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7iN1 : Luz Elena Y. Mimbela and Lawrence A. Klein. A Summary of Vehicle Detection
and Surveillance Technologies used in Intelligent Transportation Systems, the

Vehicle Detector Clearinghouse, New Mexico State University, Fall 2000.

= Piezoelectric

Piezoelectric 1iugunsnifiuAsmasguuuuanndsowaaluifundonuluiln idefiewmwmus
\nRewudiugunsal Samneln Piezoelectric azanausoswlWiinflmsnzaniU 2B eIV
wazazimmsasaussaulnindnasadodmininnisdewas Piezoclectric 13n30ATI9TR
Usinmesnasuazsiminls dawnsdianaidiaznisuenyssandaeinuanman azdasinng
Tudnweosz Multiple Sensor

= Weigh-in-Motion (WIM)

wiM Juszuuiilddmsuasaiaussaninanasenunivusiiaiafowiidwunianefifinnaile
gunsal sEUU WIM azteuasIe T mineunnusTionan (Gross Vehicle Weight) Betinmiin
fildnnanuiiminlaeda inan waznguzeanat  Iasszuudonaniazdieiiunug nngn
apean1fiinimin wenand ssannnsalwieyassasiidnAnls W USinaesies Anaisa
N3LENUITANAIEIzEERsIBIINaT wazinEnnaLReAEUn (ESAL)

unwanlus/lanrna 2-13 5189 1HRUVANY 5



[Fli\?ﬂ"l?'ﬁhl%'l?&’ﬂlli?E/\7’7%ﬂil’7Wﬂ')i’«35’7’qJﬂL‘U‘U Real Time szg1] 2 unil 2 ASANYINUNIBATITHRIBITZUUY

2)

sUh 2.2-4

qﬂnssﬁ Piezoelectic tLas WIM

Ordinary Piezocables are sensitive to pressure LINEAS quariz sensors are sensitive to verfical
from any direction force only

o
nN1

d'r:in Yo AJ a 1 v
Q‘Uﬂim‘mﬂﬁl ARIUBNBEIN WY (Non-Intrusive Sensor) uusle madh

Quartz Technology for Weigh-in-Motion Sensors, presented by Craig J. Wynant, Kistler Instruments Corporation, 2002.
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gunsainsaimssmidwnitdbumalulad Aviuadefiinandssg naldiumsnsninammmsssas
Tuszuuiidynuniwaaianiwnisasasidialnendesinloszgninludunszuannis Image
Processing laauugvasiniinfisanuuuaniufiew  ndasifloazgniinscaginiiafswzumn
doemeanasiezasaianialasiaisnenininauning gunssimuRNiazszInaRaaziNTS
pIvFaUNNsIAReufiaseInewIInAwidle szuviiianaaainsalunisnseinauianm
93195 ANNIFII09IMETM uazANgIuaIResld wanani gunsalfiadideanansadunn
UszinnaasennewiiculuanldBndae gunsnindlsgaanansafinailinmaingninnisemas
TannnImitedasasnes TusnzideriugunssinismurnuazUsziiana 1 gn Aasn3arinIs
Uszanananmwanndasannnit 1 §ald dunmieiifnaandaedaunalnaigadouaznisusuiiie
szuvazfinaegroninluanagnionindzasdayasgninnisasiasiasaials  dnmsu
ndsedunalnaizadeiainnsadenmaninnisesasiouinliandogudaiuas el
dmiildlunsnsiaseusniwnisaiasasindalamae adslsfiaa szuviifidedndnide
iernisinsendesinlonsoarinnisusuiieuiuiiasiniuuds Tamsrinisguainsd-san
nywine-291 niarin-weminndes Aaznuidiazdasinnisiufeuiuiinsaiulnagnase
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3)  gUnIiNFinAsuBEIBNINGE (In-Vehicle Sensor)

gunsainsmsIeiaUssaniindaudn iDugunsaiussamisinsnadldfuianuumsounangedsnum
$99111N15M529TAHNINNN595195 0 997 MisunIuLAREALIAT LDudumisdisafiuiuen §afins
nI9iRBnUszianwite Ae ldqunsainsreinfiansluguwninusdmiunisnsiain 138091 nsmsaaia
ANM93N95UUY Probes Tnefidnvaizfiumnsinseently 6

° a & -9 o o o | | ) I~ Y o
«  insfnasgUnIninldnsaednaiunie (1w GPS Unit 1Jusin) nielueinenunaie) A
FoAunalunszusasastaenaly gunsnlazanansonsininsunefine (Position) wazAIasa
2UZIIANA9 ] 161
«  HnsRensgUnsalfeansiiosedagyasuniiuazanmisazecenes o atla g lEEudnury
«  gudmuAnriinisUszananasunkinasamsINsniounizaseineuiiseglunszudasias
N3l aagUiduAm51209n32ua931954AZANE1ETIWNI5LAUNIG (Travel Delay) UBLAWN
' & o da o ° I a SV
5197 Fefleameunfgunsalnsindausiuniefinmnl e

FoRndAnzeszuLil Ao anisansaninsnmnsesasliduiud sansafiufeyasninnisesasum
unades/mednsie g dedayasninnisasasiianadidgyegtaainlunisuusdiduniomauties
nMsaTasinin,nsdffgiimeinduuniasaun aglsfii nismsninanwasesuuuiazdasiens
ﬁﬁﬂr;“iy'qﬁmqﬂnmﬁmmﬂauﬁWLLﬁwLaagiﬁ‘i’mmﬁmﬂwa%agisluﬁuﬁﬁ'ma] ﬁazﬁ?uﬁ’aa_jaﬁmaﬁmvlﬁ%ﬁQmmw
LiiRsananiolainsauaguiiniiiniiais Tuewiraminiinisldgunsninsiaseudiunssadiouninans
#nAuuds szuuitezfussuuifianamanzsauazannisazsinsndszgnaldluiuiingonnaniwassely

2.2.3.2 mi‘dimﬁuqﬂn‘scﬁmwi’namwmsaswa‘
LNUTINLZ 1N 15U T ABIZUUNITATITAFNINAITISIDT  boThA

«  AwENIalwN1IRTITRAEE AR wN1399195 [ DunsRinnsangUnaniusazU AN
fEnaaINNIRTR TR aR w1 asaslslathe

- AnNgnABuNuinrasiayaiingniald 1Tun1sinnsmingunsaiudazuszinnlideya
wuulauazinnugnassuangtninioeiiasls

«  awendelunisiinns WwnisRansnndigunsaivsnnning SRneInd1euazazaIn
Tunsfinsemsalsl

. Aldaelunisfiasouazingednwissun WwnisRansandigunsaiussianiing felddne
Tunsfmasuaztingesnvissuueslstig
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{ o o o 1 a - a a o o v &
W nmeiaonainndtased ansafinnsmnanisuszslugunsninsiainaninnisesnasle Ask
1) ANNEN5aTBNNTATIaTR dnsaUssinlanIuandlwas1en 2.2-2

A1519% 2.2-2
ANFEINITAIUNITATIDI] myasgunaai

Intrusive Sensors Pneumatic Road Tube v v v X
Inductive Loop v v v v
Magnetic Sensor v v'? v'? v
Piezoelectic v v'? 4 X
Weight-In-Motion v v’ v'? X
Non-Intrusive Sensors Active Infrared v v v X
Passive Infrared v v v v
Microwave Radar v v v v
Ultrasonic v X X X
Passive Acoustic v v v v
VDO Image Processing v v v v
In-Vehicle Sensors Probe Car X v X X

&_ o da & o
naeing © 1. AsuSadalelunscdfnnad Dual Loop
2. gwnsndalaidednsininndt 1 ga

2)  AnNgnABLiug20idayaINN1sAI9TR aansalssdinlananaAaIaAfauaaenI1sRIIein
AAgUszARlY souanilumnsnen 2.2-3

f15199 2.2-3
AMNAaIALARaulNN1SAII9IR

Intrusive Sensors Pneumatic Road Tube 30% *
Inductive Loop 3% 5-10%
Magnetic Sensor 12% 4.8%
Piezoelectic * *
Weight-In-Motion * *

Non-Intrusive Sensors | Active Infrared 2.4% 5.8%
Passive Infrared 10% 10.8%
Microwave Radar 10% 7.9%
Ultrasonic 2% n5293a s
Passive Acoustic 16% 6.3%
VDO Image Processing 5% 8%

