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Optimization method study of fresh good logistics distribution based on
time window and temperature control
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(1. School of Economics and Management, Chongqing Jiaotong University, Chongqging 400074, China; 2. School of

Economics and Management, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: In order to overcome the short comings of the fresh good logistics distribution optimization study in the
reasonable combination of customers’ demand time windows and fresh good temperature control, and considering the
characteristics of high timeliness of fresh goods, this paper establishes a bi-objective optimization model including the
minimum logistics cost of fresh good distribution and the minimum loss of fresh goods value. Firstly, the logistics cost
model containing transportation cost, temperature control cost and penalty cost of the time window is established, and
the fresh value loss model based on temperature control is established. Then, according to the characteristics of the
model, the K-means clustering algorithm is designed to consider the customer space location, the demand commodity
temperature control and the time window constraint, therefore a genetic algorithm-tabu search (GA-TS) hybrid algorithm
is proposed. This hybrid algorithm combines the global search capability of GA and the local search capability of TS.
Through the comparison with the hybrid genetic algorithm, the multi-objective particle swarm optimization algorithm
and the improved ant colony optimization algorithm, the validity of the model and the algorithm is verified. Finally, the
best distribution temperatures of the fresh good and the best number of clustering schemes are obtained through sensitivity
analysis. The results show that the model and the algorithm are reasonable and effective, which can provide reference and
decision support for the logistics enterprise’s fresh good distribution optimization.

Keywords: fresh good distribution; temperature control; value loss; time window constraint; GA-TS hybrid algorithm;
sensitivity analysis
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X AT ST AN [R) A T3k B, 75 B %
RECIE R R NFR 4 PR,

ZHAEE W R inn = 150, P, = 0.9, P,, = 0.08,
maxgen = 300, popsize = 50, tsin = 10, Q. = 220,
pw=08v=>500=620 =127,0, =203,0; =
1.56,a;7 = 0.15, a0 = 0.09, 05 = 0.22,p; = 12,ps =
15,p3 = 9, frw = 0.129, 344 AL EE 75 5 K 4 h 3 2k
1THE.

42 HRRSH
421 BEREHTE

F A [R e 288 it % 4% SRS ], Ak 4 2 AR
TR ol R T G A B . A R E R
FHIE, FH COP RN R 5 M 2 AR AL EL R

17

For: Ty J94h SRS IR B2, T, D9l B 4% 1 3 745 4
BRI E . 2 0 2 o 82 ) 4 B e A ) 22 i RE, 3R
NN T (K ), Fooxk B B A 52 0T 2R 3C, 445 5 A KL 38
T (K) 5% R IR R A

T(K) = 273 + T(°C). (19)

AN FLER B IE B Ty N 25°C (298 K), I8 4% H
W Ty, v 5°C (278 K), N FH 28 (18) W i 5 H AN [A)

IRPE T 1) COPH, 43k 5 Frw. A ER 52 iR B2
25°C, 5°C I F74 2 A Ay BT 1, T84 4°C IR R 74 4D
A Z BN 13.9/13.19 = 1.05, [FFE 7727 545 2
FUA R T 2 A N I J A R AL A, SRR AT
THEAR BAN R EE B (1 BT IR A% AR G

Imw = O-fkwemw . (20)
=5 AREIRETHICOPE. 0w EF gimw 1B
TL COP  Opmw  Imw T, COP  Omw  Gmw
5 13.9 1 0.8 -7 8.31 1.67 1.34
4 13.19 1.05 0.84 -8 8.03 1.73 1.38
3 12.55 1.11 0.89 -9 7.76 1.79 1.43
2 11.96 1.16 0.93 -10 751 1.85 1.48
1 11.42 1.22 0.98 -11 7.28 1.91 1.53
0 10.92 1.27 1.02 -12 7.05 1.97 1.58
-1 10.46 1.33 1.06 -13 6.84 2.03 1.62
-2 10.04 1.38 1.1 -14  6.64 2.09 1.67
-3 9.64 1.44 1.15 -15 645 2.16 1.73
-4 9.28 1.5 1.2 -16  6.27 222 1.78
-5 8.93 1.56 1.25 -17 6.1 2.28 1.82
-6 8.61 1.61 1.29 -18 593 2.34 1.87

4.2.2 SRR RACA AL RO

FE A TCIR B0 A B GA-TS TR & Sk iH SR i
AT it C 1K IR A AN B 45 R R W H AR
DUACHBCIE 7 5, 3 T R LA P03 5 s R S 18 2k 2%, OF
75 30 25 P 5 70 BP0 A R (B 45 R ML TH5EAS
B REERITH IR TT R AR 6 .

