf;wlMum;0ifaESmuf,SufrIrsdK;

pHkvufcHEdkifwJhtjyifta&;BuD;wJh video signal awGudkvHkjcHKa&;eYJrqdkifwJhjyifyyk*¾dKvfrsm;rSMum;jzwf

cdk;,lEdkifpGrf;&SdwmudkawmhowdjyK&ygr,f/wu,fvdkY tJ'D0g,mtrsdK;tpm;udk telephone switching

station twGif;0ifNyD; routing vkyfr,fqdk&ifrlvw,fvDzkef;pepfeJYuRefawmfwdkYxnfhoGif;vdkufr,fh

video transmission pepf2rsdK;pvHk;eJYwNydKifeufudkufnDrI&SdwJh performance rsdK;&atmif com-

promised vkyf&r,fqdkwmowdjyK&ygr,f/data awGudkw,fvDzkef;vdkif;eJY transmission vkyfwJhtcg

modem udk interfacing device tjzpfoHk;&wm'D&nf&G,fcsufaMumifhyg/r[kwf&ifw,fvDzkef;vdkif;

ay:upum;ajymoHawGeJY½IwfaxG;ukefrSmaygh/yHk(5-5)rSm twisted pair wire trsdK;rsdK;udkazmfjyxm;

ygw,f/

twisted  pair wires awG[m data transmission vkyfief;twGuft&rf;tqifajywm

awGY&ygw,f/p&dwfvnf;usOf;;ygw,f/vkyf&udkif&wmvnf;vG,fuloufomygw,f/ayghayghyg;yg;

vnf;&Sdygw,f/'gayr,fholYay:rSmwifvTwfydkYaqmifr,fh signal udk differential signal format

rsdK;jzpfatmift&if convert vkyfNyD;vTwf&rSmaMumifhBudK;&Jhtpydkif;ESifhtqHk;ydkif;awGrSm transmit-

ting eJY receiving converter awGxnfhay;xm;&ygr,f/wenf;tm;jzifhajym&&if-0g,mBudK;ESpf

acsmif;pvHk;rSmqefYusifzuf polarity signal awG&Sdaeygw,f/'gudk balance wire vdkYvnf;ac:

Muygw,f/coaxial cable rSmawmh'Dvdkr[kwfygbl;/core conductor rSmyJ signal &Sdygw,f/ shield

udk ground csxm;vdkY 0V potential om&SdaerSmyg/'gaMumifh coax cable udk Unbalance wire

vdkYvnf;ac:Muygw,f/twisted pair wire awGrSm signal udk differential format eJYvTwfwJhtwGuf

csJUtm;tvGefaumif;wJhobm0&SdwJh differential amplifier awGeJYyl;wGJvkyfaqmifvdkY&vmygw,f/

tJ'DtwGuftusdK;aus;Zl;awGuawmh-tvGefYtvGefao;i,fvSwJh signal rsm;yifjzpfvifhupm;xd

a&mufpGmcsJUay;EdkifwmaMumifh coaxial cable xufydkNyD;a0;a0;a&mufatmif(repeater rygyJ? ay

aygif;5000txd)ydkYaqmifEdkifygw,f/'ghtjyif common mode signal o@mef&SdwJh RFI ESifh EMI

wdkYvdk noise signal awGudkvnf; differential amplifier rSxda&mufpGm[efYwm;EdkifwmaMumifh

wu,fqdk&if shielded umbmawmifrvdkygbl;/UTP BudK;eJYwifvHkavmufygw,f/ydkufqHwwfEdkif

&ifawmh shielded ygwJh STP oHk;aygh/rvdktyfyJ? roHk;zdkYajymwmyg/

tESpfcsKyfajymcsifwmuawmh-twisted pair wire udkyHk(5-3)udkMunfhNyD;?uifr&mwvHk;eJY

armfeDwmwvHk;yJ? oHk;&r,fvdkYw&m;aor,lqygESifh?uRefawmhfpmxJrSmpoint to point signal trans-

mission oHk;Edkifw,fvdkYqdkxm;ygw,f/tJ'D0g,mBudK;udk backbone vdkoabmxm;NyD;uifr&mawG

trsm;BuD;udk ID eHygwfawGrwlatmifay;NyD; network pepfvdkoHk;&iftusdK;aus;Zl;trsm;BuD;&wm

awGYygvdrfhr,f/avmavmq,frSmawmh PTZ control signal awGudk Network pepfeJY trans-

mission vkyfzdkYus,fus,fjyefYjyefYoHk;aeMuygw,f/real motion udk high resolution jzifhxkwfvkyf

ay;EdkifwJh H.264 compression oHk; IP camera awGwGifwGifus,fus,faps;aygaygeJYa&mufvm&if



� History of Fiber Optic Technology and Their Properities -   communication

system awGrSm

uefYowfcsufawGtrsm;tjym;&Sdw,f/ tJ'DtcsufawGteuf t"dutcsufwpfcsufuawmh olwdkY&Jh

information carrying pGrf;&nfuefYowfcsufygyJ/pmzwfolwdkYa&SUydkif;rSmawGYcJhMurSmyg/ informa-

tion handling ability [m communications channel &Jh(cable wire BudK;&Jh) bandwidthyrmP

ay:rSmwdkuf½dkufrlwnfaew,fr[kwfvm;/tm;vHk;jrifvG,fatmif w,fvDzkef;qufoG,fa&;eJY

om"ujyyghr,f/w,fvDzkef;pepfawGrSm signal o,faqmifzdkYtoHk;jyKwJh0g,mBudK;&Jh character-

istic [m bandwidth uefYowfxm;wmawGU&ygw,f/o,faqmifvdkwJh information (signal)&Jh

frequency jrifhvm&if attenuation ydkrsm;vmNyD;?o,faqmifay;Edkifr,fhc&D;tuGmta0;wdkoGm;

ygw,f/w,fvDzkef;[mvlwdkYtwGuftajccHvdktyfcsufjzpfvmwmeJYtnDwaeYwjcm;awmif;qdkrIjrifh

rm;vmwmaMumifhcable ESifh wiring pepfrsm;ydkrdkwdk;wufaumif;rGefvmatmifdeveloped vkyfcJh

Mu&ygw,f/'ghtjyifcable wpfacsmif;wnf;ay:rSmw,fvDzkef;tvHk;a&tajrmuftrsm;wjydKifeuf

ydkYvTwfEdkifzdkY multiplexing techniquesudkwDxGifBuHq&if;?zGHYNzdK;wdk;wufcJh&ygw,f/communication

channeleJY cables awGtrsm;tjym;&Sdovdk? communication techniques rsm;vnf;tvm;wl

trsm;tjym;&SdvmcJh&ygw,f/

radio communication systems awGrSmqdk&if?ay;ydkYvdkwJh information udk frequency

jrifhwJh carrier wpfckeJY modulated vkyfNyD;rSydkYvTwfwmyg/ modulation vkyfwJhtcg sidebands

awGay:aygufvmwJhtwGuf RF spectrum rSm usOf;ajrmif;wJhBudrfEIef;wmcGifus,f(narrow band-

width) wpdwfwydkif;udktJ'D information(signal)u ae&m,lodrf;ydkuf(occupied vkyf)xm;rSmjzpf

ygw,f/tJ'Dvdkodrf;ydkufxm;wJh[mav;udk channel vdkYuRefawmfwdkYac:wmjzpfygw,f/'gayr,fh

RF spectrum qdkwm[m tuefYtowf&SdaewJht&mwpfckjzpfwmaMumifh radio signals awG&JhtJ'D

occupied bandwidth [mtvGefus,f0ef;wJhae&m,lxm;ovdkjzpfaeygw,f/channel wpfck&Jh

tcsuftvufo,faqmifEdkifrIyrmP (information capacity) jrifhrm;zdkYqdkwJh tcsuf[m tJ'D

channel &Jh bandwidth b,favmufus,fovJqdkwJhtcsufay:rlwnfaejyefygw,f/ 'DtwGuf

aMumifh bandwidth us,fwJh channel awG[m toHk;jyKEdkifwJh RF spectrum tus,ft0ef;udkavsmh

enf;apygw,f/uRefawmfqdkvdkcsifwmu information capacity cyfjrifhjrifheJY rf communica-

video signal transmission udk twisted pair wier eJY wGifwGifus,fus,foHk;r,fh computer

network awGqifcJhMuovdkqifMu&awmhr,fhtcsdef[m vufurf;avmufyJ?vdkygawmhw,f/ uJ-

'Davmufqdk twisted pair wire eJYywfoufNyD;odyfaxGaxGxl;xl;awmhr&Sdawmhygbl;/'gavmufqdk

vHkavmufygw,f/vkyfief;cGifa&mufrSyJ? uRrf;usifatmifqufNyD;avhvmMuwmaygh/



(u)(u)(u)(u)(u) Fiber optic cable udk udk udk udk udk CCTV  pepfwGiftoHk;jyKxm;yHkpepfwGiftoHk;jyKxm;yHkpepfwGiftoHk;jyKxm;yHkpepfwGiftoHk;jyKxm;yHkpepfwGiftoHk;jyKxm;yHk

