520 558 1)
2023412 H

KIPEBEIXEZZR(BARABFM)

Journal of Changsha University of Science & Technology (Natural Science)

Vol.20 No.1
Feb.2023

DOI:10.19951/j.¢nki.1672-9331.20220519013

XEHS :1672-9331(2023)01-0112-09

SRR AHA: R ZE0E. 5 BRI AR ol 3l B T A TR AR DA T A VP BT R A AR BAR), 2023,20(1):112-120.
Citation: LIU Wusheng,ZHOU Qing,LLI Wang,et al. Route optimization of commuter vehicles under major public health events[J].J Changsha Univ

Sci Tech (Nat Sci),2023,20(1):112-120.

EXRETESHTEHIHITAREFBZMAML

ey A S o)
(K Vb3 T2 A5 i TRk W/ K7 410114)

i E: (B IFEEARTC 4 1 T B AT U, 32 il B Ok [ TR 1 o, IS 5 G R A BUR 2 0 58—
FUbr it 8 & o i 1] 5 J D 58 — A Ak B b, JF 25 18 e 0% &k L 01 T DRI 8] BRI K2 SeA Ik ] S A 3%
ey B 30 2 R P R AR DALY 5 SRS TR AR I, HEAT f (A TR B AR SR A 5 B S, EAT S0 0
SRR UL ST P 5% T AT 3 R B s i A [ 8 R 1 S AR TR AR L, SR 21 8L TN 3 , B
141 2473 i (] 980 1 24.77 min, 7 IRV AL AR IK B T 97.14% 5 43 3 /N KRN 5% T4 4 A AE— 5 o
PR X3 SRR AR S WA R 5 5% T J A A v i, 5 RO B [ 518 145 3 mT A 8 o 6 7 5% T i 3 i 8

Bl v /b 51 U 5E B ]

R BRI T AR 1l 85 o AR Ik s i 1L 5 ik

FE 425 : U491 XHERFRERD : A

0 3

il

P BIFIE R I, 7 BRI T A 4 8] 3% [
B REFELATEIRRE (A SRR S ) BT
BBy 5 F e T A I S T 3k R AT 3 Y
NE 7 5 Al S A A TR . A dkse
WA R EERFEN BT AEERALT
FA R Tk L EEAE A, X 2 A
LR 38 T H i 23 (B AR X285 1A, Sfe & i sl s L & il
R =l S (e G W R = VAN AT /A S
AE3H AL R COVID-19 A I DL i 2 4 2k 17
T Ay AT, AR 2 B S 2 iR T R A A% 9
W RS T A F RS, & A AR 25
Bly il B A AT B P B IE B R IR
55 K- A I S SR R 2 4UAR B BT i
B TR T R L

HF

v

B M kT A BRUR A B A2
B S R SR AV 2 R D 4y AT A
Fethi 477730, CORREIA 55N T Al EL RS
B A, W5 45 R 3 W45 3fe 2 0% 1 2 Ak Y Sk i
A PRI A e T DX A S R A A T N2
—o SEINRFERY S, B EVR A S, TS
e [ R4 BIF 5 AR R A D o L B X 3 R
AR PR T FAGE 45 e e FR I 1Y 28 T T A7
PELL R AT 2 T A TP . BEAE /MR 5 7 3 B R 119
W K, AR AT AS A AT, [ AN ) Avego
Zimride , Carpooling , BlaBlaCar 55 , [&] [N % Jii 7% . 2B
HERSF,

X T AR A G 3t &, A ) H pyd AL
HR . X TA AN, &R nl PLrH AT 3% 0 s 00 1
To4 N, A T nT LA /D 3 B i 8] 5 xF 4 k23
A IR B R . IR0 0 b G R
Wi PRI 2R, AT A5 Y A S R AL O R AT AR AL

Y5 B #1:2022-05-19; f& 5 B #§ :2022-07-20; 3% H#1:2022-08-10
ELWB A8 ETHESTH(21A0202.19A014) s K VDT A ARBA R 4TI H (kq2202211) ; K P H T K2R

2R A B ZR0 H (202010536034)