In-Vehicle Sensors Probe Car n5299m L le *

N1 © Detector Technology Evaluation ( 2003), [EIE/ Dr. Peter T. Martin, University of Utah Traffic Lab.
* Lsifidoyanisnasau
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3)  AnwszmnlunsAnsiazingeinel snnsaUssfinlasusnsluansien 2.2-4

f1519% 2.2-4

m'mazmn‘lumiﬁﬂﬁ’mazﬁﬁﬁhm

Intrusive Sensors Pneumatic Road Tube 1 1 1
Inductive Loop 3 1 3
Magnetic Sensor 2 2 3
Piezoelectic 3 2 3
Weight-In-Motion 3 2 3
Non-Intrusive Sensors Active Infrared 1 1 1
Passive Infrared 1 1 1
Microwave Radar 1 1 1
Ultrasonic 1 1 1
Passive Acoustic 1 1 2
VDO Image Processing 1 2 2
In-Vehicle Sensors Probe Car 1 1 1

NIENE 1. dsAINFanIsAAmY UsuL/ U130
2. dzmIntmnaty
3. gIna1uInsan1IANABNT

4)  Aldaelunisiaaouazingesnen sransaUssfinlanoudniluaisied 2.2-5

f15199 2.2-5
1 L) = z o s
Alddrelunsiinasuazdizesnu

Intrusive Sensors Pneumatic Road Tube #in UJnnang UJnnang
Inductive Loop fin g9 Urwnang
Magnetic Sensor A g9 Urwnang
Piezoelectic Urwnang g9 Uwnang
Weight-In-Motion Jmwnang a9 Jmwnang

Non-Intrusive Sensors Active Infrared U1unang U1unang U1unang
Passive Infrared dwnang dwnang dwnang
Microwave Radar dwnang dwnang Udwnang
Ultrasonic #in dwnang Udwnang
Passive Acoustic dwnang dwnang Udwnang
VDO Image Processing g9 UJ1nnang UJ1nnang

In-Vehicle Sensors Probe Car UJwnang #in #in
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5)  AnwssansRdnlElugnanizuindes aasauszsilulanuandunisiei 2.2-6

f1519% 2.2-6

WAYBIHILIANONADAMINAINITANITATIVIA

aunsal faauu an LIV T
Intrusive Sensors Pneumatic Road Tube fua HNA Taifiua HNNA
Inductive Loop fua fua Tsifiuna fua
Magnetic Sensor fua fua fua fua
Piezoelectic fua fua fua fua
Weight-In-Motion fua fua fua fua
Non-Intrusive Sensors Active Infrared Taifiug HNA ANA ANA
Passive Infrared Taifiua fua fua fua
Microwave Radar Taifiuag fua fua NNA
Ultrasonic Taifiua fua fua fua
Passive Acoustic Taifiuag fAua fAua fAua
VDO Image Processing Taifiua Taifiua Taifiua fua
In-Vehicle Sensors Probe Car Taisiug Taisiug Taisiug Taisiug

2.2.3.3 a*gﬂc.lamiﬂiztﬁuqﬂnssﬁmmi’mamwmsﬁws

mnNamiﬂi:tﬂmﬂ%a‘uLﬁErumﬂIuIaﬁqUn'ﬁcﬁmi’mi’mﬁmwai'ﬁﬁma°] WHaLNEUNUAINNEINISONIZUIN

UszgnsildasalungomnaninwaslaeianiziulasinIss e uanInnIsasIasuuy Real Time (a3 813130

dyUdudnsuazdoifdezasgunsaifionadnninildlulasenisle Asi

A15190 2.2-7

ssUdandaideszninegunsaiziingne 9

yiinvasgunsn il daiie
1. Pneumatic Road Tube 1. fanesInisa 1. Tunsdifivsanansasgeazinlimmuusiug
2. ldwdsswsios aflaldnisiuswamman
3. 3IA1gN 2. gunsalmupnvieaniinnusenlnise
4. desanisdantinge goungf
3. rasfigunsnillasiuaiviaan
2. WAAIANTHEIN 1. Bangulunissanuuudmiumsdszens 1. sUmwnzuEITasLilafinsfinnouas
Tl uguuuuing donuan
2. lade 2. ¥lalaruanwiifomisnaane
\Dwnaluladfidsagnniuuui 3. sasldnaranuanalunisnsindn
4. swnanlidayatugiwldasudin 4. dosinastvainnasafifinsdestiige
5. ane1gnsidinuzasianig
6. Hasfnmaguasdaasiiane
3. Magnetic Sensor 1. T#éle Loop Telwanzandwiunisld 1. soadafimaiiofinsanmng
fAruaanlnieendt Loop 2. AUANI5A5199
3. FUNIBNTUAITIIIHEENIINSAARS Loop gunseiuneuiinisimunswiaiuiluns
A3 TAAWIALEN
4. liswnsansredusaiingals
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m15197 2.2-7 (fa)
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YaLde

4. Infrared

. Active Sensor I¥ANALABEIHINIBANS

s =3
IAAINLILASHENUIZLAN

18150 bWUY Multi-Zone Wian51a3R

. Active Sensor azfUszAnSnwanasiaiin

dN1IEHNBN

. Passive Sensor aziUszANSnwanasiaiin

2.
CRRPTCE! dnnzeupnuazuaen
3. mssumgunIseInlEnatedosases
5. Microwave Radar 1. Wlalunnanazainie wananldlunsdedayasaefinaa
2. anuilalnense wNNzaNESUNIS LY
3. AssumgnnIsieInlEnatedeseses Doppler Sensor "Laiﬂ'lmmmmi'mnﬁwqﬂ"lﬁ
Doppler Sensor Tdwmnnzaniunnsldiu
USnmasasfinisusn
6. Ultrasonic 1. AsauRganIsinewlananedasnsas ANNLHUER AN TENUIINA S AEnuiag
2. $neurn1sAnmg 2009 UNYH
AINUNWE2897153R Occupancy A1 Liiald
Tuiufinewnmuzldanudige
7. Passive Acoustic 1. mssumgunIsieuleranedecasas ANHLHBEIRNANsZNUIINANLER
2. lsfuansznuanemuninusiiinnms . gunsalunegulimanzandunisldiv
s IMneARawiidm3a stop-and-go
8. Video Image Processing | 1. ﬂsa'uﬂqum‘sﬁwmvlﬁwmaﬂ'aws’m . SIATADUE9GY
2. $esemaindiuiiiimane ANnLEuEIanacdaIfindnIzaIne
3. lwfayalsimaieguuuuy Tadagwe
4. swnsnuansdoyalugunuuiwiile ﬁaaﬁmrﬁmuqﬂﬁmmmm%m
5. ansndonsadiunsagaiunls ﬁaaslﬁ”qﬂnsrﬂﬁmmmmﬁaiﬁmaumqu

& d
NHN

1NNsUTELABAINING1IE96% LaiBuAudBIaBaLH®NSARAIgUNINATIITIAFNINATTITIATNITEUY

awleiun gunsniszuunaoedainalnsigads §1uw 116 ga uazgunsnianaimnieIdiuuy 2 g 91%Iv

243 gauad NUSNwIAEWI windnatidynlwsesanudeniezasgunsningaingnInn1ssasaweis

a & | 'y a o a o o a o o s )
Lnmm’mminaaswuaz/maﬂsuﬂ?qN'muueluamﬂmum 213RaswIIUsUURBUgUNIURTIIAUTELAY

. t3 o ° ) - . = 1
Intrusive Sensors (gunssianaimnitediilulasinis) 1ugunssiuszinn Non-Intrusive Sensors  Zalal

v s [} o éJ v ! Cd o
posarrenslsasuniiaun gunssidszani Teun gunsel Infrared Sensors guUnsel Microwave Radar

gunsal Ultra Sonic gunsel Passive acoustic wazgunsniainalwsigade (fiaualdlulasonisdiuan

116 ga [Wudd) ledfeiisantizennidludssinalng gunsel Microwave Radar d9NSAIINIANIZEN

mnsiaegunsal Infrared Sensor gunsal Ultrasonic uazgunsod Passive Acoustic maaay taefigunsal
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(1) F2UUATIIAFNINNN593199 (Traffic Sensor)

(2) ixuuﬁam‘a‘ﬁaga (Communication System)

(3) JzUUUseNIana (Processing System)

