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ol Q7 ® Q3 AAANCE FFAHA AujA AEE A7t

ol YA T, Search Efficiency @}l Solution QualityE FA]°]
HA slel= A Y RAHA Eaoh 33AAA A A A (Bike —
sharing Scheduling Problem, BSP)¥ uj$ x}ako] uwjsAlE] oA
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A
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&34 Fusion Algorithm= 7H¥sh= 4971 WO, Multiple Object
Decision Model®ll A2AIE® @371 £4] &, Search Efficiency =,
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AFehe Aolmm #d FhelA AgsHe Aol oelE FE AUk
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HA AE 7oz doa AAE AdEd g9Y AGHH=E
Ul o] o] HHE o]&ste] to] SAHS EA8A HFAl (Peak
Time) 2} H] #HFA] (Non—peak Time)Z T&3ttl. 1 th3 Genetic
Algorithm¥ Ant Colony System©] *3%% Genetic Hybrid

Algorithm® 7N%alA 2 AoliE A H4 o)F AzE +4Us
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[3£ 2—1] List of some bike—sharing scheduling models

Vehicle Scheduling under Stochastic
Trip Times: An Approximate Dynamic
Programming Approach
(2018)

It's Stochastic dynamic vehicle
scheduling and Approximate dynamic
programming.

A Clonal Selection Algorithm for
Urban Bus Vehicle Scheduling
(2015)

A clonal selection algorithm-based bus
vehicle scheduling approach is proposed.

Solving Vehicle Routing and
scheduling problems using hybrid
genetic algorithm

Vehicle Routing Problem with Time
windows (VRPTW) scheduling problems is
solved in various scenarios.

(2011)
A Hybrid Metaheuristic Algorithm for
the Integrated Vehicle Routing and This problem considers customer
Three-Dimensional Container-Loading | demand to be formed by 3-D rectangular
Problem items.
(2009)
A Fuzzy Genetic Algorithm for Driver It solves the bi-objective scheduling
Scheduling problem. Individual shifts and the
(2003) schedule as a whole have to be evaluated.
A Time- Space Network Based Exact Time-space-based instead of
Optimization Model for Multi-Depot | connection-based networks are used for
Bus Scheduling multi-vehicle-type bus scheduling
(2006) problem (MDVSP) modeling.
4
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2.2. 7]1& GA-ACO &% ¢1¥

Genetic Algorithm¥ Ant Colony System¢] E% 7lZd A
efglom, opekst gofoA &3] AREE I U

Genetic  Algorithm=> 21 AAE] gt e]  7]x5 Al
Edl2A John Hollandel <JsiAf 19759 7idd o 3443
7Mooz, HAg FAE #Ast= 71 sholth Folx F A
gk Solutions F&9I= AT F o] g HAdE st AlA FL

s e AEY MIE Ewd 13k A4 tiEAQl Rew

2 7450 3tk Solution> ¥ Aol ZAERE ZTHEM, NP-
Complete Problems #o°| oA FW2sHA AE-¥ ot

Ant Colony System<> 1992% e Marco Dorigo AL =<tell A
Ao ® ARMEow, Hols: e Jive FFE B whEoFlth
)7t greld wolE wAEhd Pheromones ZA7FoA EH|SHHA
Ho=z Foptth 1 o th Jiv% &k v 7 B9 Pheromones
Fx8tH BI2stAl Pheromones wH|SHEA Hol ow S wdt
ek o =22 dAdqE o %2 Ao O dEs Addste] u g3
Pheromones @It} o]dl Positive Feedback Mechanism <45
o] g3t = B HA3st LAl A5 AT

Ty ApAEAE 2 W GASE ACOE A shAIR]
ATHGEE 2-2).

Q ‘A9 (selection)’ , ‘WA} (crossover)’ , ‘®Ho| (mutation)’
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[3£ 2—3] List of typical genetic fusion algorithms

Inverse identification of elastic
properties of composite
materials using hybrid GA—
ACO—-PSO algorithm
(2017)

The effect of random initialization of
GA is subdued by passing the products
of GA through the ACO operator.

