VEH CLE TRAFFI C CONTRCL METHOD AND DEVI CE FOR | MPLEMENTI NG SAME BACKGROUND OF
THE I NVENTION a. Field of the Invention The present invention relates to
traffic control and, in particular, to traffic control at road intersections
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These disadvantages thus limit the application of this method.

A conventional device for traffic control at road intersections consists of (see RU 2379761
Cl):
a. traffic lights;
b. a monitoring detector;
c. a traffic lights’ unit with monitoring detectors;
d. a signal link between monitoring detectors and the signal processor;
e. a recognition unit, which can determine the length of the portion of the road occupied by
vehicles moving in a given direction and the number of these vehicles;
f. a computing unit;
g. an adjustment unit for:
- the benchmark time span between switching the lights, in case there are no vehicles
approaching the intersection,
- the average speed of vehicles approaching the intersection,
- the delay before the following vehicle starts moving after the preceding one;
h. a time-setting unit to set the time span between switching the lights;
i. a timer clock;
J- a switching relay;
k. a scanner for monitoring detectors.
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- if the time period vehicles spend to pass from the farther boundary to the nearer one is
longer than the average period by a specified value, the prohibiting signal is switched on, and the
vehicles, that have not crossed the nearer boundary, are considered to be parked:;
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In the drawings:
FIG. 1 illustrates a portion of the road filled with vehicles approaching a road intersection.
FIG. 2 contains an example of a signal-controlled intersection and shows layout of detection
nodes.
FIG. 3 is a diagram of detection nodes orientation.
FIG. 4 is a schematic diagram of a device for traffic control.
FIG. § is the operating algorithm for the computing device.

There are following marks in the drawings:

1 — a portion of the road approaching traffic lights;

2 —road markings;

3, 4 — detection nodes located on the nearer and the farther boundaries, respectively;

5 — vehicles;

6 — a diagram of an antenna orientation of a detection node;

7 —a comparing node;

8 — a radio-frequency channel;

9,10 — antennas of detection nodes located on the nearer and the farther boundaries,
respectively;



identification tags are equi pped with an antenna. BRI EF DESCRI PTI ON OF THE
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switching sequence;
25 — comparing of identification data of vehicles detected at the nearer boundary with data of
vehicles registered at the farther boundary, which is stored in the memory unit (dir. B);
26 — a check of whether there have been no vehicles for a number of periods during the
prohibiting signal (dir. A);
27 — switching on of the prohibiting signal in dir. B;
28 — switching on of the allowing signal in dir. A;
29 — gathering of data of vehicles crossing the farther boundary in dir. A for the next signal
switching sequence;
30 — comparing of identification data of vehicles detected at the nearer boundary with data of
vehicles registered at the farther boundary, which is stored in the memory unit (dir. A);
31 — a check of whether there have been no vehicles for a number of time periods during the
prohibiting signal (dir. B);
32 — summing up of time periods, when there were no vehicles approaching the traffic lights
during the prohibiting signal (dir. A);
33 — summing up of time periods, when there were no vehicles approaching the traffic lights
during the prohibiting signal (dir. B).

DETAILED DESCRIPTION OF THE INVENTION

A method of traffic control at road intersections includes use of traffic lights, as well as
detection and identification of vehicles approaching an intersection. To detect and identify a vehicle
crossing the pre-set boundaries, we suggest mounting vehicle detection nodes probing the
surrounding area using radio-frequency signals. In their turn, vehicles should be equipped with
nodes, or tags, allowing their identification. When a vehicle equipped with an identification tag
enters the monitored area, the tag generates a response containing the codeword with identification
data of the vehicle, which is received and decoded by detection nodes. The duration of the allowing
signal is determined according to the time the vehicles, that have crossed the farther boundary
during the last signal switching sequence, spent to cross the nearer boundary, and should not be
shorter than that period.

The identification data of the vehicles, that have crossed the farther boundary during the last
signal switching sequence, are stored in memory to be checked by the detection node mounted at
the nearer boundary. The moment, when the last vehicle’s identification data matches the stored
data, is considered to be the moment when all the vehicles registered at the farther boundary finish
crossing the approach to the intersection.

The farther boundary with a detection node is set to be 50-300 m away from the road
intersection, and the nearer one is set in close proximity to it.



14- a nmenory unit; 15 - traffic lights; 16- a vehicle identification node, or
tag; 17- a stop line before the traffic lights: 18 - distance between the road
intersection with traffic lights to the farther boundary; 19- traffic
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Vehicles are to be equipped Wlth identification nodes, or tags, which function as both
receivers and transmitters, so they should coherently receive signals generated by detection nodes
and generate responses. Moreover, in order to enable identification of the vehicle by a detection
node, the transmitter on the vehicle should be able to include an identifying codeword into the
response generated.

