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Chapter 1 Introduction to Electronic Security Systems (ESS)

1.1: WhatisESS?......

1.2: Three Major Elementsof ESS ... ............ ... ... ... ......
1.2.1: IDS ( Intrusion Detection System) .. .................
1.2.2: CCTV (Closed Circuit Television ) . . ................
1.2.3: EECS ( Electronic Entry Control System).............

1.3: Security Center Equipment............ ... ... . i

1.3.1: Security Center Area. .. ...,

1.3.2: Console Consideration . ..............c ..

133:RoomLayout. ...
1.3.4: Other Considerations . ........... ... ..
1.4: Grounding, Shielding , And Transient Protection.............

1.4.1: Types of Interference . ............. ... ... ... .....

1.4.2: Transient Protection Devices . .. ....................

1.4.3: Grounding .

1.4.4: Shielding . . .

Chapter 2 Closed Circuit TeleVision (CCTV) System

2.1: System Definations . .

2.2: Basic And Advanced CCTV Systems .. ...............ovnnn.
2.3: Basic System Performance Issues .. ........................

2.4: Structure of Video . ..

2.4.1: Pictureelement(Pixel) . ............ ... ... ... ......

2.4.2: Horizontal and Vertical Scanning . ..................

2.4.3: Frame and Field Frequencies......................

2.4.4: Horizontal and Vertical Synchronization.............

2.4.5: Aspect Ratio

™ O O -

ve
ve
vd
v?
v?
“)O
90
VAY
99




2.4.6:ViewingDistance ... ... i

2.4.7: Various Video Signals . .. .......... ... .o i
X R-G-B primarycolorsignal ......................
X C-M-Y-K primary colorsignal . ...................
X Luminance(Y)signal ............ ... . i
X Chrominance(C)signal ..........................
X Composite videosignal . ...............ccovvinn...
X Componentvideosignal . ........................
X S-videosignal . ........... ...
X HDMI Technology . ...
X NTSCandPALformat..........................
X MPEG-4 and H.264 video format . ................

Chapter 3 CAMERAS
3.1: The Principlesof Eyes . ... ... e

3.2: CameraTechnologies. . ..........coo i,
3.3: Image Sensorsor ImagingMedias...........................
3.3.1: Vacuum Tube Sensors . . ... oo
X Image Orthicon............. ... .. ...
MOVIdICON . .o
XOPIUMDICON . ..o
3.3.2: Solid State SENSOrS . . .. vt
MOCCD SENSOM . o oottt e e e et
MOCMOS SENSOF . . v oo e e el
34:CameraRatingS . .. ..ot
3.5 Camera OptioNs . .. ..ot
3.6:CameraSensitivity . . ...
37 Hlumination . .. ..o
3.8:CameraResolution . .......... i
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3.9: Other Camera ISSUES . . ... oot eo°
3.9.1: Manual and Electronic Adjustments................... eo°
39.2:Electronic Iris. ... o eJ
3.9.3: AutomaticShutter .. .......... ... i e?
3.9.4: Backlight Compensation................ ... .. .. ... e@
3.9.5: Digital Signal Processing .. .............ccovvvin... e?

3.10: LensTechnology . ... oo oo e e?
3.10.1: LensTechnology . . ... e®

310.2:MouNnts . .. ... 200
3.10.3: FocalLength . ... 209
3.10.4: Optical Zoom and Digital Zoom.................... 00D

X Optical Zoom ... 00D

X Digital Zoom . ... . 009

X Zoom Measurement . . ..., 006
3.10.5: LensSelection .. ... 006

3.11: Light Consideration . .. ...t 009
3.11.1: Light Source Comperision . ............oovuuieann. 009

X Color Temperature of Light Sources.............. 009

X Color Rendition Index . ......................... 000
311.2: Reflected Light . . ... oo@

Chapter 4 Monitors

4.1: CCTV MONItOrS . . oo e 00D
4.1.1: Overview To The Video Monitors .. ................. 00D

4.1.2: The MONItOr SiZeS. . .. ..ot e 006

4.1.3: Viewing Distance . .. ... ooveiee e 006

4.2: Display Technologies . . . ... e 009
4.2.1: CRT(Cathode Ray Tube) Display . . ................. 009

X Structure of CRT ... 009
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Howto Operate The CRT .......................
» Shadow Mask and Aperturegrill .................
» Pincushion Correction. ...,
4.22:PlasmaDisplay .............cc i
» Technology of Plasma..........................
¥ Structure of The Plasma Display Panel ............
» Monochrome and ColorPanels..................
» Main Differences From The LCD Display .........
423:LCDDisplay ...
» LCD's Advantagesand Usages . ..................
@ Howto Operate The LCD .......................
¥ Static and Passive Matrix Displays...............
» Thin Film Transistor(TFT) Display Screen.........
4.3: Other Monitor Specifications. ................... ... .......

Chapter 5 Transmission Mediums
5.1: Transmission Mediums . . . ... ..o

51.1: Communications . ... ...t
» General Concept of Communication..............
» Simplex and Duplex Communications............
» Analog and Digital Communications.............
» Baseband and Modulated Signal Communications. .
5.2 TransmISSION . . ...ttt
5.2.1: About The Transmission . ................covvvin,
522:CoaxialCable............ .. i
¥ Basic concepts of Coax Cable . ..................
» Advantages and Disadvantages of Coax Cable.. . ...
¥ Typesof CoaxCable...........................
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5.2.3: Twisted Pair Wires . . ..........ooovuininananann... o6
X UTP, STP Wires and Their Usages............... o6
5.2.4: Fiber OpticCable .. ..........covvirieiiean. .. o9
» History of Fiber Optic Technology
and Their Properities. .............covviven... o9
X Fiber Optic Communication System.............. 209
5.25: MICIOWAVE . . ..o 299
X Perspective of The Microwaves................. . 099
¥ Using The Microwave technologies
inthe CCTV Systems . . ..., o0G

5.2.6: Telephone Network . . ..........ovveirininenn.... 006
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! 1.2.1 : Intrusion Detection System(IDS) l
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9) Glass breakage sensors (00333 922§3) |
6) Grid wire sensors ( so§3slolonm§wadané 829§3) |
¥ 3% N
H C cC C ° o
Q) Photoelectric sensors ( sacoé:a606 920§3) |
< Volumetric motion sensors- c3Fjeqzoraonzo s2a§:006992038:(protected
VOIUme 9'3038‘)(.\38 '90’)89(70) GOS’B’).éGO'ggGOD’JOO c'@ 'BOSO’]OD clIGS'B’)('YSO’JGO'm’)'
[o] ° JL ﬂJ.JL L Lﬂj o % .I. 08‘ P. e 4 ° °
o3 Sensors ecguoo Volumetic sensors eopfgdcloodi
o) Ultrasonic motion sensors (saaag§c38:05: qobepies0§3)
JL L JL 4 JL [
J) Microwave motion sensors (8c55§e¢(5)c3¢:
o) Infrared motion sensors (s2§es2056qpEgpd
g) Video motion sensors (8§83 ad[god: cadepiesang
< Point sensors - intruder ooo%eu)ocﬁoooooé’ooﬁao%somogogogg&lc%émcﬁ
C. C. 0. o C. C C. C. o [ o4 .O N
BC.I og@.sa@aaa'je.moﬁc. o o OO’JS’B@[S’BGO’)Q9@[0)0@0.(7)@9%99@9(7)0)9 GO.&L o
$ensors ecgo3esl clooeSie 9200561 SeNsOrs ecauno PoiNt sensors eap(gdfegclonddi
H Cc o o ° o
o) Capacitance sensors (ag6a300g3 s22§3)
J) Pressure mats (825:3a9/6)
o) Pressure switches (8s22:98 2c0)
< Duress alarm devices- 220059289058 §:69p0¢§[03|q03 223leo(gdcol

