Solutions for

Weigh-In-Motion - Dimension-In-Motion -« Speed Enforcement - Traffic Counters - Smart Cameras
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CAMEA Speed Enforcement

Lower Speed Less Noise Cleaner Air
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CdiTiEd Intelligent Transportation Systems

CAMEA Speed Enforcement Advantages

Fully Automatic Digital System

« No human interference with no possibility of corrupt behavior.

« Violations evaluated and documented automatically and immediately sent to the
relevant authorities for fining.

Various Speed Limits Can Be Set
« Based on the requirements (e.g., night vs day).

D @

« Based on the vehicle class (e.g., truck vs passenger car).

High Utility Value

« Drivers timely and conclusively informed of the speed limit and their speed.

« The system can be extended to detect other traffic offenses.
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CdiTiEd Intelligent Transportation Systems

Achievements of Speed Enforcement

The number of speeding drivers is typically reduced
by around 80 % within a FEW MONTHS after the installation.
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Intelligent Transportation Systems

Speed Enforcement Solutions

Speed Enablement at WIM stations

« Making use of already installed in-road sensors (weighing sensors or loops).
« Only additional SW licenses are necessary, no need to install new HW.

Radar Speed Measurement
« Speed enforcement in the immediate area around the radar (up to 100 m).
« Suitable for locations with a higher risk of accidents and dangerous situations.

Section Speed Measurement

« Speed enforcement over a longer stretch of road (i.e., not just near radar).
« Suitable for locations with the need to ensure the smooth passage of all vehicles.



CdiTiEd Intelligent Transportation Systems

We Have Extensive Experience Worldwide

850+ 600+

LANES LANES

o0+

LANES
SPEED ENFORCEMENT

WIM WORLDWIDE WORLDWIDE

WIM IN KENYA
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CdiTiEd Intelligent Transportation Systems

We Have Extensive Experience Worldwide

450+ 300+
LANES LANES
150+
LANES
SECTION SPEED SPEED ENFORCEMENT
ENFORCEMENT IN CZECH REPUBLIC
SPOT SPEED
ENFORCEMENT
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CdiTiEd Intelligent Transportation Systems

We Are Experts in Direct Enforcement

1995 o0—o 2003 0—oO 20M o0—o 2019 0—oO 2023
. . 1st WIM Direct 3D/4D WIM
Eanf)Crchelrgnhetnt SEeantcl)cr)QeSr:wagﬁtd Enforcement Radar Speed OIML R-134
(CZ, RF 2013) Enforcement
new Speed
Enforcement

Certificates
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CdiTiEd Intelligent Transportation Systems
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CdITIEd

Intelligent Transportation Systems

Speed Enablement at WIM Stations

TIME1 SMALL DISTANCE (<5 M) TIME 2

_—

LOOP/SENSOR 1 LOOP/SENSOR 2

SPEED = (TIME 2 - TIME 1) / DISTANCE

« Additional Requirements: SW license
Used Technology: Weighing sensors or inductive loops

Principle: Measurement of the time difference over a known distance between the sensors. The
distance is very small and therefore can be determined as current speed.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 10
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Speed Enablement at WIM Stations

Using inductive loops for speed measurement.

| INDUCTIVE LOOPS |

+ Vehicle magnetic profile

+ Vehicle detection & separation
+ Classification

+ Speed measurement
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CdiTiEd Intelligent Transportation Systems

Speed Enablement at WIM Stations

Using weighing sensors for speed measurement.

|
-
| I
| |

| WEIGHING SENSORS I
*, A
<2 - 1R J 450
+ Wheel load measuremen t
+ Speed measuremen t

+ Axle spacing measurement
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CdiTiEd Intelligent Transportation Systems

Speed Enablement at WIM Stations

Making use of the already installed technology by adding a SW module.
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Intelligent Transportation Systems

Type Approval

« Speed enforcement using inductive loops.

» First type approved in 2007 in the Czech
Republic.

e Currently valid until November 12, 2028.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change.

