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A Solution Algerithm for Elastic Demand Traffic Assignment Model Based on Dynamic Process
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E3ulg (traffic assignment) A EFFLES 23 ¥ oz}, 32T B e 4= =
o B7kehe =72 1 247 HolX @ ot @A) thEAQ S-S Wardrop(1952) ] A4 3 AHS
A2l (user equilibrium principle)d] Wet B2 pEDo] wiashs o g == 48)3 A8l2 8 (equivalent
mathematical minimization model), W%F54(Variational inequality), Y838 3EEA (Nonlinear
Complementary Problem), 32834 24 (fixed point method) Fo| ¢th. 234 AT Jin(2005a) E2 33
(dynamic process)ll 71Z3to] ALEAL #P8E 78 5 dE J2E 2 S AABAT

€ @7E Jinel AAE 2| tigt AHAQ duES MEEla oS Hrkske ul A7) E&e) sich. A
FANEEE S 2] et dA) da] ASHE Frank-Wolfeld 2ot €A T3 & 4 9ley),

o
ey
=Ty
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N
oft 2

fr
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7511'
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kg

].

ETA

24
=1

)

] [o)
d7Hevaluation)she QAI7F BE 83k &312< Axny& Falo & T3] wEoldh. AAE &
A WL WG B3 Axl AbERt 788 (user equilibrium)E &3S A 4 gt

Traffic assignment has been used both for predicting travel demands and for evaluating the tools for
alleviating congestion on road network in advance. Some assignment models have been proposed such as
equivalent mathematical minimization method, variational inequality problem, nonlinear complementary
problem and fixed point method, in following the principle of Wardrop(1952) that no driver can not
improve his travel cost by unilaterally changing his route. Recently Jin(2005a) presented a traffic
assignment model based on dynamic process.

This paper proposes a solution algorithm for the model of Jin and assesses the performances. Compared
to the Frank-Wolfe method, which has been wildly used for solving the existing assignment models,
the proposed algorithm is expected to be more efficient because it does not need to evaluate the objective
function. Two numerical examples are used for assessing the algorithm, and they show that the

algorithm converges to user equilibrium of Wardrop.
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L MEB

E ) (traffic assignment)& FEH<Q 484 ¢
2dE58e vt gAlof &3, PE BYEEHS T
e 2yl A dFAQ SFuyPEL Wardrop
(1952)9] ALgAl F3h2l (user equilibrium principle)
£ uet BYPAE 2F T v ke HOE oY A
A #E FE F U= A ZFEC] AAHAD. 7}
# de] Al&E|E 28o| Beckmann et al.(1956)°]
Atet 5% 843828 (equivalent mathematical
minimization model)Q, B3n]&gF7t A £
¥ (symmetric separable) A% 348 4 gike 3
A7} k. o|& SE7] fdled Smith(1979)€ WE
HE=2(Variational inequality) S Ao, o] 23
£ 2E o] e £4E & o el 3
t}. o]2lo| BB EEA (Nonlinear Complementary
Problem), 187 23 (fixed point method) o] ith.

ol BINPTIEL 2V A% ¢uE 9N o
&3 FH 2 AAH D e, dEFQ o] Frank-
Wolfedgelel Bele B52%(convex combination
method)olt}. o] W BARSLE A 7e 3
738l Wk e @A (steepest descent direction
finding)®} #& ©]%37](optimal move size)E 2
ke GAZ FAEY ot A=A g 24
4% Taylor series® 13} 23] SHFE 43}
A7l B 23 AP (line search) 2.2 7
0] %37} (optimal move size)E 238} ©|A Frank-
Wolfe®'Holl disliAe Sheffi(1985) A3 71&4
o] Sitt,

oA uhyele] Aj7HH o2 Wl wEFe] 3¢
< o] 83l ARl THEE Fohe ATER o]FA
I ghetl, EARQL Hgo] F2 778 (dynamic process)
ot} BAFY YL g9 kot dd 59
Fo| W3lE BN}y 95l AFH D o o] &
e WA B FHHE Tl AT Ak
. o]sk Al HZ Jin(20052) & AH8Al FE3E
T& e M2 FHEEE AXPed, o] ¥
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2. Jin(2005)2 23

Jin(2005a) FIFO(First In First Out)t3-&
Huk(violation)dhe AEE TR o] Ssii A=
g, o1& FIFO violation functionelgha skt

]?zqu?(C?_Z)ys) (2)

AN, g, 1R rate) FAFEO, i 7]
F4 rs AZ kel BARID Gk 715A
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A H(3)E 4 (2)el el el cheat 2t
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ZA 34 (dynamic process)¥
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83t ol HAT 4 I,
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A7, gk f0 B ARPES 7o thetel TR g
o, o] Aol oful= gelo] AR kel Ao
BAEANN,) BT 28, A ko) BABS b
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we), i A@EF olgstel et 2ol 5
e}

JE == £ =f7§27f§5(05§—6§5) (5)

