- 1 - METHOD AND DEVI CE FOR ACQUI RI NG DI STRI BUTED DURATI ON FOR

TRAFFI C LI GATS The present application clains priority to Chinese
Pat ent Application No. 201110194673.1 fited to the Chinese Patent
Ofice on July 12, 2011 entitled "METHOD AND DEVI CE FOR ACQUI RI NG

DI STR BUMIETMRD IAND-OEVIZE-FORIACTUIRING DISTRIBUTED: DUJRATION

I's hereby incorporated by reference in this present application.
Field of the Invention ThEQREBAFFHY ddGHTS el ates to the field

of intelligent transportation systens, and particularly to a nethod
and a device for acquiring a distributed duration for traffic |lights.
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the intersection signal control systemof the urban transportation

net wor khes entifeatcontentdof twiibht isomepébyt ringdrpordte@vby i refétemcehdl ehiesi pyesent
I's nore reasonabl e, thereby reducing or elimnating the bottleneck
ef f ect applichom.oad, and inproving the road traffic capacity and

service | evel. The traffic scheduling at the intersection is

mai nly perforned through the real-tinme intelligent timng of the

traffi g:.l L(ghgﬁp irhus .in order to accurately cal culate the
di st ri JUPHOHINGINVEItAN the traffic Iights at each intersection in
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ratio of the phase at the intersection detected by the iInduction

detector; then calculates a sumof traffic intensities of all the
phases at the intersection; calculates the traffic signal cycle
| engt h Backgkound ef thectnvemtisacor ding to the sumof traffic

intensities at the intersection; and cal ates the distribute . .
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transportation systems, and the traffic capacity of the intersection is the key to
determine the road traffic. The traffic pressure of the congestion area can be relieved
through a coordinated optimization control of the intersection signal control system of
the urban transportation network, so that the distribution of traffic flows in the whole city
is more reasonable, thereby reducing or eliminating the bottleneck effect on the road,
and improving the road traffic capacity and service level.

The traffic scheduling at the intersection is mainly performed through the real-time
intelligent timing of the fraffic lights. Thus, in order to accurately calculate the distributed
duration for the traffic lights at each intersection in real time, the technical solution of the
prior art firstly installs an induction detector at each intersection to calculate the fraffic
intensity of each phase according to the flow and time occupancy ratio of the phase at
the intersection detected by the induction detector; then calculates a sum of traffic
intensities of all the phases at the intersection; calculates the fraffic signal cycle length
at the intersection according to the sum of traffic intensities at the intersection; and

calculates the distributed duration for the traffic lights at the intersection according to the



- 2 - tinme occupancy ratio and flow information at the intersection.
In the process of inplenenting the present invention, the inventor
finds that the prior art at |east has tdre foll owi ng probl em although
t he above technical solution can calculate the distributed duration

for theiné attupgardyahtis antiRw MEbifidtion dAehenitersetfeds to be installed
at each intersection, and the hardware cost is high. Summary of the

| nventi on In theTphmoesbarfi impiementing liee presantt iniventéort, ithe ipvenvtoddéinds that the
nmet hod and a device for acquiring a distributed duration for traffic
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t hrough a given intersection within a given tinme based on statistical
data is larger than or equal to a preset threshold, calculating

ef f ect isiemeieargoft thedavaentloaf f ective driving times of the floating
cars passing through the given intersection based on the statisti cal
dat a; The embodiments of the present invention provide a method and a device for
acquiring a distributed duration for traffic lights, which achieves the calculation of the
distributed duration for the traffic lights while reducing the hardware cost.
The embodiments of the present invention adopt the following technical solutions:
A method for acquiring a distributed duration for traffic lights, comprising:
when the number of floating cars passing through a given intersection within a
given time based on statistical data is larger than or equal {0 a preset threshold,
calculating effective delay times and effective driving times of the floating cars passing
through the given intersection based on the statistical data;
according to driving loci of the floating cars, sorting the floating cars passing
through the given intersection based on the statistical data into three classes: turning
left, turning right and going straight;
setting a red light duration of a go straight traffic light at the given intersection as a
maximum of the effective delay times of the floating cars in the state of going straight,
and setting a green light duration of the go straight traffic light at the given intersection
as a maximum of the effective driving fimes of the floating cars in the state of going
straight;
setting a red light duration of a left-turn traffic light at the given intersection as a
maximum of updated delay times of all the floating cars in the state of tumning left,
wherein the updated delay time of the floating car is a sum of the effective delay time of
the floating car and driving time spent for a specified displacement range, and setting a
green light duration of the lefi-turn traffic light at the given intersection as a maximum of