Detection nodes are to be placed on two boundaries of the portion of the road approaching the
road intersection: the farther one is set to be 50-300 m away from the intersection, and the nearer
one is set immediately before the intersection (e.g. at the stop line). Detection nodes can be
mounted on posts, at farms, or under the roadway.

If the road has several lanes for each direction, then detection nodes should be placed on each
lane.

An intersection (incl. the signal-controlled ones) always has at least two intersecting
directions. In the remainder of this description, it is assumed that one direction is called “the
direction of traffic”, or “dir. A, and the other one is called “the intersecting direction”, or “dir. B”.
Both of them can also have opposing directions and contain more than one lane. Different directions
can also have different traffic rate and traffic density, which are calculated based on the number of
vehicles moving in that direction in unit time.

First, vehicles approaching the intersection, cross the farther boundary, passing a detection
node. The identification tag of a vehicle generates a response containing the codeword with
identification data of the vehicle. When a vehicle crosses the nearer boundary and enters the
intersection, it is detected and registered again by another detection node. This system thus allows
registering all vehicles crossing the farther and the nearer boundary in a given direction, until all
vehicles pass the intersection.

All vehicles queuing before the intersection between the nearer and the farther boundaries,
when the prohibiting signal (‘red light”) has been switched on, have their identification data stored
in the memory unit.

After the allowing signal (“green light’) is switched on, and the queued vehicles start moving,
they are detected and registered again upon crossing the nearer boundary. Their identification data
is matched to the data stored in memory. The allowing signal is shown until all those queued
vehicles have crossed the nearer boundary.



A nethod of traffic control at road intersections includes use of traffic
lights, as well as detection and identification of vehicles approaching an
intersection. To detect and identify a vehicle crossing the pre-set
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checked e det ecti on node nounted at the nearer bourdary. The rmrrent when
the 'aSt Ve Q'SF‘gnél LRk s'e hiPR, Rﬂneﬂ’%ﬂec?l‘i‘o%wﬂ §i ehq %@tg?ehaun 'a S'dered
to be t Si tcﬂg ﬁ‘f%rerf(ﬁg' &tCﬁI[‘a% uas ry
finish C Qhé (91 [S)rgl% 1t|t H% Ilaﬁghs of the ?s rg E) ﬁ)r; dary
with a ea? ré’d&at“&l ‘?e-caﬁ Lﬁft co gpt‘§ .ghé'%"é%l Ju?é*b hl fes! ﬂa% sﬁz“t F‘e&?@f“ on.

and the e%fl t e sta ce% ween
signal i b

‘?% " aye
farther boun f%f(gfh 'E ‘g q} [69 Em\f% slgﬁ? | CO 1&% evlgé ’tvﬁ Chnearer
Cr ﬁ j’:ll’Fl’ ?un ary 0\811nig Stl’(:fm an? atVFI é’lp Cfllle raffic .
.bgugg? rerlﬁ:gé%'p‘ﬁ% P %;tgﬂ Wsathes %fewr‘gtvﬂajlsﬁ ?YS\X/F%“S?%E@F ; 'f“ Heh P! gza'
T
Ibgtsg(rjsgn 5&}%@' hét dytet S@dd ids it 8?1?0@5@%@%3%*. b f‘%LEreme 'resglﬁtr?‘ttl@{m 23 t he

pr ohi bi tY°A§'® aé?”egﬁ‘ﬁrgé ‘0'9 be detected in_any i interse ting

di rection. ‘%@%ﬁ ﬁ ighfs Sﬂ?aw theypio Wétalgo%@afﬁg?r%éﬂthet BYoH§Bi ti ng

si gnal |S§°‘?"eﬁ% trafﬁﬁ I % HeBe bis giongl 1§ ahpve wiil gt iths qyqyed e ‘?So‘irf’%sﬁbe has
been r edSHEHPANEYY ihdirdtrThet itehangss fopths Frfubitin ey apdhsgrad @llews sdis\it t ched
on for & %F"&t@%ﬁ%ﬁ&?i‘fl ed on a tiner clock. If the tine period vehicles
spend to pad§us thsireiatingyigndis spdehdanyiteonlkthe vilddisehishbad gogs farthsan t he
aver age jo8ndasy dygyng thepetev v digpall eneitchinigesagpeisE-bhdviengfosegribs neyesRpyndhdd on.