A hybrid intelligent algorithm
for the vehicle scheduling
problems with time windows
(2014)

A hybrid intelligent algorithm based
on the max—min ACS and a GA is put
forward to solve VRP.

A Task Scheduling Algorithm
Based on Genetic Algorithm and
Ant Colony Optimization in

Cloud Computing
(2014)

Take the advantage of strong
positive  feedback of ACO on
convergence rate of the GA into

account.

Qo S constraints task
scheduling based on genetic
algorithm and ant colony
algorithm under cloud
computing environment

(2014)

It made use of the predict cost of
time to definite fitness function
combining ant operator to improve the
accuracy of solution.

Genetic algorithm with ant
colony optimization (GA—ACO)
for multiple sequence alignment

(2008)

A  novel algorithm of genetic
algorithm with ant colony optimization
for multiple sequence alignment.

A hybrid approach of GA and
ACO for TSP
(2004)

Every chromosome of GA is at the
same time an ant of ACO in this hybrid
approach.
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3.1. BSP &9 4388 &4

TP o] 22 48 99 (the mathematical field of graph theory)
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AA, AT FL& F42 FcdF0] ofd AuiA AR A 3ehA
H Ex4ol A AFE FAs] S ARA Ferk ARttt
YEF= T vE @Y, X ) EF dafina 7P v
=4, AT A AlRER sid ARk qke] ARA e
ArtetA ekar sz dAdbgdyn S, o iol wiE

sslor & ARAA dha

d; = AR 7170 2] F o] — 713 &) F Hbg e
(d; > 0w, ¥i%; d; <o0w] 3]<)

A, B odeladA o it 34 HHoR 2 5
M s Esh FASTL AgPch B, ANFL Fol7) 9lsA
Y95z AW AE Aol: Pk oo AAmS W
A9 Aol melshd 9% HE(Lon i Lat DE tholkish 9%

#3 (Lon j, Lat )¢ thodAxj 749 AgE=:

Cost;j' = Rxarccos(K) * 150

1%, K = sin(90 — Lat i) * sin(90 — Latj) * cos(Loni— Lonj) +

cos(90 — Lat i) * cos(90 — Latj) (¢, 5742 41

B oATE feld] AgE e vow dolgAels Aze
A A% volEE o gato] ol e A HWEA (Cost) ]
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3.2. BSP #Z2<& 93 GAACO—BSP
3.2.1. 7]& Az

olfl VRPEU ¢ 533 BSP A4S a&4 o= 43ty 9sho
GAACO-BSP &igl&s AAet 3 HdAdz=w =

A= mES st GAACO-BSP 7ubet mdpxol 7)E
A& GASE ACO7E 2§= o] ol HAsE 38k 3otk Aol
GAZ} @go=m %713ks Feto] wrEolzxl %7)8E ACOR Hua
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AW A= dlo)g A7 (Data Preprocessing)©]t}. FQ 3 o]y

AR AYER BAHT ¢ Fo3 2 HAA dodirE AHIE
MEe FHOZ U= Aol o714 K—means 33 dug=
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01714 Costhi= GAZ} nWlA| (53 34 Iteration=n)WHE 3ok
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P
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GA o] A" ¢ ¢k W3tE F3 GA7}
AZ17F F4 stetd ], dags £ AR & A Ak
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Optimization Algorithm) ©|t}.
ACO7} 7}% Positive Feedback Mechanism, Fast Convergence
S5 skl HFA R o5 ol &dA HA3 AAEE Wk
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A 4 & GAACO-BSP ¢1g&
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Determining Clustered Data

!

‘ Encoding ‘

}

Calculating Fitness Value

Generating several
$ Optimal Solutions

Genetic Operation ‘

|

+ Selection Operator
+ Crossover Cﬁjemtor
+ Mutation Operator

Transforming these Solutions into the

Initial Pheromone

!

