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A Computational Experiment Approach to Public Traffic Demand Forecast
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Abstract Mathematical models used in traffic demand forecast usually do not consider individual heterogeneity at the
micro level and changeable traffic scenes. To solve these issues, a forecast method based on computational experiment
that is composed of traffic survey, agent-based artificial transportation system (ATS), and computational experiments is
proposed. A BDI (belief-desire-intention) modeling method is introduced in individual passenger agent to deduce each
passenger’s decision-making process of traffic selection. By using a series of computational experiments on ATS, a case
study on a school bus system is conducted to validate the feasibility and superiority of our method. Several computational

experiments are conducted to predict the traffic distribution and the traffic mode choice under different traffic scenarios.
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Fig.1 Framework of traffic demand forecast method

based on computational experiments
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Fig.2 Structure of passenger agent
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Fig.3 Structure of the BDI model of a passenger agent
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Fig.8 The studied route and its surrounding

environment
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Table 1  Distribution of passengers with
different properties
Mg JETEE At (%)
85.7
5 ”
S 14.3
A 72.0
S AU TR MIA
7 28.0
) H 46.0
LR TR L
7 54.0
A g #IIk 100.0
SRR 25.7
i3 45 RS
2R 74.3

®2 FREMEEZ K IG FE A (%)
Table 2 Distribution of max queue length passengers

accepted (%)

Qf 52 FNUNS
IR 10N 20 X 30 A 40 A 50 A
BHEHAATE 11 19 28 20 22
SAEHTBETE 3 13 26 24 34
ZABABTE 0 14 41 17 28
LHEHEATH 0 9 15 20 56
* 3 BEMETAREMBEZR 2 (%)
Table 3  Probability of passengers taking school bus (%)
AN JE M HIRS (&P al
BEHAATE 14 69
BAHLETE 100 100
L AT AT R 29 97
ZHEHEATH 100 100
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B9 ATS @7
Fig.9 Interface of the ATS
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Table 4

Part of the rules in rule base

NS WS 2

IF B0k = “224:7 & #i = “%” & FHfARNL = “EBA/TFF” THEN GOTO #l 1~ 6

IF RA = “BM” & @Luindl > 3 & inibk < (RKWHEZIK) THEN 2@ = “KRE”
IF R = “WM” & @EEu R8> 3 & i K > (RAWHEZMK) THEN 8@k = “#47”

IF R = “Boin” & @A nid > 3 & wimiBAKk < (RKA#H#ZIK) THEN Zilir = “K4”

1 IF R = “If” & &4 nid < 3 THEN 8@ = “BA7”
Fm 2
K 3
R 4 IF R = “Beoi” & &4l nid < 3 THEN Z8@ K = “BA7”
N 5
U 6

IF KA = “Biii” & @240 > 3 & 3Bk > (BATHEZIK) THEN B R = “#47”

IF Bl = “22427 & W) = “Z” & FHA TR = “AB17%4” THEN GOTO # 7~ 12

7
LRSS
“HRE” (29%)
9
U 10
11
R (97 %)
U 12 IF R = “Hhmr &

IF R = “BA7 & &A% < 3 THEN 3G at = “HAT4E” (83%) 5 “B17” (17 %)
IF R = “HA1” & REAHAM > 3 & ¥AIK < (ATHZIK) THEN 20858 = “E1EE” (71%) &

IF KA = “WH7 & A5 > 3 & Wik > A2 K) THEN 2l = “K%”
IF KA = “Boi” & B4 % < 3 THEN gt = “EIT4” (52%) 8 “B17” (48 %)

IF RA = “Doim” & @Luinifl > 3 & dimBik < (RAFWHEZIK) THEN Z#TA = “AiT4” (3%) 3

B2 > 3 & whiRiAC > (FBORTH#EZK) THEN 877K = “BAiTE”
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Fig.10 Comparisons of predicted traffic flow from
Yunyuan Station to Kejilou Station and that in

the real world
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Yunyuan Station to Nanyilou Station and that in
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Table 5  Predicted traffic flow and real traffic flow in

four experiments

N SIS 1 SEER 2 LK 3 skiG 4
Bk BRI TN @R 31 3 46 39
B ERHEAE I bR SO@8R 30 3 42 36
FIREG R — RTINS 108 103 94 71
WIS R R R SRR EI 104 101 92 75

#6 PR ARZE T (%)
Table 6  Error of predicted traffic flow (%)

BsmiRE L1 2 S 3 S 4
H 313 2 R A 3.33 0 9.53 8.33
WSl A B 3.85 1.98 2.17 5.33

4.2.2 HWIRRSTHITESE

THESZIGXT ATS HITC B AT 75 #55 Fh E s 46 m)
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THHAT A OD %, BT EEMHT o mES T
FISH TR Al AT 2 8], BT CARATT S B A s E
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LI AEAR IR T Fs. MmN B AT A
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Table 7  Traffic flow under normal weather and
abnormal weather
i B M [EPNRE
IR 50 354 1824 523
it R 24 341 1430 112

H AR R S AT AR A E B B BT, B4R R
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NBUNgE D, TRTAE RO T T AN SE B 22 AR N K
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Fig.12 Comparison of traffic distributions under normal

TS NS

weather and abnormal weather
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DRI L AT T R 1] AR 2 A N2 T i A 4R 52 1 2%
A NFNESE N, B AT DL TR SRS I — T &
RIFE b,

* 8 HMIAR H A U TAE H 528 24 Hdfs
Table 8 Traffic flow under normal weekday and weekday

in exam week

T R M BRI
HMIAEH 50 354 1824 523
A TAEH 63 18 2710 344
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Fig.13 Comparison of traffic distributions under normal

L3 2R EPNEES

weekday and weekday in exam week
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Table 9  Traffic flow of each traffic mode under different

number of school bus

pEE e R HATH AT

1 203 1116 390

2 327 1150 268

3 390 1161 174

4 469 1114 120

5 504 1116 76

6 506 1134 71

7 500 1117 80
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Fig.14 Traffic flow of each traffic mode under different

numbers of school bus
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