and t he Inspiionlcdghe allhatingragne! lerlcelpigd basgd on shenféng ean Prsunidegdyyehistes reyigidder ed to
be par kewss the roadjisftersecaipt.i That eleesitam helde trpey fas bedicdinetipnf.aiel & ayAtteesa dpietos et

t hr esholdd theadligw ing signal isicplaidptad in/ék [sove faslien.iis ordgr ioddt alhthe gueuedhaely¢lepaiss ar e

swi t chedhainteaseptia- set r at e. A radi o response is generated by the

i denti fi cat ilowatcadpensi arh appodirgadirecoine paeitheetoé thofint¢rkesting oponsieragor €shondi ng
to the edlilgiies bigertforf dic at lisodetcteingd, suibht @bthsivghiaks pivaisé in . Plvas pasyobikul at i on

i s used.intsisggtion fir Egluepreying diredtioegaehaye veapeul ation is used. signal anplitude,

i f anplitud&hequeskat ineentios fastects antonany ohemdes natducwions of e sigmie folkPasisd ve or
acti ve Rhthati@agsn anfficustednd densitelin btk intelsnting dieatiomnin ofbie torddthddhd gueued

i mpl enentekidleaswificl howsipproached\fedhireffie dighr éuring the pegiou p pigdalwiwtithhih glegjuefidecat i on
nodes, Qhasd thtisoadiiteGetibulntiat Brexasitddahlougedatvion andridntificananift ieicks, sidchk hey
shoul d daheeratd she cReEpaEosbYNAIRd g@RGT Bitsertiy bd@idest | on nodes and generate
responses. Mir@evelicled RgBlet@rast@e@nabdferei the i it iligrs iskouldbe bitgvedabipgdsehdy a

det ect i @Bad@fdesectidnaiutin@ms Mekd LOWHY sidel. YRI Sleerasfotdntlolgstalliendtareaied bde an

i dent i f La0MEEALWRRE HaR of DEidI8SPARSEINGEREKahaHem, as wellReLRGLETN sPRE@E: are t o
be pl aced dgferdntRalRY miaﬁmsg o URA aRAd duRBedchiche phRak: BRRLaRANO@akdiar I 0ad
inter seqx,ﬂapgbeea meetfagﬁ@ hefis 9aRl wen’ p@lane0 be 50-300 maway fromthe

i ntersecti orrms%nfénﬁah@adae%eﬁ fARR heps36 balh EREIRLSkY fP & MRk Nl B £ Fﬁ@r?t ion
(e.g. atro&d‘iﬁte?s%&ﬂ)n ihp€mprdt £GtidiORy RO HESic caRrde nDuUnted on posts, farms, or
under the rqadway. SIﬂuBtl&nB?eaHﬂg@o h@e%ua’%l@%{seih%fﬁcataﬁé f§r e RApRHTRELldA0.E.Lhen

det ect | cﬁ?er@@ﬁ? be RQUd: 2R OR (24D £ MRRw the numdLE df%f?iEl%?iht éhP'B &h@C' t he
si gnal - L@%& 1@[‘&6?&’@131 Ashrdholi§aRE). 110, %&&é&&% fﬁlgv iI8GHhARS

t he r engy, fa B, 91e atll ?g%glr fopldlrog is bt éwcitcﬁéds fias® nGE&E 'tlfensaélﬁl Cal I ed

"the direction of tra nd the ot er one I's cal

intersecting direction” or "dir. B". Bot h of them can al so have opposing
directions and contain nore than one |ane. Different directions can al so have
different traffic rate and traffic density, which are cal cul ated based on the
nunber of veh| cl es novi ng in that direction in unit tine. ~First, vehi cI es
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When t he queued vehicles start noving and pass the road intersection, new

vehi cl es crossing the farther boundary are regi stered. These new vehi cl es
won't be allowed to cross the nearer boundary while the present all ow ng

ski t - 01 swétclsih@vaquenlt tisstontitikeed msdémglate betautehef thy ehserad o theglieniagd sigedl] aldake passes
t he i nt eyseahredstiid rgliadringiappiogehsi ggndlquésnswhickhed on. New vehicles are then
regi stered angle quemerastto bpaks thetallewindRhslas bhOdirdchien e Xévetdl MR hea @i @ ng

si gnal ifsehehdndit BhoM0hed on the hBUSimel e dalatiat bey @fual doe@haddrednngr thé gRabud S set
accor di ngowM gt figanuimbeie-&dt vahe @dev@deehingl Rsureddibwaflléang bhgnallatinbener of them
Crosses dubgdN@AlcRE faguUiRe @bl intefRctinOdHdbAISd E1gm BN ahy FeistWidnChRSMs, Gthen the | f
the aversggemtilke iSRadte adiitédy M, bh € veiasiede k€ e Gbedn BF B tGhdIRnt £alSt ered
as crosspROwhiG: B8N/ hdRHAG NdakS 1Rhin h6ASE agplidd W8S pt&RGRRs &rBARNSORI - Set
time span. GNedikngeR RARINAdSANG: hiS iR eMdOdiratRA 1t fighay 8RIali&s, Whi ch
have notgql-ASSe8isHBRWERFSI oI PAHRIBICY thef8riC cd?err AR thRr PRCIRBEMINEd or the  TheE

