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Abstract

With the rapid development of container multimodal transportation in container transportation
in China, customers’ requirements for the timeliness of container cargo transportation are con-
stantly improved. In the operation of rail-water intermodal port, the use of travel straight mode
can effectively improve the efficiency of container operation. The export container operation process
of the rail-water intermodal port is the object, and a mathematical model is constructed to minim-
ize the total operation time and carbon emission of the equipment as the goal. In order to realize
the effective solution of the construction model, the bias difference strategy is introduced to de-
termine the optimal individual and improve the optimization ability of the fruit fly optimization
algorithm. The example analysis verifies the validity of the construction model, on the one hand.
On the other hand, it shows that the improved fruit fly optimization algorithm has better optimi-
zation performance compared with the typical genetic algorithm.
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Figure 1. Straight transport mode the export container operation flow chart
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Table 1. Basic parameter information

F 1 EEBHER

FAEZHATR g
BRER AL IX 5 AL Sk i ] 2 B /m 2000
H 2 BT R /m 17
FE AR L SR AE AL 4T A1 FE/m 125
BRI SEN 2 A R B /m 1050
BUIE O ) AT R (B S 3/ (kmih) 5/6
B ARAT Bl 2 (I /23 30/ (km/h) 20/25
R REAT 8 (3 75 8/ (km/h) 3/4
BB R B (A B FE(CLAE/ZE1E)/(L/h) 28.42/16
BE IR B IS [ B R (R 305 B 55 455) (L) 11.8/6.8/3
S MR B I 1) BERE (VR /Z54%)/ (kwh/h) 30/21.7
R PR BRI R 7/ (kg L) 2.63
HL R BT 7/ (kglkwh) 0.8587

Table 2. Unloading location information of container shipment

F 2 HERMHNERBUERR

ERMmT WRME  HE ERERS WeME HVE SRRSO PAMVE BAfsiE

1 L1-25 070302 21 L1-57 130402 41 L1-58 100102
2 L1-41 150102 22 L1-34 110201 42 L1-47 120102
3 L1-7 080201 23 L1-51 130201 43 L1-13 040401
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Continued
4 L1-37 100202 24 L1-11 010501 44 L1-44 080203
5 L1-31 060201 25 L1-4 040103 45 L1-38 040301
6 L1-50 150301 26 L1-22 020201 46 L1-27 030302
7 L1-1 010502 27 L1-3 050201 47 L1-40 120302
8 L1-30 110304 28 L1-18 070404 48 L1-9 090102
9 L1-60 080503 29 L1-21 120502 49 L1-49 120105
10 L1-26 110404 30 L1-42 110203 50 L1-55 010201
11 L1-23 130202 31 L1-16 030104 51 L1-43 020305
12 L1-14 060103 32 L1-59 100103 52 L1-20 120301
13 L1-54 070301 33 L1-10 080104 53 L1-36 050202
14 L1-52 150101 34 L1-48 060202 54 L1-39 070501
15 L1-33 030301 35 L1-8 010101 55 L1-17 010202
16 L1-28 090505 36 L1-32 090203 56 L1-35 100201
17 L1-15 030202 37 L1-12 140504 57 L1-24 140103
18 L1-46 110501 38 L1-29 110202 58 L1-56 150405
19 L1-45 100101 39 L1-53 120501 59 L1-6 040302
20 L1-19 080202 40 L1-2 010405 60 L1-5 020401

T WA BRI AL B AR A MRS, B EAARE RN LRTSIES .

4.2. BB

SE MR ZHO B IR RS pop_size = 1000, SE R B KIS A max_iter_num = 100, 545k
WBuaER T R BN A B BEHLAE R

4.2.1. BBIGRSH
SR SO SR AR A R 3.1 R RLBIELLIZEAT 20 AT B AR, W3k 3 FivR. WFRE 20 IR
FHESMARIBATER I 2 s, Ho, DUA A5 AT AT 55 T AT 5 21

Table 3. The results before and after optimization

=3 MUBIREITER

s fflk  BUESEITHEE  RRELER R R(A5954 BRHECRE

I [ () 5E B A (s) IS i 8] (s) (kg)
AL T 5 R 8026 7522 7866 8026 524
Pt E 45 5 5607 5216 5462 5607 304
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Figure 2. Algorithm flow chart
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Figure 3. Solving results
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Table 4. Rail-mounted gantries operation sequence

= 4. HuBR £ BEELFFI

BRI S a2l

1 1-9-12-19-33

3-4-5-6-7-8-11-13-14-15-16-18-20-21-22-23-24-25-26-27-28-

2 29-30-31-32-34-35-36-37-38-39-40-41-42-43-44-45-46-47-48-
49-50-51-52-53-54-56-57-58-59

3 2-10-17-55-60

Table 5. Container trucks operation sequence

5. ERMELFT

ERFS 1EMLFF 5]
1 17-19
2 8-9-15-35-36-38-50-57-60
3 1-4-5-6-7-18-20-24-26-34-37-45-46-47-52-53-55-58
4 2-13-23-25-30-40-41-44-48-51-54-56
5 3-10-11-14-22-27-28-31-32-33-39-42-43-49-59
6 16-21-29
7 12

Table 6. Quay cranes operation sequence

= 6. FHEELFSY

S {EMLFF 4]
1 3-6-8-11-14-17-19-21-25-26-29-34-40-42-43-47-49-54-56-60
2 4-5-7-9-10-12-15-18-24-27-30-31-35-36-39-45-46-50-53-59
3 1-2-13-16-20-22-23-28-32-33-37-38-41-44-48-51-52-55-57-58

4.2.2. BIEXE 4R

NG A SRR Ve RS, ASCE B RARAT XL, SRS HBE VAR 100, SR EK
100, MR 0.1, R XAMEZE 1.0, REFE L] 0.2 HEHISLEhHuE T, £R. EFEVIHA
BEREIVER. £ 3.1 5 rh Gl R RSE D AELLISAT 20 IRFF B B A48 R 7 s

I 7 J01, AR SR R D0 A 5030 Bl v 5 Hh 10 8 4% A A e 1) 22 b g% SR (K 4R e i 1] 2> 587 s,
HARED T 61 kg HIBRHERCR, 2RI RIS T R R VL AR 1 BE 77 2 LUt A% SR TE 4
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Table 7. Fruit fly optimization algorithm and genetic algorithm
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