BIEEE MM (1976—) , 55, B Z6z , 5 S Sm AT AN 5 PRI AT L £ 5 S8 AR A ML) 45 8 3 25 D T B F 5

E-mail : lwusheng@163.com

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



%20 %% 140

AMEA,FERA LT AFHTEYBATEREMIBIZMLA 113

fb, AR, AN R EZA LUK
i B RCR RS AR B AT LTI R T I,
KLEINER 5™ DL 4240473 B A2 d /N0 B b, 57
THREPFERIIRENDIE RS . HOSNIAEY LLF]
BLEFIE fie R0 b, 857 T 1R A 4 B0 ) B Al
DA LA A T 0 T SR & Y VE T Im) A, 7R
[ % % )7 T , ABDALLAH %6 JF & T Business” i
Ak R G, 1% 5 58 LA £ A B /N R 453
B A0 B () R R B R T e R IR ek D
555830 A O ) 23 AR TE Y ME B R, AR RAT AR
Dy T, XTA S5V N7 T AT+ 58 F0 K £ W 45 1 D
FREA AR = PR A NN I 5 AR KO-

SR A 22 2240 s 4 A1 T A ) B9 T2 A G
YRR K AL . HASAN 25200 5 1) 4 3fe n)
RO Ak, I8 MO 3038 RN o3 S0 Uk v 6 e
) IR AT TSR Mg, 4t R 3 I 5 1 A ARk A AR DA o
Ty 3 e 7 BRI B SR R) R (XN T 2 44 1 A e
[ R0, 33 R B 02 5 2 R g e ) % 3  . BEED
IR AR BRI T PR IR 2. 3
PIE AR T o N A AR Y R AL L
KA G RIS T ) B, R SF R AR R T3
FRG VR ME 1 N TR . RSO i T
— P o AT R S AR X g AR AL R T L B

AR5 A A e T A =R 40 ) 3 8 1 A 1
Wkt k, Ee, RN R R AR R # T
PL2 54 9 N\ B 22 Fs o Bt a) B e 3 H A
MIREAY s SR 5, B Tast 5 0k X izow B br A7 4R
b, I AT S B R B 53 7 LUR 7R W S 8041 &
T AR s BT, o BT A e N JE A M Y 4y R
JFEXT G e B R (s ), Ry RN 2 AR Ry gk
38 8 () AR S

1 EERIfgE

1.1 [E@EER

ASCHT 9 1Y B R 8 S T A S R 2 S0 i )
A TR 1) 1] LB S 22 4 6 1 B A 0 Ak Tm) A, T
FEAZ ) B AR Sy < G XS G 6] B — A w1 5
T, AT AR EL B A A ], DR e 5 2 S 1
HRGHIBEESSERNA T 086 %R TR
KB T IFH-ATICIC , 720 /2 — RNV,

Wit A B AT R 2 S 5 A R A%
Fe 22 M 5L T BT S ] A
1.2 #EERIE

2 RIS L A Ze X i BEBIE 5 1) 3
A A N B © B 25 I 0GE B4 o
(53 T30 [ R, ELRTAE A B B3t A A s @ &9k 4
TR R A A G ;B T A AL E D
W@ B A AR TR T A 2N A
il 30 T A Bt ]
1.3 S#itA

MR RS 5n .c=1{1,2, K, -,
W, S,pt WA T EMES;C=11,2, K, -,
W, -, SUNE B E T S MESC=11,2, - KI
AT RNES ;C=1K+1, - KI HTEHEH T
RS KON 251 UG WO TSR AR
B0 S AT T AN TE 22707 A s S T 1 R
BEGERNAE SR T % , WAV %5 5w N
TG TS 5 p MR i W SRS 5 d,
S N R BT S P RE R o, A R BT A
FE BN 0077 3 R B 0, o TC 2 51 T A3 B ( H
HORAS T R F oAt 3¢ =X A ) 5 Q W 4
WA 50 N 4 R T T R A2 M SR K S Bt ] 5,
KA G T RE 2 0 A I K B A TR A 2, R
S 54T NB; 7, Sl B A 5k 25 R A
B R A, BUE R 1, A IEBUE R 05w 52 T HH &
TRy, BUE A 1, B HUE R 0,
1.4 HFEEE
1.4.1  HFErEE