the effective driving times of all the floating cars in the state of turning left;



according to driving loci of the floating cars, sorting the floating
cars passing through the given intersection based on the statisti cal
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classes: turnihg left, turnlng ri ght and goi ng straight;
straight traffic light at the given intersection as a maximum of the effective driving times
of the floating cars in the state of going straight;

a turning left time acquiring unit configured {o set a red light duration of a left-turn
traffic light at the given intersection as a maximum of updated delay times of all the
floating cars in the state of turning left, wherein the updated delay time of the floating
car is a sum of the effective delay time of the floating car and driving time spent for a
specified displacement range, and set a green light duration of the left-turn traffic light at
the given intersection as a maximum of the effective driving times of all the floating cars
in the state of turning left;

a turning right time acquiring unit configured to set a red light duration of a right-turn
traffic light at the given intersection as a maximum of updated delay times of all the

floating cars in the state of tumning right, wherein the updated delay time of the floating

car is a sum of the effective delay time of the floating car and driving time spent for a



a going straight time acquiring unit configured to set a red |ight
duration of a go straight traffic Ilght at the given intersection as

a maxi num of the effective delay tines 4of the floating cars in the
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of the present invention firstly calculate effective delay tinmes and
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intersection based on statistical data; then according to driving
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to the afg 5 telay tines and the effective driving tinmes of the
floating cars passing through the given intersection based on the
statistical data. The technical solution of the prior art has to

i nst al IBASf Dedodption afthe@awiagseach i ntersection to calculate the
distributed duration for the traffic lights, while the enbodi nent of
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fromt i‘@qecr@eave RgskW t hout paying any creative worKk.
Fig. 1 is a flowchart of a method for acquiring a distributed duration for traffic lights
provided by Embodiment 1 of the present invention;
Fig. 2 is a structure diagram of a device for acquiring a distributed duration for
traffic lights provided by Embodiment 1 of the present invention;
Fig. 3 is a flowchart of a method for acquiring a distributed duration for fraffic lights

provided by Embodiment 2 of the present invention; and



Fig. 1 is a flowhart of a nmethod for acquiring a distributed

duration for traffic lights provided by_ Enbodi nent 1 of the present

I nventi on; Fig. 2 is a structure diia“gram of a device for

acquiring a distributed duration for traffic |ights provided by

Enbodi nment Fily. of id hestpuctsendiagnamntdi andevice & acqliring & distobatedr durationa for
met hod for acquiring a distributed duration for traffic |lights
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Fig. 4 is a structure diagramof a device for acquiring a distributed
duration for traffic lights provided by Enbodi nent 2 of the present
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In order to make the advantages of the technical solutions clearer according to the
present invention, the present invention will be detailedly described as follows in
conjunction with the drawings and the embodiments.

Embodiment 1

The embodiment provides a method for acquiring a distributed duration for traffic
lights. As illustrated in Fig. 1, the method includes:

101: When the number of floating cars passing through a given intersection within a
given time based on statistical data is larger than or equal to a preset threshold,
calculating effective delay times and effective driving times of the floating cars passing
through the given intersection based on the statistical data.

102: According to driving loci of the floating cars, sorting the floating cars passing
through the given intersection based on the statistical data into three classes: turning
left, turning right and going straight.

The driving loci of the floating cars are location information of the floating cars
obtained through the Global Positioning System (GPS).

103: Setting a red light duration of a go straight traffic light at the given intersection
as a maximum of the effective delay times of the floating cars in the state of going
straight, and setting a green light duration of the go straight traffic light at the given

intersection as a maximum of the effective driving times of the floating cars in the state



Enbodi ment 1 The enbodi nent provides a method for acquiring a

di stributed duration for traffic | |ghts As illustrated in Fig. 1,
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wherein the updated delay time of the floating car is a sum of the effective delay time of
the floating car and driving time spent for a specified displacement range, and setting a
green light duration of the right-turn traffic light at the given intersection as a maximum
of the effective driving times of all the floating cars in the state of turning right.

The embodiment of the present invention further provides a device for acquiring a
distributed duration for traffic lights, through which the above method for acquiring a
distributed duration for traffic lights can be implemented. As illustrated in Fig. 2, the
device includes: a calculating unit 21, a sorting unit 22, a going straight time acquiring
unit 23, a turning left time acquiring unit 24 and a turning right time acquiring unit 25.

The calculating unit 21 is configured to calculate effective delay times and effective
driving times of floating cars passing through a given intersection based on the
statistical date when the number of the floating cars passing through the given
intersection within a given time based on the statistical data is larger than or equal to a
preset threshold.