Certifikat o schvaleni typu méfidla
& 0111-CS-C26-08
Revize 1
Cesky metrologicky institut podle zikona o metrologii & 505/1990 Sb. ve znéni pozdéjsich predpisii
schvaluje

silni¢ni rychlomér
typ UnicamSPEED
pfi dodrzeni technickych dajii a podminek, uvedenych v pfiloze tohoto certifikatu,
Tato revize nahrazuje v plném znénf viechny predchozi verze tohoto schvilen

Znatka schvileni typu: TCM 162/08 - 4634

Zadatel: CAMEA, spol. s r.0.
Kofenského 25

1€: 60746220

Virobce: CAMEA, spol. s r.o.
Ceskd republika

Platnost do: 13, listopadu 2018

Pouteni o odvoldni

Proti tomuto certifikatu kze do 15 dnii od jeho doruceni podat u Ceského metrologického institutu odvolini

k Utadu pro technickou normalizaci, metrologii a stétni zkuSebnictvi,

Popis méFidla

Zikladni charakteristiky, schvlené podminky, specidlni podminky, visledky prezkouseni doplnéné o
i schémata, uréeni mist pro umisténi arednich znadek jsou dany v protokolu o fechnické

nedilnou soutésti tohoto certifikatu. Certifikit mé celkem 6 stran

e

RNDx. Pavel Klenovsl
Brno, 14. {inora 2018 generalni feditel CMI

CM-! Cesky metrologicky institut
gy

ROZHODNUTI O PRODLOUZENI PLATNOSTI

SCHVALENI TYPU STANOVENEHO MERIDLA

& 0111-RP-C008-18
Cesky metrologicky institut jako orgén provadjici schvalovani typl mefidel v souladu s § 6, 7 a 14
zikona ¢. 505/1990 Sb. 0 metrologii v plainém znéni a § 1 a 2 vyhlasky Ministerstva primysiu a
obchodu & 2622000 Sb., kierou se zajistuje jednotnost a spravnost méfidel a méfeni, proved! na
zikladé idosti firmy CAMEA Technology, a.s., Kofenského 1664/25, 621 00 Brmo, Ceska republika,
1C: 06230831 o prodlouZeni platnosti schvileni typu stanoveného mefidla technické posouzeni
méfidla

silnicni rychlomér

V. UnicamSPEED
Vyrobee: CAMEA, spol. s r.0., ER
Znacka schvdleni typu: TCM 162/08 - 4634

Cesky metrologicky institut na zakladé kladného vysledku posouzeni a ve smyslu § 6, odst. 3 zikona o
metrologil prodiuzuje platnost schvalenf typu stanoveného méidla do: 12. listopadu 2028,

Na zikladé tohoto rozhodnuti miiZe byt uvedeny typ méfidla uvéickn do ob&hu a ovéfovn

Oditvodnéni
Odborngm posouzenim bylo zjisténo, 2 toto mefidlo spliuje metrologické pozadavky.

Pouéeni 0 odvolani

Proti tomuto rozhodnuti lze podat k Ufadu pro technickou normalizaci, metrologii a stétni
zkusebnictvi odvolini do 15 dnii od jcho dorufeni. Odvalini sc podivé prostfednictvim Ceského
metrologického institutu; postup Fizen je upraven § 24 zdkona & 505/1990 Sb. o metrologii v platném
znéni. Odvolani nemd odkladny deinek

“Tesky

V B¢ dne 12. fijna 2018

'RNDr. Pavel Klenovsk§
generdlni feditel CMI

14



CdiTiEd Intelligent Transportation Systems

Radar Speed Enforcement Overview

Dappler Shift
v i
0
P T ot —3
- v, nq?
C +y o
Radar
Doppler Shift

« Additional Requirements: HW (if not already installed) and SW licenses
« Used Technology: ANPR camera, 3D/4D traffic radar

« Principle: Using the radar Doppler Shift to measure the spot (current) speed and vehicle
movement tracing to measure the section (average) speed.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 15



CdiTiEd Intelligent Transportation Systems

Radar Speed Enforcement Use Cases

Road safety at pedestrian crossings.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 16



CdiTiEd Intelligent Transportation Systems

Radar Speed Enforcement Use Cases

Road safety at pedestrian crossings.
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Radar Speed Enforcement Use Cases

Road safety at road intersections.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 18



CdiTiEd Intelligent Transportation Systems

Radar Speed Enforcement Installation Examples

Installation at pedestrian crossings and intersections in towns and cities.
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CdiTiEd Intelligent Transportation Systems

Radar Speed Enforcement Installation Examples

Installation at pedestrian crossings and intersections in towns and cities.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 20
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Intelligent Transportation Systems

Type Approval

» Speed enforcement using a 3D/4D radar.

e Versionl
« Measurement of current speed.

» First type approved in 2019 in the Czech
Republic.

« Currently valid until March 14, 2029.