A71N St felE We 9 A
599 FEAUL 9B, =05
2 Jr-002 w57 A5 A1
o] A7t} W] wE AmgARe wsls
EA7H T FYs) We] ol ol gad 7
Hel S 78 5 ) Bk waky g

aMe Jin(2005a)9l 2SS At
Jin& 019 FLaA 71FAe FAF daiA
T U2 2 #AE AXET

qr's:_qrs[zk ’;c?—qrsu rs] (6)

71, u, = 71FR rs7he] B3Nl

Jin(2005b)& ©lE FIFO violation function®
< Z7] Hsbe], wa¥HE (Newton method)®} #3
229 (finite difference method)& AAI3SIc}

1) Wen-Long Jin& A9 =8ex UC Irvined ¥l A= ale) EE2A A 2

w29 ooldoE A98E WAln 9.
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. SHIN Dl etz It
1. FRETE T8 SRILUTA

B AFeX e AHAEY dHe B3 718 &
e Jin(2005a)°l A< FIFO violation function
< S AEE G EE AAlstnAt gt o W
W& Jin(2005b)ol A W Edhs g 3149
4 (recursive process) 2 $38l AfAcg Eg=
< T3he Wgeldth 7|14 ANEe dadge 7F
A3 BP0 HslE 338 £ e JPsEs £
u]78] (Elastic demand traffic assignment)2.& 7}
HEe g nelsh] A3l A4dee HAHA 5E
=9t

& Ao AHE Jin(20052)9] 23S W Fo
£ o] 83l o]} (discrete) 22 HEled vt 2
ol F¥E F Urh
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=@ = 2dfF DD cF—cP] (7

qa,(t+ A7)

=g (D—21g ,S(r)[;f’,?(r)c;?—q S(Du ] (8)

71N, r& F3A4¢(abstract variable) 2 £4
AT At B 2F, D § ATEAE 4
& & 9eH, dunE FHoMe M3 (number
of iteration)2 £ 4~ itk WA, are 2 W3
#(changes)°lt}.

7MFELE 1ed] fal] B didMe 8%
7 &% 2& 29884 (exponential function)
g uaga 7Py

4= g exp(—Bu ) (9)

d7id, ¢, FA E3Y$8(potential travel
demand)eo]®, g seelo|c),
A FoggoA 71EAN BYPAUFIFE P8

Astel W oL 2o},
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Ashe 9AZE 2o gich. A2EYH(AOH 558
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(T8 1) = 713%E Ze oM 28Y

] (E 1) ofF ISl HEYD YNE

HaNT 27] T3 &(cu) 4%(Q,)
1 12 35
2 10 35
3 14 20
4 10 35
5 15 20
6 10 35
7 15 20
8 10 35
9 10 35
10 12 35
11 15 20
12 10 35

(B 2) 24t 329 74

EFE — A=3

Path 1 D236~
Path 2 D266
Path 3 02589
Path 4 IO ROR0)
Path 5 @589
Path 6 DD DB

12709 832 a2ln 6709 AZE FAE o 1
W 7} 7)"old 9wl ot 2 shvel 718
< =t AAFLE ¢ ,,=120019, 8=0.0028,
a7,=0.0001, 47=0.00001% 433} wFLe 7
gad QlExgs (& D v e, 4 Az2E
(F e gol FAAT}, w3t 7 Y39 FIAIESE
= olalel & BPRAS o] &3},
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(2HAI0) =718t
N rst AEAEH K, =6
Ve =0, m=0
7 ,=120, 8=0.028, ar,=0.0001,
A7,=0.00001 2 4%

¢%="q,=1202 473

(A1) ARRAIRE Eduid
(1.0) 27) 3=5YZ ()93
39=¢"% /K ,,=120/6 =20,
k=1,2,...,6
(1.1) A28 B4« {FOUY)

B2 k| B2 BAF 00| A2FRE OG0
1 20 88.441
2 20 80.209
3 20 75.618
4 20 75.618
5 20 71.027
6 20 80.409

(1.2) =59 782

frkf,lzf;:,o_ ATf[f?’ozj:f?’o(cf'o_C?‘o)]

B k| B2 5YF 0 | ANE BREYT
1 20 17.627
2 20 19.603
3 20 20.705
4 20 20.705
5 20 21.806
6 20 19.555

(1.3) 484 HE

S -
® .= U —

2

rEK
= HEIE 13 F7HA, (1LDE Y
@ oY HYE BE FHo| =uHu e
o 22 FYAE oA €

=0.0536> &(0.0005)°] =

Az k| A2 B9 ;7 | AzBINE &)
1 11.35 80.555
2 22.86 80.555
3 23.77 80.555
4 23.77 80.555
5 24.63 80.555
6 13.63 80.555
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(CtA2) 7HHR(elastic demand) BHA
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S 8-S o] 83l /PSR A
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Aol glrt Zb 7158 g s AelE
(& el slem, 24 7183e 247] 349 == o
FolA Stk wEde olFE 4 F3A UFd 47
B (F el vt slen, F49 FAgre &
diAl ot 5YT BPRA S AHSIITE

