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Synchronized Transit-Preemption Signals with Genetic Fuzzy
Logic Controller in Arterial Intersections

S ETHE

Transit-preemption signal control has been used as one of the preferential
treatments to facilitate high occupancy transit moving through the signalized
intersections. The reduction of overall delays in transit moving direction, however,
can be offset by the increase of overall delays at the cross streets. Without a vigilant
design, the negative impacts to the traffic at crossing directions might outweigh the
benefit in transit moving direction. Therefore, appropriate design of the control
mechanism becomes an important issue if one intends to introduce such preferential
scheme to favor the transit operation. The purpose of this study is to develop adaptive
transit-preemption signal control mechanisms with genetic fuzzy logic controller
(GFLC) to minimize the overall person-delays. Two transit-preemption strategies
including green extension and red truncation are adopted. In order to minimize the
overall person-delays, transit-preemptions are not necessary activated whenever the
transit vehicles request for the priority (conditional priority). The necessity of giving
priority to transit vehicles is controlled by fuzzy inference from traffic flows in green
approach and queueing length in red approach. To investigate the robustness and
applicability of our proposed control mechanisms, as isolated signalized intersection
with various traffic demand scenarios is examined. Moreover, our proposed GFLC
control mechanisms are extended to adjacent intersections where simultaneous,
alternate, and progressive synchronized signals are further examined. Finally, a case
study of adjacent intersections in an arterial is conducted. The control performances
of fixed-time control (without transit-preemption signal), unconditional transit-
preemption signal and the proposed GFLC transit-preemption signal are compared.
The results show that the proposed model outperforms.

Keywords: Arterial signalized intersections, Genetic fuzzy logic controller,
Transit-preemption signal
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GREFt 8 BRBEZRE 0 AT TR 9 BIE RHE Ir~rg 0 R R
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¢ =c,,, +r xsf

¢l =c) +r, xsf g;
i =ch +r, xsf 4)
¢! =max{c,ci} +r, xsf 5)
cy = max{c/,ci}+r, xsf 6)
¢l =max{c},c}}+r, xsf %
¢! =max{c],ci}+r, xsf ®)
¢! =max{c!,cl}+r, xsf )
H o, sf = (Cmaxg— Conin)

i=1
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BERGBHE L RAQ~O)ME B 454 > A u2tE 2 S

NL NS ZE PS PL

1

Bl S 3k %Hfzm> N1 LF



A3 BB Rz 2 E T

d S TR iR E 2 BER R B A e AT 0 3928 0,1 il I
B EF * 2 simple GAs ™ i3 % (Goldberg, 1989) - o SEHERF LR R
BB REEP 0 AF 7 HE T max-min-arithmetical < fie * ;X2 2 non-
uniform & % > 3% o A itdeT
(1)Max-min-arithmetical < fiz > 5\

Max-min-arithmetical % fie * 3% % d Herrera et al. (1995)#7#% 4! » 7 f & 7 #c
Sorh2 B F R > I AEEMNZEL > VHFEI(BFSTLFRESE - R
feig it > 3N 4o

G, = aG,' + (1-3)G (10)
G, =aG,! + (1-a)Gy' (11)
Gs™* with gz =min{gw, 9w’} (12)
G4 with gad  =max{gwi, guc} (13)

ﬂﬂ’G”m—l@@%§4%4;ﬁ43w,g;@g;13ﬁu*‘ @Aqogﬁ
2 Gv SEEZ2Z A NLJ ’gwk % gvkév\‘;v']ﬁ‘%\__—{bﬁ Wz 5 kBAF-az-
W E2 ¥t N AGF Y 2 & P Bi(number of generations) °

¥ob i ing R osimple GAs 2 gL AR 4 o~ BB RS 5 (two-point
crossover) > d # R & 4 3 F K (4oB] 6) o F]P 0 F B @ E 2RI 2 BA &
AIMMAEL 6BF ARSI LIS SBAIMY PEREREFL 2B B
wEIY > Hi 6B PIPE o

1528302102 152104102
]

