TRAFFI C MONI TORI NG SYSTEM The invention relates to
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vehicles, a server with a nonitor for <controlling and

searching for the vehicles in the database, which is )
Alse §nowee iseg mudti-zpee system for monitoring movement of vehicles, which consists

of multiple stationary monitoring zones located on the roads, where each such zone has a
light source positioned above the road, video cameras for detecting and identifying
vehicles. The video cameras are angled downward relative to the horizontal plane, and
with their objective lenses positioned facing the flow of traffic. There is also a control unit
for coordination of the work of the video cameras as well as some computers located in a
remote point (center) which serve for identifying the vehicles, a server with a monitor for
controlling and searching for the vehicles in the database, which is connected to the
identifying computers via a local area cabled network. The identifying video cameras are
also connected to the computers (see application PCT WO 93/19441, publ. 30. 09. 93, cl.
G 08 G 1/017). This system also suffers from the same disadvantages as the previously

described system, and is primarily intended for identifying and searching for stolen



identifying conputers via a | ocal area cabled network.
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I AR NG 3 I L -
to LRARLCHRELLEQhAN®lects vehicle data, at least one or three electronic marks or tags
(ET), installed on the vehicle, and a hand-hold or stationary device connected to the
personal computer for collecting the information, typically employing a contact reader for
reading the information stored in the ET. The tag, often attached near the license plate,
contains information about the vehicle make, color, engine power, vehicle identification
number, registration and license plate number, as well as the date of the last vehicle
inspection. ET located on the front windshield, can include information about the vehicle
make, its registration number, owner information, information regarding the cargo being
transported, cargo source and destination information, vehicle identification number, its

service record book number, the registration number of repair facility.

ET located under the hood or directly on the engine, can include information about the

numbers of engine, chassis, the car body number, engine power, and the year of
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personal conputer for collecting the information,
typically enploying a contact reader for reading the
information stored in the ET. The tag, often attached
near the |license plate, contains informtion about
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The mentioned objective is achieved through the fact that in the traffic monitoring system,
in which vehicles are equipped with identification means, and which includes multiple
stationary traffic monitoring points (STMP), equipped with devices for reading vehicle
information, STMP. for traffic monitoring are preferably in the form of compact electronic
digital computers (CEDC) with built-in modules for cellular connection and with
automatic photo, video and radio information reading and processing devices regarding
the vehicle and the road situation. The points are also equipped with automatic devices for
determination of the parameters of vehicle movement, and comparison of the information
regarding vehicle movement with that permitted by traffic laws (TL) for the particular
section of the road. The system also includes software tools for automatic determination of

TL violations as well as abnormal events, and making decisions regarding them, automatic
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significant reduction in involvenment of human

personnel in providing road safety. At the sane tine,
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internms of its manufacture and use. The additional

advantage of the systemis the fact that the systemis
tranmlsmom etl infbtohation| drrthe decigionsicgindingyTlovialasars anst akwermal events

vera al so owi t contj nuous,. h
o G550 B9, ST (628" YR B Hyr vt
omhﬁnidaﬁoﬁ R)@&fat(ﬁ saniltiedatdlyl 15y meaid of the lmhmh tgehilgthiese system
are equi pped with identification means, and which

(DBSh@Nhge@rafﬁpﬁafﬁtselnsmcmrﬂf@rﬂw traffic nonitoring
poi nts (STMP), equipped with devices for reading
vehicle information, STMP. for traffic nonitoring are

The @egiionaldking proghuenthas sarobe gronjdad titledr acthe SAIMP odatghe &IBS TSI.
computers (CEDC) with built-in nodules for cellular
connection and with automatic photo, video and radio