(c)(c)(c)(c)(c) Backbone fiber optic cable



(*) (*) (*) (*) (*) Transmitter ESifh ESifh ESifh ESifh ESifh Receiver rsm;wyfwifxm;aom  rsm;wyfwifxm;aom  rsm;wyfwifxm;aom  rsm;wyfwifxm;aom  rsm;wyfwifxm;aom fiber optic cable wpfacsmif; wpfacsmif; wpfacsmif; wpfacsmif; wpfacsmif;

(C) (C) (C) (C) (C) Fiber optic communications system \ tajccHtpdwftydkif;rsm; \ tajccHtpdwftydkif;rsm; \ tajccHtpdwftydkif;rsm; \ tajccHtpdwftydkif;rsm; \ tajccHtpdwftydkif;rsm;



yHk(5-6) yHk(5-6) yHk(5-6) yHk(5-6) yHk(5-6) Fiber optic system

(i) (i) (i) (i) (i) 1 channel digital video transmitter

tions vkyf&if channel enf;enf;yJ?&awmhr,fqdkwJhoabmyg/voice information &Jh bandwidth

[m 3kHz om&SdNyD;? video signal information [m 4MHz(4000kHz) cefYtxd&Sdwma&SUydkif;

oifcef;pmrSmuRefawmf&Sif;jycJhwmtm;vHk;odNyD;avmufNyDvdkYxifygw,f/'Dawmh RF communica-

tion vkyfzdkY video signal wpfvdkif;vTwf&ifw,fvDzkef;vdkif;aygif; 1333 vdkif;cefYqHk;½IH;temcH&zdkY

&Sdygw,f/'gaMumifhay;xm;wJh(&EdkifwJh)channel bandwidth twGif;rSm signals rsm;rsm;xkwfvTwf

EdkifzdkY multiplexing qdkwJhenf;pepfudkwDxGiftoHk;jyKcJh&ygw,f/bandwidth usOf;usOf;av;xJrSm

information awGtrsm;BuD;ydkYvTwfEdkifwJhtjcm;enf;pepfrsm;vnf;ay:aygufcJhNyD;jzpfygw,f/tJ'D

enf;pepfawGudkN*dKvfwkqufoG,fa&; (satellite communication)vkyfief;awGrSmawGY &ygvdrfhr,f/

radio communication toHk;cswpfrsdK;jzpfwJh mobile phone awGrSmawGY&wJh CDMA (Code

Division Multiplexing Access) eJY TDMA (Time Division Multiplexing Access) wdkY[m

multiplexing enf;pepferlemyHkpHawGygyJ/

ydkNyD;jrifhwJh carrier frequencies awGudktoHk;jyKr,fqdk&iftJ'D radio signal [m infor-

mation carrying capacity (tcsuftvufo,faqmifEdkifrIyrmP)xdxda&mufa&mufjrifhwuf

vmwmawGY&ygw,f/waeYwjcm; communications e,fy,ftus,ft0ef;BuD;xGm;vmwmeJYtrQ



wpxufwpydkNyD;jrifhvmwJh RFs o,faqmifvIdif;wdk;csJUoHk;pGJvmMu&if;?'DbufacwfrSmrdkufc½dka0h

(microwave)a&'D,dkvIdif;awGudkvlwdkYydkNyD;ESpfcsdKufoHk;pGJvmMuwJhtaMumif;[m'DtaMumif;awG

aMumifhqdk&ifrrSm;ygbl;/rdkufc½dka0htaMumif;udkawmholYqdkif&macgif;pOfa&mufrSyJ a&;om;yghr,f/

tckacgif;pOfrSmawmh fiber optic udkyJ? OD;pm;ay;azmfjyygOD;r,f/

qufoG,fa&;pGrf;&nfaemufxyfcsJUxGifzdkYBudK;yrf;rIwpf&yfuawmh- tvif;udk  transmis-

sion medium tjzpftoHk;jyKzdkYaqmif&Gufjcif;jzpfygw,f/tJ'Denf;[m&yfa0;ydkYaqmifr,fh infor-

mation udk[if;vif;jyiftwGif;oGm;EdkifwJhvQyfppfoHvdkufvIdif;rsm;(electromagnetic waves)

(odkYr[kwf)cable BudK;ay:oGm;EdkifwJhvQyfppftcsufjy(electrical signal)wpfrsdK;rsdK;ay:rSmwifNyD;

o,faqmifapwJhenf;rsdK;r[kwfyJ?tvif;wef;ay:rSmwifNyD;[if;vif;jyiftm;jzwfoef;apívnf;

aumif;?txl;wnfaqmufxm;wJhBudK;(special cable)ay:rSvnf;aumif;?ydkYaqmifwJhenf;jzpfyg

w,f/tJ'Dvdktcsuftvufwpfckudktvif;eJYydkYaqmifenf;[mtckrSpdwful;&cJhwJhenf;r[kwfygbl;/

19&mpkukefcgeD;1880ckESpfavmufrSmvlom;wdkYtwGufw,fvDzkef;wDxGifay;cJhwJhtvufZjE´m;

*a&[efbJ(vf)(Alexander Graham Bell)[moptical telephone system wpfckwDxGifNyD;rlydkif

cGifhwifumo½kyfjycJhzl;ygw,f/ol[maerS&&SdwJhtvif;wef;tultnDeJYayaygif;&mcsDvSrf;wJhtuGm

ta0;(rdkifcsDvSrf;wJhtuGmta0;r[kwfyg)wckudkvlUpum;oHydkYaqmifzdkYyg;vTmwJhrSefcsyfjym;wcsyfESifh

rdkufu½dkzkef;uyfxm;wJh special transmitter wpfvHk;eJYtwlprf;jycJhjcif;jzpfygw,f/rSeftoHk;jyK&

wmuawmhaerS&wJhtvif;wef;udkvufcHwJhzuf(Receiving site)qDodkYtvif;jyefxkwfay;EdkifapzdkY

(reflectvkyfzdkY)&nf&G,foHk;xm;jcif;jzpfygw,f/rSefeJY mechanically attached vkyfxm;wJhrdkufu½dk

zkef;[molYqDudkpum;ajymvdkufwJhtcgrSefudkwkefcgapzdkYxnfhxm;wmyg/þenf;tm;jzifhtvif;jyef

rSef[mtoHBudrfEIef;(voice frequency)twdkif;wkefcgrIaMumifhrSefudk½dkufjyefxGufoGm;r,fh aetvif;

wef;awG&JhvTJcGif(amplitude)[mvnf;vJtJ'DBudrfEIef;twdkif;ajymif;vJaeygw,f/'Dprf;oyfpepf&Jh

vufcHwJhzuf(receiving site)rSmtxl;wDxGifxm;wJhtvif;qJ(vf)(special photocell)wrsdK;udk

wyfqifxm;ygw,f/tJ'Dtvif;vQyfppfqJ(vf)(special photocell)[mwzufrSefrSydkYvTwfay;vdkuf

wJh reflected light rays awGudkaumuf,lvufcHNyD;&&SdwJhtvif;&JhyrmPESifhtcsdK;uswJh'DpD out-

put voltage udkxkwfay;ygw,f/ photocell qdkwm[mtvif;pGrf;tifrSvQyfppfpGrf;tifajymif;

ay;EdkifwJhbuf&Dao;av;vdkYjrifEdkifygw,f/tckuRefawmf&Sif;jycJhovdk reflected light [majymif;

vJaewJhtwdkif;? photocell rSxkwfvkyfay;r,fh output voltage [mvnf;ajymif;vJaeygvdrfhr,f/

tJ'Dvdkajymif;vJaewJhAdkYtm;udk earphone odkYxnfhay;vdkufwJhtcgem;usyfcGuftwGif;rStarS;yg;

av;(diaphragm)rSefjym;twdkif;jyefvnfwkefcgrIaMumifhrl&if;toHtwdkif;twdtusjyefxkwfay;

Edkifwm*a&[efbJ(vf)awGYcJh&ygw,f/

[if;vif;jyiftwGif;tvif;wef;jzifhqufoG,fjcif;[mtvGefa0;uGmvSwJhtcgrSmvufawGYjzpf

EdkifpGrf;r&Sdwmvnf;awGY&ygw,f/t"duqdk;usdK;w&m;uawmhavxk&JhtusdK;oufa&mufrIaMumifh

tvif;&Jh,kwfavsmhrIudkqdk;&Gm;pGmjzpfapwwfwmygyJ/[if;vif;jyifxJrSm-jrLrsm;qdkif;aejcif;?ESif;rsm;



usaejcif;?rD;cdk;rsm;tkHYrIdif;aejcif;?rdk;rsm;&Gmaejcif;ESifhtjcm;tjcm;aomtajctaetaMumif;aMumif;

awG[mtvif;wef;udkpkyf,ljcif;?tvif;jyefapjcif;?tvif;,dkifapjcif;wdkYESifhtwljyif;xefwJh,kwf

avsmhrIudkjzpfapwmaMumifhydkYvTwfEdkifwJhtuGmta0;(transmitting distance)udkuefYowfouJhodkY

jzpfapygw,f/ information o,faqmifzdkYtoHk;jyKwJhtvif;wef;wkrsm;[mvnf;aeYvnfydkif;tcsdef

awGrSmqdk&if?ae&JhaESmuf,SufzsufqD;rIudkrvGJraoGcHMu&rSmaocsmygw,f/

aemufydkif;rSmavqma&mifjcnfwDxGifEdkifcJhrIaMumifhtvif;wef;jzifhqufoG,fa&;[mvufawGU