Spreading Ants on the Nodes Randomly

!

Updating Pheromone using this Two-way

Convergence Strategy

'

Calculating the Fitness Function & Select
the Current Optimal Solution

< >

Output the Optimal Scheduling Solution

}

[Z29 1] GAACO-BSP &18=9 =7 3%
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R N e
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Mel BEo|x 2= Roulette Wheel Selection®] 338 uwj 3¢

Fitness Function >0 L -73tt}l, o37]A Fitness Functione f= ef &

7V4 wo]  AFE3F=  Roulette  Wheel Selection® @ A®
(Selection) o] A=A H8 &EL Fitness Function?t 24

#H = Fitness 255 A8 7HsAdo] solxith

. f(
pj(D) = SE_F) 11
AZIA p;() &= FAA i7F AEEHE &E, f()+ i7te Fitness

o

Function. k+ F+3A} ST

4.1.3. @2} 2 wWoj

Self—Adaptive W¥& wx}(Crossover) 4 o] (Mutation)

S o =]
gEe 4 49

g a¥7F F7]= AR ¥wd SR Local

rr

Optimal Solution®] |A W2 4 glojA & AFoA] g 7}A] H ke
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Self—Adaptive Crossover Probability (P.)3}3Z Mutation Probability

(Bp) & A3kt

- (12)
[ k, v ' < fag
(% . 2 favg

- (13)
l K , f < favg

AN ky, ko ks, kg = 28 IFEVNE, fra favgt Fitness Function
o Hdigtdt gk, 18l f, fv 47 wAkek ®ole] Individual

Fitness.

GA7} TAHE 248 24407 'GA £33 Ao a5 ' ;9
= deske Aol GAZE AAl F3sk= St Ny 2 7Hd e
< Ng < Ng, . WH91elA GAZF RbE F3shaA Ao g4 ¢, @t
S Ao A% 143 Tteration 37H0A CFE = C2 gto]l A EH
C; 7ol A% AxsHA VoW GAVF EFAstE A9 AV|E wsta

ACOZ A&t}

16



4.2. ACO BE9| 73

4.2.1. ACO ®713}

HA ACO F-9 =7 shg}
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I
)
x
o o
offt
ne
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X,
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s
32
i3

Zoltf, HMEFASE ACOQ Initial Pheromone¢] 2912 AJdH

AHzE AAEY. o)} e, B AgE oA GA A 2TAE

ol
flo

o] &34 ACO Initial Pheromone?l 1,5 YH&o] %It}

Pheromone %713} % 1,5 oFelel &)

— -C G
T = Tt T

y (14)
TL-G]- = ZkzlA‘rk AT{‘]- = Qry;

ij

oA71A 1= AAA AAF PRl ek FolX] Pheromone “dr.
155 GAZF 7% Solution A ¥}ell 2J3 A 2k¥ Pheromone #. 1% ¢
= GAZF A3E =718 A, ofi kA slel B=(i,)2 Pheromone
%%, Qv Adjustment Coefficient.

TR 7 AAE Initial Pheromone EUh= o]x 28 GAZ}F o]w]
T3 27|82 ASCE Z7I3kete] HAS ek Aol HA44 o Ea

7o) Ut

ol
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4.2.2. A2 XAa 733

dela ()i o] AN kA e obd FA¥ gL wAow

([ D1*IGDIP

Zieult (@, D1*IGE DIF’
Pe(i,)) = 5 (15)

JEU

0 , J&U

AZIA: PG )HE kAA Au7F mEidA ve =X E AdEee

g5 1)+ =20, )Y V151b111tyi/‘1 =~ —2 AA3AY. v =3

a,f = EF ASCY 43 Adjustment Coefficient™, a i A=
A A4 FeAMoln B AE Visibility A4 FL8AolH
295 Convergence Speed "etA|A|RF  Local Optimal
Solutione] W4 EE Fobxity webx AJAEE] AHA| R Y
540 wet ghs AFskA dslioF doh

