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Reproducing Bus Driving Based on Rules
Extracted from Traffic Log
Hiroki MTYAZWA
Abstract
Recently, the multiagent simulation is often used as an approach to solve the
problems in urban traffic. Reproducing of the traffic flow based on the multia-
gent simulation is approached through the method that defines several factors
composing the system as an agent which has each internal state and any func-
tion for decision-making and cause whole behavior by the interaction between
some agents. To design the vehicle model, the driving data that catches the
feature of the vehicle is required. However, to reproduce the traffic flow in the
whole city, it is necessary to collect the running data and to catch the feature
of the vehicle. However, it is difficult to make an individual vehicle an agent,
and to prepare the model by which the driver characteristic is based.

In this research, as the first step to reproduce the flow of the urban traffic, I
focused on the running of the shuttle bus. And I try to reproduce the operation
of it. A shuttle bus is 1) set the origin and the destination such as a starting
station and the arrival station or the bus stop, 2) also set the routing line in
advance, and 3) travels based on the timetable at the provided time. So it is
thought that there are some restrictions about the running of the shuttle bus.

In this research, based on the service logs which are provided with Kyoto city
transportation bureau, I extracted the rules to reproduce the typical running
of the shuttle bus. And I designed agent model of it. The bus ID, the route
number, and the times when the shuttle bus passed the detection point, which
located on the main intersection in Kyoto city, were recorded. So to reproduce
the running of the bus, it is required to get the data about the running between
one detection point and another detection point. On the other hand, the service
log is recoded for one year or more, from September, 2007 to December, 2008. So
using this data, I guess the factor of the traveling of the bus among the detection
points, such as the speed and the running time. Kyoto city is divided by a road
which leads to east and west and north and south, and the traffic volume are

characterized by the streets or time of a day. And there are many tourist spot in
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the city, so it is thought that the buses which run nearby those spot is influenced
on the season when the number of the tourists becomes increasing. Therefore, I
analyzed the service log about the streets, routes, times, and I examined factors
related to the speed of the bus.

In the result of the analysis and calculation, T designed and implemented
the model with the following rules.

e If the street which the bus runs is decided, then the speed of it is deter-
mined.

e If the month which the bus runs is decided, then the speed of it is deter-
mined.

e If the time which the bus runs is decided, then the speed of it is determined.

To reproduce the running of the shuttle bus, I simulated it using the rules
which described the typical running of the bus. Moreover, viewing a simulation
result enabled to analyze the log data and get a new factor related to the
running.

Main contribution in this research is following two.

e [ acquired an agent model of a bus from available log data. In this research,
using the service log provided from Kyoto city transportation bureau, I
designed and implemented the agent model to reproduce the running of
the shuttle bus.

e Based on the incomplete data to design the agent model, I guessed the
factors related to the running of the shuttle bus, and acquired the rules
to reproduce the running. I analyzed the factors which influenced on the
running, and I guessed the driving speed of the bus.

In this research, as an element of the urban traffic, I extracted the rules
about the typical running of the bus, and designed and implemented an agent

model to reproduce the running, using the available service log.
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start2goal: |
“NZNEBY DR RETRTE
]

# DT HRFETHERIERZ], SLURTHRZITEE
starttime: "05:00:00"
endtime: "23:59:00"

#OMTSRAEEE
#month: [1,2,3,4,5,6,7, 8, 9,10, 11,12]

# DT HEEEERE
dayofweek: [1, 2, 3, 4, 5, 6, 7]

#AMETOIRMBESERE
route: [ "20601']

# 1BERERTHEILTHH

timespan: 3600
splitby: "timeroute”

10: YAML 7 7 A /LD

ZEDEL D0 E DT, FARI L - B2 BT 2 31 /M, 65 RFEICDONT

HATER AR LA TT o7, BoncR LU NIORT. 22T, %

BHRRKRESHTNWDE T T 7DHERL TN,

o ILETEHEDHMIC L HE
BIAENZ KT HZ LICE Y, FRCBOLHE L ~OZEBTFE N A E
D, NADETIZHHENHDI L O LB X T, 206 R ET L TWVDHE
PRI E STV DA DO OB BN 230> 2 Fr B R 2 5 ~, S &5y
ﬁ,%;wﬁ%ﬁﬁ®tz%77A%*wt. BUOCHTICRE SN T
WOBRAROM A EITT 5 & &, KR LEBNRKENT ERDD -
2. M111Z2 A 11 EBICBIT5 75 7, l12111ﬂ11ﬂﬂ%A BFD7
F77Th5. 2A NNKEOFEEINI2HTHLOIZHL, 11 A 11 KA
TR 387@9: 30NEELL o T D.