uswJhtcef;u@qDodkYa&muf&SdvmcJhygw,f/avqm[m tvif;jyif;tm;tvGefYtvGefjrifhrm;NyD;? fre-

quency wefzdk;wrsdK;wnf;om&SdwJhtvif;yif&if;wpfrsdK;jzpfygw,f/¤if;[mowfrSwfxm;wJhvIdif;

tvsm;(ta&mif)wpfckwnf;&Sdaom?awmufyNyD;tvGefusOf;ajrmif;wJhtvif;wef;t&G,ftpm;rsdK;

jzifhtvif;xkwfvkyfay;Edkifygw,f/tjcm;tvif;wef;awGvdkYjyefYum;NyD;roGm;ygbl;/avqma&mif

jcnf&Jhxl;uJwJhtvif;jyif;tm;aMumifhavxk&Jhwm;qD;ydwfyifrIudktjcm;aomtvif;trsdK;tpm;

wdkYxufydkNyD;xda&mufxufjrufpGmxdk;azmufEdkifpGrf;&Sdygw,f/'gaMumifhavqmeJYtvGefa0;uGmwJh

t&yfa'orsm;qDqufoG,fa&;jyKvkyfwJhtcgydkrdktqifajywmawGY&ygw,f/[if;vif;jyiftwGif;

tvif;wef;jzifhqufoG,fa&;vkyfwJhtcgt"dutBuD;rm;qHk;tcuftcJuawmh- transmitter ESifh

receiver udkcRif;csufr&Sd aligned vkyfxm;&wJhtcsufyJjzpfygw,f/

tvif;wef;jzifhqufoG,fa&;udk[if;vif;jyiftwGif;toHk;jyKrnfhtpm; light carrying

cable wrsdK;jzifhvnf;toHk;jyKvkyfaqmifEdkifygw,f/tvif;[mzefESifha&wdkYuJhodkYaomtvif;ayguf

Mum;cHe,fypönf;(transparent media)wrsdK;rsdK;twGif;xGif;azmufjzwfoef;Edkifw,fqdkwm &mpk

ESpfaygif;rsm;pGmMumuxJuvlawGodxm;cJhMuwmyg/'gayr,fh tvif;o,faqmifEdkifwJhMum;cHypönf;

(media)udkynm&Sifrsm;vufawGYusus developed vkyfEdkifcJhwJh1900ckESpfapmapmydkif;umvrsm;

txdawmh?olwdkY&JhtodudktoHk;rcsEdkifcJhMuygbl;/1950ckESpfv,favmufrSm fiber glass jzifhjyKvkyf

xm;NyD;&Snfvsm;wJhtvif;o,faqmif media udkxkwfvkyfzdkYcGifhjyKrdefY&cJhygw,f/ESpfaygif;rsm;pGmMum

wJhwdkifatmiftJ'D fiber glass [mtvif;qufoG,fa&;rSmjynfhpHkzlvHkrIudkatmifjrifpGmay;pGrf;Edkif

cJhygw,f/tJ'Daemufydkif;-zdkifbmxkwfvkyfrIenf;ynmzGHNzdK;vmrIESifhtnD ,cifxuftvsm;ydk&SnfNyD;?

tvif;qHk;½IH;rItvGefenf;wJhzdkifbmaub,fawGudk single spun glass vdkYac:wJh yvyfpwpfwrsdK;

jzifhxkwfvkyfvmEdkifcJhwJhtwGufaps;EIef;tvGefcsdKomcJh&ygw,f/

'DaeYacwfrSm tvGefYtvGefao;oG,fEl;nHhwJh fiber-optic eef;rQifrsm;txdxkwfvkyfvm

EdkifcJhNyDjzpfygw,f/rdkifaygif;rsm;pGm&Snfvsm;wJh cables awGudkvnf;wnfaqmufxkwfvkyfvmEdkifcJh

wJhtjyif tvGefuGma0;vSwJht&yfa'orsm;qDodkY information awGudktvif;wef;ay:rSm trans-

mitting vkyfEdkifzdkY&nf&G,fNyD;?zdkifbmwpfacsmif;ESifhwpfacsmif;udkvnf;tcsif;tcsif;qufNyD;?oG,fwef;

EdkifcJhNyDjzpfygw,f/'DaeYqdk&ifuRefawmfwdkYrSm transmission medium topfwpfck&&SdaeygNyD/tjcm;

physical medium awGxufpm&iftav;csdeftvGefayghyg;NyD;?t&G,ftpm;t& tvGefao;oG,fEl;

nHhvSwJh fiber-optic cables awGudkuRefawmfwdkYaus;Zl;wif&rSmyg/olY&Jhtxl;jcm;qHk;vdkYqdkEdkifwJhtusdK;



w&m;wpfckuawmhtcsuftvufo,faqmifEdkifrIyrmP(information-carrying capacity)r,Hk

MunfEdkifavmufatmifjrifhrm;wJhtcsufygyJ/microwave frequencies toHk;jyK&if?wNydKifeufw,f

vDzkef;ajymqdkrIta&twGufaygif;&m*Pef;txdomcGifhjyKEdkifygw,f/fiber-optic cable eJYqdk&if

axmifaygif;rsm;pGmxdatmifrsm;jym;vSwJh signals awGudko,faqmifay;Edkifygw,f/olYrSmvnf;

w,fvDzkef;ESifha&'D,dkpepfawGrSmtoHk;jyKwJh multiplexing enf;ynmudktoHk;jyKEdkifNyD;? tJ'DvdkoHk;

r,fqdk&if information transfer vkyfwJhae&mrSmuefYowfrIrJh capacity rsdK; fiber-optic com-

munications rSm&&SdvmrSmjzpfygw,f/

� Fiber optic communications system- pHjyKxm;wJh fiber-optical communications

      system wpfckrSmyg0ifavh&SdwJh components

awGudkyHk(5-6)rSmjyxm;ygw,f/Transmited vkyfr,fh information signal [m voice, video,

computer data awGjzpfEdkifygw,f/yxrqHk;aeeJYtJ'D information udk communications me-

dium eJYvdkufavsmnDaxGjzpfr,fhyHko@mefrsdK;a&mufatmifajymif;ay;&ygw,f/qdkvdkcsifwmuawmh-

fiber optic cableay:wifydkYrSmjzpfwJhtwGufvQyfppf signal udktvif; signal jzpfatmifajymif;

&r,fvdkYajymwmyg/tJ'DvdkjyKvkyfvdkufwJhtcg fiber cable ay:rwifrDS?wqufwnf;o@mefjzpf

aewJh analog signals awGjzpfMuwJh voiceESifh video (TV) signals av;awGudkjywfawmif;o@mef

'D*spfw,fvIdif;jywfwGJav;rsm;(series of digital pulses)tjzpfodkYajymif;vJoGm;atmift&ifqHk;

jyKvkyfay;&ygw,f/tJ'Dwm0efudk Analog to Digital converter(A/D converter)udkaqmif&Guf

cdkif;Edkifygw,f/ computer data uawmh Digital yHkpHjzpfNyD;om;qdkawmholYudkajymif;ay;zdkYrvdkygbl;/

yHk(5-6)rSmMunfhyg/

tJ'DvIdif;jywfav;awGudk pGrf;tm;jrifhtvif;yif;&if;tm; tvGefvQifjrefwJhEIef;jzifhydwf̂ zGifh

(odkY)vif;^rSdwfjyKvkyfapzdkYtoHk;jyKygw,f/c&D;wdkydkYaqmifwJh p&dwfusOf;½dk;½dk;pepfawGrSmawmhtvif;

yif&if;tjzpf light-emitting-diode(LED)wpfvHk;udktoHk;jyKavh&Sdygw,f/LED [mtvif;jyif;

tm;edrfhteDa&miftvif;wef;ay;wJhwydkif;vQyful;ypönf;(semiconductor device)wpfrsdK;jzpfyg

w,f/teDtjyiftjcm;ta&mifrsm;vnf;oHk;Edkifygw,f/TV remote control rSm transmissionvkyf

zdkYoHk;wJh LED trsdK;tpm;uawmhteDatmufa&mifjcnftvif;wef;(infra-red beams)xkwfyif

&if;rsdK;jzpfygw,f/teDatmufa&mifjcnfudkvlYrsufvHk;eJYrjrifEdkifbl;qdkwma&SUrSmuRefawmf&Sif;jycJhNyD;

ygNyDaemf/ fiber optic communications rSmtoHk;jyKavh&SdwJhaemufxyftvif;yif&if;wrsdK;uawmh

tcJtajcenf;ynmeJYjyKvkyfxm;wJhavqm(solid-state laser)jzpfygw,f/tJ'Dypönf;[mtvif;

jyif;tm;tvGefjyif;xefNyD;? frequency wpfrsdK;wnf;om&Sdtvif;wef;rsdK;udkxkwfvkyfay;EdkifwJh*kPf

owådxl; ydkifqdkifwJhwydkif;vQyful;ypönf;(semiconductor device)wrsdK;jzpfygw,f/

tJ'Dtvif;yif&if;uxkwfay;vdkufwJhtvif;vIdif;jywfawGudk fiber optic cable twGif;

xnfhoGif;NyD;aemufa0;vHvSwJht&yfawGqDydkYvTwfygw,f/tJ'Dtvif;vIdif;jywfawG[mvufcHtpGef