RN I T A: 5 {4 2 093 8y & ofe N S0 2
5 H B RO 35 DL AR i /)N Bl B A 5 R ]
R AF R ARt AH ARG e BT X {H DG 5 )
BET  EERAIL DA FHMRRE, th TRAA
A T HAF E 2 iR AR, DR 5 22 A SR 1 JE &
RTHER 2 Wi TR ANB L, BT
B RUER i S 1 0 N i v < /82 B O ) [ e B
Keths 5 ffi Hop 55 S HL TSR . IRk, AR F 5T
S5 E&F NBURZ WS — LB bR 5L TR
S 1] 55 5 Ak B b, ST H bR R

male=iiywk (1)
k=1lw=1

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



114 kI XFFHROERHAFMR) 202352 A
minZZ: Zzzduxuk+(l — zyuk)dk[‘ (2) 2x0=2x/i, VLE C (14)
k=ti=1j=1 Ui wel Uy j=1 j=1
v 5 ? Waé‘ o
1.4.2 %A )k%y‘i{:ﬁi ViieCheC (15)
% €10, ,Viggedl,redl,
1) HFmZfE, "
RN & T8/ LI KR R 4 (0.1}, Vuelphel, — (16)
e 7 it TR PAN LB R, & T AT R
W 1RSI R VIS A I Sl R = [ S B R R/ N €1

> ya<Q.Vked, (3)

2) B2y 5,

B 8] 249 A - A 22 B3 125 B 14 s s ) A 2ok
HOTRERE 2 M R K S Bt ) s A 4 B TS RO
BB TR, B RSt R B K A 42 5 T
RE 122 32 1Y 42 00 B 1 S8 A7 I 18] (24 2847 ) e 1 A
B T ReHz 22 i R B, A 3R 0 .

S S dox
SNy Yk e c, (4)
=1j=1 U

i

S S

2 dijxijl\ - dkp

i=1j=1

/v, <t,VkeC, (5)

3) TR,

THAFRE — DN ERA TR 55 A
I G AT B A R N B ) H
(KGR IR MAZ TR A2 55Tk
(NS Z2F 1 A5

zxiﬂ;SI,iEC»J'ECWi#j (6)
k=1
K
zxi/‘ksLiECﬁjEC’iyﬁj M
iz
Xk = I’Vkecz (8)
5 s
ZZ%‘A- <4,Vke(, (9)
=11
K w
zzyu’kgs (10)
k=1lw=1
4) HAMLYH

HABL A - Iy iR 2 KA ml s — i %
BT H AR A — A TR 4 s A~

S

Dy <2,jeC, (11)
i=1

S

Dy <2,ieC, (12)
j=1

K
Eywk <1,VYw e C, (13)

k=1

2y, 2 5 A 45 SR 1 20 A TSR] ax A 2
LA & AR E ] T 8K A A LS 52
A I T E U o R A AR b B ]
LY — B B T3 7 [ s I T 6 A 29 o, T O AR
JESE T REIPLAII A 295 SR P T HY
MR 2 HROK 2 5 38 B e b A T D] AL
G e B R A Y H B AN R 238 A 1 Y
OB AT REAS 1k — K, HAN T 20 42 0 fie Je 4T
TE H B4

2 HEEURAE

XT3 H B A 0] K 22 R - INAGE (291
12 LA F A0 ok A R AT S A | 3 B8 SR il T ik 1 S
Jo 0 2 K W H A AR Ak 1] B 5% £k BB H A5 AR 4k (7]
R AHIF S AT FH 5t A B o b R 19 X E A Ak )
BT RGP EAEESSERNEERTA
B % ES 5 AR AN Z X — B, 7T
P& PR B TR A B[R] R X — H AR R TR
ko BRI TR, K g Fm ik
e T G X A

TR BAAL T

@ Zmht 5 BRI ARk . 240 B G e In)
— P AR AL A Ak Il A, AT X R AR RHE S A
it 5. FEMATE B A 4R TRR R
(1,2,3,,K) . TCH R TEmR N (K+1,K+2,K+3,
e KHW) o AE(1,2,3, -, K) R A (K+1, K+2,
K+3, - K+W) i WG & A — % 25U T (1, K+1,
K+m,K+n,2,K+3,K+l,K+0,3, -, K+W) [ 4 {0,
I X RO IRFROR S LA TR R o 1-(K+
1) = (K+m) = (K+n) —p, % 2§ 5 3 42 0 i 2 2-
(K+3)—(K+1)-(K+o)—p, LAt ZHfE . Hord,m . n ol
K ~K AT R

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



%20 %% 140

S SRR IR A
T

| B e BpLE A
[g=er1] | %1 [ a5 e s 2
ETEEEETTE

| ﬁ% o g |

B g5 gt

B1 #fain
Fig.1 Genetic algorithm flow

BEL A B8 B 00 e i AN — R 2 AT A, FE LTS
TR 28 BOR B AR R AT Mgt B3 107 JEE , LA 45
VEIT YR  E Qe 0 A LA it v, 35 DN R 2 SR 2% AF
(0 B A T 7= 26 1 A I A A R R (i 57
A7 50 e PR AR e (A A9 365 B2 2, AAC S 2 2 —
LAt s

