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Development of A Traffic Network Controller using Fuzzy Logic

Jong-Wan Kim' - Byung-Joon Han''

ABSTRACT

This paper presents an intelligent signal controller for controlling the traffic lights on traffic junction network with
dynamic traffic flow, where a junction is connected to adjacent junctions on four sides. Prior researches have been done
on the single traffic junction. However, it is difficult to apply single junction controller to real traffic situation. In this
paper, we develop a fuzzy traffic network controller which adjusts the extension time of current green phase by using
the fuzzy input variables such as the number of entering cars at the green light, the number of waiting cars during the
red light, and the traffic volume. The proposed method was compared to the existing junction signal control methods on
various traffic simulations. Simulation results show that the proposed fuzzy logic controller outperforms the existing
controllers in terms of average delay time of cars and the cost function defined in this paper.

1. B oF 3ZYe) olZ2YTHIL HE HEom B AQY) n
SERS AN F e A2 FlHes uE
o) olE S FAR =T Qg WEH A5 AAE E83e Fod
< AT FFoth Ao AZgH), AHH 3, WE A5 AougE AQAZF A)of(pretimed cont-
gH g9 7 5 AAR, AEF, 873 st g rol)9t 7+-84 Aloj(actuated contro)Z & =+ it
o FEE A% wEEF ngo] 19939 JlEo= A 3G Ao F7)(cycle), A £ (phase
sequence)9t & ZE Ao WMt nAFH o
:ql%_%gﬁlg’k d=GeAFAGe] FEAA ATHe 93t Az7id FEF EAL gy A A
EEER: L awwg BB 0 (TOD : Time of Day) AZA|7t APel 2t o
Yfiﬂ"d B sl EHE 8

245 19989 59 49, MA]-%}; 1908 99 24 7t ool A7l FrE ANmFY FTIEIF g4



8l gk W mpf A Er 2 AR dolg UEha,
FoliM A5 AV WA ¥ 4
EE N3 AHE E3rH2l of Wi
7t w R wE e Qs asta g Y
A AR o8 ANFEL AojslnE WE g
A3 o3 shx Eavh 784 Aoje Aan NE
AN AZE 7R Ga #AE Ao EA 470 o
2 dAS a9 AR g3 NI E AefsA R,
e BE7F A e P 2YR6HA b*—'? Al
7Hgreen time)E JHIEHAl Hol MNE Alof9] &S
dolmai= alo] ArH2]

ME AT Aoldl lo] AR, dIIAFEF, A
MAE d7IAL 5& ARESt A 54 Ak A
FAY @AE v Aojzle oY YEHrER
W Fgstad 7 HAEF Beg Yol ok ol
WE AE #oirie] FEYHOZE ofuld 3 BH
st HAAzH o] & 7?** A ol HEL
B}l o8 EU3 A5HU AR Ao n¥
e dA 7 FL ko] E 4 9lth

71%9 HA wE Aol #HEL ) @Y 2R
Hog LAt A
AZEE gl Aoz
Wog Faslo] it

b

adzrt dake 25 gz

B oATAE o7 4 RAZ Yol AHE 0
W Aol71E Awdh AdsE Aojrls WA
AYse BEPo] Hol ThE 8 FHe AsFoR

®, ngHol Watlet: HdaA AFe FHMI=
M2g A= 25F Aoi7lolrt wtA Atd Py
2 A nARAY wEFo] wol W= Al
HEgA7d 2 a%E 7IHE + o

B =89 2%de #A aF Ao W st
I, 33 e Ao #HA mEY Aelrg Jesty, 4
Foll= AgdolHol U dEH 29 AHE Moy,

Sgela A Pzt

2. Hx| & Ho 4Y

QE Al #Hx 2F Ao #F A7 g2 ¢
t}, Mamdani® Pappist @99 44 @Az A&
% Ao 9% 9A =8 AI7I(FLC : Fuzzy Logic
Controller)Z Al¢talgitH3l Alojrle] ¥goZe &
A = NEE A AT, B8 NZARZPEQE 2zt

WAl =28 AtSS nEZ MO719 JHE 2909

A0k
el
R
o
[
o
o
in
AN
2
2
-
=
24
o
(@]
N
==
&
(@]
N
=
1o

T(group)
o7 FHYE BAE *}%6“4 o] W délﬂ} A}

Gomide % Zﬂ"J?& ‘—‘!% Z‘iéf(adaptlve strategy)
S 7kd HA uE Aol E A7 AL HAH3F
ANAN7 A8 BE gl wE A& Fao AEE 2
] }b Aoltid]. BAA He&H A FHZY F X
& AHgEtgnh o] FLCE 7|23 os =4
ds} WES3 ve Pl P48
g JEusE ARgEe, @ 54 3
p 13;;—14:} o] ukalo 2ot Aug
2E daez Ag=Hey gt
AA BAAAM Hg HFE A