(4)  FTUUNBLNITDYANNINNI93195 (Traffic Information System)

d | @ v o P’ o ] s a o o |
AUSnu1Felavinn1snasmnesrUsznauwsazadrUsznaulwn19391n15 WNaFTNITAN B LuE A
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Fosnsmouszangwnall Feagulesion

3.1  33UUAIIVIATAINNITAII95 (Traffic Sensor)

szuunsIainanInnisasasiwnieluasAusznaundniifinndidgainluszuunissnsawann
N1593195UUY Real Time Lita9anazifwpiasiiafldlunisasiainsnimnisasasunissauwluilagin
nmsientdgunsalnsiainassissiarsmilunatesiu nanfe sulssaim Anamanzan Ansdulls
Tunsfiane Wudn delafnisfnun 3 lulasen1swmmssUUs189TUENINAI9251954UY Real Time U&7
wonansuudIn1siienldgunsainseingniwnisesasdasdenndasiuszuuioms N lnediieda
Usnnaudaya mnasilunisdedayasdreiwniallnnan
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dnwnsasasgianaasdanalnsigade 1w 14 98 Fenanells aansaladeyansninduuianaasas
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3.2  szuUdas13daya (Communication System)

nsfinsadasnssEningasAUTznaus1g] 1945 UUTIBNUINTNANTITIVTUUY Real Time SuUifANE1ATY
pgneBe ieennisnisfnsedeansiivnanldasdesannnsasu-dedayalasiwiunin fanugniasuas
fiamnaSaige agslsfionu luswasednn nasu-dedayafinnaigeasdaedAldinediadwduomaus
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3.3  szuudssalana (Processing System)

e

ayafiiususnlsangunsalasininanInnsasnasasgnasussuuioasiinasanan G9RudAuAN

19113 du2. LNBYININ19ILATIzALAzUTENIANAN B RN INSINELNITBYAaangUIzT1TW WIBNNIYINNIT
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3.4  STUULHEUNITONATNINNT393135 (Traffic Information System)
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luslamaa HTTP
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ﬁ’]‘ﬁ'%l‘uﬂ’]’iﬁﬂﬁﬁi%‘[ﬂiﬂﬂq‘iﬁlﬁu%qixuu‘iqﬁl\‘ﬂ%ﬂﬂﬁwﬂ?’ﬁﬁliqﬁliLL‘U‘U Real Time 52829 2 % NUSAWILEWD

fazvinsfnaogngunsniszuunaadanalnaiaade Autoscope Feusznausae

L3

1)  umaUnsaindad IP Camera Ussnaumae

wa o

1.1 naeg Day/Night IP Cameras &8 BOSCH 3% NWC-0495 DinionXF SRanUFisath

G3 Y R 1 = wa &
1.2 Qﬂﬂimizuflﬂﬂﬁqﬂﬁa%ﬂﬁa BOSCH PLL HAC-IPCCC NﬂmﬂNUﬂﬂﬂ%

1.3 A3audImIundas BOSCH g1 UHO Series SRuanUFsadh

s AHIT0FUNINAIWBNANITBLAZNANAWIAR IAENA LNLAZLABARUY
IR Corrected

»  UTTHIANANTWIWIA 15 bit

. nssumAdenlnisesn 25,30 A/ Awi

a

« ldswnugunsningas BOSCH
. szungAnNsaulneagiifien
xRN nunn WRRRINIEwENEIA1S

&

«  Unsriuiiuasuazaassssu IP66, NEMA 4X

-““Y\-e_ -] o a d
= .,_;."‘ »  BFEuYINIINagHLeN

s UBINWAITNSORLAZLEILAR

o as

2)  ymaunsaiBanalwsiuaBodiie Autoscope J1 Rack Vision System One lmaisimauaniifisad

«  UIBHIAHANINAINNABINITEUY PAL, CCIR, NTSC Uaz RS170
«  HdwidansianigdaaynInwas Ethemnet
»  ALEfiEsNINNIINN91E0

dnsuneazidenpmanyuzianizzasgagunsniszuundesdsinalnaigads uansliluaimuuan 2

gunsalnsaasduninaasinmsiiaasUsznaunwialilassuunaasdanalnsigsde Autoscope  lagszuy
@ dao o | o & o a o a o

Autoscope mdunfignldunsnarenilanniluuszinaanigamsniuazdszineing lunivglsvuaziaide

laefidwafin1sfinAeszuuzas Autoscope H1NN11 40,000 tAS8Y AuaNURNIlUzaszuuiRlodaing

a o &
TwsLaa@9289 Autoscope HBI%h

wwanlus/lasnn
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

°

'
o

Uugunsaldufinaindninnisnsias daivdeys wazUszaiana (Video Detection
Systems) lnesadty I WA Image Processor NfimRsag L Outdoor Cabinet RARS
o gaTsiaInIsivdays

d1u130fiMuALAz1a89gUNI0inT397R (Detector) #ikAs197 TAWA Count Detector,
Presence Detector, Speed Detector, Station Detector, Speed Alarm Detector L8

Incident Detector "[,E-T

An1sasuUSnnmaTasiuwnlszianzasewninuele 5 Uszian el sneus
dIUYARAS S0UTINNIWIALEN saUTIYNEwIAlre) LTWs

d1n1saniALaaelud19981M 71 wAZa9 Parameters 6197 bAlA Volume, Occupancy,

Vehicle Classification, Flow Rate, Headway, Speed, Space Occupancy kag Density VLGT

§i software ¥1R3g 1N 1F1wN15119WA Detector #1979 LwAwlne wazawnsaldanmls
Ut Microsoft Windows

§i software Developer’s Kit (SDK) Wag Source Code TA1Tun1un C nia C++ tialdAgldomn
ansnrndeyandmnula lUussaianasaniuszuun139mn19951935 (Advanced Traffic
Management) au o

A18190A1MWA IP Address (Network Addressable) 209na89L6 WSBNIBISUNITHIIW
Wuszuuipsednelavind

d1u13amuAxNnsila-Uaniindas uazdasTuLILUY Real Time (Direct Real-Time
Iris and Shutter Speed Control) Zefualinisiinniminllagredaian wldniwane
IHNAHNI JUAN

TIUdIUN135UNINIBINEDY HBINITUEINEY 0.24 Lux AIMNSUNTWE 598 Tihaa1nanafin
ARLFIFININDFNAIT FZUUNGIAINISONINLE ¥Iaa18INISAINNANTANIN
I3 o I ° Py
Ag1u15aLUaEW Mode N LTWATINA1I-AN LA

dnsuszuuisledainalnsiaads (Video Image Processing System wsalienga ) 91 szuu VIP) Wnlusunsa
o & A a r ° a r
ANaZwNa 1IN RA I NLATU T HIARAFNINANSITIAT IABSZUU VIP 38YNNN5IATIZALNS AN

da ' a1 d o o o d o & ' Y I | o
’JGIIE]LLGIEISLW?NV]&]E]L%ENH% WNBRASINEDUNISIUA LU AINLARAUIZHINNTN AIDENLAW LNAEIREY

wauiiwdnnlusannazaliiinnisiaenulasssauanadazodiv Pixel  Tudagiussuu vip

aasauenaanlailn 3 ‘lJiSLﬂYM's?IIﬂ’] 2

g U U o o o 1 1 6‘./1
Tripline Tszuudh Jla9zA0eBi1n19119WARILAWS Detection Zone 8IUKIDATNADH TN
S2UUTININISATIdaUNTISUAeBLUAIAINNLANEDDY Pixel B4 WAL Detection Zone LBl
HIRLTBHIBNITA AR N TN T D09 Pixel LUAsunLUa0lY

wwanlus/lasnn
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& o o d4 d d 1 o
= Closed-Loop Tracking 5:UURINIsARAINTEEEIRUTLARDUTRIMIE N UUIBN WA
ATIAF8UNTSWAEUANNENTZINGHN Pixel 53NI10NITNAINNSBL DI

= Data Association Tracking izuuﬁfﬂxﬁﬂmi Identify LLazﬁmmmaﬂmmmuﬁmﬁauﬁmwﬁwm
SLW\]E]ﬂWW GL%H’]‘S Identify ‘c’J’JﬂEI’]%‘lf% ix‘um:‘ﬁwmsmmaa‘uQmﬁnumxmamamwﬁ@%ﬁm
2098IRYW LT Eﬂ’«J‘US[}l‘S’J’«JﬂﬂUﬁﬁLLﬁﬂﬂﬁNﬁﬂfﬁrﬂB\‘iﬂixﬁmﬁﬁhiﬂ LLﬂZﬂit%ﬂNﬂﬂ%ﬁﬂﬁﬂV]N
AW NEULAZAIHAINIDIEIT0 KIDNINI1TAIINEOUFUNTIZOIBIALTRUBLWINATN new
IﬂﬁLLﬂiN'ﬁgnﬁ’wm%um%iﬁmﬂﬁﬂﬁumnm"mﬁ’u

