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Optimization Method of Electric Vehicles Charging Scheduling Based on Ant Colony

ZHOU Xin-yue.QIAN Li-ping, HUANG Yu-pin and WU Yuan

College of Information Engineering,Zhejiang University of Technology, Hangzhou 310023, China
Abstract The rapid development of electric vehicles has brought many convenience to people’s living travel and logistics trans-
portation.but electric vehicles have the problem of short driving range due to insufficient power. This paper proposes a charging
path scheduling optimization algorithm based on the ant colony for electric vehicles to increase the driving range of electric vehi-
cles. In particular,we first adopt the coulomb counting method to calculate the battery remaining amount of the electric vehicle,
and calculate the driving energy consumption of the electric vehicle according to the road traffic condition. Then,we establish the
corresponding 0-1 integer programming model, and use the path planning algorithm based on ant colony to obtain the optimal
charging path for electric vehicles. After the driving path of the electric vehicle is planned.,the pheromone on the path is updated,
and the optimal solution and the optimal path are obtained through continuous iteration. The simulation results show that com-
pared with other optimization algorithms,the proposed optimization method can effectively reduce the probability of energy con-
sumption in the process of driving,provide an accurate driving path for electric vehicles,and effectively increase the driving range
of electric vehicles.

Keywords Electric vehicle,Scheduling optimization, Integer programming. Ant colony,Path planning

1 3l

i

A AE 2 IR AEAT L W PO K R S AT AR TR AT e
VLIS il Ok T 38 2R H R i 51 & T e IR HLRNER BT T
Yela A, SR T Ul /b BB R FE R AR R L B R ok
BRI GMENRF 2 ARG, SRS ER L B3k
FHALTH B . B aniR 4 Mg Tk A & @] #4468
PG HL M KR LS E NS R EmE S .
SR L BIR 4o AF 7R 36 JC VA 28 B Fp 2247 B TR A
AH G B FE R B I BN S BRI, R e R T — 8T
SO T RRE RS TS .

it ox b R )AL A 2 2 R e el A P R SR
SEURE T 9 BRSO B A 1) 58 35 L 3 9 R SR Y

FH5 H I .2019-07-18 R ME HIH.2019-12-11
BAEAEE R M (pgian@zjut. edu. cn)

M Te 4 S, RS2, AT A 0 DRsE EORG B b 1530 R v 0 Ay
B g T AN E VR A R AR AT B R B O Rk Sk AL
R EATH AR R AT R BRI N EE,

B A A7 754 R 2 He 0 H 3 15 42 0 A LR AT A B i O
oo A, SCHRC2 I8 FH R 8 RN By O AT R BE B0 H Bl R
PARATH B . SCRRT3 Il 52 B 00 42X 42 490 4 75 £91) 3 17 oK R
T RE AN AL R TS B S B L R SRR W O R Taylor 41
R TT Y J7 1 VPG My BB, DT R B 10 B Ik 45 R 4k H
A AR SCRRC4 ]2 18 3 H 3l 14 4 58 I T AR AR R Y AR
LR A R R SR DT AR T S IR AT B L
SCHRES 1A ~7 7 [l AL Y, Y 27 2 52 B 25 B 5040 o 0 R AE
IAEL T H B VR AT AR AT ISR . SCHk 658 4L F L 3R
F 0 B I e e/ TR B BN AR FE . A G AT

ASCE I ATF R R] (OSID) L 75 48 7 —4Er 3k b 5215 4. .



JE FRASE S &5« — b 3 T SCRE ) 1R 395 7 T v 9 B Al Ak Uy ik

281

B AR B R AR AT . AT R Y SR SCHER[4-6 98
SR T 2B AR B TH B HL SR AT AT B Bl R A R A
FLZE SRS WYL X RE 50 0f o A T HL 3 K B R A AT
LB 2R/ . TR, O T R i B A ML ) o 8 P, AR SOl R
FIT AL J5 AT AR S . PR T BT R R ) L B
FA P Yl R A H A 3 O vk L ELRE AORS VR M T B T R A
e A SR SR S T B

6 LBl VR IR R 7 T AR A 2 8 R B S B R i
HRFATREEA M E B WARL . KT R T —Fp
BT d T A 48 R Y T B IR R AR R AR IR Y T R B
SERAE W T AT L SR A AR ) A DR A A e D R Y o
Bk, SCERC12 048 iy T —Fb o 280 L TR A 3t A 2 vl SV 42 TE B
I Y TP T AT BT LA S T 2 18] e R AR A ) A
Bk H R R WNZ RO T AU ATE B AR SR A F T RESR
A AL 09 & B . SCHRC 1S 4R Y T — b 2 17 £k 70 v 422 1
TR G A A8 Y TR 2 S AR SR U el — b
TR LR A B TR A S AR Ok R B o A Y S AT IR
JRAT HBRAT BAS /N o SCHRT 14 T J TR 8 e o AR S 5
A B Sl s AN FE L kA IR A5 AR, TR IRE LU P AT AR
/Ny L A A 7 v Bl 97 T R AR PR A A L S A T LA B
W P AT RO R AS o SCHRT 1548 M T — Al g att A 4 vk 4 Kol
A 2> 2R A R AN 85 50 7 H Y S S TR 2% v A HEL S VAR B o )
RS T A T 5. SCERL 16 AR AR S F B4R
WY — Bl L B 9 4 RE R AR R i T T Tk R B A A B
A AR L B R

AR SCRIGHT 2 Ak BT B B VR 4 AT Bl LR L 5T R IR M SR
V5 850, £ 45 2 1 YU TR0 % R ik L S 5 U 0 AR TS el 8 A9
B BT 48 1T — A T IR A B AR MR B L R
B REOS LT P & B M 22 HE FL SR A B ST LI AL e A FE
S5 I ), 32 43R S E R AR R SR R S, T
U P 6 A28 R 3 1SR A Jm B A A 9 B AR AT 1 S AR
I AR FIB T RE W R B AR AL A — R R B R
P AR s FOUC, BB 8 WOE i AR B AR B AR EEAT IS4
H 245 1 A R R AL R R A AR

2 REERSHBEY

2.1 REEZL

HL B TR 4 (Bl B 7 T SR RE 7 59 FE LR 4 TR A

PR o s gt B3 1) 7 e P AL T A TR A B L TR A SR —

ARSI R A 1 R,
L [ e

PE S

BB R

BR A

R

ZRRA

K1 REHELRA
Fig. 1 System framework
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Fig. 2 Road network model
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Fig.3 Flowchart of greedy algorithm
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Table 1 Output of electric vehicle battery with residual energy

of 12kwh
VRS R T/h ATH A4 E/(KW -« h)
3RS 1.4386 8.2188
ESEC )y RS 1.2803 9.1072
LINGO 1.2803 9.1072

Table 2 Output of electric vehicle battery with residual

energy of 8kwh

Wk BmM T/h TR E#®EE/ (KW h)
S 1.4386 8.2188
3T B BRI 1.3158 6.2839
LINGO 1.3158 6.2839

#* 33 M7k s B )

Table 3 Average operation time of three methods

VS T E SR E /s
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Fig. 6 Influence of different number of charging stations on average

value of optimal solution of two algorithms
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