4.2.3. Pheromone % %A

— Pheromone 7§21 73]

Residual pheromone©] o}l FglAE AH 7= 2L vr] 93]



Residual pheromone HXZ5 3} AA|7F 78Alof 3o}, FA|Z o=
W3AbE Global 78413} Local 7Aoo & s 4 Qith

Global 78412 Iteration #%3 wvlt}h 7iv]so] BF A= @4

e AR (G j)olA E3E8HE pheromone §%7F ot #2413 Zrh

76, ) = (A —p) 7;(i,)) + Aty
. (16)
At =YL, At (i,)),p € (0,1)

T, Az PEHebs el ZE Azt & AREHel wdew

o] 7ju]7} o] AR EE3F= Pheromone2 Local 7413t}

Tin, (L)) = (1 =8) "1, (i,)) + 7o
17
Aty =Q /Lg, £e€(0,1)

p, €= Pheromone Global®} Local 3% (R]FSAF)olaL, Q+
Initial Pheromone %7]3} w9} 22 Adjustment Coefficient®] 3L, Ly
We] Heko] ojwi7hx] Fropdl HZA RO F Aolo|t,

— ¥4 gepr g A 473

ACOA = Adjustment Coefficient % a, 5, Q 37FA= -9} Qo).

-
R

27|17k AxEl R EARS Adtaa FolA|Auk AlA Akl

DR n £3 AAE Az ol A% el P Aol
@k B QATNE AF AENow Ay o p 0F s,



FEAE A sl A Aim Aol 22 FR AYR G AAg
ke

a , (18)
9 Llek2
Bi, L, + Bi,Li
ﬂ — 1 1 2 2 , (19)
9 Ly, Ly,
Qk Lk, + Q,Lg
Q 1 1 2 2 , (20)
9 Ly, Ly,

GAACO-BSP ¢tie]s EFECIHGE 4-1). 94 sgo] dAH
= A= glom, Hedt Aol FelA mAIE gk dnbAoR
&

me PA4I Y #AE ¢

d

[ 4—1] GAACO-BSP ¢1g& 525

GAACO—-BSP Algorithm

1 Data Preprocessing

2 o] & K-means w3 3} oo [315/_\11 (9]
3 gen =1, C = false;

4 for(gen = 1; gen < Gpqy; gen + +)

5 {

6 1 ¥ (Roulette Wheel Selection); e [=21(1D)]
7 ﬂi}(Crossover); ................................................... [_/F/y, (12)]
8 O] (Mutation ); e [=21(13)]
9

if (C = ture) break;

20



10
11
12
13
14
15
15
16
17
18
19
20
21
22
23
24
25

else C ZPAL; oo [Z\ré}(lO)]
}

Pheromone %7| ﬂ_; ................................................... [Z*[_/y' (14)]
ACO®| Ao dEtug A
for(iter = 1;iter < Apqay; iter ++)

{

R2e 0 dgo® Al 44

for(n=1; n<tho] & T n++)

{
ZAE A BN [4/3'(15)]
Jocal ZBAL: o [521(17)]
}
global 78215 e [5-2](16)]
SR E] AL [5521(18), (19), (20)]
}
HAE HAHdH =E

end

A5 Ad H A

5.1. Holg A

o]
AR =
AR

A AT A dedeld FAVelA AFHE wEo] dieia

Fgglom, dolg ZdA (Data Cleansing) & &3l 1% o]
= ol 1,80670¢) sHalA]l oA ololy ot HuE HEFH]

U Aen Aoy el ATEE wso] tola AR
https://data.seoul.go.kr/datalList/OA—13252/F/1/datasetView.do
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NESEMN 33 ol F=