o)

c _¢C C N [o [og [og ° [og [og [og C
@GQTGOT@GBS'BG§C)OQ].OGOTGO’](DOD€TBQ’]Q’)BOGOI UJQCS'BQ'O’)GO'OD@EGS’?’JCG@’)CSCD
oy alarm devices @oo’]o:)oou & alarm devices eoocnooeoaoooaocooo'ooocoe @6%5
CDC\ZBI Gg C\)G@’)C'C\)qm 008 le 0)@ BO&CO’]O'JQ)II
< Exterior intrusion detection sensors-on§ooo5oo: ooo:o%e 025098800
ﬁ’ $9
C [og OC ~ [og
GU)’JCCD@O’)CD§ OCGG[J(T)C\JOO') |ntrUder C)OGCD’J(T)(T)@'DG]QG(D’)O’)C\)G cO&COD @COSG].OJO
d L .
o3t Sensors eoomeaToooBocﬂoooou
< Fence sensors- Bop5:8:03E s S mammdepiadecdepiodgéigodeonnasgés
%oézgeoTogmoom@c.. .o ewgc%@laggmoa%méaéeooocﬁaf&eo:o} Sensors eogcr%eshr
o’]om%uesraoc%o’]ogé:sogm fence sensors :rae‘jpsragcﬁeog@é@o’loocﬁu
H C (g C o [ Cc O [og ° o
o) Mechanical fence sensors (0mg§ezo§oa{o:@oe:sﬂ:ecqosaoeaa)l
J) Electromechanical fence sensors (aqje6005¢p5:05505:Fop5:q:
eooJ'Ss'aoéaé)l
9) Strain sensitive cable sensors (oo&:s20:8[3pod:920§3)
c;) Taut wire sensors (ogégaozogoflwo@l:a?:seoéaé)l
3) Electric field sensors (cgéedoc503€:ad:922§3)
o o

€) Capacitance proximity sensors (gjf:26¢-aq680d86[goti20§3)

L [e]
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< Buried line sensors- gpieocsenz(gé $o5goias (isolation zone)oodaadwas
[96c503[FopS:8:s dom(ogoriclgesanoden(gd§coniad detection cables soyadesl oxogéal
C
[op]éb] ]
< Line-of-sight sensors- g&:saéeqpéod
|ntrUder O’)QG(.D’JO’)O’) 9'2’)6]990)@91(\)039@'3:0’) 038 9'380%%@@083 QJO’)O?@OSGG?’)EC\?S
GO.&LCO? Sensor C?GQTO’J’J@OO']UJ(DIIGS?’)CDO’] 5
[30loncdu
o) Microwave sensors (8c5a§e9(6) c3&:03: 920§3),
J) Infrared sensors (22§ e 20056 qpE[gpSad&sad: 920§3)
< Video motion sensors- sazo0e[gos[gaoeso3&s

o3§p52 intruder 02868:8e509003 929§3600005006:03 SENSOrs odesl oy

2 1.2.2 : Closed Circuit Television (CCTV) I

[o [og [o O N o ¢C ocC O o [o (g \ 0
CCTV o§omoeeoo']ocecoqoo 200952061600 M o(o-?)msm@ooo:o 0OOOISHS
LJd ° 1 L L [¢] LL 4
[og C

mgogsa?e&eoggloggc%oggssoo&ec% 22869 6[03pdq¢- video processing 1 display sys-
tem 1 DTM | Cameras. . . oyse :@:0'}9930303 Scs: oegqooaoqooomeooqeoo I

L

C e N\ ©

< Video processing and display system- s38523&:000046[3:006903:¢ 8863

L L
N

OC ° o o o oc. c c o -
QCQ’JS’BC\E82603]’)(7)9@’)C8mﬁﬁ200§-089']’3.| @’)-90%@-GOgQCI)§.9J[Oﬁ®§OGJ’J.I Opera
tor interface 1 assessment and surveillance displays event logging. . . oo}cg&cq%:cﬁg

o OOC.G- o f]C. C co [og ° C. C N\ C. C C o
@OOO? 8%0-09%-@0 C-C\ZL)OG@’JC(I{! C73§0J“0’J’)@G69§e.0@9@9 g.o)&)’.meeaoomooo.o?
modular [gécloocSid(o-p)e System processor v sa?e@oc§03 Module Jli

< Operator's interface- 880636§8ep:sémntoqpadaddslodep:ad display
»6[gés operator § commands gp:c3cocd3[gé:. . . oodaBgecyad operator's interface

L °| L ° [>] L
eeaooéacﬁeo:&o%gecﬁukeyboard 1video monitors g3 pan, tllt, zoom mcespep:s'amm
] . o
controls gpzoon s296[goegod Operator's interfaces eopfgdclorcS

< Video switch- ;&oepep:geed§ornep:od socb0560:0) Modular ogdooged
2053(g|0) 928E:30080[gocloncbi 938 switch o3 operator § keyboard ooeg manually
B§29 6035 p32[gEcopdrecnéu digital processor §o3§:9 604 pdigEcopdieamés centisé
680’388080{]0')(13"

< Video loss detector-oéeqpordad:8qeaagoden video signal §/e§s3o

o0§de0000b0étepae(Gn video signal eopog 037103 9251925)0560: 8 P9 2203 223 E:[g
L 4 4 o ° (L3 2, °

L
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Real- time clock IDS interface

System

Video tape processor EECS interface

Video storage Keyboard

Annotation Monitor
Video :
switch °

Loss detector Monitor

Security center

Camera |eeoo00@@ Camera |eooo0@@ Camera

(o-p) Typical CCTV system

clooabid(o-p)e Loss detector cdeggconio Block o3fogp3cli
L 4 L ° L °,
H H o [og C o C C H o

< Video monitors- oagecgpsps'a@"/s'ae@:(o%ec?m)saespc monitor saq):
s'aoo:ooogé’jl:éjl:cr%s'ao?:@:| relay rack mounting oac&;go$oo<°>soésoo?:@l‘%éo']mcf)uee%.%ooo
gpidmddtemime[grodsagpiondogadggélys alarms selgeecsepiclodesoisrcs

C o4 o Cc O C

[go5[g&ssenteaonEgadadqeoclonddi

< Video storage devices- magnetic tapes gpos hard disks eo: memory sticks
o3solid state media gp:. . . 3.video storage devices secpo3s205:(goocdcloocdiesd

device coyadenadeayoéadbiconioy selected images eoyumsreeiiio3eadilgdodond
o 4 L 4 ° o °JL

69202 Operator eegoodefogpé:fg§cdoroigeslengdenicdmadaimslori(gacdecdonsiond

n

ocC N ’] C [og ° [og ’] C
A e:C02:0)329 Q’DBOGQI 8’3(\)§8903‘OCC\)0 [epléb]]
C

< Video annotation equipment -c>éoqpsé3Eameandadewnsgajod (iden-
tification) ¢psi san§§s?co?sostsemm(Tlme,Data)eo;m?e 830?3(3030390’7‘900000)06&9
[gorsasleaciigqos 0gpdicnddjlgdclordS

