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Optimization of refined oil distribution with multiple trips and multiple
due time

GAO Hai-long', XIE Yong"t, MA Ji-xiang', ZHANG Bo>

(1. School of Artificial Intelligence and Automation, Huazhong University of Science and Technology, Wuhan 430074,
China; 2. Shanghai Xingyi Information Technology Co. Ltd., Shanghai 200439, China)

Abstract: In this paper, we study the optimization problem of refined oil distribution with multiple trips and multiple
due time. Oil depots use multi-cabin vehicles with transportation time windows to distribute multiple orders from each
gas station. Each gas station has its own priority, and each order of one gas station has a due time. Comprehensively
considering factors including customer priority, order due time, and vehicle transportation time window, with the goal
of maximizing distribution revenue, a distribution optimization model of refined oil with multiple trips and multiple due
time is established. The improved variable neighborhood search algorithm with the due time removal operator is used
to solve the problem. An initial solution based on pushing forward insertion heuristic is constructed. The neighborhood
perturbation operator is designed according to the order due time, and a greedy strategy based on the maximum return
per unit time is designed to enhance the local optimization ability of the algorithm. A later optimization strategy based
on reverse order access is proposed to speed up the convergence speed while ensuring the quality of the solution. The
effectiveness of the algorithm is verified by simulation experiments under different scales. The experimental results show
that the model and algorithm we proposed can not only maximize the distribution revenue, but also effectively improve
timeliness of delivery.

Keywords: multi-trip; order due time; transportation time window; customer priority; refined oil distribution; variable
neighborhood search algorithm
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DL B S23-069-V6-C3-16000 il S50-0150-
V14-C3-16000 M, ¥ & i KIEARIREH 400, L
PRZH AT AE = Fh B2 T I R AR, 40 il o ] 3(a)
(b) Frz~. MK 3 7] & HY IVNS Bk e =Pk i 8t



B R F ST S 69 R S i BL I R AL 7

P f bR, JF HAR 2 TR AL B IE i s B DAk
Xt BB, IR i SIIE A I B AE DRAIE A 1A 5T A Y
HiT 3 T I PRAS S S ARSI L.

LB A, AT 38 2o W7 A 5 A R A R i K
I 28, T (AT A D, R LIk S . Dy
EU AN ] 505 5K A 45 R BC s S i v, T S A

ETARAE 16 LB R I WAL 18 T R, 25 R an i
4 Fis. B 4 AT W, 8 16 A5, R TVNS 5
TP AAE 1A T (AL 50 B AR 380 /N T AR R S T AR
S5O, YL TVNS SEAE S KA AL IE YR A 1) [RI B, 38
RS R % S e .

F1 EHS23-069-V5-C4-16000 HIEMFHEXESE

LR ZEfEEL it 1 B it 2 A it 3 F it 4 B B H A B
1 4 15000 14000 14 000 14 000 6-12; 14-20
2 4 15000 16000 14 000 14 000 8-12; 16-22
3 4 8000 8000 8000 8000 6-10; 14-20
4 4 8000 8000 7000 7000 6-12; 16-20
5 4 14 000 14000 14 000 12000 6-12; 14-20
R 2 ANEMCFCR Nk B4 56 AR i SIS i F0 B8 8 B E) S 55 pl AR
. BT B IS LR VAR EE RN
IS L/ ) GE/IN)
1.80 100
2 3.60 200
3 5.40 300
T3 =MEZEMEBITER
IVNS VNS ALNS
CRITEA
wICE  CPBME AaEZE BRSO ROUE CPWE WEE KE EE CFYE WEZE R
1.823-069-VS-C3-1 32457 29994 1325 33 27523 25282 1703 55 30428 28573 1529 39
2.823.069-V5-C3-2 57466 55556 1234 35 55123 51202 4201 68 56759 53326 2011 43
3-523-060-V5-CA-1 20315 27110 1576 39 25871 23500 1986 64 27385 24574 2044 45
4S23-0690-V5-C42 54585 51956 2035 39 48960 45201 2564 69 52633 50985 1065 40
5.503-060-V6-C3-1 28599 27198 1039 32 27633 25034 1563 58 28012 26019 1119 39
6-523-060-V6-C3-2 61064 59098 1462 34 56201 54638 1486 62 58961 55058 2049 41
7.503-060-V6-CA-1 30919 29270 1494 39 20533 28596 1620 55 30326 28963 1826 40
§-523-060-V6-CA-2 61144 56002 3264 33 52025 48911 2920 59 60078 56324 2263 46

9-S50-0150-V12-C3-1 78 025 73564 2402 160

66590 2653 221 73822 68992 2753 176

10-S50-0150-V12-C3-2 148566 145002 1823 172 145231 138652 3569 232 147565 142556 2894 184
11-S50-0150-V12-C4-1 86524 83026 1733 152 85020 80895 2564 195 84996 82348 1563 167
12-S50-0150-V12-C4-2 144326 139953 2698 145 130234 121365 5321 182 141561 136956 3264 170
13-S50-0150-V14-C3-1 82536 79 828 2003 147 79217 74 869 2653 188 80854 77525 2152 175
14-S50-0150-V14-C3-2 160120 156 869 2424 140 158711 153023 4740 201 159980 155639 2630 181
15-S50-0150-V14-C4-1 96532 91201 2568 156 93656 90623 3955 234 95468 91585 2781 169
16-S50-0150-V14-C4-2 163221 159981 2317 151 159856 154523 3203 212 161023 157656 2513 182

E 1 TR, ER RS SRR T <17 AR “8000”, “2” 143 “16000”.