° f't% % Eﬁé%ﬁ
T, RIS K BT ERER OZEIZ OV TS, B LA AE
TLIZE LT, RRETOFES, HEITLTWDIAKOZE, mho W
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20601-2-11 435 _1# & -110000
qty: 128.0, mean: 352445.3125[msec], variance: 9.112973363681103E9

Cars

'

100,000 200,000 300\,00.0 400,000 500,000 600000 700,000 800,000 900,000
Time(milli second)

X 11: 2 H 11 BEFRICBITDE A NI T A

20601-11- £ 4_2FK5-110000
qty: 140.0, mean: 387485.71428571426[msec], variance: 2.592944583761562E10

Cars

0 100,000 200,000 30{1,000 400,000 500,000 600,000 700,000 800,000 900,000

Time(milli second)

X 12: 11 A 11 EEIcBIT5E 2 R T A
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031A0-2-REFF 4 21 Ail_F5 7738-100000
qty: 57.0, mean: 341684.2105263158[msec], variance: 3.5938984962406006E9

6.0

5.5

5.0

4.5

4.0

35

Cars

3.0

25

20

15

1.0

0.5

0.0

o 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000
Time(milli second)

X 13: 31 RZfEDE X N7 T A

HDOEWNZ L 5T, RETDREDOEIENAEL T, HEITICEENTD D
DEZZBID. AlENE, HERBFEL U728 A BT 5 206 %6E, 31 %
W, 65 BMERNBRIC N EITo72. 2 b 3 O0RMIE, —#FE CXHE%
EATT 2720, (B0 SEKREIC Té*#%%%zé &M Hk
5. ZORXRBEMRIC, A - REEEZ A2 CIrERE O, SiE R
7o. X113, 14, 151%, 3RHENETTLI2XMED 55, —HOBMARIZE
T2, FRHD2H M4FFEICBIT HERHOE A N7 T L ThD. HFH
IZE-TEIIHDHOD, 65 RFIT AT R A OIZR L, 31

ﬁM,ﬂ%ﬁMi%i%SM@ EEL o TVND.

IRFMH A7 I K D

REATIC L D BOENH 20~ 5. [AIUARK, FICHATY, @), &
EOREFHCIITE N Z BT 2 &5 2 b5 FRif ORI T, i
ORI IR TANRADEITICHENEL TV D DO EEZ 2 LND. T2
TIE, 2065%8%, 11 H O OO SIZI T D BB O P iR o 28,
IR EARTZ. EITOMED 6RND 23 E ORI T — X BTG R,
6 B D SR LN 21 B, 22 BFRITATERAMAY 300 BV & #f % 7o\ Vil 4
FLTCWD—T, MoORRETIX300 ez, FC 13RS 17 B
1L400 AR Z D Z ENbiroTz.

116, K17IZ8KFH, 13KFRICBITH A N T L% RT. 8KFETIX
PR & U TR K2 280 AT ENEF LTWD R, 13KFETIE, F
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065A0-2-HE B 4 31 fil_T 7538 -100000
qty: 63.0, mean: 286206.34920634923[msec], variance: 7.586972862263185E9

a 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000
Time(milli secand)

X 14: 65 R DOE A K7 T A

20601-2-HE BF 44 41 Al 77 i&-100000
qty: 140.0, mean: 314385.71428571426[msec], variance: 1.221757677286742E10

Cars

| | UL

100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 200,000
Time(milli second)

[ 15: 206 DL A 7T A
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20601-11-7h =35 _ 4K E-080000
qty: 215.0, mean: 281209.3023255814[msec], variance: 6.815755053249294E9

Cars

L L LT I ST =

8] 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000
Time(milli second)

[ 70 cox]
X 16: SHFBICBITAE A NI T A

20601-11-5 %15 _ 45 E-130000
qty: 127.0, mean: 430866.1417322835[msec], variance: 3.2230005749281322E10

Cars

) a 100,000 200,000 300,000 400,000 500,000 600,000 700,000 800,000 900,000
Time(milli second)

8- cost]
X 17: 13BERICBITAE A NI T A

PIE/N 430 22 TR Y, 2N e 7T —2 0565850 5E1 400
WL EDEIZIES DN TWNWAZ L Rbnb.