& CCTV real time clock- CCTV s20305 Real time clock o3 IDS clock [gé
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§§05002:(G: video annotation s20305 Time §&a8¢0) 9agi0dmac005¢R203 odG0:lonGdI

< IDS interface- Alarms sagjo5[gep:ad 928§920005 assessment coéqsss
L L L d e

recording co68Eq§ 90305 video switch o3 digital alarm data ep:c3 58 IDS inter-
face 90090(?:0)05;3@9098a&eo:gc@&ﬂmcﬁu

[

< EECS Interface- 920¢& /s20g05a8Eqpaabe§iadg (portal transcations)ep:
C

L L
§¢9003 8303 information 13§ &:eléiodea0oEgad(gés(coordination)code§iop o0y
d e L L L AL L o

EECS interface ¢s20¢& / sacgabonpbes ep(portal's location)seo8:08:93 transmits cobeos
4 o L L
[Gs camera/portal selection s20305 video switch data o3 receives codeozcloodi
S DTM- clancd&:epr fiber optics ep: coaxial cable i radio frequency
transmission . . . oo} video §¢ data coSez0oEc0:0) link eopo3 Data Transmission
Medium (DTM) o3ealomcli
S CCTV Cameras- @@lsq:qzooo:o} s%womogé:sae@msgr% 7 Tes) 08@&5}3
q$§c§ alarms 908093 assess 025?3 mcczespecgogfsoa'?:@lo']oocﬁuméeqoeogdg:c}sas’] in-
terior S'BC)CYSGQ)%QJéSGCmSSI extel’ior QODCTSGCDSCO@C:G(T.YJ&:I éemgém&@égmﬁmé
[¢] o L o S 10
ooo:ofx}é%ea:%mé:emo&looos/@moocﬁ/esao& $:/eo: (Pan, Tilt , Zoom) :raé?“:éjl:
e@oé’cﬁ 0306080008605 c‘smoé’saob’@mc%@o’]ooogu
° L'q. ° JL L §' 8. ° I.. |.
< Imaging media- 2[gdmad[goimEepdpgcdosdegcloddigssleaymeony-
ccou§058:a3:4p520p0o(vVacuum tube technology) seefgdoyméesperdogmedsac(gspd:
opoo(solid state technology)secfgdcdanéegpeadesdGi§oloradi
vacuum tube §é:oe’>a’g: méesps'aej[:saoo:soéfjl.cf’feméo']sac%&ew%@
GO:C\%CTSO’]C)OSII
o) Vidicon |
J) Silicon diode |
9) Silicon intensifier target |
c;) Intensified silicon intensifier target |

3) Zinc selenide |

Solid state gpS:opo0d:0Eeqpoadjpm0:9:2§),05 co20502665(geo:

010)03“

Qo
3n

o) Charge coupled
J) Charge priming i
o) Metal oxide silicon |
g) Charge induced |
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! 1.2.3 : EECS Components'

9(0-g)eo EECS aé@lsq:owgsoogc‘S typical configuration o3ewS[geo:
Sodcloadbigsden-processing and display system: enrollment stationt DTM 1 entry
control devices 0303928 238:(Figprmees 4603 qer0li
< Processing and display system- automated entry o3eep: personal ac-
>}
countability coSc§:epa alarm functions epsi peripheral devices eopq control codc#s
L [<3d L
opep operator interfaces codcgseps alarm reporting gp: locking devices gp:o3
H o H C C [+ ° c _C ¢c o0 o C
controlling o>gep: event logging ep:. . . 00p3058[03:00620d: e §:050303[03: (036
RG5> 8deodoopiconiay computer-based module ooésfgdclorcS

Real- time clock -
CCTV interface
Magnetic tape -
IDS interface
Hard disk System
processor Display
Floppy disk
Keyboard

Alarm printer

Enrollment station

Report printer

| ] Security Center

— Controls Controls=—
—_signal to signal to |
___ portals portals —

— — — —
Card Card Card Biometric

recorder| Jrecorder Keypad recorder Keypad device

Local
processor

Local
processor

(o-g) Typical ECCS system
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< The central processor- security areas o3¢ seo&oep:(portalsep:)§seoé

2¢
H C oC c _C @ OC [ o oC H
(Ingress)/sraogm(egress)a?cspc?ocgep:l 0o $:9)0000060Rg0Ccoy operating pro-
grams qjo:o%ooo:s‘isaa?:@lmcgo']mugusr\ag programs eoggoesoocﬁeog ol functions
° [+ o [of [ o4 C C
:rao:c?:@ocm O’)QJLB‘DGO O']OCO')O')O’]ODODII
o) Logging
J) Time zoning
o) Area zoning |
g) Occupant lists |
<& The operator interface- alarms 23, data gpisao: operator o3 display
cv&eozfgés Operator § commands gpicdcocddcoi(gigpieanntgada). « . mterface e[gd
cloocdigs8en-keyhoard 1 video monitor 1 locking devices sogsac05 manual control
GO;J. oo 0'10803080']03(5"
< The alarm printer- s20¢ / s2090583& epvbe§:a3oecy (portal transaction)
o L L ] o
[3603. . . operator inputs eoi alarms sogi real time control functions eop03 perma-
nent record cacdeoz0p printer [gdclooci
= The report printer- off-line reports eoyc0053006 a0 conz0} printer [gdol
[+

< The hard disk - operating system software § data eoy o36:20p5:936090¢

4
o

doopdconiop high-density randon access mass storage device [géolocdu

< The floppy disk- $e§s2:[gé temperary storage co634 hard disk edl'o3
ogd: software installation codoysasleacdi{gqoy medium-density random access mass
storage device [géclovcdu

< The magnetic tape system- hard disk Boopdcontoy software s data
6003 backup crd[Gsieod008:008 B&c0n:Gmaods(glod high density mass storage device
ODOle:BOOr]ODCDII

< Real-time clock- IDS oeg synchronized codeozegop clock [g6(: control
functions ¢p:g qéoé(e@qo&w?§o°>saa‘]$)(chronological time)oo>008:cdz(gé:.
o%aggesooéga'xo%oo&l

< CCTV interace- oocespeg 19| 5(g&:4.920¢ - s'aoomeg 19j5gé:ad (camera/
portal selection)codeaonéodsasl digital video switch data gp:desooéeo(géigd
mqmmmmqmeemomqﬂwdeo information coordlnatlon):raoomsooé
C N

(potal location) s3coodde0z[gés. . . 003c0SCs: eo:>oooo§oocooeaooccooo@ s03 inter-
L
face [g6cloocSu
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< IDS interface- digital alarm data ¢p:3e=0oE[gés time update data epo:
©3[FE: . . . 003ECc§60BM0§WEMBEGop3c0n:a) interface [goclordSi
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tem o>63[g8[Gs entry control devices g locking mechanisms o3§eecfgsacgeo305 moni-
tors cxdeoscledgecdislenlgé processing s display system e signals eopa3copdiadfgse
gp: (responds) codeozcladéecdi

