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4. Trends of Optical Measuring Technology in Traffic Monitoring at Cross

Roads
D. E. Ventzag, Soultis G, Adam G!, Balabekou I°>, Salem S®

ventzas@teilar.grsoultiss @otenet.grgadam@teilar.griball7 @msn.comrsamalesalem@gmail.com
TE/ of Thessalia, Dpt of Computer Eng.

Abstract: Video image sensors become particularly important in traffic applications
mainly due to their fast response, easy indialtla non destructive operation and
maintenanceand their ability to monitor wide areaf this paperwe work on traffic
monitoring rather thaon traffic control oron automatic vehicle guidance. We integrate, the
analysis of their static environment (e.g. automiaine finding) and the detection of static or
moving obstacles (object detection) witlarspace of interest. Input data are categorized as
featuredriven, areadriven, or modebased and the domain of processing as spatial/frame or
temporal/videoWe swggest that there is an enormaweed for adapting to optical measuring
technologyin traffic monitoring and especially at cragsads.We discriminate between static

and mobile cameraviodern technology uses laser, radars, video cameras, GPS to perform
montoring of driverless cars, automata, safe cars, etc that use Al to decide and control
emergencies.

Keywords: Traffic monitoring, optical technologywehicle, hne finding, object detection,
dynamic scene analysis
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The needs of traffic management are:
Incidents and events

congestion

Car parks and parking zones
Variable message signs
Equipment status

Reporting and analysis

Incident and event management
Effective delay network manageme
Consistentraffic management
Accurate journey time monitoring
Carpark guidance / wasted journey
Reduced congestion

Reliabletraffic / travel information
Positioning of cars

Cross roads, national roads entrances
Emergengy side lane stops
Vehiclesclassification and routing
Velocity reduction

stops at tolls, crossroads, etc

Car / driver crossing a street reflection jac
recognition,

alarm lights operations

rain / fog, restricted visibility

special lights operation

Too Jo o o oo o o o To To To T
To T T To Do To o o T T I

In modern traffic monitoring in general and more specifically in crossroadsface
problems such as classifying traffic problems and parameters, optimizing traffic cameups
oving observer c:

Y]i”

We want to recognize reliabbplors, traffic signs, navigation markers, directions, obstacles
We start with simple static image processing problems, such as parking, crossroad car p
before crossing, red light car violation monitoring and difficult static image procegsiems
such as parked car licence plate recognition, car accident prediction at crossroad, etc. Sir
difficult dynamic image processing probleare examinedsuch as dangerous car to car by pass
dangerous driving car manipulation, traffic almit analysis, moving car licence plate recognit
image crosgorrelation, optical methods for car velocity measurement, integration of stati
dynamic traffic problems, adaptation to traffic changes, embedding traffic monitoring, inte
image pocessing system and camera design, mmi, information fusion. We are based on the
technology of data bases in local municipalities and Traffic Police Experience. The purpo
invest on a locaspin-off company for traffic technology commerce aadety.
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Radar Recorder covertly collecting
accurate data with drivers unaware

C

A compicat raffic node

Transparent displays allomodern GUI
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Any loss of road lanes or horizon can be interpré Big vehicles and long vehicles cover
with some percentage of success as ong| optically, i.e. actas obstacle®r constant
dangerous manoevres and situations ahead. backgrounds

) o

DolP / Ethernet

> -~ Ethernet
Diagnostic Tester o

v i s |

- > MOsT

FlexRay

Network Analyzer

IP supports the development, simulation and testing of embedded systems that communicat

or Ethernetlt assists diagnosis, local data transmissi@egessories, etc
e T . CANoe.IP

Case 1
GBE

Case 2 100/1000 BT
Use BroadR-Reach

IP with scalable hardware interface

100,/1000 BT

Windows PC

Web publishing andhe internet is a powerful resource in providing live, accurate and ti
information to thetravelling public Monitoring systems create live traffic and travel vpelges
which can be embedded in personalised web page designs, without having to go through
process of web development and design. These providdimealand predicted journeyritical
infformat i on to travellers in a O0simple to ré

Google or other similar, webased mapping displays foegular updates about public transp
issues across the whole city.

OPERATIONAL PROGRAMME
EDUCATION AND LIFELONG LEARNING ===~ ZNU 3 lz‘gﬁ
“ z’ i " S g E- programme for development
MINISTRY OF EDUCATION & RELIGIOUS AFFAIRS, CULTURE & SPORTS EUROPEAN SOCIAL FUND

European Union M ANAGI NG A UTHORITY
European Social Fund

Co-financed by Greece and the European Union

[ Kr8search is implemented through the Operational Program "Education and Lifelong Learniigytafimanced by the European
Union (European Social Fund) and Greek national funds.
Address for Correspondence:ventzas@teilar.gr 4




56 ¢g) TgLTB AUPLTB

37 APAABs g Afg ANBlsBdie Y EA) Tes 03 o(Ukt A)0 zUteg

2014

In the camera application, there are requirements related to time synchronization and QU
Service (QoS). They are addressed by protocol extensions éutltie Video Bridging standar

(AVB).

Embedded Visiongreates machines that sBlew super camera designs use parallel optical process

Types of smart cameras, typical characteristics, and sample applications

Type Characteristics Applications

Single-chip smart ASIP on the same chip as the Toys. pervasive information
cameras image sensor, extremely low Sensors

power, small size

Embedded smart Camera is embedded in another Optical mice, fingerprint readers,
cameras device such as a mobile phone smart camera phones

Stand-alone smart “Normal” smart cameras, all in Industrial machine vision,
cameras one camera casing human—computer interfaces

Compact-system ASIP in a separate embedded Security, traffic surveillance,
smart cameras system nearby machine vision

Distributed smart Part of the system ASIP rendered Intelligent and pervasive video
cameras by the network topology surveillance, industrial machine

vision, pervasive information
gathering systems

The cameras support a wide variety of different communications methods including GPR
and EthernetTheyuse a multiscale optics design with micro optical field processors to seamlessly

very large panoramic scenes. High density of pixels allows for many levels of zooming.

European Union
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Single-chip
—»  Smart

Cameras

Integrated Embedded
»| Smart > Smart
Cameras Cameras

Stand-alone
—>»{ Smart

Cameras

Smart
Cameras

classification of
smart cameras

Compact-

N system

Smart
Cameras

ng level of integration between ASIP and image capture

éﬁ\sing level of application flexibility and system complexity

Distributed

> Smart g
Cameras a

Research developed novel detectors that are usedrémyabroadbandtamerai.e. an IR camera throug
MWIR for many applications. By appropriate filters, we use a single camenaatge in visible, near IR
shortwave infrared (SWIR) and MWIRThis camera could be used irdaal color modeto discriminate
targetsbetter than a colour cameMulti-band imagindiasa broad set of applications.

Weather monitoring

e

Car park guidance and managenyaolvides motorists with accurate, up to date information,
informing about a choice to be made for the best parking options and traffic conditions.
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