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Traffic signal control problems in urban
street networks are formulated in two ways.
In the formulations network flows are as-
sumed to satisfy the user route choice
criterion. The first formulation which is
called implicit substiuation incorporates user
route behavior implicitly in the objective
function by recognizing the dependence of
the link flows on the signal variables. On the
other hands, the second one which is called
‘penalty formulation’ consists in expressing
the route choice conditions in the form of a
single nonlinear constraint.

ABSTRACT

Approximate solution algorithm for each
of the formulations was investigated in detail
and computer codes were written to exam-
ine key aspects of each algorithm. A test
was done on a network which is small in
size but sufficiently complex in representing
real-world traffic conditions and the test re-
sult shows that both algorithms produce
converged solutions. It is recommended,
however, that further studies should be done
in order to compare the performance of each
algorithm more in depth.
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ge¢G
y(RK+J

>z > freer (f, &) (3-8)

iels I=L;
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s. t. R (3-1) ~ (3-3)
474,
c: (f, g) = TL, +UD, (f, g/ )+
RD; (f, g )

o =
TL, = 725942 (44)
UD, (f, gi) = 7t2 19 #—AAA7
RD, (f, g) =7h2 19 WfeR A

A2

P19 SHgre S5¢FolY o] &4 4
F27 AT e 2= E5grot °
% A(3-5)e4 T(gle g9 shrolm
2, ol§ 712 A 29 Incidence 73] A
£ A8std 4(3-5)F Ple] sNgsha,
P3 =

P3:min 2 >
geG ie [ leL;

f, (g)-[TL; +

UD; (f,(g), g:) +RD; (£, (g),

g:) ) (3-9)

99 RIEE the L MMM R o
§ 7Y+ U
e s e MEE 9 FAAA,

min P(f*(g), g)_= M
leLg

f,%Cg)eci (£,%(g), g1) (3-10)

A7 £,*(g)e gt F42 & A=
19] o] g HY mFFolth

o] f, ¥ (gl FolA gol A ol &
Ae) EBEBBTES MAT e 2o
9% 2AE 2d o3

£, c; (x)dx

0 (3-11)

min 2,
feF lelg

£ (3-11 )& Frank-Wolfe F#S EHsH

4, 4% T¢ 4 A9
2) Mg Y4 Y Bk YxeUF
AdmRO e F3 HEL R oA
oo %4 g4z #HY 4 9%

min max ¢ (x, u)
xeX ueU

o] W, ¢+ A&Fold, xd ddHA=
2= (Convex ), udl HsldE 2E(Concave)
gholel, zelx X$F Ust s &85 AAA
3H(Closed Convex Bounded Set }o]= o}z{¢]
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3t 9 9 KHEs 9F T A=

(a) x**' =2"-x(u*)+(1-2%) - x*

Wt = 2 g (k%) (1-2F) ouk

(b) x**' = 2*ex (u*)+(1-2") -x*

uk+l =qu ( xk+l )

x (u*) u(x*)e ohg3 o] FajalInh

¢ (x(u*), u*) =min ¢ (x, u*)
xeX
(3-12)

$(x* u(x*)) = max ¢ (x*, u)

uelU
(3-13)

¢ Ak ol 248 w5

0<<a<l1, lim Ak =0,
k—o0
o
2 A =00
k=1
q714, X=(f, g), u=ez 1, 49
YuelFel P5E EARIE A Az 3
45 2Ale FYP4 4 A + Yk

¢ (f, g, e) =c(f, g)- f-{-,J..

c(e, g)(f-e)
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244 (3-12), (3-13)&

min c(f, g)« £+ p-c(e, gl (f-e*)
feF
geG (3-14)

9}

min c (e, g“) - (e-f*) (3-15)

eeF
2 22 RHEHT + dox, R(3-14), (3
15 )& Frank -Wolfe 5&& ol &3l £
e 4 F AH(11].