N

S En rollment station- ec50oEcn:030§Etepi0050emEqeaic)os s

Qp.ma@o:o%oo@ EECS s2038:03 & Z:) 10) station oés(gdolorcdissdegepen dedicated

keyboard s¢ monitor oaooeo.ooo.ooo% s s380gpdtecy(keyboards § monitors)a3 se-
4 e L o o o L
curity center ec050392[@0:6 Pe0R623]60:a02:020361006SI
< DTM- dloxoc3é: fiber optics 1 coaxial cable 1 radio frequency transmis-
sion eopaB4j data 3ez05Ea} link eogfgdclordi
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biomatric devices . . . 0p)§pSt056d:dpe25508:jt[gS 0 pS:e0mE:1026 0053
N C [ o4 C [ ° C [og [ o4 [og cOo ¢ c ¢ ¢ N C
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o L o I LO L o
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] o L 19 o o rd
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©20000§WGezEE00lo I
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code) [géa30506(G:0§00dxdqEa¢[glo3 05 Gjt[gd
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o
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1.3: Security Center Equipment l
9 1.3.1: Security Center Area |

alarm annuciation system 1 video processing and display system | EECS
processing and display system |93@9:9030:1)039%5q:@o:éogé:ccgooéag&eq,epqooo:
)=29§3(D)e§acdacd dFjespoudgag(security center area)cdesl closcbisecurity cen-
ter area §oodos:onEme[gmeeg(environmental conditions) 39208§s20:géBqqE 65°F
§¢ 80°Fsfogniencopdiecnné §E:q8adE:ao(relative humidity)san:gédqqé 40% s
60% [ogpienc0pbiecrnéioonioddfogclonaduprinters ez equipment fans ep:s & oafgnianpd
o'aogcﬁeomo%c}ogé:eogﬁ 22050056 eaR§pdresanE s'aobo'gﬁcﬁg (soundproofed)
or%cué: oocf:eog]%a)o% eaooég_cﬁooo:oaéé]ooosn test equipments Qi spare parts qozls'a@o:
ocﬁm%ogé:eﬂoz(other auxiliary equipments). . . o%eogoéooo:?gsaogcﬁeoagacgoéqc}
m95:(lockable space)ords§:copd:§dca3clorcbi security center area §saooSsa0§:020
hardware servicing cp63sacp03096c000503 920705820§:§80p5:cSmSCloncSIzagP:9:
[g60qeomm00gpdiecnqeq 69056305003 §esEPE0ReD PEOR§ESEPAR05Y§000:0)

clear zone cySaonzqalecSiequipments copgdie m:oagq0S MRS g 928 925¢P:03c0Rd:

9(o-9) The sample of Security center
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Hardened
abruclure

MOTE

Raised floor
all areas excepl
el FOOM

PR EEEemam s kaon =

Vidas #wilch and leas deleclor
¥ideo processor. storsge and snnodstbon

108 processar abd SLoFdge
EEcs Processor and storage

Fower panal

Bsek—up pawer

CCTY Monsbors and keyboard
IDE daplay and keybsard
EECE diaplay sand keyboard
Hapintercom and Lebsphons
AlaTm printer

Raparl printer

Workspace

Storage

(o-6) Typical security center layout
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1200592 ep§8¢ 3 E0EemoE godoaanéaloabi(o-6)en security center area c>daeo

00 Co

[Py
o) typical layout $0§288&:008a03[gooniclonadi
security center area eoad&o3 Operator oo equipments gp:ed monitoring cé
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: : o o :
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Sensors ep:adegepa|gn remote Sensor gp:od secote08:00[geieé s20060080926[gor6s

o _C C c Cc 0o C C H o ° C [
gpiododeai(gli code§icd9daadeaq electronic entry control c3sacotesaad(ggés [gfge
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de§sani[gCeony Operator cmdeaxnaden electronic security system sdéqpode§epianlgé
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ment management. . . oo3c3[§jesiséa00b0bes03bc S1epi030laéie00E c0iqen[go ]

Sig33c3epz[griar0d 0§ e0e[o3o¢ Operator §o3§:9 6005965 (console) contesd
C N o _C C C C o0 ¢ ° C C C ° COC
e§epeg°aljooo:>sasﬂoooqmeoo@c'coe'eqlomsaoqagqo']:gmg:sa§8:aq:@o§co?
cC OoC C [ c O C
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() 1.3.2: Console ConsiderationJ

displays eogi contros ecp 1 audio equipment em%msaeo:m56§qo?9mﬁaoé

CON

N H H o N C
coa:03 (field) equipment sogo3 control cooag monitor 33 9295:(g|0d m[goiogpdicoy

§cf:mogooéa)c°::o>890c°:ooo:o5 ééé@loqeooooesaoeo'm console meaTo']oooSu console
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(o) operator oo o2 information o3 display cw&eocd ?
() #38 information o3 oc5c3 display cw&eocd ?
(o) operator o3 system § 9>05c322(g§ 920§ 2005 03056[g8Ee0d 2. . . B
oaoeogo’]&u

security center cdenondaon:a} electronic equipment sagpieco> commercial

manufacturers ecyade complete systems gp:adgaSocdarodidor(gdoreloypémeedl o
o d o L L O °

cerg§iecyadomeanmes;egdBgdesolfislelo3ré8dEioprnglsadmardqendardes:

.o§°0|. . ® ° ? g Sgeiopq 20ORMOCH:
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omeodp operator performance sa: optimizes [gdeo§:ico6qo3Eqaa5600¢ 050§
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L
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L
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séoaono3$ equipment o3 console o3e> moScdcopd
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1.4: Grounding,Shielding And Transient Protection J
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()  1.4.2: Transient Protection DevicesJ
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(op1es0) chrominance(C)élsfaeqaésfaeoa:(colortint)

o ° [o]

oaemocrgogucam'@o%s'ae 200790006 8@8010)&3"8’36 QM52
it $91o? | 9 ey $ ! :

[od [og [og [og O N [og ocC [og [2) [og [og (og [og o o \ Q
&@cz&cqo@c:soooa)emoo']neoeo-oacmomoe:eqocsampooooeowooo@aoo’]msos
L 19019 1 oe L%



30

é:%:emé(aeemo?)) J

o C C ocC [ N C C
mJoaooooamamecg]oagmomc?magoqc:saaﬁ 9'30)§@’)C\)’30?9’39{]996q’.)00390)90’]
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Secdisrdoeomndmegpésas /maqéoweon(color saturation)cdesl closwdicolor 8863
C
¢

8

N

mEegpens Color ee5§omenycden chrominance signal process cx6ego} circuit eop
O I o L ° o

4

2[gé luminance signal process code g0 Circuit eogcopbi§olonadi color monitor ecgen

L
meepos [ 92qEq50390056%00a0EBE D0 m[gE[goonta38dacxd(color control
C

°co OC C oc C C ° C
OQLaiCOO'JO.)C:S'BGOTOgCCDOCDGCD:GC\):Q?:OCD

L

S [ o0C N o [

buttons)ssecepéeag§§od(cdo 0685y

oEanioyeadomadenig§dacad(tint control buttons)eoyeoraontoncdaloradid( J-o0o)gu
° L d L o L JuU

(6]
o
&
1

B Composite video signal - Color camera § R, G , B video signals a:a03clooo(o3s
odregpéiodiogpecddl clan(Brordegpéionpdiy black