HESHA| BT tiotA(ES0)) HEE LT
CYGi.L01 O/, 22114, 1A/, Ak H S IZELCH

mplLf{ut7| *T}I0] 0[40] = B ORATE Sof LKA LR{FAIR.
NO = Tz 82(uB) 43 UzfL7]
...............................................................................................................
1 ColE B3R tof4 HE(21.068 7|F) csv 02 20210727 3 :
L R L R T -
2 CoEf B3I CHod 4 FE(21.01.317|F).csv 02 2021.02.22 o

=

In [23]: amount_inner=pd.merge({dataSites,dataCountl, an="10")
print('all_dataframe:{} ' format{amount_inner shape))

all_dataframe: (1806, 5)

(2% 2] whgo] tojd AR (MEA dddely 3 Ale)

g8 3 B AT Z)EdelH F sl whgo] diojoly HRE
Tl Al dddolE] Al AFE Zlolil 2020 12¢FH
2021 697k4 & 670€3e] doldBnE ARESHITH(IE 3).
TRl FE thojold dHolE= F 6,894,86671 St

r°*'
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MEEBAM 3R tjojo|2] HE

MEEEA SSAFIA thofol2 FReluict XA 0|5 220 cf 2t Lol 20| bs3t=s
H=E, THol 2%, X7 E CHo{0]2 213 Hlo|B{S MIS|fLIch

It

2

ojAL{E7|
NO =
1 =L
2 e
3 elb]]=]
4 el ]
5 =L
9 [elle]]2]
10 cflolgf
In [1E]:
[1#

Aus <

* tdoi] o o] 2!

o
SSREA 040128 HE_2021.06.c5v
SSAEA o{ol2 HE_2021.05.c5v
SSAEAH {02 HE _2021.04.c5v
SBAEA o401 HE_2021.03.c5v
SSAEA 040124 HE_2021.02.c5v
SSAFA THoH0[2 HiE=_2021.01.c5v

SSAHA {02 HE_2020.12.c5v

=

hour_df = pd. read_csv(' /CHHE E .csv', encoding='GBK")

=

LSO 2 2|2 LTFviewerst 20| ciEme T2 TUS 0| Z3tM0f ZE LSS Bolotal = l&Lict

4051

290.6

164.2

1071

1552

2021.08.20

2021.08.20

2021.08.20

2021.08.20

2021.08.20

2021.02.22

2021.02.22

print( 'Data form: {1 . formatlhour_df.shape))

Data form: (GB94866, 120

3] wgol thof oy AR (Ml d-ddloly 3 A

AEYL

24 A4 A

ofo

242t TEAY, 4AdEAY, deAd,
A=A A Y 4, EEAAAW A,
defaolv (1" 4)
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[¥ 5-3] vi$d 78 Wt A i
71EA A ik s T
Z AAAZE 12198.562 7401.054 39.39%
Z= A3 11.12726 9.71553 12.69%

5.3. Aujx] AZdet

5.3.1. £983 4

Aty

AZEE iR 8T S 67HE 3

BO0000 4

T00000 1

BOOOO0 4

500000 4

count
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300000 1

200000
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01 2345678 910111213141516171519 20212223
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LX) & thol=ka} wbgsd Zpolgke] stolny. ¥z E EI EE S
ARl FEAAA ol gl UFE FAhETHE A & & ek ol )
o BZoR A3 BE HEOTE BA O 44 24w geby
o] g&o] Wo| =2 At = Y9 Aol LA AHeskd ke
FoE wgdEn @4 AN Az ARsts =S Ggs)
ok3lafof dtrf= AES AU
AR B2 HA g ek 545 oFslele A AAIEE dagFY
delelg 248 & olfold Aotk ol daA FaF FAu
g% #gebd Qb doh mFAE HAFe FAlel ol gAY wMEFL
7] S8l BE AE Hashl ATAY mATAZ FRete
Aol Ao s},
[3 5—4] dF AE AR T2 (d dold)
Hour Average Amount Hour Average Amount
0 1267.049451 12 2042.373626
1 1068.478022 13 2317.010989
2 752.082418 14 2604.923077
3 517.873626 15 2853.708791
4 329.038462 16 3136.681319
5 310.983516 17 3844.967033
6 582.032967 18 4391.516484
7 1412.923077 19 3113.186813
8 2514.236264 20 2621.307692
9 1601.252747 21 2397.225275
10 1374.532967 22 2050.637363
11 1690.945055 23 1462.241758
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EAL O