olA [ 3&idlA BAT AA  HrAM
AR GrE Bt ¢ A% d: T
gom, o 45 olgsld HHH MES
syt 2R 248 KRS deth

=
R
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B ¥ 4 o,
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= a8 A
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feF
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(e-f*%) (3-17)
3. ATESHS RE H Az sy
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13
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g wEEA EAE pHskaa g (2
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Fslel o] oo g FHE FFE A
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WTolAe FRS 5442E Aske ™M
Es ol gk

L& AES 9t XX& Agolz 3t
W, FoA TAZ i ¢ Lol FEFE A2
ol A F4A e w3 2L M
& A Ak 18 (Y 3.1) L dEs
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7} 95 Ao2 FEHAA [12) K HR
A H%E et 2 BAHKRE 2l
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¢ (f, g, e*)=C(f,g)- f4+p-
c(e*, g)-(f-e*)

22 vebd 1 glem (3-16)R2

(3-20)

=418 KRl A7 AYPH

min ¢ (f, g, e™)
feF
geG

(3-21)

7 s

8 (3-21 )&% Frank-Wolfe dunel&
& o] gsld fo] st EH (*(g)3
ojdel o] f*(g)e A KAH Y %
71 "ok olAl BHY4: 4= g @4



16 Journal of Transportation Research Society of Korea Vol. 5 No. 1, 1987

7} 5 o] 2EH 455 amane g
+
é}

min ¢(f"(g), g, e¥)
g<G

min Z [{LIDa(fa*(g), ga) +
geG acA

RD, (f."(g), ga)}fa"(g)
+ #{UD, (e*, ga) + RD, (e*,

ga) - {f."(g) -e"1) (3-22)

ol® Az gol HT HHAE T3
Fo 2y “sSugtdy " & FASAE

Lol RBFHE FnelFee o] FEE
o] &3lglen] 53| o Hikolv 7 HEEBel
A9 E4R 7} #ETY W YFEY dE A
#r5l= o7 =4 (Exploratory Search ) §¢]
fwEsol Ak

ol4t M XS BT dxeFY
FAEE (29 3.3) 3 o] Yetd
Ak

74 slel K@te AL Al o
Ze RE o] &j
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%ld
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atel | R o] ojm =gk e X} 3tow]
Tobe ol ok gshAl sle 2%=] god &
e 38 o #iTe
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L = HRAEY 2 AT

f*¢F =39 2% =iy

t:FCR" - R" = Fol]l dsj4 o=
mapping & o] %= J7L2¥ & 4 it Ja-
cobian 7% ¢/ (f) =[ at,/3f, o], Fol
A4 gEgold, TE kg3 e A3
A8 ] EA e}t (Dafermos(411]) .

minJ'f tdt
feFJ o

ol W t'(f)7F RE f ¢ Foll a4
Positive definite o]®l, f*¥& o]t}

22y} Dafermos [42) 7} Bl up9} o]
atd sp2e] Lol W3 Jacobian f7500] JFEH
fBold, wEHY 22L A4 2L A3
A2 BRI T
gramming Y & o o4 FHE 7 gk
o] FEEel NFE W P —F @#BRE 9
A RN Bolland et al. [43]) 0] R
¥ HEE AL
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a4 eh3a 2 HREAE e e
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., fr)

ferie o] BAY slel f2 Fomzy
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o] dme[Fe] sty g 2L t 9
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aPE A AL ALYl B At

V. tERR {4 9%
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A A —f R i3 Yae

2238 (Convex Pro-

17

Fol BMBEE 9 F =7t = MESY
PTEaREfl 5 EBEY AES #9349
¢xe]Z8)2 FORTRAN Zza9¢ B
ek FA4 AHRel AL BE =23y
L 11 ¥ =R2IYo R EREY Yo
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] HEHRo A BN L2398 F
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He SEBe] sloh 193 29 Xl
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