@ THEEIE B . Z, 0 4 B R 3 B
PRER -

1

Fzz— (17)

SEDIAE- 2N T PO TR NN B PSP R 3l
— AR K

@ Bkt e A0 A R S B, R K
A A3 N B RN, D — 2 SR A S R A rh gk AT
T B O 20 BB I R RE Ay a3l N R AR A A
A28 Wt I AR, 8 PR B T SR FH B L3 g b A 3

@ 22X, AR A AR 5 — Wk, B Y
kP R — A B AR B — R . SR R4 UL i
& XA AT X, BARSERAE S - FPRE rh e 5
AN K PSSR L BB A BT — {7 5 1
AR BVE N 22 UL R B AR X AN L
B2 (8] A e 5 56 2R A L S B 0 AR . S8 S UR R
SN P

O AR5 o S H e st AR SR Y R R A K g
HeFEFP R AR R E AR AR P, X R R A
{18 o R e — i ARE 8 B WL BRI E AT A8 S, FLIA
FRAE N < BEHLBE TP A 0 I8 7 B AT X 4

SR I 3,

MMEA S TR T A S0 T8 HIT60REHBREMLA 115
17 | 26 31
22 LR
10 | 38 31
17 | 32 31
LG
10 | 38 31

B2 mX+%HA
Fig.2 Cross diagram

Eﬁﬂu‘n‘%‘32‘19‘28‘43‘31‘
= 17‘26‘28‘19‘32‘43‘31‘

3 ZFTEH
Fig.3 Variation diagram
© W%, Sy s AL T Y R A8 R g
RS R 2 a5l AR, 2 538 )
FE AR KA e AR S R BT Ok A ) i e A
PR . Wi R EE LA 4,

WEEHT| 17 | 26 | 32 | 19 | 28 | 43 | 31

)

28‘19‘32

W R

17‘43

26‘31‘

B4 ##H7FH
Fig. 4 Reversal diagram
@ Ze 1B AR, A BBk B
JE B IEACUE, I 28 1B THE s A 0] B B BR Q).

3 HElgH

31 &gt

H T ik /5 B AR P Ak ) AR O 19 B 451, AN A
FE 30 L BEAILAE S 1A R B AR 18 0 X B A 0 4 7
KA LA AT B BIPERE . RS Bk S RO R
AR /IN 100, e Kk ACER 500, 58 A #.0.90,
AR AR 0.05, 1874 0.9, Y AR K ¥ 50, [ E S
B LR 1, AR B A I N AR A
WE S FrR, AIRELIE 6 iR, FSH Ak
B 1) Ry 5580 1530 235 SR ekl A 3T R BT A B
ST B (2R AR s B O R A R A
B BT W B R ARG ) o A RS E Y
G T 53R A TR B XTI 2,

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



116 KL XFFHROAAAF W)

202352 A

®1 EESH

Table 1 Fixed parameters

AT DU i B A R R T BT b n]
VA i 734H AT 3% T 2907 325 X mRUF, 5

QIN v,/(km*min™") v,/(km*min™")) t,/min EJ'[)J\F%{E&E IE@%}]E‘:E{J*Z&%%NB@O
4 0.60 0.15 40
R2 aRHIES R AL
t/min AR LARTH - Table 2 Time comparison between carpooling
30 15 35 - and non-carpooling min
1200+ Bk A3 it H EIREE i RESLE]
1100 i JSURY) FH I ) i)
1000 1-49-48-37—p 23.78 120.75 96.97
= 900}
‘g 800k 2-43-47-22-p 19.31 163.22 143.91
% 700} 3-25-p 13.64 36.04 22.40
fg‘; 600 4-34-26-40-p 16.75 111.89 95.14
. 500+
400k 5-50-33—p 18.33 74.58 56.25
300k 6-46-p 5.45 20.94 15.49
200 1 1 1 1 1 1 1 1 1 ] _ _ _
0 50 100 150 200 250 300 350 400 450 500 7-16-31p 13.52 94.97 81.45
e v Ak 8-42-45-p 12.81 60.71 47.90
- . . . 9-19-20-39-p 19.83 134.31 114.48
E5 @ Keg LA
. . . 10-30-41-24-p 20.70 134.06 113.36
1g. e changing process ol the commute duration
Fig.5 The changing p f th d
11-17-27-p 18.64 116.74 98.10
Y o€ AR INH — = > Hh2s >
5 (B T W i _ TERATHLB LA 12-35-44-29—p 23.42 136.51 113.09
13-32-21-36—p 17.97 139.38 121.41
14-18-28-p 20.03 136.27 116.24
15-23-p 13.94 16.30 2.36
=
£ 38—p 4.40 4.40 0.00
=