(receiving end)odkYa&muf&SdvmwJhtcg photo cell(odkYr[kwf)tvif;axmufvSrf;ypönf;(light

detector)vdkYac:wJhtvif;tm½HkcHypönf;(light-sensitive device)jzifh detected vkyf&SmazGygw,f/

phtoocell (odkY) photodetector [m&&SdvmwJh tvif;vIdif;jywfawGudkvQyfppftcsufjy (electri-

cal signal)tjzpfjyefajymif;ay;ygw,f/tJ'Daemuf electrical pulses awGudk csJUpuftwGif;csJU

apNyD;?aemufzuf&Sd shaper section twGif;jzwfoef;0ifa&mufapum digital vIdif;yHkpHodkYjyefajymif;

ay;ygw,f/aemufqHk;rSmawmh Digital to Analog (D/A) converter vdkYac:wJh decoder twGif;

xnfhoGif;ay;vdkufwJhtcgrl&if; voice (odkY) video udkjyefvnf&&Sdapygawmhw,f/

fiber optic cable [molUcsnf;yJ?c&D;tuGmta0; 6rdkifavmufxd signal aumif;aumif;ydkY

aqmifEdkifygw,f/'g[m metallic cable awGb,fvdkrS,SOfvdkYr&wJhtcsufyg/qifhurf;,lepfrsm;

(repeater units)udk fiber optic cable csxm;wJhvrf;c&D;wavsmufxnfhoGif;toHk;jyKxm;&if

tvGefa0;vHvSwJht&yfa'orsm;odkYwdkifatmif transmited vkyfEdkifrSmjzpfygw,f/c&D;&Snfwckudk

jzwfoef;vmcJh&wJhtvif;[mBuD;rm;wJhqHk;½IH;rIudkjzpfapwwfwJhoabm&Sdygw,f/tJ'DvdkqHk;½HI;rI&Sdae

wJhtvif;[mtcsdKUae&mrsm;rSmpdwfcs,HkMunfpGmvufcHzrf;,lEdkifzdkYtm;enf;vGef;aewwfygw,f/

tJ'DjyóemudkajyvnfoGm;apzdkY special repeater stations awGeJYajz&Sif;ygw,f/ Repeater

station [mtm;enf;aewJhtvif;wef;awGudkzrf;,lNyD;? electric signal odkYjyefajymif;NyD;? ampli-

fier jzifhcsJUay;ygw,f/NyD;wJhtcg-aemufxyftvif;wef;ay:rSmtJ'DcsJUxm;wJhvIdif;jywfawGudk re-

transmit vkyfygw,f/tvGefuGma0;vGef;vSwJhc&D;odkYa&mufatmiftJ'D relay station rsdK;awGtrsm;

BuD;oHk;zdkYvdktyfEdkifygw,f/ fiber optic cable rSmtvif;qHk;½IH;rIjyóem&Sdaevifhupm;-vQyfppf

cable awGrSmqHk;½HI;wmxufawmhtrsm;BuD;omw,fvdkYqdkEkdifygw,f/

fiber optic cable toHk;jyK&if fiber transmitter eJY fiber receiver vdkypönf;ESpfrsdK;

tydkxnfhoHk;zdkYvdkygw,f/fiber optical cable [mRFI eJY EMI wdkYomrutjcm;b,fvQyfppfqdkif

&m(electrical)Mum;0ifaESmuf,SufrIrsdK;udkrQvufcHEdkifjcif;r&Sdygbl;/tJ'DtcsufaMumifh fiber op-

tic aub,fpepfeJY video signal transmission vkyfr,fqdk&if grounding vdkudpörsdK;aqmif&GufzdkY

rvdkbl;qdkwmowdjyK&rSmyg/RFI ESifhEMI noise udkb,fvdkrS&Sif;vdkYr&wJh'ku©rsdK;BuHKaewJhtcg?vkyf

ief;twGufvnf;rjzpfraevkdtyfcsufjzpfaew,f?oifhwifhwJhukefusp&dwfvnf;oHk;pGJEdkifw,fqdk&if?

optical transmission jzpfwJh fiber cable udkrarhygESifhvdkYowday;yg&ap/udkif;-fiber taMumif;

ajym&wmawmfawmfav;rsm;oGm;NyDrdkYem;MuOD;pdkY/



� Perspective of The Microwaves- vQyfppfoHvdkufvIdif;BudrfEIef;a&mifpOf(electromagnetic

      frequency spectrum)[mtuefYtowf&SdwJhobm0

t&if;tjrpfwpfckyg/tDvufx&Gef;epfqufoG,fa&;ynmtoHk;csrI[mwESpfxufwESpfwdk;yGm;vm

wmeJYtrQ radio signals rsm;twGufyHkrSeftoHk;jyKwJh frequency spectrum [mtvGefYtvGefjynfh

usyfvmygw,f/communications services awGvnf;waeYwjcm;wdk;yGm;vmovdk?toHk;jyKol

ta&twGufuvnf;aeYpOfwdk;yGm;aewmaMumifhavvIdif;awGvnf;[if;vif;jyifxJrSmjynfhusyfvm

ygw,f/'Djyóemudkajz&Sif;zdkYradio communicationsudkspectrum&JhydkjrifhwJh frequencies rsm;qDodkY

extend vkyfNyD;t"duajz&Sif;cJhygw,f/pwifwdk;csJUpOfuawmhVHF(30MHz -300MHz) ESifh UHF

(300MHz-3000Mz)txdomjzpfcJhayr,fh?tJ'DrSmvnf;jynfhusyfvmjyefwJhtwGuf1GHz vGefvIdif;

rsm;txdxyfrHwdk;csJUcJh&jyefygw,f/tJ'DvIdif;awG(1GHztxufvIdif;awG)udkrdkufc½dkvIdif; (micro-

waves) vdkYac:ygw,f/

Microwaves vIdif;awGudk tcsdKUpmtkyfawGrSm 300MHz ESifh 600MHz txdvdkYowfrSwf

oHk;EIef;a&;om;Muayr,fh? FCC &Jh yHkrSef rule twdkif;qdk&if- 30GHz txd? &SdwmawGY&ygw,f/

1GHz rS 30GHz range twGif;&SdwJhtJ'D signalsawG&JhvIdif;tvsm;[m 30pifwDrDwm(wpfayeD;yg;)

rS 1pifwDrDwm(0.4 vu®eD;yg;)avmufom&SdwmrdkY,ciftoHk;jyKcJhwJh spectrum xJrStjcm;a&'D,dk

vIdif;awGtm;vHk;eJY,SOf&iftvGefao;vGef;aewmrdkYtEkpdwfvIdif;(microwave)vdkYwifpm;ac:a0:Mu

wmjzpfrSmyg/

a&'D,dkqufoG,fa&;udk tckvdkrdkufc½dka0h(zf)wmcGiftwGif;vkyfaqmifvmrIaMumifha&'D,dk

spectrum twGif;usyfodyfvmaewJhjyóemaygif;ajrmufrsm;pGm[majyvnfvmcJh&ovdkwcsdef

wnf;rSmyJ?aemufxyfaumif;usdK;w&m;awGeJYtwltjcm;a&'D,dkvIdif;awGrSmrawGYBuHKcJh&bl;wJhjyóem

awGvnf;awGYvm&ygw,f/rdkkufc½dka0h(zf)pufypönf;awGeJYtvkyfvkyfawmhr,fqdk&iftjcm;jrifzl;?oHk;zl;

-aeustDvufx&Gef;epfpufypönf;awGrSmawGUBuHKcJh&wJhvkyfaqmifyHkrsm;eJYEdIif;,SOf&ifododomomjcm;

em;wJhuRrf;usifrIydkif;qdkif&muefYowfcsufawGeJY special knowledge wdkYvdktyfygw,f/

rdkufc½dka0h(zf)a&'D,dkvIdif;ydkYaqmifa&;&Jht"dutusdK;w&m;uawmh-wdk;wufrsm;jym;vmwJh

a&'D,dkqufoG,fa&;0efaqmifrIvkyfief;opfrsm;twGuftvGefBuD;rm;wJhyrmP&Sd spectrum space

udkay;Edkifjcif;yJjzpfygw,f/,cktcgwGifrdkufc½dka0h(zf)e,fy,foHk;qufoG,fa&;pufypönf;opftrsm;

tjym;udk developed vkyfxm;NyD;jzpfygw,f/¤if;wdkY[m spectrum space us,fjyefYvmrItwGufvdk

tyfwJhzGHYNzdK;wdk;wufvmrIawGudkajz&Sif;zdkYjzpfygw,f/

rdkufc½dka0h(zf)toHk;jyKrIaMumifhtusdK;aus;Zl;tcsdKU&SdouJhodkYjyóemrsm;vnf;&Sdygw,f/

yHkpHtm;jzifhazmfjy&&if- frequency ydkNyD;jrifhrm;vmwmaMumifh electronic circuits rsm;udk analize

vkyfzdkYydkNyD;cufcJvmygw,f/ low frequencies oHk; electronic circuits rsm;(30MHz atmuf