DICFPCINIOPON 5 PO OR:R
& white se5§ o3 copbieamés color ee3§omnadaopdiemnné: compatibility copS[gd

o _C C [ [of C C C C N OC O o N\ N C C C

061030(7)(.\)8: O’JJE:GOqﬁqeaOD@S eﬂ:c?osd]c:ep:gomoom Q)?Q§(DQ?=QG§GO§ESO’)O?@O
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2001 900%m [§660lEsEgoesrnEdqoodiodsEaonteqpoonio) [§oeso0 s GedlCioon:
: > $¢80°8 PP RIN§ESO2REPAA0; FPREFQFeolci0:

YT ee%$oooeoeel5: R ,G ,B signals eooso@o%sracuogoom@$50003c8q9'30']n§03@lm5

4 4 L [¢] (o] L (o] L (L4 4 L L
oooogooéeepeoeooo encoding @[mﬁmug(ooog&ooogeo']e§'3)eaT§:|ee'3$moeoeooo
L 1 s L L L 0 N :
decoding 0)603&3(6@000509903 aSmoo'])a%saTo']oooSn95§c8m805§é:0§8390530503
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[og coe [og [og (g [og C o [of o
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oO° © L
* Red videa sigral
Sensor
Red filter
Lans Giraan filtar
!.: E ": I EI_ ¥ Green video signal
Ee— Sansor
: Biua filter

. Sensor

# Blue wideo signal

(o) Simple color camera
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() Color bars

pattern |white | yellow” cyan JgreenJpurple” red | biue | black |

1.0

T

-
=]

O] — ) —
=]
'

1.0
0 .
1.0
1.0 224070 59
.41 0.30
VI x : 011 o
2059 T ¥
0 a +0.11 o
- = 1.40
R-¥ Lo7o 059 +0.89
+0.59 : ¥
+0.30
0
I 0 - - 2 1.78
B-¥ -0.89 -0.59 ~0.30 |
+0.41 -
T o 0.1 230 0 I
0 - - -
L ——TF 5 062
G__Y _0_30 _0|11

-0.41

(o) Color bar sacge5 Component breakdown
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() Color bar scge5 Composite video signal s

§(J-00) Composite video signal [gepdoeasoésoé 1

R, G, B signals so303 NTSC Format sac305 Y, Q, I signals co3[gdesaoé
G@’J(C::QRO']O’)QSIIPAL Format sraogogcoo?Y , U, V signals Goggéesaoée@occ::o']mcﬁu
938 signals spu»m R, G, Bsignals o?:é’ljl:o%a)ogecgooozof)sfa:%l:epz.ieo']cc::ogooo:q\) com-
posite signals sog[gdcloocdipdegés( - J)e( J-)o3enfgaosclordbissd signals oy cdone
Y-signal ooo9a[g) §E920p5:950a8E qpoagodsacucdmeauigpionnsloéa luminance signal
@5§3|(Q §c§ I)(o%eogog)(u §c§ V) signals cogmcoo?sracspcc:m%—s'aslé(color saturation)

| =0.60R - 028G -0.32B ..ccuuunncs...pdalE(Jy)
Q=021R-052G -031B .uuuccccen...BqBE(J0)
B-Y = 1.00B-(0.30R+0.59G+0.11B) . ... ... Bqgé( )
R-Y = 1.00R -(0.30R+0.59G+0.11B) ... ... Bqg&(J9)
G-Y = -051(R-Y) - 0.19(B-Y) ¢ v vvvenn. .. BSafg&(J-6)
U=049B-Y) ceverennernnnnnnnnss..pdg[@E(J0)
V=088R-Y) cevennerennennnnnnss. Bg[E(Jo)

sémeepEarcay: (color tint) deslcimeqpéBEqporgdocci(gocy C-signal [gdaoo
69228 005[Gic0dea0oE quat signals coxfgdfo3cloncdiQ & 1 (a3) U & V signals eo3c?

balanced modulator cd¢>saeqpEancdeannéadés3(color subcarrier)§a&:oaoboyses]
sacqaémqrﬁsamcﬁeogo’]oéegr} C-signal o%qglo']mucaus'\agC-Signalcr%Y-Signal %oof)@:
solé:Bab03 93l total colorplexed video signal sa(gdegocbadiqfolorcSisss signal o3
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VIDED— 0 (o) composite video terminal
(YYellow color single phonojack)
N

N By () component video terminal
(Green-Y, Blue-Pg, Red-Py color three phono jack)

@pn

(o) S-video terminal
(4 pin DIN jack)

4 °C7 Color [Chr ominance) 3°Y7 Intensity [Luminance)
407 Ground 1 *¥" Ground

(w) 4 pin DIN jack pin out diagram for S-video

(-0 ) weeaddedl’ Video signal sources (DVD, play station 2, EVD, projector) ¢ps
gécotcntecp§eann composite , component and S-video signal terminals gps
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§:§:GS;’)8(:1230303) J

VCR,VCD, DVD, monitor . . . o0 equipments ecge> RCA jack () phono jack
sclegpéoutlet [g¢eozcon(G: CCTV camera g DVR equipment sogensoxy BNC jack
$0 056010068 Eclmdisid Y §¢ C eqpoonio) total colorplexed video signal
Benea(go: control signals 608@50'} blanking pulse signal, synchronization pulse signal
,color burstsiganl . . . BeopSiclo€aopdogéieotcontomeloypéesd video signal o3 com-
posite video signal c3esl'adconz(gé:[gdclorcSionslong CVBS signal(Chroma Video
Blanking Sync)cdcopSodis :00050loncdigpreconsaniigé composite video signal § level
o1V, (negative sync)gfoloocdn composite video signal o»» signal § amplitude
oedaned| 26(g[g| Process codops pSrodcdsadmeradfgaontorelogpé analog video signal
064Egdcloocbigsd signal o3 transmission cododeesl coaxial cable o3 shielded me-
dium cr%eoa?:@lféq%o']oocﬁu
Co

Composite video signal [gepdds2a0&20E39( J-00)eneus(geotamtsloaddiden(y

L L

con:0} Video signal waveforms ecgoos standard color bar 20305480208 gétcué:lgodona:

N OC oo (o] [ o4 [ C C [of Co C OC oo @ 0o C
3cpE:00edd[§Eqer[gocoetdionmudg aE:qodemeaRmaiiddemmemrBcdrogs:
cloatisn gEiod6loncbidy( J-00)endedoonial color bar 52892050300 Baomgpdolicocddwdd
oofG:-sa(gespé(White)isaclegpé(Yellow)i8&:goeepé(Cyan)=edéieepé(Green) aqé:go
C

sqpé(Magenta)is2§eepé(Red)isa([goeqpé (Blue)isagadeepé (Black) . . . oo

[ f] C \NQ Q C H N C N\ C C C o _C C c o _C
©0PC0E0IDWOISIS SO 0PI Y-SIgnaI gmmoomgmmooowmgac?m@:oecoocom
N

o0

[

:no%é:o%oéooo:o:oo’]uer\ag color bar &3 color control 803@:@é03905]839q0590905900
L L £ L4 [¢] d