The sorting unit 22 is configured to sort, according to driving loci of the floating cars,
the floating cars passing through the given intersection based on the statistical data into
three classes: turning left, turning right and going straight.

The driving loci of the floating cars are location information of the floating cars
obtained through the Global Positioning System (GPS).

The going straight time acquiring unit 23 is configured to set a red light duration of a

go straight traffic light at the given intersection as a maximum of the effective delay



104: Setting a red light duration of a left-turn traffic light at the
given intersection as a maxi mum of updated delay tinmes of all the
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The going stralght ti acquiring unit 23 is configured to set a red
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by the embodiments of the present invention firstly calculate effective delay times and
effective driving times of floating cars passing through a given intersection based on
statistical data; then according to driving loci of the floating cars, sort the floating cars
passing through the given intersection based on the statistical data into three classes:
turning left, turning right and going straight; and finally, calculate the distributed duration
for the traffic lights according to the effective delay times and the effective driving times
of the floating cars passing through the given intersection based on the statistical data.
The technical solution of the prior art has to install an induction detector at the
intersection to calculate the distributed duration for the fraffic lights, while the
embodiments of the present invention can achieve the calculation of the distributed
duration for fraffic lights without installing the induction detector, thereby reducing the

hardware cost.



times of the floating cars in the state of going straight, and set a
green light duration of the go straight traffic light at the given
intersection as a maxi num of the effectve drivi ng tinmes of the
floating cars in the state of going straight. The turning |eft
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provides a nethod for acquiring a distributed duration for traffic
| i ght s. resperiively tacgoeding norihg sartingn eesyd; H’H%Prﬁﬁblvwdé’é‘ v, apggnstantaneous
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less than t@vooéﬁ’%eﬁwam'ﬁﬁgg B8Ints, and t is the driving time.

For relevant records of all the floating cars in each time stamp (for example it is 5
minutes herein), corresponding effective delay times of adjacent GPS cycles are
merged to obtain an uninterrupted effective delay time which is more accurate.

The steps of calculating the effective driving time include: taking information
(VypsVepsd51) within each GPS cycle of the floating cars as effective features, sorting the
effective features, and calculating an effective driving speed of a single car in a single
cycle respectively according to the sorting resulit.

T: ]
The effective driving time is calculated according to T, = % , wherein T, "is the



201: Wen the nunber of the floating cars passing through the given
I ntersection within the given tine based on the statistical data is
| ess than the preset threshold, flrstly extendi ng the given tine
until the nunber of the floating cars passing through the given

i nt er sesffdctive kibAdy dmd, hE & did sffectile deiling Spdadt, goTd Hhignther ddn@idistance
the preset threshold, then cal cul ati ng effective delay tinmes and

ef f ect |W|§1[drthwcp1@et| mes of the floating cars passing through the
gi ven intersection based on the statistical data. 202: \Wen the
number of FREreieGitiRgoEE S Pate featine @argnntaa@hgtim@@tampéf@e@ﬁnmie itis 6

h h b d d | h
equal BN Rtely. Barrestridine el iind et o eflonBHERRS (S are
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(vbp, vep,d,t) wthinTeach cycle of the“floating cars as fective

f eat ur eprogpy tHengivehanré@stionvieaderpbrrthe, statislicabtatd mitd Nigreef flaeses: €urning

delay time of a single car in a single cycle respectively according

to the lethsirmpg rightiang gafrey etraighy, and vep are instantaneous speeds

of the car_at two GPS matching points, dis the length of a danhcg ¢
s of a

path bet m@hetw!mwr@@w Mﬁt%n@domt@n ivermation oheelatad, GRS

| d f
v g e iR ieaboRdnginks | a8 AS belyeds the, aeRhliMksis Froer
of 2] SERL 4B eV ScPEe R85 T U2 LR [PLRle botween the

effective d I'S nore accur at eps

cal cul aédda&ﬁth;ﬂkgfé RSk ww& gs¢ v[hegmbtuﬁ@ céf‘%‘ qt&iﬁ? straighfg information
(vbp, v hin each GPS cycle of the ing cars as effective

f eat ur es, 2041 Batingereef lighttduratidreef argesstraiglt eaffic light aniheagiven intersection
effective driving speed of a single car in a single cycle

r espectas @l paxireendohine effeslives detayntimessefl the fivalingr caust invthedstaje f going
time is calcul ated accordin 0,20 =

ef f ect i SFERIGHG AKgSetiing a gre %I"Q%défﬁt@& ?‘{/g‘edBPiﬁtFﬂjgl%tpﬁéﬁP light; 2 the given
the dri 't e@gecqlo?\té@%%ﬂlwm otf tﬂﬁ"e %%El:t?ve driving times of the floating cars in the state

of going straight.