circuitsrsm;udkqdkvdkwmaemf)udk analysis vkyfwJhtcgAdkYtm;(V)-vQyfpD;(I)qufpyfrIrsm;tay:

tajcjyKvkyfaqmifEdkifaomfvnf;?rdkufc½dka0h(zf)BudrfEIef;rSmawmhtJ'Dvdk½dk;½dk;&Sif;&Sif;pOf;pm;vdkYr&

awmhygbl;/tJ'Dtpm;-ypönf;tpdwftydkif;trsm;pkESifhvQyfpD;ywfvrf;trsm;pkudkvQyfppfESifhoHvdkuf

pufuGif;wdkY&JhyHko@meftoGifjzifhanalyze vkyf&ygvdrfhr,f/ antennas eJY transmission linesrsm;

analyzing vkyfwJhtcgoHk;avh&SdwJh techniques awG[m rdkufc½dka0h(zf)tDvufx&Gef;epfywfvrf;

rsm;avhvmwJhtcg ydkNyD;oabmaygufapzdkYxda&mufwJhvufeufawGjzpfvmygw,f/

wdkif;wmrIenf;pepfawGvnf;jcm;em;ygw,f/ low frequency electronic circuits awGrSm

vQyfpD;ESifhAdkYtm;rsm;udkomyHkrSefwdkif;wmygw,f/rdkufc½dka0h(zf)vQyfpD;ywfvrf;awGrSmawmh-vQyfppfESifh

oHvdkufpufuGif;rsm;qdkif&menf;ynmrsm;jzifhwdkif;wmvkyfaqmif&ygw,f/txl;ojzifhqdk&&if-AdkYtm;

ESifhvQyfpD;wdkif;wmrIrsm;xuf power wdkif;wmrIudk ydkNyD;tav;ay;vkyfaqmifygw,f/

uRefawmfwdkYyHkrSefoHk;aeus components awG[mvnf; microwave frequencies rSm

implement vkyfzdkYrjzpfEdkifwm[mvnf;aemufxyftcuftcJw&yfvdkYqdk&rSmyg/om"utm;jzifh-

uRefawmfwdkYoHk;aeus resistor wpfvHk;[m lower frequencies ywfvrf;rSmckcHrIppfppf (pure

resistance)vdkwm0efxrf;aqmifrSmjzpfayr,fh? microwave frequency oHk; circuit awGrSmawmh

tjcm;obm0(characteristics)awGjyawmhrSmjzpfygw,f/wpfvu®xufwdkwJhtvsm;&SdwJh reisstor

wpfvHk;&Jhajcaxmufav;awmiftvGefjrifhwJh frequency rSmvpfvQL½Ixm;vdkYr&EdkifawmhwJh induc-

tive reactance (XL)yrmPtxd&Sdaewwfygw,f/ypönf;awG&JhajcaxmufikwfwpfckESifhwpfckMum;

rSmvnf;ao;i,fwJh capacitance wefzdk;av;vnf;&Sdaewwfjyefygw,f/tESpfcsKyfajym&&if- mi-

crowave frequencies rSm½dk;½dk; resistor av;wpfvHk;[m½IwfaxG;wJh LCR ywfvrf;wpfckeJYqifwl

aeygvdrfhr,f/tjcm;ypönf;awGjzpfMuwJh capacitors awG? inductors awGvnf;'Doabmtwdkif;yJ?

jyKrlMuvdrfhr,fqdkwmowdjyKzdkYvdkygw,f/

microwave frequenciesawGrSmaqmif&Gufr,fh resonant circuits awGudkzefwD;wJhtcg

toHk;jyKr,fh inductance ESifh capacitancewefzdk;rsm;[mao;onfxufao;wJhwefzdk;rsm;jzpf&yg

r,f/'gayr,fhtJ'Dypönf;wdkY&Jh½kyfydkif;qdkif&muefYowfcsufrsm;(physical limits)[mjyóemw&yf

jzpfaeygw,f/vu®0ufavmufom&SdwJh0g,mydkif;i,fav;rQyif microwave frequencies jzwf

oef;wJhtcg?ta&;ygwJh inductance wefzdk;w&yfjzpfaewwfygw,f/

tJ'DvdkjyóemawGuif;a0;apzdkY microwave fraquencies oHk;vQyfpD;ywfvrf;awGwnf

aqmufwJhtcgtwHk;tcJo@mefypönf;tpdwftydkif;rsm;(lumped components)toHk;jyKr,fhtpm;?

jzefYa0ywfvrf;oHk;tpdwftydkif;rsm;(distributed circuit elements)jzifhomtoHk;jyKwnfaqmufrS

tqifajywmawGY&ygw,f/yHkpHtm;jzifhjy&&if transmission lines udk½dk;½dk;0g,mBudK;vdkYomreftm;

jzifhjrif&ayr,fh?wu,fawmhtJ'DBudK;[m inductance ESifh capacitance o@mefzGJYwnfvQuf&SdaewJh

distributed circuit elements vdkYem;vnfxm;&rSmjzpfygw,f/transmission line &Jhtvsm;udk

oifhwifhwJhyrmPjzwfawmufvdkufwJhtcg inductors, capacitor, resonant circuit vdkjyKrlae



wmaMumifholwdkY&Jhwefzdk;awGygajymif;oGm;ovdkjzpfNyD;?ywfvrf;&JhrlrSeftvkyfvkyfaqmifaerIrsm;udkysuf

,Gif;apwwfygw,f/tuned circuitsESifh reactances rsm;udk implement vkyfwJhtcg strip lines,

microstrips,waveguides ,cavity resonators vdkYac:wJh transmission lines txl;rluGJrsm;

(special versions)udktoHk;jyKygw,f/tJ'g[m low frequencies resonant circuit awGeJYrwl

wJhtcsufygyJ/

uRefawmfwdkYoHk;aeus-wydkif;vQyful;ypönf;awG (semiconductor devices)[mvnf; mi-

crowave frequencies rSmyHkrSeftvkyfrvkyfawmhygbl;/bmaMumifhvJqdkawmh½dk;½dk;'dkiftkwfeJYx&ef

ppöwmawG[myifudk,fobm0tm;jzifh capacitance ESifh inductance awG&SdaewJhtwGufvHkavmuf

wJhcsJUtm;(gain)udk microwave frequencies rSmray;EdkifawmhvdkYjzpfygw,f/

aemufxyfqdk;&Gm;wJhjyóemw&yfuawmh-x&efppöwmtwGif;ul;ajymif;csdef(transit time)

jzpfygw,f/ transit time qdkwJhoabmuawmh current carrier(holes or electrons)awGdevice

twGif;jzwfoef;wJhtcgMumr,fhtcsdefyrmPudkac:wmyg/frequency edrfhwJhtcgtJ'DtcsdefudkvHk;0

vpfvQL½Ixm;vdkY&ayr,fh microwave frequencies awGrSmawmh wu,fh signal period &Jhjrifhrm;wJh

&mcdkifEIef;w&yfjzpfvmygw,f/

tJ'Djyóemudktxl;jyKvkyfxm;wJh microwave diodes ESifh transistors ti,fpm;av;rsm;

jzifhvnf;aumif;? silicon xufxdxda&mufa&mufwdkawmif;aom transit time &SdwJh *,fvD,rf

tmqifEdk'f(gallium arsenide)vdkoD;oefYypönf;awG(special  materials)toHk;jyKjcif;jzifhvnf;

aumif;?ajz&Sif;cJhygw,f/'ghtjyifpGrf;tm;csJUwJhae&mrSm(power amplification vkyfwJhae&mrSm)

vnf;?,cifurawGUbl;wJhypönf;opfawGtoHk;jyKygw,f/tJ'Dypönf;awGuawmh- power ampli-

fication vkyfzdkYwDxGifxkwfvkyfxm;wJh klystrons, magnetrons, traveling wave tubes vdkYac:wJh

txl;av[mrD;oD;rsdK;awGjzpfMuygw,f/

rdkufc½dka0h(zf) signals awG[mtvif;vIdif;awGvdkrsdK;yuwdajzmifhwef;pGmoGm;wwfwJh*kPf

owåd[mvnf;aemufxyfjyóemw&yfjzpfaejyefygw,f/'D*kPfowådaMumifhrdkufc½dka0h(zf)&Jh com-

munication distance [mrsufaphwqHk;tuGma0;(line of sight range)(odkY)rdk;ukwfpuf0dkif;tpGef;

txdomoGm;EdkifwJhc&D;tuGmta0;uefYowfcsufudkjzpfapygw,f/tJ'Dc&D;a&mufzdkYawmifrS-tvGef

jrifhrm;wJh antannas awGoHk;&ygOD;r,f/'gYtjyif-rdkufc½dka0h(zf)signals awG[mvIdif;tvsm;tvGef

wdkwJhtwGufBuD;rm;wJht&m0wåKawGeJYaomfvnf;aumif;?ao;i,fwJht&m0wåKawGeJYaomfvnf;

aumif;xdawGU½dkufcwfrdwJhtcgvIdif;jyefjcif;(odkYr[kwf)vIdif;aoGz,fjcif;wdkYudktvG,fwuljzpfap

wwfwmvnf;awGY&ygw,f/

txl;ojzifh 20GHz cefYtxuf&Sd microwave signals awG[mrdk;zGJzGJ&GmaewJhtcgjzpfap?