C Y o [+ C Cc O o [ o4 C
@B“/%QE!OO’JCY)QSQO53'308(7)’)(\30’)0.)’30(7)(7.30’)@@3G@:(&G?’JCC\)’JO’J’)GO&G].O']GCDII
6( J-00-w0)enChromasignal, Videosignal(Y-signal),Blanking signal, Synchro-
nizing signal 3eclé:06gep5ieg03macodbal color bar pattern sac05 composite video
signal waveform o3 oscilloscopescles monitor codfogpd oy seslecyqecddadens(gaoa:
L 4 L 2, ° [ 4 L L
cloocdiss8cdé: ddsaq composite video signal voo Analog signal sdoxcoéepiegcloaddi
Ju L L 4
equipmentecges sacleepé[géeoiconicay§od composite video output port o8 &( j-o J-
m)eseed(gaoacloodbidenfgooniod port jack o> RCA phono jack socket sadjsaon:

c (Y
BOO']OJOJII

B Component video signal - s2as[goec3component video signal ooscopb: compos-
ite o1 S-videooa3 o34z analog interface video signal
0d§[goclorcdissS signal oo elements o:§gcloéolorcbigsdad:§raneony brightnass

& contrast 3¢ gpoagiodmcoadepcloées ol sa(glsé saepd:(black and white)géoo3ewd

=2n

®odeotend Y-signal im§eqpéongicons signal (R-Y) séea(greqpéogiean signal (B-
) [gs[e30loncdi (R-Y)sé (B-Y) signal Bummegpéorgadsacocsgadéos C signal

<
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eog@é@o']oocﬁnso%&eqoé video signaladeoopomaionm§aopdddecdcloaY,(R-Y),(B-
Y) signals 09)08:1303905009’0’3sraé?“°$o<f)or\>eoeo']8°®5c;o:s‘lc°: green 0366500058Ea3ali
slefogpéonslongen component video signal o3 RGB video signal mcoe ea’T‘oaoo@
oleootonoSicomponent video signal 0§0999'a:12.@109 video signals eogo? Y ,Pr ,Pb
(or) Y ,Cr,Cb Scopdieslfogoloncbi, Pr, Pb c3goepdeoiconioy component video sig-
nal v>o analog s2jzs202:[g6(3xY ,Cr ,Ch S mepSeoiconiop signal meon; digital sadj
monfgdcloadissdenmaplgpdaradecdsadsaen:(consumer level products) c0R¢260%)
analog s2§j:s202:[g60) Y ,Pr ,Pb c3saadigprclondbidigital sadpsaeniadeor; special
Cases e0eod| aS:emg‘lo']ooQSH

component video o$&a3: cable doo§oloradicable § §°°9% §:60000 c5léradeslé:

0
GBOS@O.@-I@[.GO;)O??OE-@.O’)OGJ’)C-O’)@-BO%G9395@03(2-@9 .(EQ.) Jl @l C\)E GU)Gl
ODCS[§:I033OD%O’)O%89'1’38388'39§$.C\3é2603€10')080’10’)<13||
5(J-o J-2)¢> component video signal output co3[gé(e303 Green(Y), Blue(Ps)

N

,Red(Pr) signals eogor% RCA Type Phono jack sockets eog§.srao:>a>a>maocqos'aeqoc°>e'jo:

L e

C C f] oC C
BQQ?O:G]G@')CGO:CIY)!O’)’JGOQ'O QoI

M S-video - Separated video signal c3esl'c) S-video ¢ Y-signal §¢C-signal )3a060068
\ @

§@:oqc§eo:oo’>:o’]o:>05usoso%a)oa)f)géooo oosrao:)oo composite video 056

023 Y §¢ C m[g§mrc0§esrcdcdos(oqpé(gdqoy s2eqpéqddsncéiomneqpé§esas
4 L 4 e § J§ i 4 Ju ° q. ° q.) % L o .J q.) ﬂ. § °
H o O ¢c o ¢ ¢ QO Co C C c ¢ C

0bjectse5),03¢6c0C M §E QYD E0PIVMIECOIE R $ECIEDOTOCIEVIGAIETY

o I°° L d e L °0 [N o
mg]aago:moe§c}Q63Jl:(dot crawl)iseocdecorgpi§odaoorddd(Hanging dots) sag%:eco:
Qjo:magq{56§o§(eéé:|l:(crowling edges). . . oc}ea‘ém’::sa&o’}sa&(esaqésoeog:cqao&ﬁ
Beaypolkaodoneocisonéialiadg§eoclodisaomeor; S-video o3 Y/C Separated
video c3esl'G: DVD player i PlayStation 2. . . oo} peripheral devices sogcde televi-

sion signal 03038s8a3 2 qbereog:gée0:3aqpdgudcoodaddom(gdolonadiosdcdspdss,
o c C C C C Co C o O O C H H
c0:d03 205 gEidi{god o) sacepgbdmepdeagparq§eocloadi S-video signal
c03a3 coaxial(aBewcs)shielded cable clooo(a3i jeaqpé:ad 4 pin DIN plug saccboo:
o L L L
C C C o C o C o H o H (] C
2038:06208(G:dea0nEeqr§olonadid( J-o J-o)qu S-video o3 Super video cScogbiesl

-

[30lecotoncbi S-video uancoph: analog interfacing ogdonsfgdordadormeddonqaleddi
L L 4

B HDMI Technology- High Definition Multimedia Interface c3esl'o} HDMI oo

HDTV/(High Definition TeleVision) s¢ Home Theater 05603
Sma0égé qo/ooooe eooeos'aoa.@[o:) digital interface standard oooa@oo’]oooou HDMI
cable o> USB cable o3 single cable 3o qeoeciclom(oiieclé: opegpiqdocdoonto)



TMDS Channa 0

TMOS Channed 2

—

=+ Hot Plug Detect

!!!!i!_!lﬂ_;.
Ny

TMDS Chamnel 1+

TMIDS Clock  +

TMDS > Transition Minized Differential Signaling
CEC > Consumer Electronics Control
DDC > Display Data Channel

(o) Standard HDMI connector

(s) Standard HDMI cable(10 ft)
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(o) HDMI vs DVI cable

Q(J-o'\)) HDMI Cable and Connector

cable §lgdolorcSiHDMI § bandwidth v>o 5Gbps(giga bits per secind) sacdoocbea0né
oc C O ’] C \N© c _C e O [of C C N ° N
889&:80loncdigi8oeramummgdsterada’ channels ecléqpigncnodagé odsaslerai{geod
L o 1 [ L o~ 1 05 8 s G
bandwidth 02§8:c005 jeoem53e00603q0lc3800518923058 9(gnrmacogpé:elogaéiecy
e[o32¢ 924900592 HDMI 000236 900905 c00:03 composite videocomponent videor S-
video. . . 0omBocdmakaémjbandsecdadonswgpilocsiHDMI ¢adloéa; digi-
tal signal sogeanzaiions compressed cpdeaonscloricddadaddeoiado clean digital source
06303 Bmespdr0)0 0§ analog signal sagdadeqpod§agaiesant analog interface
620 translated cxdeorqoloncSiss8egoad screen eol'en display co68Eesné digital
signal e2[g6g§(G:efgoé:apclondbitranslation o3é:endigital signal vxogSosaqpbeasogiqiod
o3&e(distortion)seg pdicdScd(gdeooyorydrodoopdfgadde (integrity) o3adigorosclooddi
HDMI o sﬂ&c\)&BoSoao:ﬁmcmézs@:gﬁém%@s@posﬁ analog conversion ecld source
signal ogeqorse&og$:035:coo:38053310109cf>u
L L O d
6q,8&:0665[g30) video interfacescgos left/ right audio signalecgsacgodaudio
(] H N C CO o C H C C _C N\
cable @l:o? RCA(phono) jack ‘%mooaoo:o?:so:slo']oowubandWIdth 5¢ speed oyudo§:0p
HDMI o video signal o3oooeo> compressed cobeconzop surround-sound 8 digital
o C

audio signal channels o ss2cBo0c5ea00Ec0:8Egd:§omemyqolorddislelo3né home the-

ater system gop5:00p5690005¢ Process cdaadia3sagsgEicéio cable [Gpondegpé:
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8:8:c9208(0e0naB) J