E5E NREBETOBHE

FAETIE, AFRLEEa T =200 & Tolz. 22 TlE, o8 L7/
SR 72 R A DEITEFRBRT A ETAL— A2 L, NAOETE2HERT 5.
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5.1 FEITIL—ILOHH
NADEATHRE LR EMTHERE LT, FAEOKEIZL2ERNDD.
JEPH DA @Y, FEMHECHICL > TR T2 b0 EEX NS, HlZIX, &
&, IFEORFMMEL, BULE N L BEIT 2R ME R &, ANEEI L KA
I K> TRERITZENT 5. [FERIZ, BULE DL G0 FEiClE, oSS
NHOHME S EDLE T, RBIRICKEREELEILbDEEXLND. F
7o, NADRKOETEREMTDERE LTHETOND. RIS > TEIT
T 25, EERDED 2, BmPTRIED THREANBUICENH D Z LR,
FICEZETLIZELTYH, —DOONAMEIERET L0 ENT, EfT5RENCE
PELD. XoTI T, BEIRREDERL LT, NARETL TV D R/M,
WY, HROFREHICE > T, EITHEPNRESNDbDIELEERXD. EXL
LT, 775 —=2nbEohdETREO S bRE L RHMEELTE L THED
FHEICHNS. LorL, FHEEZZOEERATHZ LIE, HEOHDL KD
HOFHLE 725 TULEY, HlOZEH)ZBET S50 iT‘l‘ yThDH. £IT,
5G9 2 BT RIICIE 2 Ri7- 2 Z &Iz L.
BARBIZIE, oy —z DTS b v EE R OV B2 v T, A
L</\7Fﬁ/~/l/75>gﬁ%%2h7it}< N7T NG, ERSAATERT S, ITICF
JIE % 7=
1. BB IO E, AFEEEEOE 2 7T A& ERSH CIEd 5.
FT, 7 —Z OB LOHIELZFE L TR S, BRI, F
PIE p B EODHUE o 2 52 UTRET D Z L RHRS.
2. IRIL7C BRI 2 W TELEZ AT 5.
EB AN > TEIEZ AT 5.
3. EL%UJ*%I*“‘/::/ FOSRE R 2 BE T DR 215 5.
O NTELED 2 SO R ZBE) T 5 DI ERIFH & 72 5 DT, A
ﬁfﬁ'ﬂ@ﬁﬁhﬂﬁé’ ZOEBTHEIVI R REZGL Z ERNHRS.
ZOXDITHMEHEBE T LA 5252 & T, HOREARHAIZREHE
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20601-11-F &35 _##6-120000
laty: 133.0, mean: 381744.36090225563, mode: 351000.0[msec], variance: 2.736976263841423|
E10

20601-11-H 1L+ 4%_F 435%-110000
qty: 138.0, mean: 271427.53623188403, mode: 12000.0[msec], variance: 3.541548741140379
E10

20601-11-+ % 3 B AiT_HE L1+ 4¢-110000
qty: 131.0, mean: 162374.0458015267, mode: 168000.0[msec], variance: 7.047205167351733
E9

l

SR e o

FRABLELomn g o

& o )
B eI -5 [ =
s Ao . W e
‘ » - o]
o = B B
} f| ulation Speed: x1 STOP
‘ ||Il‘ ll III |
00,000 700,000 800,000 900,000

X 18: HEAZHZ TWAT T 7LV a2l — g OfiR

5.2 HEAER

UEDO X IZ L TR LN ETRR, BHEL S LIV Ial—a 2175
7. YRalb—varoxgl LT, 20658, 11 A TOETEEZHRH L.
206 RALE xR E LizDiX, BOEHOMTZEITT 52 L0, FTERRE SX

ITNERBSERTH Y RBTEOLZ W2 EITL TS Z &b, 5.1
TR X572, H, FREH R EONRRAOEITICHEE 52 52BN E %< G A
TNDHHDEBZOLNDLNLTHD.

M18ICy R ab—va & fTolcfiiarnd. 22T, a b RicE
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RN, HOELLOIITY — &AW CRHEE S, R E RIS, Kk
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