si gnal sypifighd s,e%gglce starts, when the allow ng signal is switched on, and
ends, when tmo;are le 1re'cﬁonsvc\f'rttl%h£)g tt Heﬁé@tataes gptéd fugaL i on
equal s b datr &sgfirm ghdlilendy LB 8344 QoA EONRIL iyt onal
combi ned: i B i3l 1EcL IR Feu s R iosetha ey are repeat e

queul ng eh| es their S|ze (Iength)

re-cal cul at n the n

and speed, ctﬁ ‘i}[f» @d %}Jv\ﬁgﬁlf aﬁ%ﬁ‘ta ' Qpproach the ﬁt}%&%etﬁ a new
queue Ofbo\lf a'gpllwan ch mawa fro road e SEE 1011 glﬁei‘ boun ﬁ 38 ng: rossed

t he neare traffic
[ ghts qg?* Ithe g glf%% Eﬁtfni?“z LR egefqﬁ %ﬁ“ bRl afl

regi st ered the st rt of gac neous. det ec and

{ denti fi att th' Pefé 5“6‘ 5&%? gz%ct% oEl Gl ag ET es

appr oaci %eé?i‘c R30S |:' © IS turn ‘ﬁarfkhé Pf‘?% “f ghts on
dir. A w %‘1 VSIHF ﬁ%‘i‘t HatF‘g gt’tﬁé‘i‘t&} ora$ A9 rigjg?tegfﬁeéla 9%%%3 on the
traffic P'@‘rﬁ‘@ "GﬁeSEﬂW‘ “ i¢ gﬂ‘é‘? rESRONSHRH I Aty qon PrigigeRdgwerd vspm cl es
cross tﬁ A NOFTRY I,BadHd ‘5 Ie re nsetﬁ@ﬁl f‘t"“@ﬁ%{rﬂ%fe‘?htc Paf@h@g feai i 1

si gnal , al??a of ﬁeec‘t%nof*?sc © gHNGTshiclens &3gdtErechea Prswicayd S dhe number - Thus,

the pr ot BISPYSES SFegYralt ylasde of 9f6d on after all the vehicles, which had
crossed t he YYhent therProfgbititmsigngluisi tygtebek opriayithsugiven Qﬁa‘lm@w"tec?ﬂnﬁel sekfifence,
have crdsggersithe veludpefuaysignbpavsen therbatndspeopy wpiectyly v Wentdyigaahen gpon
cal cul ate¥sibasedagherthrandapnindsypamethrar Yerdihisatiopedite |Té§serVéh|leleﬁ einngt gagdhe he road
i nt er sedeghbouiy bedagesrthe prahihbingsigeal it or both directions, i.e. in every
case, dur at irenghe plipeving sigal rggsvgicherhpn.itke Baleaustatsoeitaringevhicimas thagusueh, in
order t ochigles Ve arprsedyihe nede/einddrpsbypeisekinghsored idenisigqatipodata of vehiclgsnthehs e
t her e arhevopppoiachgd dihe eotd anfsrseatiori dunieg e lalee biptadrwdichinagseammss. againat i on of
t he prohiditificatign glagpnall véhaulesdérpssing thg ndetreberinded, [fstbereiat matbh.tthe vetede ad es
gueued icanddered B lean ppasisthe mgersentiar. Srcttioon the dlotvingoppalsis ngcdatedobitioisy and
vi ce verlgall the queusthehples sent the neeeerthoomlafyelztfere 88 paeltiloiegd signat kanges:dion. dur ati ons
of the signdogh ih@rdeonmgntjretlians thaat thein spdcified rpaftfone of dieeo@happdenising yhei traffiot h
i nt er sedighngvidi faethti anrispeaian bonidtaried © deddct ahd idehtify qubiakesl svethatcdwegionwdtitbdh have
appr oac hdldwinlagighdilehif hoth dirgghidnsduicdlaudntédie thprseme ouag. si gnal swi t chi ng sequence,
pass the roatthtftaey 5€cthides. quehiag il Sneeofabaitiged tibiy ggiiodBigetdnkiol nandvitched
i dent i f icmakidothe Pfohvtatiigcdigal iswhowh fdrake danti@r @dhé higovdhy €pndd dsrtth® inte@fectifie r oad
cr ossi nglidettsonf BY dad@the RAMMSHnal is blockdl setdigl titaRiif heswriegl théefuattdas witeali ng
before thesdtratdibe, ini Ghdrstoshidiihae by Mds0vesh Eorpasient e sy9ad fhinideds®edct on
during tine/onrsitifhvenitiater to Bt giaadtriankkktss thegadt raf fic control systemis not
af fected by sieR akakd, O Se@SteWavahidhg nfdvi R fboMehictk8mhoaiidcking A0 GRrdisH WeEN
them as;iopel dwiRRin€ B@qag@%s isfos RREd el thetBlikkif S RNIBRE MoB@KARSed BY.OWhakitaiGe et C.
Unt il aldhiel REreflieUSaYpliaGhi@SoRARS It N sf AlFeSRAdsi@BandlRd PREEREe at what speed,
the traffic Plrdbﬁl@ttﬁe 2lePRRh VRO Uet@&’t@l@%ﬁbwdes for combR et PNRbI GdeAt AR BA t bpﬂl feature
hel ps t qchRleanf&sihg @l bdunli@e8Drf08iva@ hortitte oflkifcehd %@ar@l@ssaonﬁﬁ@ of @dday,
i nter Sec‘sEésth‘s weltHS a'nEﬂH }{1' ancﬁﬁcfnscth&s"iﬁéfeéﬂ%;} LERbIE o Theré are
3: :gg% : ons T‘% sfth HCLURIFiOR%es i} it Jgfe%t bRt ]9§ra 18{ f{t ‘f'ﬂdl rsié?ﬁfsh{‘g