x AR

E6 &k

Fig. 6 Roads for carpooling
SIMT R 2V ERER TN IS N BB T
H3SNE A B LR R TRS 5 E%, Ha
344 04 5t Al A SR fi e 1 B ) B, 5 TR e
ST T 1 238.55 min, A ANTTE T 24.77
min, A KIKE T 97.14% . A AR ML T,
A 6-46-p Fl 15-23—p X Wi 25 5 T I £k 5 S I [
{18 i/ W JRE A0, JH Al 5 3 i 2 4 3 1 T 1Y o 2>
Yo 12 NI B W DA B D7 57 S 215 o 72 B W [ 11
PR A, T LA A4k Sk T8 4 01 T B A i B B
R R4 1 53 LA B [ 5 0P 4 01 ok, 5 3

32 ARSEMRGFESW

TEM L B — A0 4 5 T 2on A2
ANE AN E A | R TR 43 O 20 TS T4
BB ) AT, Be Ak, & 3R 2 i LRE 15 48 K
s R] R A 4 B TS T A DT A
KN MEFTEFDHNE ATREEH T i
Z b S 2R AR A 52 e, A I XX 3
DS G, R T4 A8 3 0 R
AT SR WE TR .

B 7(a) OB T A 4 5 TR B AEOT &
TR . NE 7(a) W LR W EEA T
BETLER T I3 7 0, 1 v,=4 1 1IHEAF
T B AR/ N E G N, R T B TN
Bt e 34 0, (B3 T B A e . R TR
NGB 138 IS 3 B, R R A TG B T NE
R TR I AR, BT T A T ) £ oA A
R TEG T/ NH NEON 3G m 3] 50, & R TH

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



%20 %% 140

AMEA,FERA LT AFHTEYBATEREMIBIZMLA 117

50 1 600
ZHLTRE N
ol =gl | 1400
<
2 41200 =
] £
=2 307 11000 E
gc] =
® |
o 20t 800 g
p 1600
10t
4 400
O 1 1 1 1 1 200
1 2 3 4 5
G /N ANEUN
(a) NG TR/NHNECT 194 TRs R
50 600
ZHGRENE
a0l —=— I B[R] 1550
< £
ES 1500 £
< 30 =
pac) 1450 &
13 =
o 201 1)
1P 4400 ﬂg
)
10 1350
0 N N N N N 300
1 2 3 4 5
GRS T E
(b) RIFA e SR G T % LT 1A s
42000
100 o —————————————— e 41800
801 Q =4 1600 =
S e {1400 E
¥ 60t e 11200 =
&R —=— L e ] z
i 11000 ;@3
w 40} i
an ,’ 800 75
20+ 7 600
1400
0e . . | L
00 02 03 04 05 0620
MR

(o) RIRFH4HT G RBA
B7 Sauh RHE SR
Fig.7 The sensitivity analysis results of parameters
SROB W R AIG, 5 380 A9 JC 4% 5% T N B0R 306 1 B2
BTG B A AR R T AR E . T LLR
L 7E—E T R A 4 DT R A A\ %
B ABCRBLS
1 7(b) R e T A7 4 51 T 5 J0 42 51 T30 B el J32
LA N 5 R SCR B S2 M . AR 7(b) T EUA
TEPE R G T/ PHNBA LRI T, B

R TES TR TR ERN3:7 5/
NECR 30, Bl v, 5 v, LA R, BT T EGH
AR TR v, 0, N2 THE R B 5: 1 Y 72
rh 53 TR E B () AR AR B L T v, 5 v, B R AELXT
THERLER T ANBULFRAEMN ., Wi, 50,
) LU ABLANOGE B3 T 30 Bl ek 18] 75 5200, v, 2 0, A R
K FFT A Y B T RGE B e 2