TN

k)
rN

Z

fo
ot

ool
e
m

T
ol
=
=

5

il

>

©

Jfm

S
T

_)‘I_I‘

[ﬂ.
R

2
e
il
ﬁx
s
ﬁ <L

831717k 414

Jamshidi
2E d4oz 379
S3tg 5] g9
44 N5F A

= AHg-3kl

°
oo R

olr
o g

T&271 shises 44 At
17he] EHHUFE AL
3% 3 A5 9

&, 84 Agste F
#i #A #AE vt
g A2 ubE
":r 26Ng A&
| tiste] AlE#H e
lgﬂlow 432
}74 U e As

o e
oo
N
s
=Y

&
rE
e

M
Mo

ot _]1.(
iz

it

o

=
:
R

I‘E[UEQ‘_—Q

Z

X
S
i
kel
o
)

)

un yo
)
olr
oX
F
i

L=
ofo
QL

I

e
N
-

RO
=

o))

o

=
2o
y E
‘rf“:qoz
o
_wé
s
o =
n

035 rlo

ol

g

o

i

3|

o
. ‘10

2
>,
_QL

k!
39

o 2
b
Bl
oft

fo
ot

2
i)
o
N
rr
il l
P
lo
HU
2
o
i
2 0oy

< X993 FLCE

4

DRSO . I
>
2
1o
1o
" 2
O}iﬂ
o
iy
NS
u
i
lo
o
=1
=1

3 v L EHG}"% AHEFATHL
aF 2ARd A9 42—‘?—— 7}7tol Hxlsﬂ old wAE

1 e oo}
Folth. o] A7l 7FE EE
AT BE #d RERZ FAH o IEEE &



A0 StmEENeEE =X MSH M11=981)

e ERRE HH AzelW, 4w @A)
wAEAS TEY S FHetel RAt sivht %
B AEANLE HREAE Gl Rl B
wEe of ¥ uE9 Ak FUSe] AN v 3
Q14E AP of Aol 69 WSS A
stol edgAole AwstAw, 2 Ad wazel AN
gol shahti 247 gk

e AATE o, $84 BWAFE A4
¥ | s AAe eEge Fgos

1o
I

o
S
2
ox
w

hu N w 1
BHEE Shele 44 Aoz o EALoRM &
Fe ABA7IE Aok B =Rl aEge A
58 AsHoz Aolay] A% @E AT Aolvlg
Agses Fvh FAH ] Wl wae:
A% 522 Aofs] 918 wEYel Aoy v

WAzl Aejret WA ol2e EAlolty,

geb e WA Aol FHe Agen, 43

Azrel Hdighs WA e2N 4% A2FS ddsA

au
)
=
o
=
rle
=
of
&
<
=
=
3
o
o
>
oo
ok
£
=]
ol
o
rlo o

wapge] szehelz Fshe AFFEZ small

R
»

medium, large 59 37H4 1o1x WRE Apgsla,
TR FFe- iRl 4 zero; small, medium targe
T3 ZE 7HA] oy W4r gAY HA =i
of 9% 242 d =4 g9 A 7HExtension)
S 2 zero, short, medium, long® 4942 Fd=H i,
WFF AQAFF 2 )RRl el F4A| 7
A @uneEd o Addd 7t JEduso] H
A gh(fuzzification) & A 2% 47F 29 1o vhe}

4 9lv,

e small

-~ - medium
- - large
(a) ®EF (cars/sec)
—— zero
. -
/Nt T small
- 7 medium
=ee= large

0 8 16 R4

(b) Y 2 (cars)

" por - | — zero
1 IR ' &
SN /oy --- small
v
FIN - - medium
) \ e larpe

— zero
1- lnl \ ’ -
FAREN / . --- shore
* LY
‘: )’ -+ medium
1' / ‘\
PN ¥ cov- long

0o 3 B 1n
(d) FEAIZ (cars)

(38 1) HA| Y&sisol A% g
(Fig. 1) The membership functions of fuzzy input/output variables

32 Mt Tx| Hof Fa

FLCE WESl we A 74 202 WroAz,
b wobck Ao} Aol taw, & 249 Al 13
of AHgR3 UTHILL REF) weh F& i



e g las aF 95 dEE o8 ¥d. wE
& gro @ small, medium, large ZHzbol W &% A
B2 Assie] Hige zhe o Ao FEHE AME

