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ABSTRACT

A design method of fuzzy modeling is presented for the model identification of route choice of traffic problems.
The proposed fuzzy modeling implements system structure and parameter identification in the efficient form of
“IF---, THEN---", using the theories of optimization theory, linguistic fuzzy implication rules. Three kinds of
method for fuzzy modeling presented in this paper include simplified inference (type 1), linear inference (type 2),
and proposed modified-linear inference (type 3). The fuzzy inference method are utilized to develop the route
choice model in terms of accurate estimation and precise description of human travel behavior. In order to identify
premise structure and parameter of fuzzy implication rules, improved complex method is used and the least square
method is utilized for the identification of optimum consequence parameters. Data for route choice of traffic
problems are used to evaluate the performance of the proposed fuzzy modeling. The results show that the proposed
method can produce the fuzzy model with higher accuracy than previous other studies —BL(binary logic) model,
PS(production system) model, FL(fuzzy logic) model, NN(neural network) model, and FNNs (fuzzy-neural

networks) model —.

QU TAYY ANAS TS 25
~gFnen Tt SRR T} za s
~ Q) erm T Ao A AT BS

81



B HA] g AF Al 2D 83 =F A4 19% Vol. 6, No. 2.

1. &

T2 e ZEFEL FTHFEH 2LE5LY
2 B QoM AR 2 A7 FAE B
Yo7 E AUe #okF shtolrt. ole dig A+ e
1950 )R] A AA ] wHo) el vl=, §3, Y
B 5 AAFS FH02 Al 2 FEFES 9
TR AETZ27 AY A AAEHA Hof, ARH
Ad de B227F F 20 A2 T v A2 of
PA A gl et 4} A2 S
FEHY AW ZEAFA Yo € FAHAZ Y F H
o] YL BN IEERE FE IHEBN ¢
vtrage IEFAF mdd g 37 A8y
A=A o]zl tig 71 &#7/Md-2 all or nothing}
AEEFAd o) g W olnH1]2].

dutAo g zaRFojEAe] HF2add AsA
c A2 9L F= 20 AT ot
th. 2 alo 2 A &8 BT, HelA, 717
A, A, A, =WEY 5L 423E 5 UL
o] AEE AT WPL IHE 2 ARFS o)
T aQEgF A AHHA dolE] e o9& ¢
gtk 2 Qi EAQA Aele A7 & o] &5 v ZAdt
T2 HAFEJH, 28NS ol 4% A
Yot A8ETH Fo] A2l

REF R o202 A2 AQY AL 1 G.
wardrop[l]ell 2% wEFP Aol 2% F4AY
Hog AN FiERR], dEEF YA AT BF
Bl FAZHAECIE3] Fol HAHAA @A o
Zgslo] ok 2% ALY dao] ule} AA
S2E AL g 3 simulation®d, SE T[] So
NEEHAG 283, HIde =2 o &2t A3
Fol i AHAA AAAA Y vgd YErds
o] Ho] o] FjA 3 AUtk

oleizte ARAYFA Y AN E T2 o]4A)7}
ougt adoz oujd JAIAAR LI HEE A
Hater7te AR HFHoae FYo £2A=
H AE5HFE d&s5td 25AYL B 974 A
o o] &stele ot oju & ZF zAldolEtE
ol gal X AR FARY ] 2 H 3 glHs5]6]
71 f2de vy Age o] mdo] AT Ae A
7 BAT v PA Do 17k MEYAELS A

82

o) AgelA Foln A o AhAnE AYst
£ Zeolth oA AYAAH &4 R ZFEA
FAE Qigte] REPFL AU Al sA @
2 AT ES GelA ARG AL AAR B2
Art.

oY AZAYPFL 2 Azke) dde] nig
3t Zlolng ARMYYF FARLY A% A5
23E A8 7+ 8o FAT A3 A, B
Tl F2 AR QAo EZRE nyo] U4 Yt F
& ArtAe ofuiAd-g XFEHIL JLEZ oA
Z2¥ "ot gIoHs) B AAAFAF L 220
$-2re) 2zt Ay AA g upFEty ojfojA e
B3 gk 2 ol

oy wlFoRRE ¥ ApdMe Ao 2F
Al&" e glojr o] mEoj&Re Az YFA] =
Aste AgAF A 2R SAse AN S
D=4 g dolHe HAY, 2)&dxte o4 9
A4, 3Rz BETE uid g 2Ro R3] o
B5E JoM e ARAY PerdstE A=

olglgt HI L& 71&E9 ZAFHQ dolexa g 7
2ogdte #4 Rddide 7323 FE VvHe
2 o #3o 29 ANzolth A2Ade nddle
2ELY % ZF R o], n2y AY ARF F
o & GAstA AN AL B =FdMe At
3 ¥FEFZ D), AFFE(F2 )9 Hye A
FFE(FZ DY A7EA HAFE B4 o4 9z
2dg, oM AFE A2 g g7 s1A 8
A FAA M [ZEM &) L4 E4E 7T AR
Ade] AYPH 2l Logit Modell8l[9] 2 71& &
dpojnils 53 a2 AF AN vzt Hoh