K7 () B 1 5% T4 42 38 00 & e ROR 1 5%
M. NI 7Ce) Al LLE Y TE G 3RV AN B e v, 55
v, B AR AS B IE DL, B 24 A 3R /N dL BB
3 013112:43154' TEF 42 N0 2] 0.4 (1948 1k o 7

G 3 R () 8 K R 5 3 A [ 1% R AR G
i’ﬁw% TEPR AR 0.4 3 0.6 1928 fad fi b, &
o SR B A, 5 28 S5 1 15 K R 5 5 I ]
) oo AT S8 B R T e T AR o X SR WITE — 2 Y
W 0 2R R A SR RO BT

iR AER TS L4 0 TR LA
K 3:TH, BB, S B3R, &
FeRBF] T 97.14%; 5 A /N NEUB Z |, 5 Fe 3L
Rty ZEEE LR TWEIE, k4 Nk

MER/NA L AE . v, 5o, B A X B
By} E] B 52 e BOR R T2 5 AR AN BULF
WA T
33 RIBEMSHEENZEDHT

R S UEAS B FE AR L A AR AR 5 ARk A A
B BB Z B TR LE RS solomon diE 4 H 3 FpAR
01 T AE M4 BORR B 19 C 78 R BUFN RC BRI
(TS5 AT XS L oA, He & 3fe /N A H o,
5o, B9 FOAE R 3001 86 b BUE AR
], XF HL&h 3 L2 3.
R3 RTEERSBEARFANSREFESRERIL

Table 3 Results comparison of carpooling and

non-carpooling under different employee

residence dispersion

=[Sy &
Hk Eﬁ‘;’hnq‘miﬁ%)\ E&@*;*J]ﬂ:ﬂ% BN
/2
(] /min BN i) /min BN
BEAILA: B 1501.07 0 262.52 34
R 1261.32 0 353.79 33
CH 1269.06 0 236.87 34
RCHY 1953.39 0 319.01 32

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



118 KL XFFHROAAAF W)

202352 A

AT 3 LT A X AR B TS A ) R
AR AN ) 50 2 R A BF 5 i s A 8 R Bk vy
AR . SAEGRM L, & R S B i
(] B o el $E BRI IO B T ARt 2 . eoh,
A1 R B T A B 5 RO b, B B T
JEAE AR I, G RBOR S A

4 i

TEH RA LT R8Il &
TR H N XN R TS XA 2 1 SR N B AT 1 A
R 2 5% B, A RE PR JIE =) BIL AN ST 25 A g R o 9
AR, 78 H R 6 T A S 2 3 2 A ] L
KEApm THNZI GRS . DAL S
At FE AR 7 AT T AR A H AR AL, £ 4%
S [] LA | B ] B DT BE B 3845 o i 7 B R 3
DA, B R EHIER RS R T,
e B AL F bs R R N i 2, R A
SEHABALAL F AR ; A, L F S A 4 A o
(gt A i DX ), 3 5 R 19 A il Sy ] —
AR E] I B A AT AR . AR BEIE
A R R 22 B X B — Ak FL R, B0 WU FR i Ak
R R IF A Z UL o AEE R L T A F 2k
1, 5% T A A Bl s AR A 2 B H A O TG
TR 3 B P A Bl 2 el B (] T e e AR
INAEST A BT ARG Z 5 4 3R 9 8, BIR Se it
i — HARr AL .

B MU Dy RN S TUAE S F T Bl &
SRR H AR, BARME LU AL R 20t 53 B e]
AR et 2 2 5 A e 1 B B AR A
Ao X T4 % 5 T, ol AT Je dm 4 4 BB X
W fe /N AT T AR B RAE—E R B ]
E A B R T AT A B TR R e AU L (HAS AIE Y Y
A XS GIE [ — A F Y T BB E 3, A 4
BT AR 2N W) 5 HG Al ) 3 s 2 A AT ol A P 4%
fih, DT 8 R % B RUBS: o 0TI 4 B3 T, 5 e feli G
G A AL A FE AT TR LR MR 2 AR
XFF AT, oG 5 TR 2 KU A T, A 5 T
TE 2 F) 1 28 i AU L 2 PR A1

O A R B TSR T U0 5 5 A AR AT T

DAL, R RGO Hr i & ORI 2 o A F
FEAAL T 2t A R e S e o Al 1 5 R
FIbs , 2k 3 7l 38 3 A de /) sl 2 2 155 N S8 47
S [0 5 R4 A 38 o T 1 B R Y — S 2R
DT Ml A 53 HORE B2 0 SRR 1 52 0], 33X R
AT LASE A B0 P 2 5 TSR