205: Acquiring driving times spent by all the floating cars in the state of turning left
for a specified displacement range, and sefting a red light duration of a left-tumn traffic
light at the given intersection as a maximum of updated delay times of all the floating
cars in the state of turning left, wherein the updated delay time of the floating car is a
sum of the effective delay time of the floating car and the driving time spent for the
specified displacement range.

Setting a green light duration of the left-turn traffic light at the given intersection as
a maximum of the effective driving times of all the floating cars in the state of turning
left.

The specified displacement range refers to a distance from the start line to the
finish line of a turn-left waiting area. In the embodiment of the present invention, the
specified displacement range is 30 meters, and it may be variable depending on

different intersections.



For relevant records of all the floating cars in each tine stanmp (for
exanple it is 5 mnutes herein), corresponding effective driving
times of adjacent GPS cycles are mergeb(?to obtain an uninterrupted
effective driving time which is nore accurate. 203: According to

driving | opis:cduivthd di9ahg fithexaggont B9l the flodeinglcasd innthectate gfassingright
t hrough the given intersection based on the statistical data into

t hree dbasspecifiedrdisplgcéraént rangeniang settiig aaed ligbt dgradionaifghtight-turn traffic
The sorting process is matching location information of related GDf? i
poi nt s light at the givengnteisestioncas serginaumgl ypaled dghahtimgs <§n’@|ﬁ the floating
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gi ven i %rf%%‘%ﬁ?ﬁ%ﬁgf}t ,%é'brrum of the effective delay tines of the

floating cars I ate-of going straight, and setting a green

li ght dur agimmgd gides it suFstiophdt the aight-eurhitgdffic Aghttdtengigiven intersection as
intersection as a maxi mum of the effective driving tinmes of the

f1 oat i regmeadimuimof the effettoreodrigog tignest ohiaftihe floating 2ass imbwubiate @f turning
driving tines spent by all the floating cars in the state of turning
| eft fOighh specified displacement range, and setting a red |ight

duration of, 6 a |left-tur] ffic light at th |- I nt '

o of R RS SaH B ol el oS T e R B e

of tur .eft ' : | f |

s as bl *lﬁ%eO’fﬁéﬁg@*g%@@%ﬁ@ﬁ%ﬁéﬁﬂ ol ¥, préi i dion, the
rivin | fo Bl i '
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I nt er sediffent a8edettiothgium of the effective driving tinmes of all the

floating cars in the state of turning |eft. The specified .
di spl aceneiihe rembediment of the peesting irvardionrforthenerayidas adevice: for @gguiring a

1S R0l Sl et Ll B 5 Bl S 8% 5 i e =
't may é)aqc:t\lll%{iriré" B},Eﬁ?g%’g%{b%&mﬂj gbg{n%qétréiaﬁfﬁlﬁg%tchﬂﬂﬁmg unit 4(9 a turning left
time acquiring unit 44 and a turning right time acquiring unit 45.

Wherein, the calculating unit 41 is configured to calculate effective delay times and
effective driving times of floating cars passing through a given intersection based on the
statistical data, when the number of the floating cars passing through the given
intersection within a given time based on the statistical data is larger than or equal to a
preset threshold.

When the number of the floating cars passing through the given intersection within
the given time based on the statistical data is less than the preset threshold, invoking
an adjusting unit 46.

The adjusting unit 46 is configured to extend the given time when the number of the
floating cars passing through the given intersection within the given time based on the
statistical data is less than the preset threshold.

When the adjusting unit extends the given time until the number of the floating cars

passing through the given intersection based on the statistical data is larger than or



206: Acquiring driving tines spent by all the floating cars in the
state of turning right for a specified dlspl acenent range, and

setting a red light duration of a rlght turn traffic light at the
given intersection as a maxi mum of updated delay tinmes of all the

floati rgqedns the prbsetsthaeshad, ther salglatinghinit vhlenlates tHecetipethicedelay times
delay tinme of the floating car is a sumof the effective delay tine

of t he dridtei efteatisie daiving tirees of thenfoatingecarpepassingr thrdughstheddivere ihtersection
di spl acenent range. Setting a green light duration of the

ri ght - thased tqrhﬂ”ﬁ iafistipsd daka. t he given inter sect ion as a maxi mum of
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e 11 gt a2 Wi Ehe TR sPols Y hé Ashtng oA &% el Yepl#8b, sorting the