B

BE 22 58 A8 BN

path 1 1.48 65.216

path 2 22.68 65.183

path 3 23.34 65.184 =1 A0 RO T T Eo}

path 4 23.34 65.184 (I8 B Cel 7IEE Z= o 283

path 5 23.98 65.184 - x a4 A

oath 6 516 65.181 (B 4 71584 ¥ 31 88+

E2A% 4 =2 | 38 5E | A58 (trips)
1 1 4 11
1§O—ggiue J-function value 2 1 5 14

3 2 4 10
4 2 5 12

=10000
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2) EMED

7} 7187334l g Zaleae] ¥Mart (a8 6)df v
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travel demand
16
14“\-\.;
12»-\‘\___
L, 10— S Sy
Q
= 8+
6_
Al ——0D1 ~+—0D 2
2 —+—0D3 —=-0D 4
ob— v
1 2 3 4 5 6 7 8 9 1011 1213 14 15

iteration
(O8 6) 7|58 Sl$+20| wis|

14.22

(% 6) 2 7|3HYY d2sda 9 2288

B=ERE | ARBIAL

71E8% A=
1 0.00 41.674
1 2 | O-3-@ 3.14 37.682
3 6.76 37.674
1 | D00 10.54 39.674
2 2 | -0 0.54 39.693
3 | &-@-0 1.45 39.685
1 120-80-@ 9.20 29.426
3 2 | 0-0-6-0 0.00 33.418
3 | @0 0.00 33.412
1 0.21 31.437
4 2 | @-60-0 2.98 31.418
3 |20 7.80 31.412

WA, B2 FRANE AvEE, 7134 29 A%
A48 349 B2 BYAzie] BE $AsH Jep)
AHEA 2REC 2RSS & & o) add, 7
TR 19 ¥, 2229 239 BPNLE U3t
W 4219 TR o A vept Aok o) A
219 FqF] WBEA 4&37] WEA], ol AME
2 42 B2 S| ALY Az BYPAT
Ho}h Avke Wardorpd] 9ejeh gt webA, 7]
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F818 BE= AR 438Hd =2YEE ¢ &
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o] AHgAt FHAE =FehL UES FUT + 3ot

v. 28 ¥ =0

e

AFelAE Jin(2005)°] AAF ZH 7ukE
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o] #PAEE veple HXY AR 2ZA(nonlinear
complementary condition) & ©]-&3kd N2 E3hu]
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W SFLrE Taa gol & 4 Qi)
=7 K @

AN, f.E £09 1R (derivative) OB AR
o Fo| W= WS Jehidh o4e ggn
Zo] BEF 4 9}

—fe= L0 =10 (e e &
2109 Yu)= A=2ke] EPA )0 A ARE
PYAHc,) Bk 2W, A=k BYF(F)S B

71, H&EM 2kl

A7IA, §,.
hedsted o]1H (discrete) &2 BFe)shd thadl 2ol
A% 4 ok

S7MA B
a0 R olm g o) @

lo
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FRrti= = ar f3 ey —c) ®

S, N VS, 0
17 C;

A7, =Tl
mepd, A0F ol &3l A FRAHS AR
P ANE 5 Yok

[oAF]] 1702] ODB(r—s)o 27He] Azz A
e nEYS 1183 Ex]. g Ezsgu]_&v‘
ofgfo} Zom 71FAN BYPgoE 5B 7
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[Z0]] 21©F B3t o] BAE Aldteks Aol (&
A-Dst Ut St HFHez 72 AR §
PAE 5R LA T=E FA 2FF 3
7 2% &8 "k

(EA-1) Sy

wee [ g |G [ e s |

2.5 2.5

4.5 6 5.26 | 2.6875 | 2.3125

4.6875 | 5.625 |5.1210 | 2.8040 | 2.1959

4.8764 | 5.2471 | 5.0338 | 2.9217 | 2.0782

4.9217 | 51565 | 5.0193 | 2.9502 | 2.0497

0
1
2
3 4.8040 | 5.3919 | 5.0622 | 2.8764 | 2.1235
4
5
6

4.9502 | 5.0995 | 5.0114 | 2.9682 | 2.0317

4.9682 | 5.0634 | 5.0069 | 2.9797 | 2.0202

8 4.9797 | 5.0404 | 5.0042 | 2.9870 | 2.0129

9 4.9870 | 5.0258 | 5.0026 | 2.9917 | 2.0082

10 14.9917 | 5.0165 | 5.0016 | 2.9947 | 2.0052

11 | 4.9947 | 5.0105 | 5.0010 | 2.9966 | 2.0033

12 | 4.9966 | 5.0067 | 5.0006 | 2.9978 | 2.0021

13 | 4.9978 | 5.0043 | 5.0004 | 2.9986 | 2.0013

14 | 4.9986 | 5.0027 | 5.0002 | 2.9991 | 2.0008

15 {49991 | 5.0017 | 5.0001 | 2.9994 | 2.0005
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