GAACO_BSP7} ACOY]

5-5] AletE GAACO_BSPS} ©@al GA/ACO2 tiH]

GAACO_BSP (N, =80, Ny, =100) GA ACO
il i}? Cost SOl}ltiOl’l Cost Cost A% s

o Time
1 | 1 | 052081 |479.623501 | 0.9582904 | 0.5670223 | 8.15%
2 | 1 | 061178 494234942 1.101204 | 0.6751793 | 9.39%
3 | 1 | 047476 | 375776363  0.759616 & 0.5177882 | 8.31%
4 | 1 | 042855 | 314145724 | 0.6813945 0.4696953 | 8.76%
5 | 2 | 059859 | 569.255298 | 0.9397863 | 0.665988 | 10.12%
6 | 3 | 061096 | 723.770098 | 0.8920016 | 0.7255195 | 15.79%
7 | 2 | 048319 | 423799957 | 0.7344488 | 0.54145 | 10.76%
8 | 2 | 055763 | 374.126900 | 0.8587502 | 0.6291662 | 11.37%
9 | 6 | 058674 | 487.747760 | 0.7979664 | 0.7536802 | 22.15%
10 | 3 | 065467 | 389.104747 | 0.8052441 | 0.9109086 | 28.13%
11 | 3 | 05934 | 460971442 0.783288 | 0.696152 | 14.76%
12 | 3 | 039672 | 285029512 0.6043776 | 0.49721 | 20.21%
13 | 3 | 045454 | 267.552078  0.749991 | 0.5465192 | 16.83%
14 | 3 | 040326 | 206832362 0.5726292 | 0.4473211 | 9.85%
15 | 4 | 054393 | 398472551  0.8485308 | 0.6609916 | 17.71%
16 | 5 | 06049 | 401325984 0.804517 | 0.7382231 | 18.06%
17 | 5 | 058551 | 378380811 | 0.878265 & 0.6465437 | 9.44%
18 | 3 | 0362 | 168078406 0.64074 | 0.4341569 | 16.62%
19 | 7 | 07644 | 682448907 | 1.0286192 | 0.99441 | 23.17%
W# 3.05 0.538755 4147725 0.812614  0.637786 14.7147%
34 58 971553  7401.054 14.48137  11.5509 -

A A FPHoR Bula] AN e Gl dgas

33
3 A= o st w



ol

AAA W

1o

[<]

%

=

2E2 3

[e5]
3

. 12

S

o

e

2

[e)

=

1.5u =

T

=0

e

5-6). 79 19

Ava
a1

= B} (

NS
=

X

m

A2

dol

25 20%

GAY ACO HH

FA WSk

S

T Agdor o 2%

A

ol

T;\l_l_‘
, -

R

3}

xr
y

a3 1w

T 199 AuiA

)

e

T

XO

1

1

5-6] 7}

3
ar

[

682.448907s)

A4 (Solution Time
34

0.7644

Cost

_BSP

GAACO




GA

Cost=1.0286192
(GA Rt} GAACO_BSP? A% 25.67% 74<%)

ACO

AN
\ \?\

Cost=0.99441

(ACO Rt} GAACO_BSPO A% 23.17% A=)




=1
=

BSP7} A HlA] 9
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AR GAACO_BSP7} AA%H Afujx 74 =
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[3 5-7] 47 A3t Am =] H%

Cluster 2:

Ft

Afg 1 HiR S 71211 0.61178

Routel :0—->24->33->49->50—>47->46—>45->65—>56—>58—->38—
>18—>42->37->5—>28->12->11->10->9->40—->44->64—>27—>54—
>23—>53—>52->26—>63—>7—>8—>31->3->2->62->61->4->43->55—
>1->41->60->14->15->32->29->35—>16—->22->20—>30—>59—->51—
>34—>48—->88—->92—>86—>85->94->76—>91->75->99->74->19->13—
>36—>73—>102->21->57->6—->66—>39—>104—->103->17->25->100—
>96->71->97->72—->98—>70—->69->68—>67—->101->90—>93—->87—->84—
>83=>77—=>78=>79—->80—>81->82—->95->89—->0

Time = 494.234942 s
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Cluster 12:

ek 3 i & 78] 10.39672

Routel :0->51->24->17->1->29->10—>28->9->7—->3—->8->32—
>33—>58—>59->71->66—>57—>74—>69—>65—->75—->46—>45—>47—->44—
>72—>40—>53->52->0

Route2 : 0—>54->39->48—->50—>49—->42->43->55—->56—>70—>62—
>68—>63—>64—>67->61->73->60->41->36—>34—>35—>5->26—>21—
>22—>30—>19->37->23->0

Route3 : 0—>16—>31->76—>18->2—->6—->12->14—>38—->4->11->15—
>20—>25->13->27->0

Time = 285.029512 s

T2 T S HE

127.02[—

127.01 — © -]

Cluster 19:

AT AR F AR 10,7644

Routel :0->23->93->126—>58—->107->99—->59->52->113->102—
>80—>81—->90—->22—->89—->67—->79->21->119->0

Route2 : 0—>37->38—>39—>63->118—>40->30—->97->29->112->31—
>92->78->83->109->98->108->120->114->0

37 " .
A& gk



Route3 : 0—>103—->51->91->6—->4—->5->13->3—->12->9->7—->2->15—
>1->14->11->62->42->41->0

Routed : 0—>43->44->46—->47—->49->48—->86—>88—>27—>84—>61—
>105->94->45->8->10—>106—>55—>16—>0

Routeb : 0—->17->104—->122->54->56—>36—>96—>95—>70->117—
>66—>65—>82->123->1256—>24->121->71->25->0

Route6 : 0—>53—->64->33—>18—->35—>34->115->19—>68—->69—>87—
S73=>77—>111->60->74->72->110->75->0

Route7 : 0—>28->57->124->101->26—>50—->128—->100—>127—->32—
>116—>85—>76—>20->0

Time = 682.448907 s
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Abstract

Optimizing the Bike—sharing
Rebalancing Scheme using A
Novel Fused Genetic—Ant Colony
Optimization Algorithm:
Focusing on Seoul Bike Case

Tong ZUO
Smart City Engineering Major
Department of Civil & Environmental Engineering
The Graduate School

Seoul National University

To improve the service efficiency and customer satisfaction degree
of public bicycle, a bike—sharing scheduling model is proposed, which
aims to get the shortest length of the bicycle scheduling. To address
the slow solution speed of the existing algorithms, which is not

conducive to real—time scheduling optimization, this paper designed
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a Genetic Hybrid Ant Colony System Algorithm for Solving Bike—
sharing Scheduling Problem (GAACS—BSP).

Genetic algorithm was used to search initial feasible scheme ,
which was used to initialize pheromone distribution of ant colony
algorithm. It solved problem of lack initial pheromone, to improve the
efficiency of bike—sharing scheduling tasks.

There also proposed a genetic algorithm control function to control
the appropriate combination opportunity of the two algorithms.
Finally, the results show that compared with GA or ACS, it is more
suitable for solving the problem of large—scale bike—sharing
scheduling tasks, which shortens the scheduling distance in a short

period.

Keywords : Public Bike—sharing Scheduling, Genetic Algorithm,
Fusion Model, Shortest Path, Clustering, GAACO—BSP
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