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Modelling of Route Choice Behaviour using Knowledge Based Techniques
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By Takamasa Akivama

There are advanced techniques using idea of Knowledge Base (KB) to describe
human behaviour. Three methods such as production system (PS), fuzzy reasoning/
logic (FL) and neural networks (NN) are applied to modelling of binary route choice.
The basic concept of each method is mentioned. The advantages and disadvantages
of them are discussed from the comparison with logit modelling as a standard method
for solving the problem. The difference of KB approach from statistical one is
considered. And also the relation among these techniques are summarized. Finally, a
combined model between FL and NN can be proposed to develop these methods in
terms of accurate estimation and precise description of human travel behaviour.
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Fig. 1 Simple Example of Route Choice
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Table 1 Example Data for Logit Model
No. route Ty T, | No. route T; T,
1 2 52.9 44012 1 185 84.0
2 2 4.1 285113 1 82.0 380
3 1 41 86.9|14 2 86 1.6
4 2 56.2 316015 1 22.5 T41
5 2 51.8 20.2016 1 51.4 838
8 I 0.2 §9L2¢417 2 81.0 192
7 1 276 79.7(418 1 51.0 850
8 2 89.9 2.2119 1 62.2 90.1
9 2 41.5 24.5(20 2 951 222
10 2 950 43.5{21 1 41.6 91.5
11 2 99.1 84
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Table 2 Inference Table for PS Model
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Fig. 2 Crisp Rules and Fuzzy Rules
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Table 3 Estimation of PS Model and FL Model

Py BL PS FL P, BL PS FL
0 0.191 0 0.059 1 0.8% 1 0.3819
0 0.651 7 0.716 1 0215 0 0.193
1 0.905 1 0.914 0 0.436 7 0.417
0 0.321 0 0. 304 1 0.800 1 0.764
0 0.280 0 0. 211 1 0.700 1 0.798
1 0.923 1 0.997 0 0.143 0 0.202
1 0802 1 0.782 1 0.708 1 0.815
0 0.075 0 0.032 1 0.673 1 0.706
0 0.369 0 0. 361 0 0.109 0 0.079
0 0.182 0 0.067 1 0.792 1 0.895
0 0.069 0 0.014
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Table 4 Modified Rules for FL Model
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Table 5 Estimation Result of NN model

No. Py Logit Neuro | No. Py Logit Neuro
1 0 0.191 0.001 12 1 0.855 0.995
2 0 0.651 0.001 13 1 0.215 0. 827
3 1 0.905 0.975 14 0 0.436 0.001
4 0 0.321 0.079 15 1 0.800 0.982
5 0 0.280 0.001 16 1 0.700 0.998
6 1 0.923 0.982 17 0 0.143 0.011
7 1 0.802 0.996 18 1 0.709 0.998
8 0 0.075 0.001 19 1 0.673 0.998
9 0 0.369 0.001 20 0 0.109 0.005
10 0 0.182 0. 144 2L 1 0.792 0.998
11 0 0.069 0.001
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Table 6 Characteristics of the Models

H B PS FL NN
3 2 -— — oAy =
S g T
=7 ilE W ES2 T
i%kég' 5 é%ﬁ% £§3b
5 J—J 1 F—

ZE E ) 2 pam

PSe=FnEtFLeFrizr—2BRoEE s H
WAHETHELT N BEsE o~ SEREEH



CAHEHRTIRELS, COEHEEROFHTEF O
BRI, WROAEMEEELDbDLEL> T D,
77V 1 EHOBHAEOREICE VT, 1545
SR ROMKEFAUERABESh L2 E
HM+aeL. FLEFAMIPSEFLrOo—ibtTd s
twvxd, LinLl, =FMLoRRBMN S - 18
ERHIM A ETHHPAITIX, PSEFMCLBE
S8, IR — B R EE S EEBIC 5 B S
bdpHEEDAS,
SHICNNEF L, -V RER/NREICE
SOCEERTO. ch2EEHEL LTRELT
VWhH, Lo T, #HBREZBDSEDIEVIE
RCRERBLER e, LrLBRSALET
NOTBABXBFRT 5 Lzt v, 2 UNN
EF IS - VREICH L THOBBERHE N,
REMEGRYHECTAICEESARV I DN D,

(2) BE=FrvoRE
TITE,BEFLORMEERLCTI Y 1
eFr (FLEFA) OFETH 2 \HHEOE
BEHERRENNEFvORERNRELXHEAEGDE
ERET S, FOBHRTI 7V 1 c2a—50gy
FPU—IBFALBENS LD B L, M-TICH
METHREST 5HEET VOBEL TR,

[FL Modell [NN Model]
Inference Estimation
- IF.. THEN.. |
IF.. THEN. . [~

( .g >._9 P

Fig. 4 The Overviewr of the Combined Model
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Table 7 Result of the Combined Model

No. P; FL Concl No. Py FL Concl.
1 0 S 0.002 iz 1 L 0.999
2 0 ML 0.048 13 1 S 0.001 «
3 1 ML 0.999 14 0 M 0001
4 0 M 0001 15 1 L 0.999
5 0 SM 0.001 16 1 ML 0.969
6 1 L 0.999 17 0 S 0.001
7 1 M 0.999 18 1 ML 0.99%0
8 0 S 0012 19 1 ML 0.964
9 0 M 0.001 20 0 S 0.011
10 0 S 0.003 21 1 L 0.999
1m0 S 0015
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