4021041212 402302212
PR E

Bl 6 R fe™ T R
(2)Non-uniform % % = 3%

Non-uniform % % * ;% % d Michalewicz(1992)*7# ! > L & p 73 = » H -
{ﬁ“*?&%ﬁiﬁ@ﬁﬁ%’wﬁﬁﬂf_#pﬂfﬁpm%%’lkﬁ
simple GAs 2 ZAFIR %> ;1% 0 & 1 2 #é o 8 - H » ki3 1 (simulated
annealing) L& > & BA- & RBP F R 0 LI ITRIFR 2B BT N
RINiEY o AFBUDRIRREBIG ) > A FREEF 2 i BRRF
& N geT ol
:{m+AG&E—m) if b=0 (14)
g —Atg,—gy) if b=1
Pk e AAFRAI MY Kk BATF] gk % Ok A,\‘%l LA T2 P T
% — "L 1% #ciE (random number) » H & 3 {0,1} o A(t,y) 5 — 5 S¥c > L E

P A A
o
o

= SRS R SRR VR el o Ea
Alt, ) y(1—r"" “” ) (15)
He or Z-%gidcE > HEEW0,1]T A< Fit® ¥ h 5-K22L%
o o ;“(15)4’\—" ALY) T 2 BT RIS B B2 e A ki) o

TR L

4.4 GFLC ¥ % i iv # (Iterative evolution of GFLC)



F- BFLC > 23 nikE%E X, X, Xn 2 — B #%ﬁi y» &%
ﬁ;:\ P E)i K&AJ QJ dla d2'1"'1 dn 2 dn+1 ° TF):»‘«/\ MT_? %‘%%Q’% L + ‘g'—:— 6"

A5 HE W ime x5
Step 0@ E XK T&/H B2z A4S 8iE > £ 4 s=1-fp=M MZ- ~H-
Step 1 * if # BiEALR

Step 1-1 : "L A 2 piFh ¢ Mo Acde " ¥ o #iFRd WG []d, BAF -
i=1

=1

B RFIREE S S A [0, dyea] P 2 H TS -

Step 12 MG ol $HIAH L LLI ML GERE
(fitness) °

Step 1-3 : iE % o

Step 1-4 * = fie °

Step 1-5© R % o

Step 1-6 : Rlzdis t if i (A LR LH P FRFET ) - FE P2
Step2° % F » Blw I Step 1-3 °

Step2 @ & s 2%/ 3 ¥

Step 2-1 : ST A 4 p 4 J M2 A4 2%3 o o B iEL I HME G 36(nt]) R
AF o B BAFIA GRS VA A0, 9] 2 FEEiE o

Step2-2: MG BHERP 2 e X L AH P HEELIMIFERE -

Step2-3 : iE %

Step 2-4 © 2 e °

Step2-5: %% °

Step 2-6 : BlaFiz ki (FRFELFET ) 1 FE I Step3 e FF >
Rlw 3 Step 2-3 o

Step 3: 4 fo 5 %% ¢ M2 B X FERE s NAFILE K o PlzEB L EE

(dFgREs: " (-fa)S e ebiXRT2 B BiE) L3572 « F4

Rlizat > &7 FE RG22 BERNEHF Ik FE R4 s=s+ 1>

w3 Stepl o

453 & B Sk

BLAT RO AL St R gl W EF R R RISk kT
L *wmh FOoATAURARNERIFRAREHY I LTI ELB
%*“ P BB T 3 4 8% (Total Person Delay, TPD) ¥ 2 418 »e3= ke dp k0 7

EX

ﬂ%é@ﬁ 2 FREPERRTLBCRAEFERL L R s RSk f
TPD

SHGER @WE 2 itk > AE TR A %ﬁﬁruhz (May, 1965)
F Al FH > BB R iﬂﬁhalé E AL BT @#
R EPRER OREFR T DR R B3 wF T A 5 (17) v H R
WAeF] 7w o @ TPD Al 3o @2 3 fmutiF (TD) % B2 B a2 5
(Loading factor, L) # 3] o
_ Sgr?
2(S-q)

(17)
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