Pyma elP/ %c#a f%a eto es | n@ i tuagén(st h¥c§l ?‘rg feﬁ tﬁ?ou?lgf {erctlo an

bel ow t he nu vehi c ncelnt IC rates |s
nore than a threshold value). In order not to delay the vehicles noving in
dir. B, the allowi ng signal for dir. A$s not switched on, when it has to be.
Instead, the signal sw tching sequence is considered inconplete because of
the absence of the al I OWI ng Si gnal and the system pr oceeds W|th regl steri ng
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Vehi cl es, equipped with identification tags, approach the traffic Hats
crossing the farther boundary, which is 150 maway fromthe road intersection.
The nearer boundary is at the stop line right in front of the traffic lights.
Thus. 15dabifivaeiohof eshiclebeperdihige e tial@i lighs] el the prohib@ingYeuelds tuissdeon only  On
bot h bounidaill s quansd ethidldsehat Opedwidthe nteeseqioar e det ection nodes em tting signals
in the direghisantodfatit heaptaeibh felaelreHélqet@wmlch@bﬁicqﬁteﬁfmeanieleelﬁtedtt@ns noglegives turned
upwar ds;rod ifitevde€lion, thes apesitin gldBfenc Ve traic vefitatl €' s i dentification tag gets
into the detm@berselﬁ nle@dEOf didl rgRNAERAS) detécBiSPANSEeRFRARINYrHGdRE6ES By

i dent i f iigatiFieMio aF dehicldll @gdr@RPVTSRathBiObhditidhsS Gisi6 Ditt #dnradfidiAteque codeword, so
that no erray knﬁbd@x@l&t%ﬁﬁhd@k&é@h@veﬁﬁ&p@m 88 impRAeAeNOND@E Habis Wehkaligs are
regi st ergflay 8infshchRRBE rfio H8HERL MetdIRAEstr (BN LI 1ixitGeS BARINE MHiGbGifsS

regi st enggoRal eRMEE, ctf €0ar dl ess of the number of responses received by a
detector nod§erefore, the\/g}gs'gnlt R€enpib R RABhEdNGidS! BPAdatibs it 0hipaRED AR bNenti}fy 9i ven

di recti Qfes, E#ﬂ@e f%%?réa@és rélYa%il@y”bf‘ &%cﬁ&@ﬁ@ 1H9ﬁ1f\69t'i8n¢df%h191@?&5p?&cHﬁi%@&fﬁ@e

boundar i I

boundar yl%ﬁts sﬁntglﬁf)%g e| r |{)fjﬁﬁi‘ |C§llelat¥t?o% ﬁmbgp&g?wlﬁl g§\§/de es cgtactﬁot Cross
t he nearer al 1s on. When t he
allowing sig Jfoaﬁ@ﬁgﬁt}ohﬁm%gﬂgpg gnlg)gﬁ)grg‘%s regi stering, which of the