I. 253 8ol s

q71M e, Zdslel Zt e HiRE A E37] 9]
3 T AE ol g3t ANHo T Hz MY
FAE FHAA "o At) &, 22y A
Alage] B, Itz 29 14r g § Ao &
AFAEY A3 A2 B4 Fo) 23 0]h

a9 12 M 94 OD(ERA)L ARTAE
Aztste o8& EAUch dursialn) s, 2 AR
TFAAA H7had AR AT AR, 471HE A



HA FA4 ¢ RB¥AEMY

ZHge 2 dntstd Z5H 4 & A

A7IAE olg§t ARAMYEAE ez
ol AFAA 2P AER Dot} watA], o7 M e
g AR EDE AP AAFFe] 2
g5 H@o] o]FA 23l He st FE3A

1L 71&d 479 BLEY L 344 Samples]
ol & Jep it

olgl§ dlolete] Fele z} AR FAA ZL
FEHE 2R o|d e} AYEE A} JA T

s vehd
>

route 1
\ route 2
Fig. 1. Simple Example of Route Choice

J3 LAz 2eE o

¥ 1L.BLEYY A 4 & violgt
Table 1. Example Data For Logit Model

No route TI T2 No route TI T2
1 2 529 4.4 12 1 18.5 840
2 2 41 285 13 1 82.0 380
3 1 41 86.9 14 2 8.6 1.6
4 2 562 31.6 15 1 225 741
5 2 51.8 202 16 1 514 838
6 1 02 912 17 2 81.0 192
7 1 276 797 18 1 51.0 850
8 2 89.9 22 19 I 622  90.1
9 2 415 245} 20 2 951 222

10 2 950 435 21 1 416 915
11 2 99.1 8.4
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Rule 1) IF T1 is Small and T2 is Small THEN Choice is Medium
Rule 2) IF T1 is Small and T2 is Medium THEN Choice is Large
Rule 3) IF T1 is Small and T2 is Large THEN Choice is Large

Rule 4) IF T1 is Medium and T2 is Small THEN Choice is Small

Rule 5) IF Tt is Medium and T2 is Medium THEN Choice is Medium
Rule 6) IF T1 is Medium and T2 is Large THEN Choice is Large
Rule 7) IF Tl is Large and T2 is Small THEN Choice is Small

Ruk 8) IF T1 is Large and T2 is Medium THEN Choice is Small
Rule 9) IF T1 is Large and T2 is Large THEN Choice is Medium
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Table 3. Optimal performance index for each model with

type 1, 2,3
Model No. | ¥4ty 3= | Auy 22 |F45| Pl
1 Type 1 Type a 4 1.482232
2 Type 1 Type b 4 1.619195
3 Type | Type a 6 1.433675
4 Type 1 Type b 6 1.753902
5 Type 1 Type a 9 0.000059
6 Type 1 Type b 9 0.386550
7 Type 2 Type a 4 1.119645
8 Type 2 Type b 4 0.315139
9 Type 2 Type a 6 0.128806
10 Type 2 Type b 6 0.019823
11 Type 2 Type a 9 0.000095
12 Type 2 Type b 9 0.000048
13 Type 3 Type a 4 2177777
14 Type 3 Type b 4 2.800489
15 Type 3 Type a 6 1.477489
16 Type 3 Type b 6 2.207813
17 Type 3 Type a 9 0.000306
18 Type 3 Type b 9 0.000491
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Table 4. Comparison of identification error with conven-
tional fuzzy modeling methods

54 Type Y7t A5 | A FE(%)
1) BL(Binary Logit)x.9[9] 5.452 90.47
2) PS(Production System)X.={10] 2.0 85.7
JvEHENZ 2d10] 0.497 95.2
HHA-FEWNENZ 2DH(10] 1178 90.47
5) {2 2.9 ( our model: Type 1) | 0.000059 100.
6) 39 2 2.9 3 ( our model : Type 2) | 0.000048 100.
7) #H A 2.9 F( our model: Type 3) | 0.000306 100.
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