0p5igosdge52050305er0lanengadgeeqd enddiacdlomddistandard HDMI cable
[g603 type-Acable 990’]039@{:@0’]5:oeeqcé:o’]oé[z?jzl Type-B, HDMI cable gos02p je
es;pcc::sraogo’]o:)oeogqo']ooo&leaggléaggc$:§m@o:3:go:@5036c$:scggo Type-B cable o3
modigpiolocdizs8sadpmon: J§rocdions intelligent HDMI eogfgdfogclonadisdadonn
L L o L L
omeo HDMI-enabled components eo3sacp05 interface ¢oxsogodaséordooomnielgo
200509050390 built-in capability §e>cScdBormaliauxiliary informations soga3eo?
o (L3 ° d r L o L °
all-in-one remote codc§:0p008:c0tclodcdism(gaieanm(g§seco§codesondesayten(ge
[*] C C H H C
conamenBmgied colsddoy interfacing gpS:opmeyeresoyqoloni
3(J-09)eo standard HDMI o>824 cable § connector soyadead(gaoniclonadi
L 4 L ° ° o L
connector § €005 o ¢ @ s8> TMDS data channels o3:6 029203056 0:000:020(gd
clo>cSiTMDS 3o Transition Minimized Differential Signaling o3c3c5e2:(gG: DV
§¢ HDMI oqgé:eogg)o High speed digital data ¢p:3ez0oE8adi0)s2208[gE5p5:0p00
méa@ﬁo’]moSH TI\/IDS@’J&]&B&ésaQSGaqjcﬁmm&Jejl:odzooéooo:@: channel 0668w
L 4 L L1 L 2, L 4
ground 3&:sacleoé differential signal (+) , (-) BG:aocde0de0icontadcodadcodsloé

cloodbioésoled 0o ¢ o) sacdaneory TMDS signal eogo% synchronized co6o3sesl

L
mcoodmm(geo; clock data ades0ré0y codeaglgbdloradisidencopbicodadicodsos

L L L
N (]

contcloncdioé op aeoxy Consumer Electronic Control(CEC) cSesl'oyadigansacdo
command gcontrol data eop0320420050305000:030@pSt603 86 023G 601022000l
° O L Ll o ° ) o L 2,

[of [+ ocC 00 ° C o O O [+ ° [ [of
0& 0gmEe076§7E M § 0oy msladgEodiadadqegantma§ea(gdontcoiatomnaliod
09306codsdameor; Display Data Channel (DDC)c8seepSq[g: HDMI port s
0050905 cn10)08p5:a3 %032 EDID(Extended Display Identification Channel) in-

o ° 0 13
formation so303 communicating 263 ee03059203:[gjcloo5ICEC § DDC channel
eogsraogog Data shield 63eo2p1 0€09 ens0ic0niclorcSilow voltage (+5V) power sup-
ply o31 oéomessoiconi(sio€opmeany plug/unplug events §¢ power up/down
me@sawecgo% monitoring coédcopdeotantom(gdcloradi
HDMI ooostandard video formatsi enhanced videosé high-definition
o O

cr%oo:eaooéacﬁeo:o’]ooogu:1)0003&0@150003503DV|(Digita| Video Interface)scopb:
LeL e o e o 4 e
C

o
o
c\%meaﬂoéeogcémﬁ@:srao:?:@l‘sz.éo']oocf)uhigh-end graphic cards magém@éwmoog‘p}
DVI port 8903 HDMI interface 026953 DVI/HDMI cable o> s0&s00503058E0loncd
& J-0G-0)quesd cable vxog§icnecen DVI 63l&:ondcon(Gisa(gaiondecder HDMI eslé:
8002203 §:§e[Bpordegpran(gdclorcdiDVI § HDMI s28m(gnigatgodsmeo Digi-
tal video signal only o53e205&[3: HDMI interface a>eony Video axeos audio signal

30l8o5loroSiIHDMI samcﬁoac(SeogaJcﬁs'aq—ogeo(ggmo)oooggeo:eo:s@:cge qcﬂoo:u
L * O [¢] J L L4 L
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signal s2a0é 0 §:000560900050loa b

B NTSC and PAL formats- National Television System Committee c3esl'o} NTSC
c O C o [od [og o cocC Q0 €
0§OO? G@’)O‘)U)GQG}O’)I Qj0§l @§Q’)I (DQJO(RCI ODG]QJO‘)’J
OC.o. O

&L.ccm?oéooo:saa'g:@l(ﬂmcﬁu525 lines / frame g 30 Frames/ second c%a%soo?:@lo']mcﬁu

o

chrominance(C) signal &3 Q s& | -signals gp:[gé encoded coSco:(G: color subcarrier
03 3.58MHz (Bexn05) 4.43MHZ 02§ 8:qpieadi(golonadt NTSC(M) o6 picture
¢ sound spacing o3 4.5MHz con:§ad:gcloncdu

Phase Alternative Line c3esl'o3 PALogdommgned ¢goseoksagpisiiosdmdpdli

€ ., 9CeN_0CQ € OCo» c N oc¢, C 00 oc M, ¢ PAL c o "
B§9’)&£CC§]€¥BG§.QJC.&LCCGO€@OO‘? QC.IO’)&JOISBg.CDOEC.@EGOgO’J’J O§OO?€¥30?.B[@

cloocdi 625 Lines / frame §& 25 Frame / second 034603 scanning codgopStoloadi

L L O
C (]

chrominance(C) signal o3 U ¢ V signalsep:(gé encoded codcon:(Giond203 horizon-

L L
C

tal line 0265(3:03¢:180° out of phase[g¢alternative cySeoiegclodcdios8sacgadmads
eq:%:mem?saeqoéeag:cg?o:ﬁo% a@mo%meaqoo%@@é@:@ﬁsoo’]mcf)ns']e@ocf: PAL
0560 tint control o3 adjust codadeqoraalicolor subcarrier o3 4.43MHz o5:clovcdi
picture and sound spacing o3 5.5MHz ,6MHz ,6.5MHz oo[gé s2adt¢pzcloacbn PAL
format 26 qpEBS0s6m3 0B 3lcmdasEmdagagpdicadmpafgniosacdad PAL-B

, PAL-D, PAL-G , PAL-K , PAL-I . . . &3(3: encodeing §:ds203:(go30loncbi

c ocC C [od

B MPEG-4 and H.264 video formats- mqjcrgsamcrgo??sa?oca:e:ao&v':eﬁe%psagos

so0:(Storage size)(a3ewrdd)ocdpradoeom

(Memory space)sag pbicadgooad926[Ggag/050053 62008 8 :(Data rate) 25 pdsc 5(gé
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(-6) Comparison of Sensitivity to Light of different wavelengths for
orthicon,vidicon and plumbicon camera tubes

eoi(p-0) Wavelengths of various colors

Color (A)Wavelength (nm) (A)Wavelength (A°m)
Infra red 880 ~ 950 nm 8800 ~ 9500 A°m
Red 700nm 7000A°m