7ig# nszuImMINIiNeIwasszuL VIP aransaaquliEuandlugUft 4.2-1 siude anawialefiduiinly
52UU311N13 Digitize WA WIGTa (Image Digitization and Storage) lusUnuufianansavinnsiaszsils
INTRIEUVIERINITATINRBUNINATN (Detection) 1itaLFAginfeaneuiioglusiunie Detection Zone
wialal drmsranueIne 1wedd ssuvasinnsuenaneanindiugos ) (Image Segmentation) ialw
snsnnsedusneuluiwaewseluldaznindedu annnuszuvaziinisiinszsiasAlssnauzasnn
B9 °) (Feature Extraction) #a$¥11N1153144NUSLLNANEIRNENBLASAIABALINIBUBAIN (Classification and
Identification) ta3LATIEHIBYANATNN15931936797 sialU szuU VIP fifiannaiansalunisfinninses
nsiAReuiizaseineuazldinaiia Kaman Filter lun3ns19d0UNTSIAROWTIZB98IRE (Tracking) Was
A319TAAINLTIBI8IRLY

sUf 4.2-1
u
ASLUIUNTITNIIINYBITSUU VIP

Traffic under Image Digitization and Image
Camera > Detection
Observation Storage Segmentation

A 4
A

A 4
A\ 4

Classification and

\4

\ 4

Feature Extraction Tracking

Identification

§msuayasAIMNITaTINTiszuL VIP sansansiadale laun doyauSanaasnas (Volume) A5
20987M81% (Speed) AMNABIUUBNNTIII95 (Density) 522LIA1MAITLAUNS (Travel Time) AINNET?
uL0ImBE (Queue Length) 3282W193:nI1089mE1% (Headway) tOWSW  1onaInNT s2UU VIP §osansn
JuwnUssinneneulasnsae

91nWaN15ANE13498lae University of Minnesota 1AR1N19A59988USEUU VIP 6197 Nfaneagluiioinain

o ) o do v od o vo &
LWE]I;‘Ii'J"ilﬁE]UFI'J’INQﬂﬁaﬂﬂ@ﬁﬂaﬂﬂﬂﬁﬂiﬂﬂﬂu% Freeway LasNNI9LEnN ﬂ?N"liﬂ'ﬂ?‘ﬂvLﬂﬂﬂ%
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«  1U3810495195 (Volume)

Ut Freeway : ANAATALARDY = 1.6%-15.0% (Inedinlngjadludislszanm 2.0-5.0%)
o o o o o [V &
fimauen : ANARIALAREW = 13-19% AMSULBINIIATI WAL 13-18% §1MSUdaanIadel

« ANL5I20989A87% (Speed)

Ut Freeway : AINAATALAREW = 0.8%-12% (lnediulngadludisseann 2.0-7.0%)

9]
Qs g Y a

4.3  A19ALNINGINAANIaUNSAISZUUNA DI B NN NI LT AT

L]

4.3.1 i ldlunsénng

nanufuilaemlulunisinnenassdanalusiaads iialinassainsainiinawlAdaanuasnanzaunu

'
o o d % o

nszUINITBNINalNSIZaT HFdAyNazAasiatsan Taun
. GUNUINIARAINADY (Camera Position)
. ADULARZDINIWATIINTSUWAN (Field of View)

' @
o [y

1)  AuRUINAANINADY

@

Aunusnfnmenaasdsazdieliuszdndninn1snsnaindayadnInnisasnasgegn azsasfianumesion

«  azdasfinnwauas lalenien

«  @ansaNesiudasITasfiazdisalinndesasnas

. awiifnazdosrsaungaiuiinazazezniefiazyitn13d137a (Detection Zone)
«  ofluduniefigoieanafifinenuninuzus asAwLenaniuanam

a o a & o o 1 da 1w a & do
Iﬁlﬁlﬂﬂ[ﬂ‘ﬂz‘ﬂﬂﬂ’]iﬁlﬂb‘l\‘iﬂﬂ@\‘iU%Iﬂ‘Nﬁi']\‘iLﬁ’]ﬁl']\‘i’] WNQ%ILLH’ﬂ%UiL'JEUW%%ﬁ']i’Jﬁ] Iﬂ&laﬂ%ﬁ)ﬂﬂ%ﬂxW’]%aﬂﬂ
a v a o & & o ° | da & o Y o &
RBLEIWATHN Lﬁ']VLW‘W']‘ﬁii’JLﬂ”IﬁEU_,illu']EuvLWfﬂ‘ﬂﬂi NI NLADARATLAWINARNRINABIASABIATWINIISS Offset
a & @ & & o d a d v & @ o
mwgﬂ%mimmm HAZANNNWAY AN 3 BIAUSLNAURATHANLNAINUAIN WAL

l. 98 Offset

5382 Offset IWAIARAINADINANER AB AILNUININA1IPDITDIIIIDININNANILYIIN15EI159 BE9bsARTN

9

U 1 J o =] o a g:' d'd!' E 1 o a 3 a v

mﬂmwmsnﬁuLaammaﬁmwzmanmmsmmwauvlm L% B13ISNINTAAIUBLAIFITNNTILNA
& & o @ Y a & o o o ' o = o

bbB1 ﬁ%ﬂzﬁlaﬂﬂi‘Uizﬂ‘UFI'J'INQGLWN?]%G]'JE] LWE]?iEILﬂEIﬂUiZEJZ‘ﬂ']\‘]ﬁ]’IﬂQEIﬂﬂﬂa‘N ﬁﬂLﬂ%Qﬂﬂﬁ?N’liﬂNﬂﬂLﬁ%

Tei6i

=
22

B
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4. AN ga‘lumiﬁmﬁa

TunsfmualianAagezass IR ARINdaat azfaeA i anmuTiANagetiAy 2 narmei Ao
AnngetaAuitatlaaiun1stenn uazANgeivALUIINNSARRINdaIeINLwIRTIRiR Selun1seanuuy
azfasinnsiasmnaiAanageliAunessnarimugiull ieldAianagediAveiosasfiuga
febhanuieufisuuasdnauldAanagediAuiiannnitlunisidensuniinsondacsely

»  ANNGIUIAULNEUBINWN15UIN N

TunsinvinsfnninassumansanIuinuG dsunniifaninassfinnugelaifieswa fazvila
salagansUszd Mg S0UITNN WIaEIREIuIwIA L1 UosanIwn1sesasundasasiasineanty
FeazdalnszuudninalnsigadelaainnsariinisussaianadnNInn1s9s1asundaeas1asaatuls
ag19RUsEANS A W eewe 91NUSTAUNISAINEIWAT WUI1 NABIBNLNTINSLAdTIAITITAAAIT

| % & & & o o 9 w1 s o @ |
ANNgeageias 9.5 wnsauly ol ivelesiuldlviduazens suusd uazazoaslu u1dusieg
UWLAWHIDINADI b6

«  AINGIUIAURINANSAAAINABIN9INLEWNE A IWNITARBINNIgHEN

Tunsdfisniuazdosinnisinsondaslvrsainuuinsininaeusroann (lunte Downstream)
azFoaianrinmafnseumaniifinugafinduge Mo iwazn1sRaRefivinenuwIRTaiaNn
avinldyandasazfinnuaindeioeas Gorinldeaneuewialng Teniwn1sas1asiauun
funatludasarasiienuls ol AnagadiAuaInnsiasindarsanuwInsninesineg i
2 Hasumein Taun 528N 193enINi Ui RRAINADILAZLWIATITA WA Speed Limit

A. AMNNUAS

9INWANITANWIITBNEIWNT WU MstinANgIZasRunsNAnnInaasdievin i ladayasninnns

a9 o a a o I o & I a & % ° d &
a51asfilaannszuuBanalnsizadelinnauindininisn  adelsianin nsfinninaaslusiunieigedn
A tuaaldlAseas 19N TwAILAZLBILTININA WAL AW LNETDINBNNTEINI209NADILAZATNT LAISU

2)  YBULYARBIATWNNINTSUUTNN (Field of View)