 Version 2

« Measurement of both the current and section
speed in a short section (up to 100 m).

* First type approved in 2023 in the Czech
Republic.
* Currently valid until October 8, 2033.

» Type approval under way in Slovakia.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change.

cﬁ‘l Cesky metrologicky institut

&

Type Approval Certificate
No. 0111-CS-A009-19
Revision 1
Czech Metrology in accordance with the Law of metrology No. 505/1990 Coll. as amended
approved
speedometer
type UnicamSPEED-R

under observation of technical data referred to in Annex of this Certficate.
This revision replaces all previous versions in full wording

Type approval mark TCM 162/19 - 5632
Applicant:  CAMEA Technology, a.s.

Kofenského 166425

62100 Brno

Crech Republic

ID: 06230831

Manufacturer: CAMEA, spol. s r.o.
Czech Republic

Valid until; 14 March 2029

this decision are available to the applicant through Czech Metrology
andardization, Metrology and Testing within 15 days since the receipt of

uding technical
e certificate

Bmo, 21 August 2019 Director General

v ¥
(MI Cesky metrologicky institut

@

Certifikat o schvaleni typu mé&¥idla
¢.0111-CS-C019-23
Cesky metrologicky institut podle zikona o metrologii & 505/1990 Sb. ve znéni pozdéjsich predpisd
schvaluje

silniéni rychlomér
typ UnicamSPEED-R2

pfi dodrzeni technickych idaji a podminek, uvedengch v priloze tohoto certifikitu.

Znatka schvileni typu: TCM 162/23 - 5938

Zadatel: CAMEA Technology, a.s.
Karisek 2290/Im
62100 Brno
Ceski republika
1€: 06230831

Vyrobee: CAMEA, spol. s r.o.
Ceski republika

Platnost do: 8. Fijna 2033

i podat u Ceského
alizaci, metrologii a statni zkusebnictvi.

sledky prezkouseni dopinéné o
u diny v protokolu o technické

®

Ing. Frantisek Stanék, PhD.
Brmo, 9. Hjna 2023 odbomny Feditel pro legilni metrologii
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CdiTiEd Intelligent Transportation Systems

Section Speed Enforcement

TIME1 LARGE DISTANCE (100 M TO 10+ KM) TIME 2

—_—

ENTRY CAMERA EXIT CAMERA
SPEED = (TIME 2 - TIME 1) / DISTANCE

« Additional Requirements: HW (entry and exit) and SW licenses
« Used Technology: ANPR cameras at entry and exit points

Principle: Measurement of the time difference over a known distance between the entry and exit

points. Existing systems with ANPR cameras can be used as the points. Multiple sections can be
linked and chained.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 22
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Section Speed Enforcement Principle

ANPR Camera at Section Entry Point ANPR Camera at Section Exit Point

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 23
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Intelligent Transportation Systems

Type Approval

« Section speed enforcement.

\Vam ,
‘MI Cesky metrologicky institut

» First type approved in 2003 in the Czech
Republic, in 2013 in Poland, 2015 in Italy, .

e Currently valid in CZ until December 4, 2033.
* Type approval under way in Slovakia.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change.

Type Approval Certificate
No. 0111-CS-A023-23
Czech Metrology in accordance with the Law of metrology No. 505/1990 Coll. as amended
approved

Road Speedometer
type UnicamVELOCITY §
under observation of technical data referred to in Annex of this Certificate.

TCM 162/23 - 5945

Type approval mark:

Applicant:  CAMEA Technology, a.s.
Karisck 2290/1m
621 00 Broo
Czech Republic
TD: 06230831

Manufacturer: CAMEA, spol. s r.o.
Czech Republic

Validuntil: 4 December 2033

Information on judicial remedies:

The judicial remedies against this decision arc available to the applicant through Czech Metrology Institute to
Czech Offfice for Standardization, Metrology and Testing within 15 days since the receipt of this Certificale.
Description:

Esscntial characteristic, approved conditions special conditions, examination results including technical
drawings and schemas are set out in the technical test report appertaining to this certificate. The certificate
comprises the front page and the technical test report. Certificate has 9 pages.

Ing. FrantiSek Stanék, PhD.

