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Traffic Signal Control Scheme for Traffic Detection System
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Abstract: A traffic detection system is a device that collects traffic information around an intersection. Most existing traffic
detection systems provide very limited traffic information for signal control due to the restriction of vehicle detection area. A
signal control scheme determines the transition among signal phases and the time that a phase lasts for. However, the existing
signal control scheme do not resolve the traffic congestion effectively since they use restricted traffic information. In this paper,
a new traffic detection system with a zone division signal control scheme is proposed to provide correct and detail traffic
information and decrease the vehicle's waiting time at the intersection. The traffic detection system obtains traffic information in
a way of vehicle-to-roadside communication between vehicles and sensor network. A new signal control scheme is built to
exploit the sufficient traffic information provided by the proposed traffic detection system efficiently. Simulation results show
that the proposed signal control scheme has 121 % and 56 % lower waiting time and delay time of vehicles at an intersection

than other fuzzy signal control scheme.
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Fig. 1. Vehicle detection system based on vehicle-to- roadside
communication.

ol
-

oft rlo 2 > ol 2 rH bl kI K oox X L oox 1o &

AuE B4 A F Ak RE SFNE 3
2 = A e

rx K

= Mo o

o)
AE AR AL 4 AT TF HIAG AFAD
=

_>|~I_,

r> tlo

é".:

N

_>',

N

[o

N

-

rir

= :

o

i

o

o

*

m y, oft
S g

i)

ok

W =

o >

Y
HE

ohiet A uﬂw, i HAA B
o A0 A% Aus I wE 9
ao] meel AT 5 e ofe

AR AGE 5 Y= Sk A

s
H

o2l
o

>
>
r\l
o
ox olfl
T o
i N

}O{l —_

2

2

mY)

=)

flo o
n 2

4
i
N,
09(_:",
oZ
<
o
f
e §o
to o

i mﬂ

w o
o
Iz
Ll
=
R
H
[
i
A
re
iih)
i
o
[
oft
2
)
o o

ol A Aljtshe AbER 7F BTN aE
ANz wEAR 5 TgArE oo gk

g 2 1" ANEESS &Y HA
TS AuaL e AFEe FU1HeE JE A wAA
£ AFsith. wAR HTeka e A2 JEeH v
MetAl =W 54l AEE 74 AdeEi(listening
state)oll A 52} AE(active state)Z HFSTE o] W] T
2ol A4 ID, GPS 4715 a3 d5% &=, A
FARNFI YA H, FHAGE) 5 ANtz
&g o] RS
! ﬂl°l~% 53 2sAAdz AFSA = g
SANE Y3 HEHE North/South/West/
East), %Cﬁ%‘(loom 200m, 300m, -, nm), ©]&FE(A=

O
Ny

ni o

l

o = b
A% 7 eSS B

7Zo] wE Lixﬂﬂ 1&;% Iﬂ_i}ioﬂ ke Erfﬂxd
A%, S8 A 2o AR AR veeA 43 ol
= Aol A ABALE AGIA ol 5 BE
IER(ANT, ANFE S4L welshA @ ek ol
o8] HalA ;q.ako] S A9 Fe AW HAAE B
o3te] 3+ A Woll 2dke] xduto] wARE EulsHA
Hol wAE W 2 A5 hrAZRE Z7MA7)3, F3 A

SCSHA J1E 721

' Waste Time (W)

(@ @OO ______

[Green Signall] )

.Illllllllll'

[Detection Areal

N :::<:+_:::';§:5

[Green Signall
[Detection Areal
Y2 I ST AR SO AT HANZE )

Fig. 2. Inefficient light operation due to platoon and sparse

driving.

Duration Time = Ming + TIMe g+
& ] )

= Road I ength: 400m
u Vehicl e length: 4m
= AF Range: 50m
= Oneway J lane

11ane: left turn
21ane: straight
3 lane: right turn

ween Wireless Communication

=== Cable Communication
Y3 wARRe] 7 2

Fig. 3. Zone division at the crossing.