HAnAeaIn1s0innIsUsuisuzaunasnImiiinsiuiinlalaenisdnaeyanaswaznisusulnis
YDIUAUN FBULIAIBININTIINHIEANTIER AIAIDEIuARIlugUN 4.3-1 AITRsRANWNZALH

x  LWINTSAIVIRATADINANWUZAWIBAVADUAIWEIIZBITDNIN UaZaLINANUAUHIHET
. mwza:f;faammsnumLﬁmi'awiﬁﬁﬁ%ﬁ'ﬁ’mvlﬁnﬂﬁmam'«ﬁ

. I‘wﬁ’mauﬁa:ﬁmﬂ%’ﬂﬁ’mwﬂiawlqumwﬂi’waﬁaaﬁ]i’msﬁmes'mi’ﬂvlﬁwaﬁ

«  gunassAsazlsuinlineaivuiows Iagludinduaauin
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3U# 4.3-1

faag19auianzasnnitunzasnlunisiuin

1 s 1 é} o kX 1 § a 3.11 v o 1 $ k4 1 3
'e]EJ'Nv[,iﬁE]']N F]‘EIJEIﬂ‘I:I'fIJSWIﬂﬁ%ﬁ]x“fl"llﬂﬁﬁlﬂLﬁﬂﬂqNﬂiﬂﬂE]Glﬂﬂﬁﬂ\‘lﬁl§l'1LL“ﬁ%ﬂﬁﬂﬂﬂ'N‘Zlﬂ\?ﬂ%%vLﬂWI'l%%

ado 1 da & o ' a & o dd v o o a & a o
lunsdifidunenfinnsndasldsansafinnsndasiionatsawuls Fasusulufinasegumaiusionlng
AusanIasin n1susuzauizazasnIwiUwiinisasAiidionisininyunaasdiasaunguaaniieees
48995193MUSIMUWINITETIIT UnEnD

FomsRinrsunBnagonite Afe saulangesnIniiazdy szdaomanidesingdosusednludaonancin idu
wsalwarmanlniln duanalneses (Iides-Taune) Thevedmdocadne waztelawandiflnsng
Jugu ilesanuaslinanitazinliussins nmlunisinusesszuudasalnsigadoanas dundotudia
Twinansiaglndiusunia Detection Zone #1019 azvinl¥nsasiaviuUSinmasasianisduanls
wwanenstasinuasiuazusaziauananaindaansailalaenisusunssdoiuuamsauugandas
s ialalindaafinnmdusouiiigiwlng Mol dldaansalsuyandaaiotlasiwuasazrion
Mnewoiadnieniniissingdesussdaainarsiuldimsaziinisidendunieinansina

NNSANMWAZEULIATEINTNTNIIN15UWTN (Detection Zone) dn1savinlalaenisiinwaAdassn (Initial
Configuration) 2a9nassdsinalnsizadsliasaungauiianeonas lneazld38a579 Grid Line asumaIn

HofAnman HI%

o U U o J’ lﬂl U U 1
(1) AMARALE WD IATNE1220INWNIN1981593 (Down Line) BIUMLAWIBUNTIITIAIUALLA UL
240995195

(2)  UwiinAnuniisaasdesmisasnasilaainnisinase

o v v a & & d o o & v ¥ v a

(3) NIARALA WD 19BITHFARTNAINADINUNNIIH1999 (Cross Line)  ZIILEIRINAULA UGBS
& d o Y ' v o o
ATHEIZBINBNNITE1593 (Down Line)  WALAWIBAUIBURIIENNBIATHLWINITATIAIN
Tnens Cross Line % gninwualunanessez Ldnw 20 40 WAz 60 LHAT IINFOUATS

F1989uwIN15752937 LT wEH
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4.3.2 31]qumsﬁﬂﬁanﬁaaﬁmLuafwsswaﬁa

£
=]

1wlA59NIIWRINITZTUUSIHIIBENTNNITITIASUUY Real Time 52827 2 T 31NN1581593N AL NI9A
a a & v o a a | v o a & v a a va

Amanzanlunisinninassdanalnsigade AuSnwilavinnsinnenassBanalnsiaadeliiniageain
WHEIN199195UTHIN 14 LNAT LA8NANTNINITHAANEINADIB NN INILTFTIU AT NI AR AUTINA

o = s dw
Imamwamaam PN

nsARRLEINAasB Nl wsgadeunazNIwasEAREINOwS NaadazlASUNSRARIUWAIENT LRE5 9Bl
wazdmngeUseanm 8.5 Lms lnevin1siafiniuaaunenaasdzninasefiinnugilaenaluussanm
5.5 wWn3 laefiuuunishnnosoudnsluguii 4.3-2 wasgustegunisinaousnslugui 4.3-3

5UN 4.3-2
wuurdasduianfldfinnonaasdainalwsLgadounasnIuans

350
A
1216.3%5.8t !
— IMAGE PROCESSING CAMERA
1 | vl
1 8 00, A N s
N ] .-
- BELT ® 4
A 500 x o .’ i
Plate 16t le e e i
o # RPN o
Audsw Uy
e a2 MUNEWTNANE, - [
DETAIL C
| DETAILC
[ Plate 16t
= —4- Holes 218 for
i 350 <. Chemical Bolt M16
" Te 1 100
200
2 & H
o { 1100
T Plate 161 ||
100 150 100
SECTION C-C SECTION D-D
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3UN 4.3-3

AINAI8E19NISARAINABIB NN lWILT AT

[
3

4.3.3 M3EARIUNINIYAAIUAN (Controller Box)
szuundasdainalnsizads wananazUsznaumlggAnaasuad aiigunsaigamrIuAn (Controller Box)
ﬁﬁmﬁﬂmsﬁﬂﬁv’w%umqmﬁmﬁané’mﬁw qﬂnsdnuuauﬁﬁwﬁwﬁLiﬁ]ugluéﬂmaszuuﬁ'ams (Control)
wazn1sidenUszaw (Interface) 2a9gUnIaluAazgAlwAIASBIN wazvininfiuszaunssiaideniu
szuvdeasuazszuulninildom Auinweziansgunsnigamuaalivsnaldaznuassnniianmw
Tnednfniulassasioneniuasss  ssuundeedainalwsiaade 1 gm azUsznausae gunsciganIuRs

s | [

(Control Box) uazgAIuANIWH1889az 1 & Ared9nIuaRIluzUR 4.3-4

sUN 4.3-4
u

$28819n15AARY Controller Box UStaalddzwIuaae AU INaUY
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nusnunlaiianssuudoas MPLS aw1m 64 Kbps 3 ngafiamsgunsninaadainalnsizads Ude
\A38118 Broadband Network 289g1#u5n15 wazAalionszuUdada1s MPLS 2116 512 Kops 91nLASa21e
Broadband Network 289§ 1#U3N1SMEIAREAIVANTZUUIILITHENTNITIVIWUY Real Time

d1nsunissaidanszuulniniasiinnldluszuunansdainalnsigadeniu n1enusnunlamiiinnisee
fimasiniizauin 5(15) A 3nnn1slafIwATHas d1wan 14 fimes
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[F)5\7ﬂ75WWEN%”I§3UU§7H\7”I%ﬂﬂ7Wﬂ75@57@5“7_/7_1 Real Time szg=1l 2 unil 5 NTNABIZONALITIZUUY

UNN 5
N1SNEAIRITENALLITIZUUIIYINURTNTINNTITIIIDS

LUU Real Time 53939 2

5.1  nswawganswIsiaialudiuzasnissu/Ussaiananazszuugudaya
5.1.1 A15ILASITAILUY

szuudazanana (Processing System) vimnindilunsduiindayafildsuainszuunsaingninnisasas
(Sensor Unit) wazdmiiuluszuug wdaya (Database System) mnﬁm:ﬁwﬁagamﬁwmiﬂismama
uaziiasnziifieldlunnsineunsdoyasn1wnn395195uuL Real Time el Tngtlagiuszuunissngen
AATINN1939799UVY Real Time fiaanuuunasiawawlulasonisluazesd 1 azldiadufiunsnaon
NSNS 15HAINNTTATINTAGAINNIGIIIRT Nadedanaruszuuiasnstoys n1sliATziuas
Ussanaunannasnaneunsdayadniwnisasnasiiuniaduledlaifin 1 wifi - ssuudszsinanadoyals
gneanuuulvvinnisiSenuazUsznianadoyann g wif ialwanansndwmandayafivinisineunsng
Guledlsdwdidews  Tnelasenislaimualidayaanimnisasasiseswiwnmaiulasdan i
Aafsrasdyafidnsalaludiszezia 5 wInagn