queued vehi Cﬂ%hﬂ \é?deﬁﬁﬁcsaa&q}q&ﬂeoﬂ %Rﬁ R%Ht@gl?ar y, by checking stored _

i dentificati | teét?on o cs nd%f the r clidw ava? (P Qou%%:r% %fghe [ ?%gh I Eheerr%g(f tion
during the I P Wit ence, garns i catl on a of
vehi cl es™ near.e IS
onst doreq [EHILAD e Ty ﬁﬁtbs%dé L ik S 6.7 @5@% gnal is
cal cul at il {%azt E'O‘iye‘E“‘ at'l %ﬁ%“%‘&&%@& ‘?7 léll ‘8’smct%'8‘s§°'%“r‘?‘éte%% undary
before t hclibltlnlg gnal IS swtch Bot h i ntersecting

di rections eﬁ?‘fgf‘? %d[sﬁé ‘ilsr‘%t @Pf‘?lgﬁrsa r?‘i’?é’e?g%a‘hﬁ}ﬁ?‘wﬁchl ng the traffic
lights with ICafiy) Rechn Fts %WB%W‘?ré‘g Ha'ﬁsgf‘%‘?fg‘“%‘gﬂ NGB i fy vehicles, so
that durati ?ft eﬁéoaquaawwr as Faion gl awﬁ i Rect TURS AN ORISR i n ¢ he
same Way‘““"rsec“"nﬂl‘5\“Il fisdiearenpns ‘Fl%f’t\')’e‘H?SEIP@“q‘lﬁeﬁﬁ’l fg i.n one of the directions, the
al | owi ng si GAEIVe%s aq{ye REWP{aen ks ‘E?Fl fog kehighn e AT t i ng si gnal is shown for
the durati or hepresangdaniqeda tjfissegial fupggons ﬁ%fo MWersecting direction. In case
the al | owi n§nshqgh&pundarigs; geges dhe epdway. therease figiecaiop gdesi gmiftiggtshgmalstinrthed on
with a pliscistof figrnabiclnther matrlples ateguerd Hprde any registration errors, when
the system Maidnevahisldetdsutificariel be dettanioithy defeqerfy whge. itoeceives|tee sigwderd r i ans
cross tHesngrefggia responsej gontafifirgea gyiup godayord ayih pesgpsary eigntifisafionpdatagu¢thapot h

i nt er sedickrrg pHite muntico ryshic lgbgdyd ovrabdr.oric. dhisgegpande isthicn edseivgd sedydrsndasisbyithe t oo
short, tdentierhwdebl i nki ng yel l ow' node is turned on. Wien traffic rates

i ncreases, Surghadsippepaghingithe sbroll idteisadtion passheo sy deteation @sdayedaced en Hie dathar d
proceduraad the nearlPr bbumlgri¢she\ aelgele ws tthusy efgistiral detectrefis pr ohd degsdecoon ¢conpl et e
and r el icabirdled dg mtafficilightsi on of all vehicles crossing the boundaries of a given
portion of tAseha mack boeglarydlogsglenivithitheestqf litehéghd Bgfpresbasaifis lighve ah b eysteand

I i ght i ngacoendic bothgpedilgishictes nedgiosg whieh ihad dasdey tlafintehBectdyst em The

syst em t hus Wadhanedsclé rcafsfds ahe @Eresr boundalyl itt ikerdhed egt the nistectur aidepanditst raf fi c
i ghts SigmnatsiohSagaginemesiacadpbiseada@ingd itientificafohi datar @ttre {dhitdd. Ut lidendfiedvhi ch

ar e regiwhiekeapprdiching thedeidaateisectioanet thelenbed inahd memogfunitehi cl es approachi ng
the traffic Durightis, praniditindeidnaohr Rint iditgctbhgmal systsmtrdgined 06 qedling adfhieds. al |t he
queued WaEINGhRS RAYE (RASISRthalsiBal OF BE $RGScARa direction. Thi s aut omati ¢ adapt ation
feature hel pgl {idRal RAGE hiveadibised KRt Ehdr Voulaty Qlitgdhd Bl io0NSighU sRitgliven road
i nt er sectyiRAse ﬁﬂW&e'qﬂWﬁ@l ht@e @kArb € bQMANy Odire tsERES InCthE @MUKV unit, until THEEndRE €SENt
met hod afilodimadlsighadi avitdhediiency detection and identification provides for
reliable identighiagal bPeofilowal GhRs.is RAMALRASeQfireWadt NEtheCQRALE | Ses,