*6 EEHFMEERUER

L% BT o LMD ®S ik

1 DC—D54—D64—D95—D81—D65—D63—D57—D98—D88—D96—D99—D100—D62— D80 1371 41

2 DC—D75—74—91—55—89—84—79—76—85—92—78—38—37—72—83—82—77—90—40 1641 53

;3 DC—D45—D24—D39—D9—D13—D25—D27—D7—D29—D30—D36—D26—D41— 2237 o
D10—D22—D42—D43—D44—D93—D12—D46—D11—D23—D8—D28—D31

4 DC—DI1—D104—D94—D2—D19—D97—D103—D21—D101—-D71—D56—D66— 1501 5o
D67—D68—D102—D70—D3—D47—D105—D20—D69—D4—D48— D15

5 DC—D49—D51—D6—D73—D5—D59—D87—D17—D16—D32—D52—D61— 1345 1

D53—D14—D60—D18—D86—D58—D34—D35—D33—D50
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423 HUREST

R S P RBURK P 43 BT A U PEE ) R A AT AN 3R
77 S (R RBUR R 43 M R A T T L TR RRURR B 0 BT
SRR I R b ER AT B A S AN R AR AR
FAE T, 0 SR VA PR (1R AR — o X TR Y AR A, AR
B IR AR RN A 45 R 38 2 R AR U, AT 5
M A 38 S A AR P AR AN B 2R BT A [ o 2R ) A
] ot R AN [ L T B R O [, 3 30 AN 45
RAEA Fr 22 5. LATCI% B0 1 A4, 42 o) A= 65 7 5 i
1% ZE R FEAE —2°C ~ 5°C [X 8] 28 Ak, W37 A A ARy
AR R AL B S Frow. S AR, 23 ERE SR A (B 457 25,
FH SEAHE AP A

“2 41 76 90 1ol 139 e
1N AN e A
P 12¢
: 14401 371
K 8 11341
E\E:: 11352
X 4 {349
&= 1133f
~ 1131p
0 11289 w
-2-10 1 2 3 4 5
Bk ZE AR/ °C

Bl 5 RETAISURE ST

S AT L, 243 TR —2°C ~ 5°C [X [H] AR 46 B,
T 328 570 1 AR A AR A B 90 2 1 2 I o e 1 AR AL
TR A A . 2R B R 5OC I, A e e i 7 S 326 ot
IR A BN MBI R R OR R, iR R
—2°C I, AR EE 7 i B T Ab TR IR A S A (B B2 K B/,
{EIR 428 BROAS 2 38 0 5 UV R A B 0. S5 B
—1°C, WD AR BN, A 5 7 ol B 48 R A g, EL
REBE 5 A2 T 23 o) A5 0 7 oo P B i 0K

YRS I —2°C, —1°C. 5°C I, HAifi ik
ARG ERRFISE R E 6 Frs. dE 6] I, A e 7
s P32 (1) 0 AR AR B 42 2 1 IR O 7, B SRR XS
T A SN C SR B B, B —1°C 2 dx 74 R
R RE, T IR T b T B PR AR AN B A AR
M EBR LR G T RHEAR.

—ip
1460

1 2ISO 1 3I40 : 1 4IOO
Pt RA/ 7o

El6 WRMASHERENIERXR
ST SRR 5 47 2 B ST R A 1 B

25 IR N A SO (R R AT T 52 S 1) GA-TS YR 45
S SAS B R A B 3 B P iR 55 I 1)
RBUE - WITRRA TG EBUR. A FRETT R B
FEor Tt 7 s, i3 7 Al L, B A 3R SR A0 4 0,
I 7 AR 55 I 8] T ) RARME A, 24 T %
4TS IR, N A S A FH B ], 3R 207 S 5
(38.7) X L (13 B 2 )7 Bl 55 I T i SR ABRMELIE T 3R
Ji SN 4T (51.3). Ui R [R5 AN [R] R 2R T7 S0 B
HIT A A B IR %, RKTT R N4 SRT6 I BA
—E MR R, (H 45 S i R AT AL B, W] DLk %
H SRR A RO 5 6 X6 L R BCIE 7 S8 e .

®T TRBEFERNYRESH

. L EREPRE
BE OEME e WIRE MEEK
3 5 69.2 9508 426
4 5 51.3 8284 395
5 5 38.7 8395 254
6 6 33.6 8759 237
7 7 30.4 9163 302
5 & ®»

ASCHIE I 7 ek A5 1) e B T e P A 5 s )
TRECIE A A 0] 8, 25 R 2 A2 0 7 A7 TE 5 55 I RRAE,
A T DAAE S 7 i TC IS 1 0 I8 A B /N R A A T
A A 45 2K B /N H AR 0 00 E AR LA A Y 5
M) A= 65 RS i o0 R 3 O 10 U P R 3R 5 A M i T 3% 2
2R 25 B AT W S AR AR 1T T — PP GA-TS VR
B HEEHATIRAGKR AR

AHIE I AR R SRR 5 2 AR B R L T IS B B
KPR LR BB AT T AR T, A T R Y
PIATATYE. ¥ GA-TS IR & 5% 5 HGA 5% . MO-PSO
HIE RN TACO 5L R AR &5 B % b o #r, 3630E 1 %5
A R ATA B S S ECR A R R 2R T
ZE RV BBURR BE 43 Bt 25 B T DU A R et B 3R 4T A AL
ARG, T TR L, MR ETE —2°C ~ 5°C AR
A, O3 547G 1 B0 BSOS FIAN B 457 2 #1822 B 2 2
A, 17 5 RE A I AR AR A 4 R B R R R, 45 A i
SHTILER IR, B HL —1°C ydpe i 0 AR B Tic 126 VR P, i
HURR IR 5 N R B AU AR FEE T
A B T i I B AR A S A B o O A T A
BT BT I R AR, A B 1 B SORI R FANMA.
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