ESif;awGusaewJhtcgrSmjzpfap?jrLawGydwfzHk;aewJhtcgrSmjzpfap?tjcm;aomavzdtm;qdkif&mravQmfuef

wJhtajctaew&yf&yfaMumifhjzpfap? signals awGudkpkyf,lypfNyD;?tm;enf;oGm;apwwfwJhqdk;usdK;

udkvnf;toHk;jyKwJhtcgowdjyKzdkYvdkygw,f/



vuf&SdrSm- microwave frequency spectrum udkw,fvDzkef;qufoG,fa&;ESifha&'gawGrSm

t"dutoHk;jyKygw,f/a0;vHvSwJh&yfa0;w,fvDzkef;qufoG,fa&;pepfawGrSmw,fvDzkef;ac:

qdkrIrsm;udko,faqmif&eftwGufrdkufc½dka0h(zf)xyfqifhvTifhqufaMumif;rsm;(microwave relay

links)udktoHk;jyKygw,f/tJ'Dvdk&yfa0;qufoG,fwJhtcg two-way-communications ta&

twGufaxmifaygif;rsm;pGmudk carrier wave wpfckwnf;ay:rSm modulated vkyfNyD; multiplex-

ing techniques udktoHk;jyKum station wpfckrStjcm;a0;vHvSwJh station wpfckqDodkYa&mufatmif

xyfqifhydkYvTwfwJhenf;udktoHk;jyKygw,f/&yfa0;w,fvDzkef;qufoG,fa&;twGufaumifuifN*dKvfwk

xyfqifhvTifhpcef;rsm; (satellite repeater stations)udkvnf;wGifwGifus,fus,ftoHk;jyKaeMuyg

w,f/

microwave region rSmaemufxyft"dutoHk;rsm;wJh communication techniques

wpfckuawmha&'g (radar)jzpfygw,f/radar qdkwm[m radio detection and ranging qdkwJh

pum;pk&Jhtwdkaumuftrnfay;xm;jcif;jzpfygw,f/a&'g[mta0;rSm&SdaewJht&m0wåK (diatance

object)wpfckudkaxmufvSrf;&SmazGNyD;?tuGma0;(distance)ESifhOD;wnf&mt&yf(direction)udkowf

rSwfay;ygw,f/a&'gpepfawG[mta0;rSm&SdaewJht&m0wåKawG(av,mOfysH?'Hk;usnf?oabFm? armf

awmfum;ESifhtjcm;t&m0wåKwpfckck)eJYxd½dkufNyD;jyefxGufvmr,fhBudrfEIef;jrifh signal udkvTifhxkwf

ay;ygw,f/tJ'Daemuf½dkufjyefvmwJh signal udka&'g,lepfrSzrf;,lNyD;?yxrvTwfxkwfcJhwJh signal

eJYEIdif;,SOfygw,f/tJ'D signals2cktMum;tcsdefjcm;em;csuf(time difference)[mt&m0wåK&JhtuGm

ta0;udkay;ygw,f/wduspGmvrf;ñTefay;EdkifwJh directional antennas awGtoHk;jyKwJhtcgt&m

0wåK&Jhjrifhaxmifh(azimuth)(odkY)OD;wnfzuf(direction)udkygowfrSwfay;Edkifygw,f/

trSefpifppf a&'gudkppfzufa&;&mvkyfief;e,fy,fawGrSmomtrsm;qHk;toHk;jyKygw,f/

'gayr,fht&yfzufqdkif&mavaMumif;ysHoef;a&;(aviation)e,fy,fESifha&aMumif;oGm;vma&;

(marine)e,fy,fwdkYrSmvnf;ab;tEÅ&,fuif;&Sif;vHkjcHKa&;twGuftoHk;jyKygao;w,f/aemufxyf

a&'gtoHk;jyKrIuawmh-rdk;av0ocefYrSef;a&;(weather forecasting)vkyfief;rSmjzpfygw,f/ta0;

ajy;vrf;rBuD;rsm;pnf;urf;xdef;odrf;a&;vkyfief;(highway law enforcement)uJhodkYaomtjcm;

ae&mawGrSmvnf;a&'gtoHk;jyKwmawGY&ygw,f/

½kyfjrifoHMum;vTifh½Hkrsm;ESifhuGef,ufrsm;[mwDAD signals awGudk&yfa0;a'oodkYydkYaqmif

zdkYtwGuf&Snfvsm;NyD;?qHk;½HIrIBuD;rm;wJh coaxial cable awGay:rSDcdktm;xm;jcif;rjyKyJ? rdkufc½dka0h(zf)

xyfqifhvTifhqufaMumif;rsm;jzifhomaqmif&Gufygw,f/Cable TV networks rsm;[mvnf;ol

wdkY&JhtpDtpOfawGudkwae&mrSwae&mydkYaqmifzdkYN*dKvfwkqufoG,fa&;udktoHk;jyKygw,f/N*dKvfwkrS

vTifhxkwfvdkufwJhtpDtpOfawGudktoHk;jyKolrSwdkuf½dkufzrf;,lMunfh½IEdkifwJhrdkufc½dka0h(zf)N*dKvfwkwDAD

zrf;pufrsm;vnf;tvG,fwul0,f,l&&SdEdkifNyDjzpfygw,f/

BuD;xGm;vmwJhrdkufc½dka0h(zf)qufoG,fa&;toHk;jyKrI[mtmumoqufoG,fa&;txdae&m,l

xm;ygao;w,f/qufoG,fa&;N*dKvfwkrsm;(communications satellites)?euf½Idif;aomtmumo



(u) vQyfppfoHvdkufvIdif;a&mifpOf jyum;csyf(u) vQyfppfoHvdkufvIdif;a&mifpOf jyum;csyf(u) vQyfppfoHvdkufvIdif;a&mifpOf jyum;csyf(u) vQyfppfoHvdkufvIdif;a&mifpOf jyum;csyf(u) vQyfppfoHvdkufvIdif;a&mifpOf jyum;csyf

(c) (c) (c) (c) (c) Digital Satellite News Gathering(DNG) Architecture



(*) rdkufc½dka0h(zf)enf;ynmoHk; ppfzufqdkif&ma&'gwckyHk(*) rdkufc½dka0h(zf)enf;ynmoHk; ppfzufqdkif&ma&'gwckyHk(*) rdkufc½dka0h(zf)enf;ynmoHk; ppfzufqdkif&ma&'gwckyHk(*) rdkufc½dka0h(zf)enf;ynmoHk; ppfzufqdkif&ma&'gwckyHk(*) rdkufc½dka0h(zf)enf;ynmoHk; ppfzufqdkif&ma&'gwckyHk

(C) N*dKvfwkqufoG,fa&;vkyfief;oHk; ajrjyifrdkufc½dka0h(zf)pcef;rS pavmif; tifwifemyHk(C) N*dKvfwkqufoG,fa&;vkyfief;oHk; ajrjyifrdkufc½dka0h(zf)pcef;rS pavmif; tifwifemyHk(C) N*dKvfwkqufoG,fa&;vkyfief;oHk; ajrjyifrdkufc½dka0h(zf)pcef;rS pavmif; tifwifemyHk(C) N*dKvfwkqufoG,fa&;vkyfief;oHk; ajrjyifrdkufc½dka0h(zf)pcef;rS pavmif; tifwifemyHk(C) N*dKvfwkqufoG,fa&;vkyfief;oHk; ajrjyifrdkufc½dka0h(zf)pcef;rS pavmif; tifwifemyHk



(i) pavmif;tcsif; 40rDwm&Sd(i) pavmif;tcsif; 40rDwm&Sd(i) pavmif;tcsif; 40rDwm&Sd(i) pavmif;tcsif; 40rDwm&Sd(i) pavmif;tcsif; 40rDwm&Sd Radio telescope rsdK;EG,fpk0if rsdK;EG,fpk0if rsdK;EG,fpk0if rsdK;EG,fpk0if rsdK;EG,fpk0if

        Cosmic microwave telescope wckyHk wckyHk wckyHk wckyHk wckyHk

(p) 1990 ckESpfwGifyxqHk;tmumotwGif;wifxm;cJhonfh [mb,f(vf)(p) 1990 ckESpfwGifyxqHk;tmumotwGif;wifxm;cJhonfh [mb,f(vf)(p) 1990 ckESpfwGifyxqHk;tmumotwGif;wifxm;cJhonfh [mb,f(vf)(p) 1990 ckESpfwGifyxqHk;tmumotwGif;wifxm;cJhonfh [mb,f(vf)(p) 1990 ckESpfwGifyxqHk;tmumotwGif;wifxm;cJhonfh [mb,f(vf)(Hubble)[ktrnf& aom[ktrnf& aom[ktrnf& aom[ktrnf& aom[ktrnf& aom

      Radio telescope tm; tmumotwGif;jyKjyifwyfqifaeMuyHk tm; tmumotwGif;jyKjyifwyfqifaeMuyHk tm; tmumotwGif;jyKjyifwyfqifaeMuyHk tm; tmumotwGif;jyKjyifwyfqifaeMuyHk tm; tmumotwGif;jyKjyifwyfqifaeMuyHk