Vi si bi I'itcrafid stokf ifiinfenk. 8o pass the Rali IRERQALATEMES a&freélgt@reﬁrb?%ﬁhldﬂw&@i ron can
be i npl epBAL @I h Hé%ré?%%hlﬁiagj TRXbritd &&cﬁ&@ﬁ@@éﬂur&i@%ﬂ@@&t% é@ﬂuﬁ@% fhat

el ement g, \"&LY Léh‘fclé&OO«ﬁkE‘{ﬁ% 8 Qm%'b%ﬁo‘ﬂé fR- tm‘fﬁ@ﬂ%ﬁf] infd ﬁ{e% DS sighaf T ovave
em Itter Switehif Sequence‘l'clg gs HeBntels logr sent invention has nuch w der

appl i cationy ? gparrg,g eases
reliability o et ec{tclqlo ﬂ&dﬁm?%l%%’t?%{ |ca nalg({‘]%\‘?’g cﬁgghgj%brg%géhl ng the
traffic lights and i nproves efficiency of traffic control system by enabling
it to adapt automatically to changes ingtraffic. The device for traffic
control using traffic lights conprises: - traffic lights; - a vehicle's
identification node, or tag, W|th an ant enna; - detection nodes placed
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Each identification tag consists of a receiver and a transmtter with an

ant enna. The farther boundary with a detection node is set to be 50-300 m
away fromthe road intersection, and the nearer one is set in close proximty
to it; PassiWienothe gebliivienRisighhlt dgsgearfer tiwealldvwang wedi aldea indendigifal caitelomg The
present sd@enheebéds, theaimémeryCaiit (sohpdhtdt otitho Risntificafi@l Hawssf vehicles,Orhibipthve

boundar iapproathRdefe rbitEinfeElWRAYILriti VAE Brediods dataeotidimgnogleaceem tting signals in
the directi ontheie drb@owehiclek.ewhitheive dradsed theb@sheameuidarynest mpwarydsit is not When a
vehi cl e wpdite@ i thhi &ad, iRnIbRe g GRMS! it Bbéketl N d A8k 8 GréHibind RIGE bedids. I €ecei ves t he
signal and geage %Qﬂoﬁln@@@ﬁﬂ%ﬁa GO BicBiidhthad bethl bR e @M@fadtm;t,@gnﬁc@ssary

i denti figabil@indatefal SUGRCRY b GRASEpRLAL amaﬁmabﬁ? cvelt ¢l mibediroupbeio etc.

Thi S 1 eSRRNRE: biforb NENEGHRIHE Uk AEE 08 06his, LhE (IRt BEdds@ANPAER: the road. A

vehi cl e QPPIHERCRERS Hoh& o LSRRG RMaRARBES aRVEsd HEhRHbHOMiNeEeSWw! aced

on the fapt het'fafﬁ@gaté he a%ﬁ@i‘ireagﬂmds@ssaboeé yektgbR \}aﬁlet ﬁ'ﬂé%yé’téﬂ 'réhﬁésegs t Wi ce.
Traffic opqih %rdcg(glggsectl on | s controll'ed by traffic |ight

nearer boungqtyiGPh ! fladel@nSHOPounbif}f %E&h[ﬂ%@ cfin H echBt?sfefn'dcth the
system osrltgglﬁlteee{l og"fﬁ u\fﬁ BUETs és O8€all ge sgeﬂ%ﬁ% t he

I nter Se \95‘1 al fo I’]A ﬁa Vtﬁ E edu? tfo %@?he Ghi 1?[5 gﬂal &%‘f@r )(/Ioréo et ?hap robed

by the a‘?ﬁ t%e n, Pi\] ed%hfo (fsﬁ'nggduregt?]&gntﬁﬁs

cont ai “'arigwln %ﬂ ok hegaaptaLSQHe ?».té% ecti C' €. I Cles

appr oachi I method 35 reque c d%tec%on 1:1r0v1(?ersj for fuil 1& npieatioh olfl Veltncle

Buri ng the ) o i n[ the

queui ng :