Brmo, 5 December 2023 Deputy Director for Legal Metrology

Warszawa, 203 -03-27

GLOWNEGO URZEDU MIAR

pEcYZIANRZT 30(202%

Na podstawie art. 81 ust. 3 pkt | ustawy zdnia 11 maja 2001 r. - Prawo o miarach (Dz. U. 2 2022 r.
1poz. 2063), po tezpatrzeniu wmiosku 2 dnia 5 sierpma 2020 ., kiéry wplynal do Gléwnego Urzedu
Miar w dniu 13 sierpnia 2020 r. przy piémie z dnia 5 sierpnia 2020 r, nr PIZH-WA-
00187/PW/2020/254, uzupelnioncgo pismami: z dnia 2 paidziemika 2020 r., nr PIZH-WA-
00187/PW/2020/334, z dnia 9 listopada 2020 r., bez numeru, z dnia 19 listopada 2020 r., nr PIZH-
WA-00187/PW/2020/369, z dnia 20 stycznia 2021 r., bez numery, z dnia 10 i 16 marca 2021 r,, bez
numeréw, z dnia 10 czerwea 2021 r, nr PIZH-WA-00187/PW/2021/200, z dnia 29 wrzesnia
2021 r., bez numeru, z dnia 12 paidziernika 2021 r., z dnia 16 pazdziemika 2021 r., bez numeru,
z dma 25 listopada 2021 r., bez numery, z dnia 18 marca 2022 r., nr PXs-WA-00187/PW/2022/91,
zdma 12 kwietnia 2022 r., bez numery, z dnia 26 maja 2022 r,, bez numer, z dnia 22 czerwea
2022 r., nr PXs-WA-00187/PW/2022/190, z dma 16 marca 2023 r., bez numery, oraz z dma
415 lipca 2023 r., bez numeréw, wniesionego przez , SPRINT” S.A_, ul. Jagielloficzyka 26, 10-062
Olsztyn, upowainionego przedstawiciela CAMEA spol. s r. o., Karasek 2290/Im, 621 00 Brno,
Republika Czeska, zwanq dalej Whioskodaweq”, oraz na podstawic wynikow badaf
przeprowadzonych przez Czeski Instytut Metrologii w Pradze, Republika Czeska, Czeski Instytut
Metrologii w Brnie, Republika Czeska, Elektrotechniczny Instytut Badawezy w Pradze, Republika
Czreska, Instytat Badan Inzynicryjnych - Przedsighiorstwo Publiczne w Brmie, Republika Czeska,
Wojskowy Instytut Tochniczny - Precdsichiorstwo Publicznc w Vyskov, Republika Czeska, Instytut
Badas i Certyfikacji, a.5., Uherske Hradiste, Republika Czeska i Glowny Urzad Miar

ZATWIERDZAM TYP

pizyrzedu do pomiaru predkoser pojazdéw w kontroli ruchu drogowego — predkoéciomierza
kontrolnego o oznaczeniu fabrycznym UnicamVELOCITY 4, produkowanego przez CAMEA spol.
s 1. 0., Karasek 2290/1m, 621 00 Brno, Republika Czeska, zwanego dalej ,przyrzadem”.

PLT 2330

Nadaje si¢ znak zatwierdzenia typu:

Przyrzad spelnia wymagania okreslone w 10zporzadzeniu Ministra Gospodarki z dnin 17 lutego
2004 1. w sprawic wymagait, kibrym powinny odpowsadaé przyrzady do pomiaru prediosci
pojazdow w kontroli ruchu drogowego, oraz szczegblowego zakresu badai i sprawdzen
wykonywanych podczas prawnej kontroli tych P (Dz. U.
22019 . poz. 1081).
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Combining Section Speed and Other ITS

Radar Speed Enforcement
O m:l « Using radar cameras as an entry or exit point of the section.

« The radar camera also works as a place of current speed measurement.

« For example, to measure the speed of vehicles approaching the point from which
the section speed of vehicles will be measured.

Red Light Enforcement

« Combination of detection and documentation of red-light violations together
with speed measurement in the intersection or pedestrian crossings.

000

« This station can also be used as an entry or exit point of the section.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 25



CdiTiEd Intelligent Transportation Systems

Combining Section Speed and Other ITS

WIM Stations

&l’: « Using WIM stations as an entry or exit point of the section.

I « The WIM station also works as a place of current speed measurement.
« The section speed can also be measured between two WIM stations without any

additional HW.
Chaining Multiple Sections
f * Multiple points can be chained to create multiple sections with high variability.
R

« Example: points A, B, and C can form sections A-B, B-C, A-C and so on.

« For example, a whole city ring road can be monitored (not just one location, as is
the case with radar).