speci f i &rbctlive Reae e End é‘é‘lﬁﬁla‘tlﬁ %}fe'(‘fﬁ{l@ro%l _r\,aﬂl‘ille' &f ﬁ%Yng}?@ céahh %bzl;lﬁgle cycle
dependi ng on different |ntersec I ons. he enbodi nént of th

pr esentrespaetiviely mctordine to phevsoitiag aredalt) Whefr@h acqahdi ng are mstantaneous
di stributed duration for traffic |ights. illusfrated in Fig. 4,

t he devipeedsrofltbelear at ted GRSimatghingipoints, d s ther tength ofid drivipg rzatt;(b:engeen
straight time acquiring unit 43, a turning left time acquiring unit
44 and thetwe{PRg mafghmgtwcn@tSaaaGtrlsﬁ@e dAving4isne.  werein, the

and i fect PobrePYat gty o I tadinggeds 8 fsfﬁrﬁCtSE%ﬁBﬂg%a%agn@E s 5
| ML er Sogi . 1386 OBofRER3AAh) SLiGATabRy WAER, HISHIRT GBS WRles are

floatlng cars ass IVEN I'n I on

time bafﬁéﬁbe(éﬁotdtﬁaiﬁtaﬂ U§%té'ﬁjpté@bﬁebﬁvé @élgg'{m{@@ﬂzdhr[s Pl adc@ré’ce.
preset threshold When t he nunber of floating cars passing

through t hghgi srtep3| of eateddtingn the tdiffettiveedgving ntimienndiadee dtaking heformation
statistical data is |l ess than the preset threshold, invokin

adj ust i (vg,»upid.)4avithin each &R3jcyslei ofgheficatiag cass @s)@ffegtmee@agweéxwﬁag the
the gi ssing, t hrough
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f 2; ggght L g‘ghg'ré‘f%&;\rétcﬁ‘i\ﬁr%tﬂn’i’é‘ i ¥BRIABd AGeordin! B 7t %}Ea,t #hkfein T is the
effective driving time, ¥, is the effective driving speed, and d is the driving distance
within the cycle.

For relevant records of all the floating cars in each time stamp (for example it is 5
minutes herein), corresponding effective driving times of adjacent GPS cycles are
merged 1o obtain an uninterrupted effective driving time which is more accurate.

For relevant records of all the floating cars in each time stamp (for example it is 5
minutes herein), corresponding effective driving times of adjacent GPS cycles are
merged to obfain an uninterrupted effective driving time which is more accurate.

The sorting unit 42 is configured to sort, according to driving loci of the floating cars,
the floating cars passing through the given intersection based on the statistical data into
three classes: turning left, turning right and going straight.

The sorting process is matching location information of related GPS points of a

floating car to corresponding links, when the angle between the adjacent links is larger



equal to the preset threshold, the calculating unit calcul ates the
effective delay tines and the effective driving tinmes of the floating
cars passing through the given interseé¢ion based on the statistical

dat a. The process of calculating the effective delay tine

i ncl udepant £44 el ﬂtiaﬁrrgabapﬁs tipingy et Gringhtl tahdnweaahthePanglecbetwaden the
the floating cars as effective features, sorting the effective

f eat ur exdjacard lioks tuleas ithman 451, db¢ floatintp tayistgoiey sfraighti ngl e car in a
single cycle respectively according to the sorting result, wherein
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GPS cycle of the floating cars as effective features, sorting the

ef fective Thattumitsg lefhtimeakaulidng ngit s isf dardiguves th 5oi aged figbtidutatian of a
single car in a single cycle respectively according to the sorting
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effective driving tine which is nore accurate. For rel evant

recor dslighit #l thet gieeh|in@rsegionaas d madmont bfrithe teffeptivé arivimgatiples oft all the
is 5 mnutes herein), corresponding effective driving tinmes of
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| i nks, whemrhkhgpauifide digliakenentheinge rfemnt td andistansel fo@ethe start line to the
finish line of a turn-left waiting area. In the embodiment of the present invention, the
specified displacement range is 30 meters, and it may be variable depending on
different intersections.

The turning right time acquiring unit 45 is configured to set a red light duration of a
right-turn traffic light at the given intersection as a maximum of updated delay times of
all the floating cars in the state of turning right, wherein the updated delay time of the
floating car is a sum of the effective delay time of the floating car and driving time spent
for a specified displacement range, and set a green light duration of the right-turn traffic
light at the given intersection as a maximum of the effective driving times of all the
floating cars in the state of turning right.