3.2 BB FRIF 5547

953 BT A ST H B AR S Bl R 0 B A
RE R RZ I, A ST CATT B il s AAT FE N AS [l # 1E oR
TG, WAl 7N MAREIE BN B . 6 SR [11] B
BURS B S5 R AR B 5 70 Sl AT T R, o,
BEALFE b 5 15 R A BT A BR 1 (Random
Order Removal, ROR) ML & % kx5 T (Random
Station Removal, RSR), S [R5 73 B N IRIT
FFEFRSH T (Worst Order Removal, WOR) Fll /N &%
i FE R T (Worst Trip Removal, WTR). £r 8 1 3Ciik
[11] H B KATER R E T (Longest Trip Removal,
LTR), H#i3 1 45537 A8 SR IAR 2 BRI BR 1

B BBy 23 (1) )\ A, R A

510 IR, Guit MR A A9 R IR B AR
i (0 OB, TSP B R R IR I B AR AR 7 T
BT i T EL B, 25 SR 03R4 B, SIS 45 L BOR, 7N FhAD
s E b, ZRIAREBRE T (DTR) X K ILHT 1
AR TTER K, TOBR LA R T 36.49%, R W] T
AT 558 B BAAE 5% I A0S 30 B (1 A 2801k
HUE I KAT IR BR LT (LTR) MR T B8 R 5
F (WOR), BTk bl 7373 5 26.60% F1 25.15%; BEAL
i A BRSET (RSR). BENLIT AR T (ROR) Al
B /NER RS BB T (WTR) [ TTHR EL B B0, $7E 7%
DA, ik — DA I A S5 11 DTR 57 HIPERE,
ASCHEH A TVNS SR 2 6 DTR 57 IVNS 5
TE PSR AR 25 AT X bl SRIG g5 SRR, B T



8 # % 5 x K

AL ZE N 8.06%(F =i 15.89%), H P FEnt b j & IVNS Sk 1 sl G- 88 71, A R T H ik H s i
FHTAE T 13.5%. XiFF—H R DTR 5Tl 98 fIt.

% 10* x10°

6.2

44 . . . . . . . 11 . . . . . . .
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
AR E AL
(a)¥111S23-069-V6-C3-16000 (b)%111S50-0150-V14-C3-16000

B3 AREENERTIE

x10*
T

WA ST A (I8
w s

N

2 4 6 8 10 12 14 16

El 4 TEESEMSREEHES A
T4 BB EFHIMEREELE

H 4R ROR RSR WOR WTR LTR DTR

$23-069-V5-C3-8000 2 3 15 1 32 23
$23-069-V5-C3-16000 1 3 7 0 2 3
$23-069-V5-C4-8000 1 13 6 1 20 30
$23-069-V5-C4-16000 3 1 11 2 19 35
$23-069-V6-C3-8000 4 3 8 1 9 39
$23-069-V6-C3-16000 0 2 21 1 18 12
$23-069-V6-C4-8000 1 1 33 2 6 14
$23-069-V6-C4-16000 4 4 21 3 23 21
TR LA (%) 3.30 6.19 25.15 227 26.60 36.49
3.3 AEIREREEHIRI S HT 1T Rk, o, JE TS s (1) 2 28 SRS 7R LA i A2

FERR R R b, r s I T oy v, AU REIRIE AT B Pt R AL RS, T 22 T R 2 i [R]
N AL 2 R 355 T Wi 2 B B 28 S e AT SRR B e IR I DT AE SR AN R T O T LT R A



B R F ST S 69 R S i BL I R AL 9

W25 R T Bk iZ 1T ST . 40 )iE A DA B R
DAL SRS AT R R AL AL, TH RS 8 H AR R %L
B LA AT 5 a0 S(a) A (b) Frzs. M FR AT
FH, JE TSR RIS R Y TVNS SRS 36 T ai 1

IVNS SLEHILL, B R4S 0 s U E AT 2 E I
TJa A PR As R D, AR SOR A3 T S A I TRJ
i ) 5 A8 SR AT A K R AL AL, DAt — DR T 5
IR IR A

16 x10* i
— HF A T R
I I - Tk

T o
(o)

0 2 4 6 8 10 12 14 16
B
(b) AFITAESFNS T TS E

El5 ETANEREREAKMBIYRIIL

18 x10° .
— AT AL R RS
1al — — =T
=
2
i3
06}
0.2 L L . : . ! !
0 2 4 6 8 10 12 14
HHFS
(@) AN[FIFAEEME T e
4 & P

ASCHEE T 24T HE 2 28 231 A0 B T C 324 1] RS,
L35 2% B PR SR M A A S i TR &, DAis A
AW e KA S T R S AR Y, et T
SRR 1)l 5 B SRS o5k B0 7 1 SOt AR AT A R B
1%, IV A R R A 07 SR IGAIE T SVE A 2K
Ve, ARG SLIG AR, AT AN R 4518 1) AT
IVNS SEVEAE SR AR o7 B A0 SR AR B8R 7 BT — K
(¥ VNS ISR ¥ ALNS 53255 2) 4545 R30I ks
BT AR A B 0IH8 B B 0f A 30T ) B A0 A A
5 3) SR 3 T RL I R WAL R B KA B B 2 SR
BEAT R B SRy A AL BEAE — B R P 3R TSR ) SR A
. AN BT AR AT RIS O, ARKR A5 &
VTR BN A BT, BT T I 3 24 U P A A5 2 R 5
%, R B RIRT TS .
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