i he Qﬁw{ﬁ%ﬁm AGFASTE TS e Vé“%ﬁ%”%?ﬁ@ e, h«e & secti ng

1ncreases re 1, 1
direction

ecro sedth rth durlng
the previ gy %Pgﬁ%ﬂ‘ s f@ﬁﬁ%&%ﬁ AT el iagﬂ E%undary,
are stor ST ‘(iJ cpserthey il QFG?V“?”% ed on
The dur ﬁ‘“ES’f“a{‘ é?l" “@‘f Fes '%ec ‘é‘ttrF%? efocS‘F rPal
queued VB tﬁ'iseqt@g an FtEWl“éerSé lfg? 3@ J e{ sy %t&egl on.
They aré‘lr"é eg%@ﬁse BYFrRRstiUt t aﬂaae &ﬁfa %t IgiesighT er b undary The
entire matc #ﬁaa 8 aa%clﬁeg “@aﬁhﬁoatao %l&‘t’e i2pd Oé'aw fher%tpu&ﬂglt & B %ﬁfgﬁlgﬂ
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with new data. If traffic rate for a given direction increases above a
threshol d value, the systemresunes its standard procedure. Det ecti on
nodes shoul d be placed on the boundaries at both intersecting directions and
their opposites. The algorithmof the conmputing node is the same for all the
directions, so that the allowing signal for dir. A has the sanme duration as
the prohibiting signal for dir. B. Mreover, that duration is determ ned based
on the nunber of queued vehicles in both opposing directions, thus allow ng
all of them pass the road intersection. The present nethod of
radi o-frequency detection provides for full identification of vehicles
approaching the road intersection, regardl ess of weather conditions.
visibility and traffic rate. It also increases reliability of the device.
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traffic in all directions.
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traf fic ssitgnallat & peret @afee Nno vehicles to be detected in any intersecting
direction, tbeTia moibd@f efadehf i, chatagoaiizadsim diat SWativh@epoase, ishigherhiae bpriadi bi ti ng
traffic igingnalion Staf QREVRE ¢3S bEAGaradRtlr | T $13SEsPoR&r BorfdspordMgvVhite! ehicdf ter the
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8. The nethod of claim1l1, characteri z inthat, there is the average tine
period for vehicles to cross the port n of the road between the boundari es,
and if the tinme period vehicles require to pass fromthe farther boundary to
the nearer one |s | onger than the average ti e per| od by a speC| f| ed vaI ue,
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9. The nmethod of claiml. characterized in that, if traffic rate at the
intersection falls under a pre-set threshold value. the "blinking yell ow' node
is switched on. or the traffic signals are switched at a pre-set rate.

10. The net hodriRfm&hdd d claimCl @hagicadri Zddnithat Hddiveor REVORFIEBRQNSE vkl @ener at ed
by the idgiliiddngatdi®h tag with at | east one paraneter of the response
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i denti fiRFQ¥I9SA Wt 15 A device for traffic control conprising traffic
lights, char¥eltidfidspiifiaoriagy it js provided with: - vehicle identification

tags: - dgleetiarnodes MeMe! ddbmbagdaies ohthempamadh fogke gredtinerseghish-oifh t o t he
road i ntide@ectithyghicknidenificaioartagstviag raiodegpency chaesk i fi cation tags via a

radi o- f r equeACYMBHEE RIS With aMeBARUItng node with a nemory unit. Det ection
nodes nount &¥teation msleh BiRHET Plelde bpundasesay shoaiireash ercconmrstaddd theocaigtighnput i ng
node, whiogh Whichdpeneegteditottes traflic tighdfare |ights port.  Each detection node
consi sts of Eagh dgiectinmaodezcopsigimaidn angannaridiransinileppndet reggivdy veithcredesedinguiihi t t o
decode itdderod¢ ideantificotiorddataofafvehiclgehi cl e. Each identification tag consists
of a recei véechdnticatigmgiconsests ofwhicshiveerdr atratsmitor.esiyoln sencedest alaabange t he
codewor donfiainimgithieende Wordatithadendifitaioo fdata joé thgehhick e 13. The device of

claim 12, charaet @viczed daimt iratchthetdrarethier thao urd@rertioidagy d@h ecdd@riomode is
set to heddd 06 be 58WAY rh LAY tide headad Mi@ESRE, IafM theaR@rek ae et 6% cRRE 1S set
in closergni@uy ity to it. 14. The device of claim 12, characterized in

that det ect ijQNTROAGR. AF %lam?gg,t @l@'arﬁ&@ﬁked I tl'ie&acféi@gb{on nodes are]réoung;@%ng@rvthge of

claim12 . gharacterized In at the conmputing node I's connected to the traffic
lights port

i swtch.sign ener.at.or, . Whi rovi des the necess
coor di nat i.on>: ﬁ‘es N HSIOfIFg?Equ’ &aracterlizi. 1%? 65?085’“8'?‘% nqdgt %@?Ct‘%;@taﬁt erized
“hthat ;g;ﬁ;sléﬁés BFOHRCMED REFbER SO, MBicl PR 458 e RFEHTS CPUIHRTIN St gnah.

17. The ce of claim 12, characterized in that identification tags are
equi pped wi t'h His dgMice ahelaim 12, characterized in that passive or active RFID-tags are used for

vehicle identification.

17. The device of claim 12, characterized in that identification tags are equipped with an
antenna.
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