Add%t ngflgﬁ{ HeOLy st dh %e?%&%vﬂ%@ CRRES sBBwAR Vio6 RS for C9EhMBating the

and t d situation. The points are
infogh&ne gui mpedlecwmd;ﬂs matlo megarding ethie ceslafion to the v1olator for their
determ nati on of .t he paranet of vehjcl e _nove
execifin D B eE T RRGRARE TSR O SULTAE A VERPADgating the

dem?%ﬁ@ TRite, Y\ég{aﬁilﬁé‘ qhe RBAGTHal &ftuiont fAkHd GelidleSinsgdetioh Ofosts via

e particu section of the road. The system al so
conhastibuidetsvoglof t ware tools for automatic determnation of
TL violations as well as abnormal events, and naki ng

deci sions regarding them automatic 3 transm ssion of

Each r@mw&arp Be OfquiifiRd AR &h Siv@stBaticC gRamy g ElecttdrBh@ieticSreading of
and abnormal events through a nobile network from

infogmatiom @gardb%@ogmgtwebwleéf inithe forenelea deagbpng photo camera working
in t}Eehglrsrﬁ) | Gl er*nn %(%I%%raag ?{a’s%&nadvﬁlz(; %eﬁﬁérg l(v{syélggé gg‘%?ﬂgisﬁ)ﬁe spectrum

ase SYysS

and/br at flésst 9aé eddio Ire@q'pmh tand/at et (Iéﬁal dne fder ded’os aoleastadienmfrared
programers can he provided either at the STMP or at

recei ¥rs aplor gidpast OA%ImﬁfaF‘?SIrf&ﬂ*F)ﬁn 1onat le3ss prglasedogiony ovi ded
with software tools for conmmunicating the i nforrrati on
on the decisions made regarding the violation to the

Eaclli $TsiPocarf afsot beiadditionabutquippedowithod tteeskeolfl cacotistee sensor for

execution, control li or softwa f or commun
detgctjgn and/or identification o? gn a proacgfng Ve[ncl | cating

Also, each STMP is provided with an autonomous and/or rechargeable battery operated
energy source.
The proposed system is illustrated with figures, where Fig. 1 shows a schematic of a traftic

monitoring system, and Fig. 2 shows a stationary traffic monitoring point.

The traffic monitoring system 1 includes a plurality of stationary traffic monitoring points
(STMP) 2 . .. 2", which automatically receive information from moving vehicles, with
subsequent determination of movement parameters of the vehicles and comparison of the
parameters to those permitted under traffic laws (TL) for a particular road location. The
system also includes an automatic determination of TL violations and abnormal situations
and making decisions thereto, and subsequent transfer of the decisions or information

regarding traffic laws violators and abnormal situations up through the channels 3 . . . 3" of
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deci si ons made regardi ng the abnormal situation to the
vehi cl e inspection posts via connection network. Each
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the dornt b€ anbadludarcghomer (gmartphone, PDA), including a cellular communication
module 15, a digital electronic computer 16, that includes a module 17 for receiving data
from the vehicle, for example, a photo or video camera, a receiver and/or locator, an audio

sensor 18 for detecting approach of a vehicle.

If the reader described above works in a visible-light range, then the area of the road may

need to be illuminated during nighttime by a lighting unit 19.
STMC may be placed on lamp posts, advertising billboards, traffic sign posts, etc.
STMP can also be provided with means for remote reprogramming (in the event of a

change in the traffic regulations and situation on the road) from a mobile phone, through

Bluetooth protocol, through the infrared port, etc.



TSI DBS, basing on the decisions received fromthe

STMP, autonmatically generates adm nistrative

violation citations regarding violations of traffic

| aws, together wth attached evidentiary i nformati on,
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and tﬁe ev1d€nt1ary information via the cellular communication network and by means of

the internet to the TSI DBS.

Once the information is transmitted to the TSI DBS, the STMP automatically returns to

the passive mode.

The proposed .invention provides for monitoring of traffic flows, through the use of
telecommunication systems for automatic monitoring of traffic laws and regulations
compliance, coupled with making decisions in electronic form regarding TL violations,
and also coupled with delivering the information and the traffic citations electronically,

together with the evidentiary information, to the traffic violators.