The turning right time acquiring unit 45 is further configured to acquire the driving

times spent by all the floating cars in the state of turning right for the specified



-12- than 45, the floating car is turning left or right, and when the
angl e between the adj acent links is Iess than 45, the floating car is
goi ng straight. The going straight i me acquiring unit 43 is
configured to set a red light duration of a go straight traffic Iight

at the dispiacemehersgget i on as a maxi mum of the effective delay tines

of the floating cars in the state of going straight, and setting a
green |i ghThdwpecified disptacenynt senge glefersriaf & idistangétfraan thhestgi’tvliﬂe to the
intersection as _a maxi mum of the effective driving times of th
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for a specified displacenent range, and set a green light duration of
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the effective driving tines of all the floating cars in the state of

t ur ni ngeffestive drivingrlimesuehflogtingtars paasiagqhmugh\ga Lgi\'fen interssctiontbased on
configured to acquire the driving tinmes spent all the floating
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range.
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at the theviwatingt earsepdssing #woaghetke givefintepstatiod Istesealyon ithe statistishl data.
the floating cars in the state of turning right, wherein the updated
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di spl adBiEaectiinge. calue: the HiatbRtieEuratTh: Ponter e riafie- el the
traf i co ol tc{?ethghé.f‘egrehmﬁre%%‘ah & 32y BBl e Blnec

dr|V|ng I Mes oating cars’in arnin
The turdiiBfoh 'f@hirafﬂc”ﬁgf%WtHdLﬁgnétQ!Ilh?“tﬁe ;ﬁduéﬂdrhééte%ﬁﬂf trgsh‘ét@ﬂ ré@’ucmg the

acquire the driving times spent the floating cars in e stat
of tur rardwarghbbst or the specifi ed
The device for acquiring a distributed duration for traffic lights provided by the
embodiments of the present invention can implement the method embodiments
provided as above. For the detailed function implementations, please refer to the
descriptions in the method embodiments, and herein are omitted. The method and
device for acquiring a distributed duration for traffic lights provided by the embodiments
of the present invention are suitable for, but not limited to, the intelligent transportation
system.
A person skilled in the art shall appreciate that all or a part of the flows for
implementing the method embodiments may be completed by instructing relevant
hardware through a computer program that may be stored in a computer readable

storage medium. When the program is executed, the flows of the method embodiments

are carried out. Wherein the storage medium may be a magnetic disc, an optical disc, a



- 13 - displ acenent range. The specified di spl acenent range

refers to a distance fromthe start line to the finish line of a
turn-right waiting area. In the enbodi-tént of the present invention,

t he specified displacenment range is 30 neters, and it nay be variable
dependi Rga@Orety Menenyt(ROMPbEE Rarrivi AccessTHREY tRAMINdtdevi ce for
acquiring distributed duration for traffic |lights provided by the

enbodi nent $hefabove desesgplinng anegjusi spediiic smbpditadénialditiee pfdsent inention, and
del ay tlnes and effective driving times of floating cars passing

t hr oughthg Biojestionnserreof ithh Rrgseat ivestianiistnetalimied dhergienAny change or
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00 2 oSobRGE BchiBRgESent 1y Bhigh SFkh ol Wi e bARERI RS e presen
trafficnléQidrs st ”tﬁet&oié?ﬁoﬁféc%ﬁb'dfﬁthg‘?iréé’eﬁt'iﬁ?erﬁl&ﬁ\ éﬁtﬂl be determined
effective driving tine of the floating cars passing through the given

i nt er sepy theploéstidnatopbef thatiaphscal data. The technical solution of
the prior art has to install an induction detector at each
intersection to calculate the distributed duration for the traffic
lights, while the enbodi nents of the present invention can achieve
the calculation of the distributed duration for traffic |ights

wi thout installing the induction detector, thereby reducing the

har dwar e cost. The device for acquiring a distributed duration
for traffic lights provided by the enbodi nents of the present

i nvention can inplenment the nmethod enbodi nents provided as above. For
the detailed function inplenmentations, please refer to the
descriptions in the nmethod enbodi nents, and herein are omtted. The
nmet hod and device for acquiring a distributed duration for traffic

| i ghts provided by the enbodi nents of the present invention are
suitable for, but not limted to, the intelligent transportation
system A person skilled in the art shall appreciate that all or
a part of the flows for inplenenting the nethod enbodi nents may be
conpl eted by instructing rel evant hardware through a conputer program
that may be stored in a conputer readabl e storage nedium Wen the
programis executed, the flows of the nethod enbodi nents are carried
out. Wherein the storage nedium nmay be a nmagnetic disc, an optica
disc, a - 14-



Read-Only Menory (ROM) or a Random Access Menory (RAM), etc. The
above descriptions are just specific enbodi nents of the present