Aol AAY gls A9 #H3A SRS dHlEe o
& 7R T3 71EY] AEAY JPES AP 23
g AATY el AFe] Foll wieh wFASE Alojsia
Utk wheF xpEFSo]l a7 2(a)9t o] wAERERE dg
ol FHeA 2FS o] AT WinhF9] H2A]
S GHIsHl Hal Ao ARl walRE FHSHA
Aotk 8]l 27 2b)9k 2ol A BE7F YA
& Aol Ao ARto] wARE T 2 A
al ﬁiﬁl z?i = GolXA & Aot

Az A7 el 27H91 IEey wzat

= 970 Agarlls Be BARol Atk Hepd & =
BIAE 57 WALE PHOE WASE FIER TR
sgom, AT APTFAL FH0E AF Ywol we
As BN ASALE AR T 2 AsA] A

2 ]"1 A= 79 BT 7|HE@ZDS:  Zone
Division Scheme)f a8 331 go] wWAEZREY A
et £99 =28 e 79 (4, 4, -, 4)0% 2T
o 7N, ZE 7, B0 w2 ew FL ong
o} @A REA T (green light last time)e Z 7 We] x}ak
T2 AoEe 9% ¢ uet AA=EH, g FojE Hd



Ot
o

722

A A AR (T, 08T DAY 2 B
o Wz AFHE Ju A A%
37 Aol Sle wE Aol =4 dE ¥
Avped] AeE Ak gejai wekd nfd
= ool mARN Hel BAAEAZ 7,

3} o] BoJE 5 ek,

F

7R oR 7p Foe] FAAEARRE

ol ofs) AR, g o] FErt el

2948 A9 o Tae A%

-7 Z9 AF EE (d)E F 3 =pAolA
e Ak & ol g7] Akl Hui]l AR

o = A = Adok F, oo FIelM AF 2

= dE v 2ol 4o £ Yok

iz}

ofl po

o

3k o)

AA

pi

w;

AN w7 Z9) @ A AT >
Fo) 58 waiE, N& HEH el di7)ska
gl 4, NE A Ao oirlsha gle Al

[ RN
AT

n

Ty = E T(di7 di—l)

i=1
A71N Qoo T Z& 9T BAASARE (dd, ) S
o FHe] W el o3 AR ol et
3% 5 Aok &, dyE 3 nck ack

Hd,d, ) =T, <d, ifd,_, > 6

—0  ifd_, =0 @

ole} o] ZTG@AR AHTNS SHOR Ak
So) me @A) ASAE APFoRN WA 2
Gojxl Felol ] 1FL Aol Aol APA, A

M g

27} QYA B A% WS HEEH AsAANE
MG 5 oloh. B =R AN wEAE 7o e
e 79 49 o] AR @A A5 £A (HE A,
P A3, /A4 A7, 54 NS Ahes .

7 4% BAE PG 2 ) s ARE BAAEA
20l e} A5E Aoty nAY A5 BAE Sk

T A% wAZL AWK Ay $7b 4 B ($4
P WSS BUs AT B T e

¢

i

o2
North North
o/ =E /M HaE 1
INS_Straignt] ” ‘ ” IWE_laft] ” ”
ALREN it
— —_——— Jp——— —_
Wesl____"_ l [____ East # Wssl:*::E//z::': East
= s =l ====
(IRl Hjn
[IRal ol
it i
> FAUH R South South

=/M 2s

North
Iy . ,
gl D BT IWe_Straight]| 11| 11
oft] 9
- 1 11l
1nin 1T 1Ty
¢
e e ——
Woest = = East h West == e
——et e —— e
| AN
[IREN
T
: oM B South

I 4. 4GA AAL
Fig. 4. Four signal phases of traffic signal light.
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Table 1. Experimental parameter.

Wk =9 A= B 5 2253
Case 5 5 w A HE (%)
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