B olg Bol, WEBY 2% AE Hrjgrol medium
olebd ol#he} L whel WA Aol e meh o
HAHE ARHE,

i AgaEds = and U715 = ANY then BN = zero

if AQAEE - small  and H/IARSF = zero then #4412 = short
if AP = and W7134%5 = MEGsmall)  then #3417 = zero
if 9035 = medivm and 7S = zero then $4NZ = medium
it A4S - mediom and W7AAREE = small then &HA7 = short
if A4S - medum end D713 = ME(medium) then FEAT = zer0
if RGeS ¢ large  and WIS < LE(small)  then $3ATF =
if AYARE - lage  and WA = medium then 4|7+ = short
if A0S = lrge  and /1A = large then BT = zer0

/14 HA AU A CANY'E A% BER
o 190 ojulsh, eitba "ME("Sh "LEO"= 72

"es

"more than or equal to"®} "less than or equal to"&

el o3 2ol geldok

0 for x; {x,
#oyea(x) = [
1= (x) for x, 2x (1)
0 for x; > x
j43 LE(.r‘;)(xl) = [
1= g plx)  for x; <xq (2)

og7A xE HA WEel ) AEka g | ol H1
xnE A4 @] 2% gagel Azt HE AA W

o HEE QoW uiw)E xR D
xo="small” EE "medium’ 59 dojF¥E 7td e
E

olo] WAl FHEY NE AEE AYRFFIL K
Ags uth Ao 48 A ga, B2 A4S
e o1 Axd wat 4L Azlvhs ot wEF
o] small?} largedl 3-$-9 HZ] FHEE e 7|FS
2 7tzh T AASY. 53], Ag® HEe E
o Wiz de W] uet EF BgAzEe] A

e Apggth & ¥ eko] smallelW A} 2h={zero,
short}, mediumel® &#A17k={zero, short, medium},
largeo]® &4 A17t={zero, short, medium, long}& A}
g3t} ol o] L we FFE 0~3%, BT

HA| =218 AHES IEY MO0719 i 2011

ol 0- 6%, B
AEG] et YT AR
Hrh ol 3}%}*17&1 0z}
nAE g o

ZFH W49 a) 3 A s (defuzzification) 2
AW (center of gravity)& AH&dT: F ‘ﬁ%
g #Hx Age BAZHE van, o dg gd

ojo] Ml Yo AMg3t= W olTHIL

o
jz
4z
X
e ol

il
>,
O{N

4, AgdolM =

Ageolae Hds dA HE bede 1d
of B =RdAe g g 43S HgEg uF
e 4x4 B P Fxg shdch wESRe 7
WARE A BPdE Moz AAIH AP
o] $-EAMe S AQ AN, TIAALe F
AAE A4, B34 Felddg Aoy e
Aol7t sml &S AFoE AP oY, WAL
kel 7%31 400m= AgstArk 29 g g
BE A7 8 2 wgEE wxge] gAdd 9
kil ’ﬂ.“& AA71% ZAD £ 150m gojrl el
KAl ’{,‘11717} AR ﬁ_‘l."i 7Hg gt Al do]Adel

4

205 AA 16749 lﬂ}i%‘ FollA dF mRAZTE
wolga gtk 1 29 @R 94 dE 2AEL
4w AY4E dhdt & Ryw 2R
o oezE F 06T By ubalg) AAxFEFT 6
04 BA gl drA gt 4, 21 A E
ael a7 AFAsE 210, 01 B el A
247 109 242 teban,

O#OEE;E_.

1 AlE2olE{e| JHat

HB7s st ’\]Ef’ﬂ 1E1& Windows 9% 3‘”‘01]*1 o

TAHA AJAF Aofel Visyal C++2 W Ea tHI10]L
A 2 & ALEILEH‘“J% 2% ez Z2ad Aee
s gstzg, AEdolee Fgeoy FARFTE 4t

LA E R E1°ﬂ*1 W A 2 NE Foly B
¥ (Poisson distribution)®] #& dojA ol mat 2
e BN, g &£ A4 60kmE A4St
o}, 1667(m/sec)2 HAAALL APBAAE F5F A,
A, FHARA, 23 H 48AE AFEsATt o



917 BETEX2ET =X Hbd M1=(09811

(38 2) AIgdolMol| ALBEH == BAZY

(Fig. 2) The multiple traffic junction network used in the simulation
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