NTUIZHIANA THLAAZASS (NN 1 W) azfidnwmzaolt Ao nMendiainfininisiinssdniAiaiezes
FoyaanINN1595193289 5 wifiagaLdna3a szuvdszananaazdenanisitaszndalaluds server
arinnameunsdagaliuinihenunaiziifeadauazdiuisnsuwialy Tuansferiufazldsy
FOYANNINNIT99195289 1 WINANIINT  S2UVUITHIANANIZIIUTINTDYATAINNTTIII195289 5 w1l
d1gayalnaEuan udNSeMzimAeisdayasnwnsanasdmIumdesn uasdanansiiasizd
TUgs server LilatusunsBnAsanile msUszaanaiaznazitdaunszuIwnnanitlugng 1 wif

d1mM3UTEazenTEuUN1TUTEHIANE M EUWERIUANT a1, UTzNaumIe ¥BgAIUANNITHN (Control
v a & a o d o @ o &
Room) WATWBIATUANIZUULATDENE (Server Room) ZHWWINNTITHIIHARN T A9

(1) iBIATUANNTTH191% (Control Room) maluias 9zUsznausle LASaIABNRILADS

'
d o [

AR LEAINATDYATAINNTITIII9INRIBN15UTEHIANAINLAS DIABNRIADS
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6.1  msUsudginsidansiadayadnaI1aAIN CCTV 910 UN.02

iasanilagiunisifionsiodayadayInnmein Un.02 #EITTULTIBIBENTHANTITIATUUY Real Time
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1) gunsnlraniumasinarinaung

a ]

. HAweUseHIang Intel Pentium D FITJ’INL%'J 3.0 GHz

a ]

»  HAWIBAIINEN Ram 1 GB
= § HDD A773Y 80 GB
. 0ATNIUIR 177

«  33UUUURANIS WindowsXP
2) TV Capture Card 88 Snazio 3% SnaZio TV PVR PRO

= 5895UAYEUIMATIN Analog Composite T452UU PAL LAz NTSC
= &1815a9UnW (Capture) lansnwitanazniwaianlng

« & Software waz Driver 3993U52UUUURNTT Windows
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ANINAFAIUITUUINYITURAATINATIFIAFIATILLUU Real Time

7.1 LURINIINIINAFADIUISUU

HolAvIN1509NLUY WRKILAZAARITZUUSIBITWEATNAISITIIIUU Real Time 3282f 2 udaase
FUENWN9ADIRINISNARDUSZUUNTIITIBIWENINATTITIITUUY Real Time ANAWIAY LRoAsI9saut
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7.1.1  szUUNABIdNtNalwILBaTe

ndasBanalnsiaadodugunaninaindayan1s9s19s (Sensor) AiARRIUSIINGARTIVTR AassTANan
ldluszUUI189TUAAINNI5T3195UUY Real Time Taud AMANURZ8IN15A5137R Ot N1INARBU
A2IN1SNARBUAIAIING NABIRAZUHMEN (Accuracy) 289A Parameter NANTIRNHARBN1TATWIGATG ]
NUAIWIAINTTNDTIAT takA ATANNLSIZBse IBNIne (Speed) wazUSNIMA51aT (Traffic Volume)
finsndnlaidunan Tnefiuwinslunanaseu modt
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nsnaAdauAIANgNEaLEUiNrasA1A NS nus T unsarauaUSeuisuA1AE
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#5aTHa1nn51e Speed Gun AUAIAIINLEITBISORWLA B NEWlAIINNNSUSENIBNA Tnegunsal
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| CCTV | NWC-0495 DinionXF Day/Night IP Cameras

RS, e T s

BOSCH

Invented for life

NWC-0495 DinionXF Day/Night IP Cameras

The NWC-0495 Dinion IP is a high-performance 1/3-inch
CCD Day/Night network camera, designed to ensure the
highest possible image quality at all times. This ultra-
compact camera provides DVD-like quality MPEG-4
video at up to 25 and 30 images per second (for PAL and
NTSC respectively). Dinion IP is a true hybrid camera
with both Ethernet and BNC connections capable of
providing direct network connection while
simultaneously supporting existing analog equipment.
Network video signals are sent over IP networks and can
be received and displayed on a PC web browser, using
the DiBos or VIDOS video management systems, or via a
BOSCH Video over IP (BVIP) decoder for viewing on a
CVBS or VGA monitor. The BNC connection provides
direct input to a conventional analog matrix switcher or
DVR, which further enhances Dinion IP's flexible viewing
and recording options.

The camera combines 15-bit digital video processing
(which enhances sensitivity) and XF-Dynamic (which
extends the dynamic range) to provide a sharper, more
detailed image with outstanding accuracy in color
reproduction. Depending on the available light, the
NWC-0495 automatically switches from color to
monochrome, enhancing sensitivity for IR illumination to
provide high-quality images even in challenging low-light
conditions.

Dinion IP uses MPEG-4 compression, bandwidth
throttling, and multicasting capabilities to efficiently

» Advanced Day/Night camera with mechanically
switching IR filter

» 15-bit DSP technology with XF-dynamic extended
dynamic range

» DVD-quality up to 25/30 IPS at 4CIF

» Storage efficient tri-streaming : Dual MPEG-4 & JPE
simultaneously

» Power over Ethernet (IEEE 802.3af compliant)

» Hybrid IP camera with analog and Ethernet outputs

» Ultra-compact size

manage bandwidth and storage requirements while
delivering the best image quality and resolution. On-
screen Displays (OSD) simplify back focus

adjustment and network configuration, leading to
lower installation and support costs. Power over
Ethernet (PoE) makes installation easier and more cost-
effective because cameras can now be installed where
there is no AC power outlet.

Functions

Day/Night Mode

In Day/Night Mode, the NWC-0495 provides enhanced
night viewing by increasing the IR sensitivity. The IR filter
can switch automatically from color to monochrome by
either sensing the illumination level or via the alarm
input. The filter can be switched manually via the alarm
input, or remotely via a web browser. An internal,
through-the-lens IR detector enhances monochrome
mode stability by preventing the camera returning to the
color mode when IR illumination is dominant.

XF-Dynamic

The highly accurate 15-bit digital signal is automatically
processed to reveal every detail of the image in both the
high-light and low-light areas of the scene
simultaneously.

www.boschsecurity.com
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Video Motion Detection

The built-in video motion detector allows you to select
up to four fully programmable areas with individual
thresholds. The global scene change detector
minimizes false alarms caused by sudden changes in
lighting conditions, such as switching on or off the
security lighting.

MPEG-4 Video Encoding

The Dinion MPEG-4 encoder creates high-quality
streaming video at low bit rates, minimizing
bandwidth and storage requirements, which further
reduces costs. Each Dinion IP camera can deliver up to
25 and 30 images per second (PAL and NTSC) at true
4CIF video resolution.

Tri-streaming Video

Dinion IP cameras can generate two separate MPEG-4
video streams and one JPEG stream simultaneously.
This advanced tri-streaming capability, not typically
found in other IP CCTV systems, enables the user to tune
live viewing and recording requirements to meet specific
site and enterprise needs. For example, BOSCH Video
over |IP Systems (BVIP) can be configured to record
video at one quality setting (e.g. 3.75IPS at 2CIF),
while simultaneously providing live images at the best
possible image quality (e.g. 30IPS at 4CIF). Alternatively,
the system can be configured to deliver a high -
bandwidth MPEG-4 stream to a local LAN user, while
simultaneously streaming a low bandwidth MPEG-4
stream to a remote user over a WAN connection and at
the same time using the JPEG stream for remote
viewing, for instance, on a PDA.

Power Options

Three power options, PoE, 24 VAC and 12 VDC, are
available on the NWC-0495. Utilizing PoE makes
installation easier and more cost-effective since
cameras do not require a local AC power source.
Additionally, they can use an uninterruptible power
supply (UPS), which will allow for continuous
operation even when there’s a power failure e.g. in
emergencies.

OSD-based Network Set-up

Network parameters and basic camera set-up (e.g. lens
set-up and back focus) are quickly and easily performed
using the On-screen Displays (OSD) and BNC composite
video output. Unlike other IP cameras, no network
connection, PC configuration utilities or other tools are
required to set up Dinion IP.