FE BB N R A E RN I A SRSk
AT 26 e ) 2 it FAL , DRI — 20 B9 R R A B
P A B, 33X R R LA A 5 48 2R B i 3
xR

5 #ie

1) AR5 5 E R 3 DA A RS I 4
DT R R R T S5 5/ AR E N
55— 0 Ak H Ax B3 8 e f A o 58 AR AL B AR
PIRCRL, IR Pifk T & RT3l B AR . 1
A4 88 N B sk D At s A7 0 =T DB AIR

2) R B R BB AT T 45 R R
Wl AR B NG e ARG AL, I T
%) - 2 38 8 B[R] ek 20> T 24.77 min, & e VT L BT
RIKE] T 97.14%.

3) XA R SEGAT T RBUE B, 45 R R
Hhn /N & ol N BRI 5 T 4 3T LU i A
Te A .

4) Y 53 T AT i A BB EE AN R ) A o Y
B 2 TR TA] 7 D TR A b 5 4 v i 1 1
T AR STLE

(&% k)

(1] M08 W R 5 Bl 4 2015 W 3% BB 32
il AT AT R o 3] BB S 5, 2020,33(7): 1675~
1682.D0I1:10.13198/}.issn.1001-6929.2020.06.16.
JIANG Nan, LI Sai, CAO Suzhen, et al. Transportation
activity patterns of Chinese population during the
COVID-19 epidemic[J]. Research of Environmental
Sciences, 2020, 33(7): 1675-1682. DOI: 10.13198/j. issn.
1001-6929.2020.06.16.

(2] SRR M 5 R o St T A R IR TIT A ZE A R
P TR BIRIT T (D). 5 RO 2 23R (T4 1), 2023,53(1):
141-149.D01:10.13229/j.cnki.jdxbgxh20210587.

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



%20 %% 140

MMEA S TR T A S0 T8 HIT60REHBREMLA 119

(3]

[4]

(5]

(6]

(7]

(8]

[9]

WU Shaojie, SUN Jian. Modeling urban bus transit
spreading the epidemic under public health emergencies
[JI. Journal of Jilin
Technology Edition), 2023, 53(1): 141-149. DOI: 10.
13229/;.cnki.jdxbgxh20210587.

FFAR, ETHI0 R/ ING T S R R S
Fe Bt M AL LV 73 T[], [ 2 % 27412, 2020,
33(11):20-29.D01:10.19721/j.cnki.1001-7372.2020.11.
003.

WU Jiaorong, WANG Yuqin, CHEN Xiaohong. Impact

analysis  of

University (Engineering and

rideshare  design  and
health
emergencies|J].China Journal of Highway and Transport,
2020, 33(11): 20-29. DOI: 10.19721/j. cnki. 1001-7372.
2020.11.003.

CORREIA G, VIEGAS J M. A conceptual model for
carpooling systems simulation[J]. Journal of Simulation,
2009,3(1):61-68.D0I:10.1057/j0s.2008 4.

MBIl T I A8 58 A 3 B RL K LR AT AT R S AT
[D]. PH %4 % K 2,2012.D01:10.7666/d.D234413.

BIAN Kai. Based on urban traffic congestion of cars

commuting

organizational  efficiency  during  public

carpool analysis[D].  Xi’an: Chang’an
University,2012.D0I1:10.7666/d.D234413.

T IR A 5 ORBE R 5T A R BT
PERE[ TSI GE 5 & Ji8,2017,54(1):34-49.DO1: 10.
7544/issn1000-1239.2017.20150729.

SHEN Bilong,ZHAO Ying, HUANG Yan,et al.Survey on
dynamic ride sharing in big data eralJ]. Journal of
Computer Research and Development, 2017, 54(1): 34—
49.D0I:10.7544/issn1000-1239.2017.20150729.

W A8 25 SRS A i 2 1) 5 3R IR 55 22 22 0 B A A AL T
FE[D]. FFa Ll AR K 2,2019.
CHEN  Shuang. Research on

optimization  of

feasibility

multi-vehicle path

carpooling  service  considering

individual preference[D]. Jinan: Shandong University,
2019.