I nvention, and the protection scope of ‘the present invention is not
limted thereto. Any change or replacenent easily conceivable to a
per son WKAT BICLAIMED 8:t within the technical scope disclosed by the
present invention shall fall within the protection scope of the
present invention. Therefore, the protection scope of the present
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dri vi ngaidumingbffébttvef dglay itintes ang dfestvd dritingaiass ohehd@f¥siing cars passing
I ntersection based on the statistical data; according to driving

| oci ofthtdughf thegivergintersecticrobasedyon liee Sladisticalglaéar s passi ng t hrough
the given intersection based on the statistical data into three )
cl asses: taeeArdipd & Wdriving fee ofr thghfloakiag gearag settingi ghe floating searsi passing

ared ljght dyration of a go straight traffic ljght at the given .
nt or sdbiiGh T gvAR N iensR o bsest pa dhe atslical det it deenisses: tuming

floati ggﬁct@mnbgi]g}]t]ﬁgaégfneg&paig% ng straight, and setting a green

| i ght dutration _ rai traffic light at the given

i‘ l”:):[ isﬁgt 'Cgé}gﬁlé rﬁé@ﬁsr[i‘é{ﬂeré’%?ﬁ gﬁla %Jf %ﬁigﬁﬁgﬁﬁgﬁib\ﬁbﬂgaf {HEESiveh iftBRsection as a
maximum of the effective delay times of the floating cars in the state of going straight,
and setting a green light duration of the go straight traffic light at the given intersection
as a maximum of the effective driving times of the floating cars in the state of going
straight;

setting a red light duration of a lefi-turn traffic light at the given intersection as a
maximum of updated delay times of all the floating cars in the state of turning left,
wherein the updated delay time of the floating car is a sum of the effective delay time of
the floating car and driving time spent for a specified displacement range, and setting a
green light duration of the left-turn fraffic light at the given intersection as a maximum of
the effective driving times of all the floating cars in the state of turning left;

setting a red light duration of a right-turn traffic light at the given intersection as a
maximum of updated delay times of all the floating cars in the state of turning right,
wherein the updated delay time of the floating car is a sum of the effective delay time of
the floating car and driving time spent for a specified displacement range, and setting a

green light duration of the right-turn traffic light at the given intersection as a maximum

of the effective driving times of all the floating cars in the state of turning right.

2. The method for acquiring a distributed duration for traffic lights according to claim

1, further comprising:



setting a red light duration of a left-turn traffic light at the

given intersection as a maxi mum of updated delay tinmes of all the
floating cars in the state of turni ng'lléft, wherei n the updated del ay
time of the floating car is a sumof the effective delay tinme of the

fl oating caheartidedunvibergoft thedlonbiegtcaropassingehidughcthdi gipdmirdarmattion within
range, and setting a green light duration of the left-turn traffic

| i ght dhet givegitined basedr s dhe statigtical datd istessf thamethst perssit tbraghiold, igstly
times of all the floatjng caYsint ate |l eft;
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right-turn traffic light at the given intersection as a maxi num of

the effective driving times of all the floating cars in the state of
turning right. 2. The nethod for acquiring a distributed .
dur ati on f ér The atdthed forgraasiringaditrguted duration for traffic kghts esapnding tegelaim
- 16 - when the nunber of the floating cars passing through the

gi ven i ht’BFABBEEYMRNHNNGhi n the given time based on the statistical

e unti | Sonun R MBS HRhed PRETEYALelicRliod e FM IRt e for
i nterset%biéb%cﬁi%ﬁ‘?ﬂ @Qc%rﬂ@nls stical data is larger than or equal to
, e

the preset 't hres_ho? hen ca cul ating the effective delay times and
the ef f ect p¥guilhg th@drivingEsmes spbat by aatthadloathg carsH the dthieooturting right

gi ven intersection based on the statistical data. 3. The net hod
f or acdor thengpecitied displaceakerduange.on for traffic Iights according to
claim1, further conprising: acquiring the driving tinmes spent by

all the floating cars in the state of turning left for the specified
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di spl acenegtceflaﬂgﬁng unit configured to calculate effective delay times and effective driving
times of floating cars passing through a given intersection based on statistical data
when the number of the floating cars passing through the given intersection within a
given time based on the statistical data is larger than or equal to a preset threshold;

a sorting unit configured to sort, according to driving loci of the floating cars, the
floating cars passing through the given intersection into based on the statistical data
three classes: turning left, furning right and going straight;

a going straight time acquiring unit configured to set a red light duration of a go
straight traffic light at the given intersection as a maximum of the effective delay times of
the floating cars in the state of going straight, and set a green light duration of the go
straight traffic light at the given intersection as a maximum of the effective driving times
of the floating cars in the state of going straight;

a turning left time acquiring unit configured to set a red light duration of a left-turn
traffic light at the given intersection as a maximum of updated deiay times of all the

floating cars in the state of turning left, wherein the updated delay time of the floating