Lens Wizard

The Lens Wizard automatically detects the lens type
and helps focus the lens at the maximum opening to
ensure proper focus is maintained throughout the 24-
hour cycle. No special tools or filters are required.

Certifications and Approvals

Electro Magnetic Compatibility

Emission EU EN55022 class B
EN 61000-3-2, EN 61000-3-3

Emission USA FCC CFR 47 part 15 class B

Immunity EU EN50130-4 Alarm Systems

EMC Australian AS/NZS CISPR 22 (equal to CISPR 22)

Vibration Camera with 500 gr (1.1 Ibs) lens according to
IEC60068-2-6

Safety

EU EN60950-1

USA + Canada UL60950-1, CAN/CSAE60950-1

Installation/Configuration Notes
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Dimensions

1 Lensconnector 5 Powersupply input

2  Control buttons 6 BNC Video output

3 Alarmin, Relay out 7 10/100 Base-T Fast Ethernet
4 LED (power, link, traffic)

Parts Included

Quantity ~ Components

1 Dinion IP camera

1 Spare lens connector

1 Quick installation guide
1 CD-ROM with manual



Technical Specifications

Electrical

Video Standards
Video Data Rate

Imager resolution

Video resolution

GOP Structure
Overall Delay (IP)
Select. Frame Rate

Network Protocols
Software Update
Configuration
Video out

Sensitivity!

Min lllumination

MPEG-4; M-JPEG
9.6 Kbps - 6 Mbps Constant & variable

752x582 (PAL)
768x494 (NTSC)

704 x576/480 (4CIF: 25/30IPS)
704 x 288/240 (2CIF: 25/301PS)
352x576/480 (Half D1: 25/30IPS)
352x288/240 (CIF: 25/30IPS)
176 x144/120 (QCIF: 25/30 IPS)
1P

MPEG-4: 100 ms

1-25/30 IPS (PAL/NTSC);
Field / frame based coding

RTP, Telnet, UDP, TCP, IP, HTTP, IGMP, ICMP
Flash ROM, remote programmable
Viaweb browser, built-in web serverinterfaces

1x Analog composite: NTSC or PAL;
BNC connector 75 Ohm

0.59 lux (0.059fc) (color)
0.08 lux (0.008 fc) (Night mode)

0.24 lux (0.024 fc) (color)
0.038 lux (0.0038 fc) (Night mode)

MinllluminationwithSensUp 0.024 lux (0.0024 fc) (color)

Shutter

Sensitivity up
Auto Black
Range

Dynamic Noise
Reduction

Contour
BLC
Gain

Lens Mount
White Balance

VMD
Alarm In
Relay Out

Ethernet

~ 0.0038 lux (0.00038 fc) (Night mode)

Auto (1/60 (1/50) to 1/500000), fixed, flick-
erless, default

Off, Automatic continuous up to 10x
On, Off selectable

32x dynamic range enhancement
Auto, Off selectable

Sharpness enhancement level selectable
Off, Areaand Level selectable

Auto (maximum level selectable to 28 dB) or
fixed level selectable

CS (max lens protrusion 5 mm, 0.2 inch)

ATW (2500 - 10000 K), AWB hold,
Manual WB selectable

4 area, sensitivity selectable
+5Vnominal, +40 VDC max

max. 30 VAC or +40 VDC, Max 0,5 A continu-
ous, 10VA

10/100 Base-T, auto-sensing,
half/full duplex, RJ-45

1) 50% video signal amplitude, F1.2, scene reflectivity 89%

Americas:
Bosch Security Systems
130 Perinton Parkway

Fairport, New Yark, 14450, USA

Phone: +1 585 223 4060
Fax; +1 800 289 0096

security.sales@us.bosch.com

www.boschsecurity.us

Europe, Middle East, Africa: Asia-Pacific:
Bosch Security Systems B.V.

P.O. Box 80002

5600 JB Eindhoven, The Netherlands
Phone: +31 (0) 40 27 83955

Fax: +31 (0) 40 27 86668

emea.securitysystems@bosch.com

www.boschsecurity.com

38C Jalan Pemimpin

- Singapore 577180

Phone: +65 6319 3450
Fax: +65 8319 3498

NWC-0495 DinionXF Day/Night IP Cameras |

Environmental

Input Voltage

Power Consumption
Weight

Operating Temperature

VDC: 11-36 V(700 mA)
VAC: 12-28V (700 mA)
PoE: IEEE 802.3af compliant

Max. 8 VA
Approx. 0.45 kg (0.99 Ib)
0°C-40°C (32°F - 104°F)

Ordering Information

Model | Description

NWC-0495-10P DinionXF Day/Night IP Camera
1/3-inch, high performance, 540 TVL, 24 VAC / 12 VDC / PoE, 50Hz

NWC-0495-20P DinionXF Day/Night IP Camera
1/3-inch, high performance, 540 TVL, 24 VAC / 12 VDC/ PoE, 60Hz

Represented by
Bosch Security Systems Pte Ltd

apr.securitysystems@bosch.com

www.boschsecurity.com

© Bosch Security Systems, 2005 | Data subject to change without notice | 28. Nov. 2005



CCTV | HAC-IPCCC Camera Cooling Case
=
@& BOSCH

Invented for life

HAC-IPCCC Camera Cooling Case

» Increases the ambient temperature range of housed
Dinion IP cameras

» Works inside Bosch outdoor housings

» 6.5 °C (12 °F) increase in the camera’s operating
temperature range (with optional blower installed)

» Easy installation
» Black lightweight aluminum

Installing this unit allows a Dinion IP camera to work at a Technical Specifications
higher ambient temperature, when installed inside a Bosch
outdoor housing unit with the optional blower also

nstalled. Dimensions (HxWxD)  93x72.8x33.4mm (3.66%2.87x1.3in)
Weight  0.2kg(0.75Ib)
Color Black

Mechanical

System Overview
This unit can only be used in combination with an HSG
housing unit that has the optional blower installed.

Functions

The HAC-IPCCC mounts easily on top of a Dinon IP camera,
and reduces the operating temperature of the camera (in
combination with a Bosch outdoor housing unit with
optional blower installed) up to 6.5 °C (12 °F). With an
HAC-IPCCC installed, the temperature inside the housing
can rise to a maximum of +46.5 °C (+115.7 °F). The
maximum temperature inside the housing without an
HAC-IPCCC is +40 °C (+104 °F).

Parts Included

Quantity Components
i HAC-IPCCC Camera Cooling Case
1 Spring washer and screw

www.boschsecurity.com



CCTV | UHO Series Outdoor Camera Housing

@ BOSCH

Invented for life

UHO Series Outdoor Camera Housing

The UHO series housings are smartly styled housings, for
outdoor use. These housings are both cost-competitive and
installer-friendly. Models are available for use with 24 VAC,
115 VAC, and 230 VAC cameras, to fit a wide range of
applications.

Functions

Easy installation

The unique, hinged, side-opening design provides easy
installation of all camera/lens combinations, and allows
access to most camera and lens controls when the housing
is mounted. Power, video, and lens control cabling can be
routed through liquid-tight fittings in the bottom rear of the
housing, or for even better cable management, via the feed-
through entry holes in the base. Mounting holes in the base
permit installation to a wide range of pan/tilts, adjustable
heads, and various camera mount brackets.

Flexible

External 4-pin and BNC connectors for power and video,
located in the rear end cap, are also available on 24 VAC and
230 VAC models. These aluminum-constructed housings are
available with a factory-installed heater and blower. The
heater maintains the internal temperature of the housing in
cold temperature conditions as low as -40 °C (-40 °F). In
combination with a permanent low-power window
defroster and a continuous-duty blower, the unit minimizes

~ Immunity

» Protects camera/lens combinations up to 262 mm
(12.5 inch) length

» Hinged side opening for easy installation and camera
setup

> [P 66, NEMA 4X enlosure rating

» Strong aluminum construction

» Sunshield included

» Cable routing through base or rear of housing

» Tamper-resistant

» Continuous low power window defroster

» Self cleaning glass

fogging in high humidity locations, and extends the
temperature limits. Sunshields are included on all outdoor
models. '

Dinion ready
All models support installation of Dinion style cameras with
fixed focal, varifocal, or up to a 15x motorized zoom lens.

Secure

For increased security, the units come with tamper-
resistant screws for the locking clasps to prevent
illegitimate access to the housing contents.