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 26
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Combining Current and Section Speed

Using the current speed measurement system as an entry to the section.

YOUR SPEED

90 km/h
CURRENT SPEED
ABC 123 MC

.
IIn

RADAR
AVERAGE SPEED @

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 27
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Combining Current and Section Speed

ANPR Camera with Radar at Section Entry Point ANPR Camera at Section Exit Point

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 28
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Intelligent Transportation Systems

Speed Enforcement
Installation Options
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CdiTiEd Intelligent Transportation Systems

ANPR Camera Installation Options

PORTABLE

GANTRIES HALF-GANTRIES

PORTABLE

POLES TRAFFIC SIGNALS

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 30



CdiTiEd Intelligent Transportation Systems

Installation on Gantries

Highways, ring roads, toll gates.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 31
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Installation on Poles

Urban or rural roads and highways, cities, towns, villages, public lighting.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 32
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Installation on Portable Half-Gantries

During road closures, temporary measurement by alternating direction.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 33



CdiTiEd Intelligent Transportation Systems

Installation on Portable Traffic Signals

VEHICLE-MOUNTED
TRAFFIC SIGNS

TRAILER-MOUNTED
TRAFFIC SIGNALS

SPEED SIGN
TRAILERS

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 34
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Speed Enforcement
Violation Processing
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Speed Enforcement Violation Processing 1/5

The violation is detected, evaluated and documented.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 36
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Speed Enforcement Violation Processing 2/5

An offence document is generated and sent to the authorities.

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 37
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Speed Enforcement Violation Processing 3/5

The operator validates the offence - checks the license plate.

PSS S S S ST S ———

55 Overview e Print @ Offence F1

Measured speed:
113 km/h

Speed limit:

‘ ‘ ' Metrologi€ally unverified
100 km/h

B
K legible

o oK I
—
7

Speed 113 Ki/h

Limit Bus: 80 km*@ ‘J
Limit Truck: 65 kig/h
Limit Car: 100 kmiip

Distance : 4.990 nﬁ
Buration=@«=iovi8ss¥

S‘ Unusable

g%-:s,; UnicamCRYPTO
m
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Intelligent Transportation Systems

Speed Enforcement Violation Processing 4/5

The operator validates the offence - checks the vehicle class.

$ UnicamPEN 7.85.0.0 — US_SB-MO-D2 0621T125458471.offen - O

55 Overview e Print @ Offence F1

Detail at offence |
i it

Measured speed:
113 km/h

Vehicle limit group identification :Iimit'
| Select vehicle Group. A g
corresponding speed limit will be.
applied according to selected vehicle
group.
Car (1)
Truck [2)
.
®
Bus (3]
Speed : 113 Ki@p/h | BoT
Limit Bus: 80 k | E
Limit Truck: 65 kigth elP
Limit Car: 100 kmi Unknown (0) B
Distance : 4.990 rig oK.
Buration=0=1578:% E
{ 1"@& Lnusable

Distance : 4.990 rﬁ
Puration=0=hsr8ssH

Mombasa, direction , detector 2
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Speed Enforcement Violation Processing 5/5

The operator prints the offence.

P UnicamPEN 7.85.0.0 - US_SB-MO-D2_20230621T125458471.offence - a X
25 Overview = Print @ Offence F1

Microsoft Print to PDF & sew @ Pt |BfEE o0 vix What to print v|

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change.
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Speed Enforcement
Possible Extensions
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CdiTiEd Intelligent Transportation Systems

Examples of Extensions of the Camera Systems

The camera system can easily be extended using additional SW modules.

& Traffic Counting / Make and Model Recognition

& Monitoring of Dedicated Bus/Taxi Traffic Lanes

& Detection of Driving without Headlights at Night, Driving in Wrong Direction

& Vehicle Tracing - Journey Time Estimations, Traffic Studies, Searches for Stolen Vehicles
& Driver's Face - External Light Unit may be necessary

& Dangerous Goods - ADR Label Reading

& and many more...

www.camea.africa © 2024 CAMEA. All rights reserved. Specifications are subject to change. 42
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Monitoring of Dedicated Bus Traffic Lanes

Video recording of the overall situation on the road (example from Prague,
Evropska Street, Czech Republic, 2023/04/11)

3 "eq\".? 2023-04-1 1T15:20:16.76*OZOO:§. Sh T e
FOT e

'''''

AR7
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Thank you!
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