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Application of Adaptive Co-evolution Genetic Algorithm
to Demand Bus Scheduling
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Recently, the number of bus passengers is decreasing due to the distribution of own cars.
This causes the reduction of scheduled bus service, which further decreases the number of
passengers. Under such situations, demand bus service gains attention as a possible alternative,
and actually, the demand bus system has been employed in several local cities. The demand bus
system means the bus service that can change the schedule of bus service such as timetable and
route according to the demand of users. In order to make the demand bus system effective, ITS
technology can be used to satisfy the requirements of passengers and achieve the appropriate
scheduling from the standpoint of bus management. In this paper, an attempt is made to develop
a decision support system that can provide a reasonable and practical scheduling plan to
optimize the timetable and route. It is noted that the system is intended to minimize the
necessary cost and the traveling and waiting time of users. Numerical examples are presented to

demonstrate the applicability of the system proposed here.
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Fig. 9. Map of Nakamura city

Table 1. Demands
Demand ID Duetime Bus stop
1 8:00 2
2 16:10 5
3 11:00 19
4 12:55 30
5 20:10 18
6 7:50 11
7 9:25 20
8 19:40 30
9 21:30 22
10 13:45 15
11 14:00 6
12 15:50 14
13 9:40 15
14 13:20 28
15 19:20 23
16 8:05 13
17 18:565 30
18 12:40 7
19 19:00 21
20 9:30 15

44, VAFLOETHR

ET VAT AOBRBERERIET 572D, =—3—
DRLNAMEOH i BETHHRET, EEOHNTO~
v /iZ Table 1 OF < FEEA LV AT LEFTLE
Table 212 GA FEfTD/3F A—F &7, Fig 1012ETH
BART. KPOHER T 42 (296 SROT-FHIEH 21X KT,
Bt CTHD. REMOHERRTHDHNARY
U a—/L% Table 312", Table 4 (ZEH =R M ERT.

Table 2 GA Parameters

Population  Crossover ~ Mutation Generation

500 0.8 0.05 500




160000 e " Table 5 [ZETRERO—HETT. FAFVa—L L bl
b fon e ; _
o) et solution KRR LT D = L SRR TR e
120000 280000 - T T T
best solution ——
260000 4
100000+
240000 4
soer ‘ 220000+
~
60000 - 200000}
40000 - 180000 - i
160000 |-
20000 . . L . + . L - L
0 50 100 150 200 250 300 350 400 450 500 140000
Fig. 10 Evaluation of GA 120000k LL\“Hﬁ ]
— ]
100000 . . L . : . . . !
Table 3 BuS schedule 0 100 200 300 400 500 600 700 800 900 1000
Bus1 Time 7:50 800 805 Fig. 11 Evaluation of GA
Bus stop 11 2 13
Bus2 [—ome | 925 Table 5. Bus schedules
Bus stop 20 . - -
Busstop |15 15 “T;nsmp 31 30 55 T 1531
Bus4 Time 11:00 Bus 2 = e 19:00 1&;;11 12.3 3
Bus stop 19 us stop 2.1 a
s | Time 240 | 1255 Bus3 | Time 1610 | 16116
Bus stop 7 30 Bus stop .5 0
Busg |_Tme | 1520 | 1345 | 1400 Bus4 | lme 805 | 815
Busstop | 28 15 6 Busstop | 17 28
Busstop | 14 5 us stop 6 17 . .
Busg |Tme | 1855 | 1900 | 1920 | 1640 Bus6 BT“ne 16:00 12;2 1if5 1?54
Busstop | _ 30 21 | 23 30 usstop |11 :
Bus9 Time 20:10 Bus 7 Time 1345 13:50
Bus stop 13 Bus stop 15 13
Bus10 (02— Busstop | 2 0 6 20
=R Bus8 e 828 842
) Bus stop 21 28
Table 4 Operating funds Time | 1240 | 1247
Runcost  Buscost  User Cost Fee Bus9 Bus stop 7 0
2250 20000 19000 4000 Time 1645 | 1659
Bus 10
Bus stop 8 19
Table 3 ITRENDEROBETR Y V2 — VAT S Bus1l |—Dwe | 935 | 932 | 940 | 947
L, BEDREANRAS Y 2 —ARMEBR TS D & B"ﬂﬁnsfgp 1?,000 111_‘(*)1 111%8 1‘;’*’;1
DWHERTE 5. EBRTIIT <~ FE 20 & Lio7-0F% Bus12 — © stop 5 % P 29
WTHENTETI DI, 2BUTONSRTETY D4 Bus13 |Time 2010 | 2022 | 2025 | 2034
ENRbHSH. Lo —F—aX hEFEATLI L Bus stop 18 5 8 14
T, TEDEGFBEORIEN:Z M E L-o-0% iz Bus 14 BTlme 11:00 11(:)16
AV a— N ERRT BRERI o te. 72 Bus 2 & usstop | 19
Bus 30k 912, HEEBEEN QDS RIRENIRIODS
AL TERTD LWV m R A D o —/VHMERR 5 4%
. i= Al

TETWAENHELTE S,

WIZA—F—DORVED ZFE L7 GA OMREE I
T 57DT 7 FEE 2150 40 1038 LERT{To 7.
10 [\EFAT Lo B BAEREORERE Fig 11 1ORd. £7-

- 111 -

AIFFE T, WRM GA 2V T~y RxR sy
2= U U P E R AOERE L OB AA~OE ) HTEK
38 % BRI LT B VAT LAOBELRALTZ. BT
Fwy RRR R D a— v PR TR BRI
GEEENEBTE L a—FT 1 T HRER L. B




2R T 5 O ERICRR ORI E Gl 2T
LDOEFTERE A THT2. T2 —F—DBEAEZER
W, BHEREENLNWAT V2= U FIZONWTI A
T AOBEERITV, TORE, T~ FEBIDRVVINR
EREOBE, AREERMAGONE. BiZ, T~
FE A LRI K& < LREMBEISGE ST, =
—F—D B EEEBICAN - ER TCRYREEEED
LRTE., T~y RRRIIRODONDIELEERZBE
LT, 2—F—aX NOBSZEAL, BOEEERE
352 L TRIAEOFHEN AR LoD, TEHETE

BaA MEMIZ ARV a—LVOBENRTEREE o7

BRI AR R ZET LT <> REHEYTE L Vo7
FIP ATV 2=y BRBIHERTE DT SRR TE
7.

AT, BEZBEMLES D0l ADEEY
REET, EHBICESEALDLERELE. 514, £

AR D VAT 2 ERRBT -0, —EENLD
RAGQEREHEEEL, ETRPOT bbb
BEMSTEDRAT D a— VIV RT LEEET D0
ERdB.

BE

1B - A BEAT LY XAOBETE~OISH,
FRACHIAR, 1987
P IGAICKITAEX OTR] HAEZ - LuBinl
B ERRE T - AT LERFHEEERIE 2001, 11
3 R SR
http/fwww.city. nakamura.kochijp/news/bus/dbus html

-112 -