Rugged

With a sleek design that meets IP 66 and NEMA-4X
enclosure standards, the UHO Series Housings are the
optimal solution for protecting your video surveillance
equipment from adverse elements.

Certifications and Approvals

Safety acc. to EN 60950-1 (CE)
~ ace.toUL 2044-1; CAN/CSAC 22.2 no. 1-98

acc.toENS0130-4(CE)
acc. to EN 55022 class B (CE)
acc. to EN 61000-3-2 (CE); EN 61000-3-3 (CE)

acc. toFCC CFR 47 Part 15, Class B

Emission

www.boschsecurity.com



2 | UHO Series Outdoor Camera Housing

Installation/Configuration Notes
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Dimensions in mm (in) for UHO-HGS-10, UHO-HBGS-10, UHO-
HGS-50, UHO-HBGS-50 and UHO-HBGS-60 housings outdoor
units
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Dimensions in mm (in) for UHO-HBPS-10, UHO-HPS-50 and
UHO-HBPS-50 housings outdoor units
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Dimensions in mm (in) for all models, maximum internal
usable space available (based on camera/lens size)

Note Allowance is provided for wiring and connector
space requirements

Americas: Asia-Pacific:

Technical Specifications

Electrical/Mechanical

Rear fitting
cable diameter
models

Rear fittings
cable diameter
models

Bottom feeds
cable diameter
models

Rear connector
type
models

Rear connector

type

~ models

‘Window

Locking clasps
Camera mounting

Construction
Dimensions
(HxWxD)
Weight
UHO-HBG-10,
UHO-HBG-50,
UHO-HPS-50
all others -

Mounting
thread
inner pair
outer pair

Color

Environmental

Operating temperature

(with fixed lens)*

Operating temperature

(with zoom [ens)*

Enclosure protection

 steel hardware

1x
4.0to7.0mm (0.16t0 0.281in.)
UHO-HGS-10, UHO-HBGS-10, UHO-HGS-50,

~ UHO-HBGS-50, UHO-HBGS-60

2X

6.5t010.5mm (0.26 to 0.42in.)
UHO-HGS-10, UHO-HBGS-10, UHO-HGS-50,
UHO-HBGS-50, UHO-HBGS-60

2X

4.0to 7.0mm (0.16 t0 0.28 in.)
UHO-HGS-10, UHO-HBGS-10, UHO-HGS-50,

~ UHO-HBGS-50, UHO-HBGS-60

1x

4-pin (power)

UHO-HBPS-10, UHO-HPS-50, UHO-HBPS-50
1x

BNC (video)

'UHO-HBPS-10, UHO-HPS-50, UHO-HBPS-50
3mm(0.12in.)glass
Tamper-resistant screws provided

Removable camera/lens tray, mounted with two

screws

Aluminum casing, neoprene gaskets, all stainless

See drawings

. 3.1kg(71b)

3.1kg(7Ib)
3.1kg(7Ib)
32kg(7310)

2 x pair of tapped hdles
1/4-20
50.8mm (2.01in.) center spread

_73.7mm (2.9in.) center spread

Gray

External: -40°C to +50 °C (-40 °F to +122 °F)
Internal: -20 °C to +55 °C (-4 °F to +131 °F)
External: -30°Cto +50°C (-22 °F to +122 °F)
Internal: -10°Cto +55°C (+14 °F to +131 °F)
IP 66, NEMA-4X

* With heater/blower accessories installed

Europe, Middle East, Africa:

Bosch Security Systems B.V.

P.0O. Box 80002

5600 JB Eindhoven, The Netherlands
Phone: + 31 40 2577 284

Fax: +31 40 2577 330
emea.securitysystems@bosch.com
www.boschsecurity.com

Represented by
Bosch Security Systems, Inc.
130 Perinton Parkway

Fairport, New York, 14450, USA
Phone: +1 800 289 0096

Fax: +1 585 223 9180
security.sales@us.bosch.com
www.boschsecurity.us

Bosch Security Systems Pte Ltd
38C Jalan Pemimpin

Singapore 577180

Phone: +65 6319 3450

Fax: +65 6319 3493
apr.securitysystems@bosch.com
www.boschsecurity.com

© Bosch Security Systems B.V. 2007 | Data subject to change without notice
E3036633355 | Cur: en-US, V3, 19 Apr 2007



Autoscope
RackVision System One

The Autoscope® RackVision™ System One is a single-camera video detection
shelf- mount solution that delivers outstanding machine vision processing for
highways and “T" junction applications.

The RackVision System One can easily be networked or integrated into
existing Autoscope Solo communications networks using either Ethernet or
serial communications protocols. Traffic data and video snapshots can be
transmitted back to your office by using connections as simple as a phone
line, as fast as fiber, or as convenient as wireless.

The Autoscope RackVision System One delivers an economical alternative
to loops and other detection technologies for junction control and they also

have the versatility to satisfy incident management applications for bridges,
tunnels, and highways, as well as surveillance applications.

APPLICATIONS

> Junction control
> Traffic monitoring
« Highways
* Arterial roadways
* Bridges
> Traffic data collection
> Traffic safety

> Traffic control and work zone safety
during road construction

> Traveler information systems
> Journey time (travel time)

> Remote video surveillance

= Central office processing

Autoscope’

FEATURES
> Vehicle detection and traffic data
measurement

= Single (1) camera video channel (PAL,
CCIR, NTSC, RS170)

> Fail-safe vehicle presence or alarm
outputs via backplane screw
terminations or serial I/O

> Non-volatile memory data storage

> High-energy transient protection

> Powered via mains AC or DC power
supply

> LED indicates status for power,

communications, video, and data
processing

> Ethernet and serial communications
ports

> Network addressable

> Local language support for many
languages

Autoscope”

i
( 1®|@1@5 i D
2@ |@2@6 € POWER
3@|93@7  porriL @ 7x0
= ORxD

0lei@s O viDEO

PORT 2 OREADY

TxD@® @RxD
PORT 3 ¢
@ Activity

ETHERNET

® ®
RESET

RackVision System -1

e

BENEFITS

> Easy to install and configure

= Flexibility to meet a variety of
detection and surveillance needs

> Superior value and performance
when compared to other detector
systems

> Connect to AIS Camera or CCTV
camera (colour or black/white)
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Autoscope RackVision

SPECIFICATIONS

Power
> 12W maximum

> Power consumption, typical current
draw

© 110-240 VAC, 0.098A
©10VDC, 0.81A
+ 30 VDG, 0.36A

Video
> Input
« PAL, CCIR, NTSC or RS170
© 75Q 1 Vpp, BNC connector on back
> Outputs
* PAL or NTSC
* 1 Vpp, BNC connector on front and back

Communications
> Ethernet, RJ-45 on front

> Serial communications from 9600 to
230K Baud

+ RS-232 Supervisor communications (full
duplex) via DB-9 connector on front and
back

* RS-485 Supervisor communications (4-
wire, full duplex) on back

> RS-485 Detector Port (2-wire, half-
duplex) via screw terminals on back

Detector /0

> Eight (8) Fail-safe presence outputs
(open collector, selectable active low
or high)

= Four (4) inputs
> One status output

Environmental
>-34° C to +74° C (-29° F to +165° F)
> 0to 95% relative humidity

Dimensions and Weight

>HxWxL
“ 127 mm x 76 mm x 216 mm
“ (6.0inx3.0inx8.5in)

- 0.9kg (2.01b)

Warranty
> Two-year warranty
> Extended warranty package available

autoscope.com

™

System One

Regulatory

> CE EN 55022, EN 61000-6-1, EN
60950

SETUP AND OPERATION

The Autoscope RackVision System One
is easy to install, setup, and operate to
meet your customized requirements.

> Setup uses simple mouse and
keyboard commands to create more
than 50 virtual detection zones per
camera for count, vehicle presence,
and incident-detection applications.

> Real-time or stored traffic data can
include volume, occupancy, speed,
and vehicle class over specified time
periods.

> You can quickly integrate the
RackVision System into your own
applications using the optional
Software Developer’s Kit (SDK).

> For speed data outputs via loop
emulation, the RackVision System One
requires use of an Autoscope Detector
Rack Card or Autoscope Mini-Hub
product.

Due to 1SS’ continuous efforts lo develop the producls that are most responsive to our cuslomers needs, the above specifications
are subject to change. To verify the current information please visit the Autoscape web site.

©2007 Image Sensing Systems, Inc.
Part Number: 2026 Rev. 070326
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