Yellow 590nm 5900A°m

Green 550nm 5500A°m

Blue 470nm 4700A°m

Violet 380nm 3800A°m

nm = nano meter = 10° m
A°m = Angstron = 100 m
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Solid State Image Device Operation
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(o) Image processing block diagram for CCD

c}(?-e) CMOS solid state image sensor device and block diagram
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Camera Options

The most important considerations in
selecting a camera are:

« Sensitivity
« Illumination
* Resolution

3(p-90) mEogpoadadze =qc§qoogéoé=oo=qoé 29056t



2G

§:§:GS’3’)6(QEGCDOS) J

3.6: Camera Sensitivity
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Camera Sensitivity

Low Sensitivity Camera

High Semsitivity Camera
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Full moon 0.2
Quarter moon 0.02
Overcast moon 0.007
Clear night sky 0.001
Average starlight 0.0007
Overcast night sky 0.00005
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Camera Resolution
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Camera Specifications

+ Resolution:
= Different for monochrome snd color cameras
Mo achrome
Standard Resalwion: 380 TVL
High Resoluiion: up o 576 TVL
Color
Standard Resoluwion: 320-330 TVL
High Resolition: up fo 460-500 TVL

» Sensitivity:

= Bpecifies the lowest light level m which the camera will produce a picture
Full Videos: Video Signal covers the full contrast rmge up 1o 100
IRE® or 714 mb
Usable Video: Subjective - What may be usmble to you may not
e nsablis o e, Awerages betwemn 13 IRE snd 30 IRE depending
on the manufRctusrer.

*IRE is sumit of mossere estoblished by the nstiosie of R adio Esngnoars imow known s

Fletimics ndearios Assocation) | TRE equals 7,14 mw
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» Manual and electronic adjustments

» Electronic iris

» Automatic shutter

» Backlight compensations

» Digital Signal Processing . . . o3[gé[o30loocSu
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9 3.9.2: Electronic IrisJ
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» Light Source Comparison
» Reflected Light
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4.1: CCTV Monitors J

3 4.1.1: Overview To The Video Monitors J
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‘9 4.1.2: The Monitor SizesJ
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(o) Plasma monitor

(9) LCD monitor
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Monitor Size and Recommended
Viewing Distance
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GOSII
» Coaxial Cable
» Twisted Pair Wire
» Fiber Optic Cable
» Microwave
» Telephone Network

() 5.2.2: Coaxial Cable l
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core conductor saeg4c0p5: 0.6mm ¢ 1.63mm s2c8§orc50loncdi
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Z=138logD/d ............... deangpdi9-0)

(9-p) coaxial cable @ characteristic impedance oood¢o5c02t¢

co2; line loss vxneodeodadorncoégpiannormeayqalordsi conductor ecgo3 50Hz fre-
quency gjoo>§od a.C power transmission coéodsesligocel 20Hz o 20kHz bandwidth
25§03 audio signal transmission coSo)saslenfgdeoio3§uosorie (impedance) voo
88936 (0 ohm §:0k)econadd ‘sj‘lgo@o%c}saogcﬁl current §p5:5p5:01 oo:ad:o} signal trans-

ewny(9-0) seadgpieorn Coaxial smadpmonsedd Characteristics

Characterist Outsize Copper size of Attenuation
Type Impedance(ohm)  Diameter(mm)  core (mm) (dB/100m) Applications
RG-59/U 75 6.15 0.6 13dB @ 100MHz

19dB @ 200MHz  Analog TV, CCTV
46dB @ 1000MHz

RG-6/U 75 6.86 1.02 2.3dB @ 10MHz Analog TV, CCTV,
6.6dB @ 100MHz  DTV,CATYV,
13.1dB @ 400MHz  SATV,MATV

RG-11/U 75 10.29 1.63 1.2dB @ 10MHz Analog TV, CCTV,
4.9dB @ 100MHz DTV,CATV,
10.5dB @ 400MHz  SATV,MATV

CATV = Cable TeleVision , DTV = Digital TeleVision ,
SATV = Satellite TeleVision , MATV = Masta Antenna TeleVision .
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() 5.2.3: Twisted Pair Wires '

B UTP, STPWires and Their usages- s2ae[goec transmission medium sa§jzoaon:

o o']wo@l:Jeqpé:o%s'aq{oocgclezc\%gooo:q}(}é
Slgdegome[ogaétwisted pair wire s3(§:o3c3mjonesl Baontomocli22(or)24 AWG
(American Wire Gauge)s>go3§ojclonddsaadiepicloooditwisted pair wire sade g
§oloocdiShielded Twisted Pair(STP)gUnshilded Twisted Pair(UTP)o3(gdcloocdn STP
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Twisted Pair Wire

f

2224 AW
Twisted Pair Wire Transmitier

&(9-g) Twisted Pair Wire [gé video transmission [gjep6d

L

aoi(9- ) seodtepieoon STP types

Type Descriptions

Typel Standard STP with two pairs - the common STP cable
Type2 Standard STP plus two pairs of voice wires

Type3 Standard STP with four pairs

Type6 Path cable - used for connecting hubs

Type8 Flat STP for under carpets

Type9

STP with 2 pair -Plenum grade
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ewni(9-p) seadepieoon UTP types

Type Descriptions

CAT 1 Data speed up to 1Mbps{Standard phone line,Analog voice(POTS),Basic Rate
Interface in ISDN , Doorbell wiring}

CAT 2 Data speed up to 4Mbps{Mainly used in IBM cabling system for Token Ring
Network}

CAT 3 Data speed up to 16Mbps{\oice(analog most popular implementation),10Base-T
Ethernet}

CAT 4 Data speed up to 20Mbps{Used in Mbps Token Ring,Otherwise not used much}

CAT 5/5e Data speed up to 100Mbps{TPDDI , 155MbpsATM}

CAT 6 Data speed up to 250Mbps

CAT 6E Data speed up to 500Mbps

CAT7 Data speed up to 600Mbps , 1.2Ghz in Pairs with Semiconductor

POTS = Plain Old Telephone Service
ISDN = Integrated Service Digital Network

C o C

Renmadepiad STP § UTP wires spboolsaaaenigpiodg characteristics ecyodeond:
3 Y b 3 ior oo oLt
oé[geotcontclorcdivideo transmission sacpab twisted pair wire o3 camera oodab: 605§
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Pair(STP) wire §po3saadecy§omeagqoloadisdadommeony-twisted pair wire o3 point
to point signal transmission co63s28mqpSgabsa03:(glorcScd B g Eorach Twisted pair
L L L L L
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§d05eo signal conversion devices ec3[gdo} transmitter s& receiver cdogpdieccopd
4 4 o ° I L o o s
05:Qead o § 00> pdim o diecndadiquloncditwisted wire cable saad:(g3: video
signal transmission 3 5,000 feets s2a86[g:§ EcloncSi8 b [GeeotcoregigéqEeonreo



(o) CAT5 FTP wire (4 pair FTP wire)

(9-9) Twisted Pair Wires sadpdje
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ADAM DESIGN SYSTEM

e Digital CCTV System
e Door Access Control, Auto Door/Gate System
e Fire Alarm System
e Fire Fighting System
e Nurse Call System
e Bank of Q System
o Networking, Fiber optic System
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