This can be done without direct involvement of TSI officers.



wi nd power, or fromthe electric power grid. In
addition to its license plate each vehicle can be
equi pped with an individual identification device,
such as an electronic tag, radio frequency beacon,
infrared emtter etc., such that the signal fromthem
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change in STMP fromits passive node to the active
one. STMP, in its preferred enbodi nent, reads the
i nformati on fromthe noving vehicle, deternmines the
novenent paranmeters of the vehicle, wth a subsequent
conparison of the paraneters to those permtted under
the traffic laws, for the particular portion of the
road, automatically qualifies the TL viol ati ons and
any abnormal situations as well as decisions made in
their connection. For exanple, in the case of
detection of a speeding violation, passing violation,
failure to maintain proper |anes, etc., STWMP can
itself automatically issue the citation upon the TL
violation in electronic form together with
evidentiary information, and send the citation and
the evidentiary information via the cellular
comuni cation network and by neans of the internet to
the TST DBS. Once the information is transmtted to
the TSI DBS, the STWMP automatically returns to the
passi ve node. The proposed invention provides for
nmonitoring of traffic flows, through the use of
t el econmuni cati on systens for automatic nonitoring of
traffic aws and regul ati ons conpliance, coupled with
maki ng decisions in electronic formregarding TL
violations, and also coupled with delivering the
information and the traffic citations electronically,
together with the evidentiary information, to the
traffic violators. This can be done w thout direct
i nvol venent of TSI officers.



6 Additionally, the systemal so provides for
recognition and identification of abnornmal events on
the road, traffic conditions as well as detection of
vehi cl es being used abusively. Also, the system
permits nonitoring of citations issued in connection
Whatis chédmed iszi ol ations. 7 Wiat is claimed is: 1. A
traffic nonitoring systemfor vehicles, equipped wth
identification means, conprising a plurallty of
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for decision making. 3. The system according to the

claim| characterjzed that it |
2. sy sigmecceiding toit %elalrr%.l %%ﬁﬁﬂz %m'ﬁ ' eg'gﬁ Tohis! DBS are
equ 8 i S QdodtRke fo?'ﬁe&ﬂ@h maRigCUt i On via t he

communi cat 1 on network

3. The system according to the claim 1 characterized in that it is supplied with software
facilities for communicating the decisions made to the violator for their execution via the

actual communication network.

4. The system according to the claim 3, characterized in that it is supplied with software

tools for the decisions execution monitoring.

5. The system according to the claim 1, characterized in that it is supplied with software
tools for communicating the decisions, made regarding abnormal situations, to the TSI

posts.

6. The system according to the claim 1, characterized in that each STMP is equipped with
automatic means for electromagnetic reading of information regarding moving vehicles,

made in the form of at least one photo camera, working in the visible spectrum and/or at

8



4. The system according to the claim3, characterized
inthat it is supplied with software tools for the
deci si ons execution nmonitoring. 5. The system
according to the claim1l, characterized in that it is
supplied with software tools for comunicating the .
leastjensi Wilemeamerageorkiag ar thenygsihlsnpestipm angiongt loagl onegagipgeceiver
TSI sts.. . B. : ' Ao | aj :
o Bl BR3P el B Y S TR R DR KPP o nre
radad Hh D oBdtil €ast@aasek rcawkrect r omagneti ¢ readi ng of
i nformati on regardi ng noving vehicles, nmade in the
formof at |east one photo camera, working in the
7. THE %kmarﬁ RLS RO o 6 kharBctb @AM inQAHS MHeH RTMBREEdHitionally
working rnt & Visible spectrum and/ or at |east one
equippell 0 receiver and/or at |east one radar and/or at
. least o infrared regceiver .and/ at | east on .
with A PEgpRRG AR SRR oot dieroeHas Angine Mo ERAoIE Af gp, approaching
vehibie system according to the claim6, characterized in
that each STMP is additionally equipped with a
t hreshol d acoustic sensor for detection and/or

5. oDk SALLER O o8N RAR OGN 79, HERLEhSed il Rach STMP is
provi&! with 8h bd8Aorhbud dhdigyeiagépedddr ahd/or Richatigeletle werfy sirce.

aut ononous ener gy-i ndependent and/ or rechargeabl e
energy source. 9