(q) rdkufc½dka0h(zf)vIdif;oHk;rD;zdkwvHk;(q) rdkufc½dka0h(zf)vIdif;oHk;rD;zdkwvHk;(q) rdkufc½dka0h(zf)vIdif;oHk;rD;zdkwvHk;(q) rdkufc½dka0h(zf)vIdif;oHk;rD;zdkwvHk;(q) rdkufc½dka0h(zf)vIdif;oHk;rD;zdkwvHk;

(ps) rdkufc½dka0h(zf)oHk;owåK&nfusdKrD;zdk(ps) rdkufc½dka0h(zf)oHk;owåK&nfusdKrD;zdk(ps) rdkufc½dka0h(zf)oHk;owåK&nfusdKrD;zdk(ps) rdkufc½dka0h(zf)oHk;owåK&nfusdKrD;zdk(ps) rdkufc½dka0h(zf)oHk;owåK&nfusdKrD;zdk



(n)(n)(n)(n)(n) Roadway weather information station

(#)(#)(#)(#)(#) CCTV camera using microwave transmission

yHk(5-7) rdkufu½dka0h(zf)enf;pepfoHk;-toHk;cse,fy,frsm;yHk(5-7) rdkufu½dka0h(zf)enf;pepfoHk;-toHk;cse,fy,frsm;yHk(5-7) rdkufu½dka0h(zf)enf;pepfoHk;-toHk;cse,fy,frsm;yHk(5-7) rdkufu½dka0h(zf)enf;pepfoHk;-toHk;cse,fy,frsm;yHk(5-7) rdkufu½dka0h(zf)enf;pepfoHk;-toHk;cse,fy,frsm;



pl;prf;avhvma&;,mOfrsm;(deep-space probes)?tjcm;tmumo,mOfrsm;(other spacecrafts)

...ponfwdkY[mrdkufc½dka0h(zf) transmission udkomt"dutm;xm;toHk;jyKMuygw,f/tJ'Dvdk

toHk;jyK&wJhtaMumif;uawmh-rdkufc½dka0h(zf) signals awG[mBudrfEIef;edrfh signals awmfawmfrsm;

rsm;rSmvdktdkif,GefEdkpzD;,m;(ionosphere)vTmjzifhvIdif;½dk kufjyefjcif;(reflection)?pkyf,lcH&jcif;

(absorbbed)r&SdwJhtwGufaMumifhvdkYqdk&rSmyg/microwave signal [m tdkif,GefEdkpzD,m;tvTmtm;

vHk;udkazmufxGufNyD;tmumotjyifzufodkYqHk;½HI;rItenf;qHk;jzifhwdkuf½dkufxGufoGm;Edkifygw,f/

Mu,frsm;rSjyefYvGifhxGufvmMuwJhvQyfppfoHvdkufvIdif;awG[mvnf;t"dutm;jzifhrdkufc½dka0h

(zf)e,fy,ftwGif;&SdMuygw,f/eu©wfaA'ynm&SifawG(astronomers)[mMu,frsm;?uREkfyfwdkY

*vufZD(galaxy)twGif;ESifhjyify&Sd½kyf0wåKwdkY(bodies)&JhtaMumif;udka&'D,dkw,fvDpukwf(radio

telescope)jzifhavhvmaeMuwmyg/rdkufc½dka0h(zf)e,fy,ftwGif;vkyfaqmifEdkifwJht&G,ftpm;

tvGefBuD;rm;wJh antennas awGeJYvIdif;zrf;pGrf;&nftvGefaumif;wJha&'D,dkzrf;puf(sensitive ra-

dio receivers)awG&Jhtmumotjyifzufudko½kyfazmfEdkifrIpGrf;&nf[mtvif;qdkif&m½dk;½dk;ta0;Munfh

rSefajymif;(visual) or (optical) telescopes awGxufydkNyD;tpGrf;xufwmawGY&ygw,f/

aemufqHk;taeeJYwifjycsifwmuawmh-rdkufc½dka0h(zf)jzifhtylpGrf;tifxkwfvkyftoHk;csjcif;

(heating)jzpfygw,f/'DaeYtdrf&SifrwdkY&JhrD;zdkaqmifawmfawmfrsm;rsm;rSmrdkufc½dka0h(zf)rD;zdkawG (mi-

crowave ovens)udktaqmifta,mifwpfckozG,fawGYMu&rSmyg/'ghtjyifcEåmudk,f<uufom;rsm;

ESifhwpfoQL;rsm;udkta&jym;emusifrIrjzpfapyJ?tylay;ukojcif;jyKvkyf&mrSmtoHk;jyKwJhaq;ukoa&;qdkif

&moHk;'dkif,momrDpuf(diathermy machines)vdkYac:wJhtxl;wDxGifxm;wJhrdkufc½dka0h(zf)pufrsm;

vnf;oHk;aeMuNyDjzpfygw,f/pufrIvkyfief;rsm;rSmqdk&ifvnf;?owåKtylay;qufjcif;ESifht&nfusdKjcif;

vkyfief;trsdK;rsdK;wdkYrSmrdkufc½dka0h(zf)udkwGifus,fpGmtoHk;jyKvmMuNyDjzpfaMumif;wifjy&if;rdkufc½dka0h

(zf)taMumif;waphwapmif;udk'Dae&mrSmyJ? tqHk;owfvkdufyg&ap/

� Using the microwave technologies in the CCTV systems- rdkufc½dka0h(zf)enf;ynmudk

CCTV pepftwGuf tran-

smission medium tjzpfoHk;wJhtcg transmission distance udk]]z&ufpeJZkef(freznel zone)}}

vdkYac:wJhpdwfcsaocsmwJhe,fpGef;rSwf(safety margin) udk transmission distance tjzpf tech-

nically owfrSwfvkyfaqmif&rSmjzpfygw,f/ microwave transmission enf;eJYtaumif;qHk;ydkYEdkifwJh

tuGmta0;[m 2,500 foot range om&SdwmaMumifhrdkufc½dka0h(zf)rD'D,rfudktv,ftvwfwmcGif

&SdMum;cHypönf; (mid-range medium)vdkYqdkygw,f/'Dxufydka0;wJhtuGmta0;xdydkYvdk&ifawmh

tay:rSm&Sif;jycJhwJhtwdkif; repeaters awGxyfqifhcHoHk;&rSmjzpfygw,f/

wu,fawmh microwave transmission [m wireless transmission wrsdK;jzpfwJh

twGufolY&JhoHk;pGJrIudkyHkrSeftm;jzifhtpdk;&tzGJYtpnf;rsm;u pnf;urf;wusjzpfap&efxdef;csKyfxm;yg

w,f/'gayr,fhtar&duefEdkifiHrSmawmhrdkufc½dka0h(zf)enf;ynmt&Sdeft[kefeJYzGHNzdK;wdk;wufvmapzdkY



yHk(5-8) rdkufc½dka0h(zf)qufaMumif;jzifhcsdwfqufxm;aomyHk(5-8) rdkufc½dka0h(zf)qufaMumif;jzifhcsdwfqufxm;aomyHk(5-8) rdkufc½dka0h(zf)qufaMumif;jzifhcsdwfqufxm;aomyHk(5-8) rdkufc½dka0h(zf)qufaMumif;jzifhcsdwfqufxm;aomyHk(5-8) rdkufc½dka0h(zf)qufaMumif;jzifhcsdwfqufxm;aom CCTV system

&nf&G,fNyD;xkwfvTifh power edrfhwJh microwave pepfawGtwGuf FCC cGifhjyKrdefYvdkifpifawmif;cH

p&mrvdkyJ?vGwfvyfpGmoHk;cGifhay;xm;ygw,f/wjcm; microwave technology trsm;pktwGuf

awmh?urÇmhtjcm;wdkif;jynfawGrSmvdkyJ owfrSwfxm;wJhpnf;urf;abmiftwGif;uomoHk;pGJcGifh&Sdyg

w,f/½kyfyHk? toHeJY data tcsuftvufawGudk microwave system eJY transmit vkyfEdkifwmod

xm;MuNyD;NyDvdkYxifygw,f/

microwave transmission medium udkomrefudpörsm;rSty?tvGefta&;BuD;wJhhtoHk;csrI

awG(special applications)rSmomaqmif&GufzdkYowfrSwfxm;wmjzpfygw,f/yHkrSef CCTV appli-

cation awGrSmawmhoHk;avhr&Sdygbl;/microwave toHk;jyKavh&SdwJhae&mawGudkom"ujy&&if-

yHkrSefoHk; avh&SdwJh hard-wired BudK;awGeJYtoHk;jyKydkYaqmifjcif;iSmvHk;0rjzpfEdkifwJh(&efolYe,fajrvdk

ae&mMum;cHaejcif;?awmawmifa&ajrtvGefxlxyfNyD;vrf;yef;qufoG,fa&;vGefpGmMurf;wrf;cuf

cJaomMum;cHe,fjzpfaejcif;...pwJhae&mrsm;)ae&mawG(odkYwnf;r[kwf)0g,mBudK;jzifh]r&]]ru}

qufoG,frnfqdkygu&Edkifaomfvnf;?ukefusp&dwfvGefpGmBuD;rm;r,fhae&mawGrSmom micriwave

udkt"dutm;xm;toHk;jyKzdkYoifhygw,f/Oyrm-&efukefNrdKUjrpfwzufurf;&Sd 'voabFmusif;rSmwyf

qifxm;wJh CCTV operation pepfwpfckudk&efukefNrdKUv,feef;oDwmqdyfurf;teD;yef;qdk;wef;

vrf;rSjynfwGif;a&aMumif;ydkYaqmifa&;½Hk;taqmuftOD;rS monitor vkyfvdkonfqdkygpdkY/'voabFm

usif;ESifhjynfwGif;a&aMumif;ydkYaqmifa&;½Hk;taqmuftOD;wdkYMum;rSm&efukefjrpfBuD;jcm;xm;ygw,f/