4. A device for acquiring a distributed duration for traffic |ights,
conpri si ng: a calculating unit conf i79ur ed to calculate effective
delay tines and effective driving ti méd’of float | ng cars passing
through a given intersection based on statistical data when the

nunber aafr is estimoztt thegeftative peday fimet ofr theglioating carvand drivieggaoe ispent for a
within a given time based on the statistical data is |arger than or,
equal tpesifigdedisplacemesheange, and sgt agirepn dobhduratienfof ghe ledt-tus yeffic light at

di to driving.loci of the flqati the floati .
passi ndnEEILRTRECM 8 o RedRER o die Ellecis-divng masetaldne diopting cars

data t . rpgng left, turning right and going straight;
a goi ngﬁgﬁ?%ag%t%?ﬁ”r}@%algg’ui ring unit configured to set a red |ight

duration of @iy Aightire8bchimhbivnit &cﬁﬁibuf?édt {?f?et%i ﬁé%nidmﬂﬁfa%%téﬁre@%tum

a maxi num of the effective delay tinmes~o e floating cars in

state dfaffjoilight 3t the giten Berseetiom a8r #anakingim of Wiklatem delayt tigegoof all the
straight traffic light at the given intersection as a maxi nrum of the

ef f ect ifloativgicaradn therewtebf turairg ughti mreceinghe updaéed tealay tofie gbiting floating
straight; . aturning left time acquiring unit configu_r_edto set a
red |i g’ i@ svmoRf e eifaciive delgntimesdh the floajing ear antkdgvipgime spent for a

o L0 BB i AL SEAON TSt by 78 o
]E Ihe Fl %ﬁltthe%ivérﬁngefs%%ﬁbﬁ 2R é%ﬁ%u&{‘%f i BRLLKE Sﬁ‘\'ri@g tﬁ'rbégaof)fall A€ floating
oating car’ and driving time spent tTor a Specitied dfsplacenent

range, @i ifeie Stalt SPRIMihghghduration of the left-turn traffic Iight
at the given intersection aS a maxi mum of the effective driving timnes

of all the floating cars in the state of turning left; a turning
right time acquiring unit configured to set a red light duration of a
ri ght - t ur ndt Fhae tdeyiceifghecatiringa gistrintédh tderaliost fooiraffic ligphtmrtceenting to claim
updat ed, del ay tines .of all the floating cars in the state of turning
right, %ﬁ%érncqmen%aat ed delay time of the floating car is a sum of

Lhe ef fect L ki MG liel P oBAEAT 58" P8 R Vit “hESBREH g e

of t e oppd e Psp S i e 08N ThiEREqPhRAR the hifth BBl the
of tur rdtaigstichtbita is less than the preset threshold:;

when the adjusting unit extends the given time until the number of the floating cars

passing through the given intersection based on the statistical data is larger than or

equal to the preset threshold, the calculating unit calculates the effective delay times

and the effective driving times of the floating cars passing through the given intersection

based on the statistical data.

6. The device for acquiring a distributed duration for traffic lights according o claim
4, wherein the turning left time acquiring unit is further configured to acquire the driving
times spent by all the floating cars in the state of turning left for the specified

displacement range.

7. The device for acquiring a distributed duration for traffic lights according to claim

4, wherein the turning right time acquiring unit is further configured to acquire the driving



5. The device for acquiring a distributed duration for traffic lights
according to claim4, further conprisig%: an adjusting unit
configured to extend the given tinme wherl 't he nunber of the floating
cars passing through the given intersection within the given tine
based ofimehespdrdt bgtaltdhe dddadings cams in tthansiatee gbrtesdhg tighedsfool the specified
when the adjusting unit extends the given tinme until the nunber of
the fl odisplagenamd r@gssi ng t hrough the given intersection based on the
statistical data is larger than or equal to the preset threshold, the
calculating unit calculates the effective delay tines and the
effective driving tines of the floating cars passing through the
given intersection based on the statistical data. 6. The device
for acquiring a distributed duration for traffic lights according to
claim4, wherein the turning left tinme acquiring unit is further
configured to acquire the driving tinmes spent by all the floating
cars in the state of turning left for the specified displacenent

range. 7. The device for acquiring a distributed duration for
traffic lights according to claim4, wherein the turning right tinme
acquiring unit is further configured to acquire the driving - 18 -

tinmes spent by all the floating cars in the state of turning right
for the specified displacenent range.