KLEINER A,NEBEL B,ZIPARO V A.A mechanism for
dynamic ride sharing based on parallel auctions[C]//
Proceedings of the Twenty-Second International Joint
Conference on Artificial Intelligence. Washington DC:
AAAI Press,2011:266-272.D01:10.5591/978-1-57735-
516-8/1JCAI11-055.

HOSNI H, NAOUM-SAWAYA J, ARTAI H. The
shared-taxi problem: formulation and solution methods
[J]. Transportation Research Part B: Methodological,
2014,70:303-318.D01:10.1016/j.trb.2014.09.011.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ABDALLAH M,TAWFIK A M,MONGHASEMI S, et al.
Developing commute optimization system to minimize
negative environmental impacts and time of business
commuters|[J]. International Journal of Sustainable
Transportation, 2020, 14(2): 101-119. DOI: 10.1080/
15568318.2018.1531184.

XIA J Z, CURTIN K M,HUANG ] J,et al. A carpool
matching model with both social and route networks[J].
Computers, Environment and Urban Systems, 2019, 75:
90-102.D0I1:10.1016/j.compenvurbsys.2019.01.008.
HASAN M H,HENTENRYCK P V,LEGRAIN A.The
problem[]].
Science, 2020, 54(6): 1640-1675. DOI: 10.1287/trsc.
2019.0969.

BEED R S, SARKAR S, ROY A, et al. A hybrid

multi-objective carpool route optimization technique

commute  trip-sharing Transportation

using genetic algorithm and A" algorithm[]J]. Computer
Research and Modeling, 2021, 13(1): 67-85. DOT: 10.
20537/2076-7633-2021-13-1-67-85.

SROPI T S . A2 3 I Y 4 A 2 A2 R 4R
FE L] A HLR 2 5 5 ,2019,13(2):330-341.
DOI:10.3778/j.issn.1673-9418.1802003.

GUO Yuhan, YI Peng. Distributed hybrid variable
neighborhood search algorithm for carpooling problem
[JI. Journal of Frontiers of Computer Science and
Technology, 2019, 13(2): 330-341. DOI: 10.3778/j. issn.
1673-9418.1802003.

BESF O, R0, NS5 B R O A B A
AL I 1)) A iE B i R 48 T AR5 1 RL.2021,21
(2):205-210,250.DOI:10.16097/j.cnki.1009-6744.2021.
02.029.

XUE Shougiang, SONG Rui, AN Jiuyu, et al. Dynamic
shared taxi optimization method considering passengers
perceptions|J]. Journal of Transportation Systems
Engineering and Information Technology, 2021, 21(2):
205-210, 250. DOI: 10.16097/j. cnki. 1009-6744.2021.
02.029.

XU SCHE e F 20,45 TR 1) 2 (5 ER AT Y — R o 2 U
A5 LT BB L. 755 B 2 H.2021,21(6):40-45.
DOI:10.19504/j.cnki.issn1671-5365.20201214.002.
LIU Wenbin, YANG Bo, YAN Gang, et al. A greedy
dynamic ride-sharing matching algorithm for green
travel[J]. Journal of Yibin University,2021,21(6):40-45.
DOI:10.19504/j.cnki.issn1671-5365.20201214.002.

F# A% W 3k http: //cslgxbzk. csust. edu. en/cslgdxxbzk/home



120 kI RFEFR(OE A FRKR) 202342 A

Route optimization of commuter vehicles under major public health events

LIU Wusheng, ZHOU Qing, LI Wang, DIE Qian, DENG Fangjie
(School of Traffic & Transportation Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: [Purposes] The paper aims to reduce the commuting risk of car-free employees and improve
commuting efficiency. [Methods] First, taking the largest number of people participating in carpooling as the
first optimization goal, and the minimum commuting carpooling time as the second optimization goal, and
considering factors such as the rated passenger capacity of the vehicle, staff working time restrictions and detour
time, constructing a unit commuter carpooling vehicle path optimization model. Then, based on the genetic
algorithm, the optimal ride-sharing path is solved. Finally, the case analysis, parameter sensitivity analysis and
impact analysis of employees’ residence dispersion degree are carried out. [Findings] The average commuting
time of employees in carpooling is reduced by 24.77 minutes compared with non-carpooling employees, and the
matching success rate of carpooling has reached 97.14%. The number of carpooling groups and the car
ownership rate of employees have a great impact on the carpooling effect within a certain range. And the
carpooling efficiency is better when employees live in concentrated locations. [Conclusions] Carpooling can
effectively provide commuting assistance for car-free employees and reduce employees’ commuting time.
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