'DvdkudpörsdK;rSm hard-wired pepfjzihf cabling vkyfr,fqdk&ifukefusrnfhp&dwfrSmaMumufcref;vdvd

jzpfygvdrfhr,f/tJ'DtwGufaumif;qHk;ajz&Sif;csufuawmh-microwave transmission enf;rSvGJí

tjcm;r&SdEdkifawmhyg/tJ'DvdkygyJ-ajrjyifta0;wpfae&mrSm&SdwJhaxmufyHha&;(facility)XmewpfckrSm

jzpfysufwJh special one-time event wpfckudkowif;,lEdkifr,fhtaxmuftuljyKrIwpf&yftjzpf

aqmif&GufvdkwJhtcgtcdkuftwefYoHk;tayghpm;rdkufc½dka0h(zf)pepfrsm;(portable microwave sys-

tems) jzifhtoHk;jyKEdkifatmifvnf;jyXmef;owfrSwfay;xm;ygw,f/



 Signals transmission twGufaemufqHk;a&G;cs,frI(final option)wpf&yfaeeJYurÇmtESHY

w,fvDzkef;uGef,uf(world-wide telephone network)toHk;jyKrIenf;ynmudkwifjyay;csifyg

w,f/vlwdkY&Jhpum;ajymoHBudrfEIef;wmcGif(voice frequency range)[mysrf;rQtm;jzifh 300Hz rS

3kHz om&Sdw,fqdkwmodNyD;MuNyDjzpfygw,faemf/tJ'Dpum;ajymoHawGudktoHtqifhtoHk;cs

w,fvDzkef;vdkif; (standard voice grade telephone lines)eJYwpfae&mrSwpfae&mqufoG,fydkY

aqmifwJhtcg guard band 1kHz tygt0if 4KHz omus,fwJhBudrfEIef;wmcGifus,f(frequency

Bandwidth) jzifhpHjyKowfrSwfvkyfaqmifapwJhtwGufcGifhjyKBudrfEIef;wmcGiftvGefusOf;ajrmif;ae

ygw,f/qdkvdkwmuawmh-pum;ajymw,fvDzkef;vdkif;awG[m5.2MHz xdatmif frequency jrifh

wJht&nftaoG;jynfh"real-time" video signalsawGudk handle vkyfEdkifzdkY&mvHkavmufwJY capacity

r&Sdbl;vdkYajymwmyg/'gayr,fhvnf;specialized CCTV applications awGtwGuf video sig-

nals awGydkYaqmifzdkYMum;cHypönf;tjzpfpOf;pm;a&G;cs,fwJhae&mrSmw,fvDzkef;vdkif;awG[mtvGeftzdk;

wefwJhMum;cHypönf;awG(mediums)jzpfaewmawGY&ygw,f/CCTV pepfrSmvuf&SdtoHk;jyKaewJh

½kyfyHkazmfxkwfwJh scannin enf;pepf[m slow-scan enf;pepfjzpfygw,fqdkwmowdjyKzdkYvdkygw,f/

ajymcsifwmuawmh-NTSC(M)vdkYac:wJh TVpepfrSmvIyf&Sm;wJh½kyfyHkav;awG&&SdatmifpHowfrSwf

xm;wJhyHkuGufazmfxkwfEIef; (frame rate) [mwpfpuúefYrSm½kyfNidrfyHkuGuf30uGuf(30 Frames per

second)vdkYowfrSwfxm;ayr,fhCCTVpepfrSmawmhtJ'DyHkuGufEIef;udktoHk;rjyKygbl;/wcsdKUyHkuGuf

awGudka&G;,lNyD;usefwmawGudkz,fypfygw,f/NyD;aemufwpfpuúefYrSm½kyfNidrfyHkuGuf 30uGufEIef;

yHk(5-9) w,fvDzkef;uGef,ufjzifhurÇmtESH YjzefYusufxm;yHkyH k(5-9) w,fvDzkef;uGef,ufjzifhurÇmtESH YjzefYusufxm;yHkyH k(5-9) w,fvDzkef;uGef,ufjzifhurÇmtESH YjzefYusufxm;yHkyH k(5-9) w,fvDzkef;uGef,ufjzifhurÇmtESH YjzefYusufxm;yHkyH k(5-9) w,fvDzkef;uGef,ufjzifhurÇmtESH YjzefYusufxm;yHk



xufododomomavsmhenf;wJhta&twGufeJYomjyowJh slow scan video pepfrsdK;jzpfygw,f/

'ghtjyif½kyfyHktoD;oD;&Jh pixel resolution udkvnf; standard video pepfrSmoHk;wJhwefzdk;xuf

awmfawmfav;avsmhxm;ygao;w,f/'gwifruao;ygbl;-tckacwfrSmtvGefa&yef; pm;vSwJh

JPEG ? MPEG-4 ...vdkYac:wJh formatawG[mvnf; transmission methode udkododomom

jr§ifhwufapwJhaemufqHk;ay: digital compression enf;pepfawGyJjzpfygw,f/

digital compression enf;ynmrSefrSefwdk;wufaewmeJYtnD'DbufacwfrSmAD'D,dk½kyfyHk

awGudk telephone network twGif;0ifa&mufjzwfoef;um ydkNyD;xdxda&mufa&mufydkYvmEdkifNyDjzpf

ygw,f/vuf&Sdtaetxm;t&AD'D,dkyHkuGufwpfuGufudkpHowfrSwfxm;wJhzkef;vdkif;uwqifh

28.8kbps(wpfpuúefYrSm 28800 bits EIef;)eJYydkYr,fqdk&if 6 seconds rS 12 secondstMum;Mum

rSmjzpfygw,f/

bandwidth t&nftaoG;ydkNyD;jrifhwJh ISDN(Integrated Services Digital Network)

zkef;vdkif;awG[m 56k "channels" ESpfckaygif;pyfxm;wmjzpfwJhtwGufpkpkaygif; transmission

speed 112kbps(kilo bits per second)udk&&Sdapygw,f/tJ'DvdkEIef;eJY(data transfer ratejrifh

wJhEIef;eJY)AD'D,dkyHkuGufwpfuGufydkYr,fqdk&ifwpfpuúefYavmufyJ(approximately 1 second) Mumawmh

rSmjzpfygw,f/

tckazmfjycJhwJhpGrf;&nfawGxufydkNyD;jrifhwJht&nftaoG;udkay;EdkifwJh(full capability udkay;

EdkifwJh)wjcm; high speed phone lines trsdK;tpm;awGudkvnf; option vkyfvdkY&ygao;w,f/

tJ'D jrefEIef;jrifhzkef;vdkif;trsdK;tpm;awGuawmh Oyrmtm;jzifh- T-1(or)Fractional T-1 Lines

ESifh satellite lines wdkYjzpfMuygw,f/

vuf&Sdenf;ynmt& CCTV pepfudk w,fvDzkef;uGef,ufrSmoHk;zkdY ISDN "Channels"

2 ckyJ?owfrSwfxm;ygao;w,f/ CCTV applications twGuf satellite communication tech-

nologies zGHNzdK;rItpDtpOfawGcsrSwfaqmif&GufzdkYusefaeygao;w,f/ CCTV pepf&Jh t½kyf? toH

ESifh data tcsuftvufrsm;udktck&Sif;jycJhwJh medium awGay:uaetm;&yg&pGrf;aqmif&nfjynfh

jynfh00eJYydkYEdkifzdkYtcsdefumvuawmha0;awmhr,frxifygbl;/

tckuRefawmf&Sif;jycJhwJhw,fvDzkef;uGef,ufoHk;enf;ynmawGtm;vHk;[m fiber optic

cable ESifh twisted pair wire oHk; mediums awGrSmvdkyJ conversion devices awGxnfhoHk;zdkYvdk

ygw,f/ voice grade telephone lines awGeJYoHk;r,fqdk&ifvideo signal udk audio signal tjzpf

odkYvnf;aumif;? digital signal o@mefcomputer informations awGudk audible tonesav;

rsm;tjzpfvnf;aumif;ajymif;ay;EdkifwJh Modem (Modulator demodulator)vdkYac:wJh con-

verter vdkypönf;udktoHk;jyK&rSmjzpfygw,f/vuf&Sdtajctaet& telephone transmission [m

uefYowfcsufawGb,fvdkyJ&Sd&SdCCTVpepfrSmoHk;wJh Video, AudioESifhwuGPan, Tilt, Zoom wdkYeJY

qdkifwJhñTefMum;csuftrdefYsignalsawGudkurÇmvHk;qdkif&mw,fvDzkef;uGef,ufwavsmufrSm&SdwJhb,f

ae&mrqdkay;ydkYjcif;?vufcHzrf;,ljcif;...pwJhtvkyfawGudkvkyfvdkY&w,fqdkwmyJjzpfygawmhw,f/








