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Abstract: Aiming at a kind of widely existing distributed permutation flow-shop and vehicle transportation integrat-
ed scheduling problem(DPFVTISP), this paper establishes the problem model and proposes a hyper-heuristic three-dimen-
sional estimation of distribution algorithm(HH3DEDA) to solve it. Firstly, a novel coding and decoding rules adopting the
greedy strategy is designed via analyzing the characteristics of DPFVTISP. Secondly, in order to search different regions in
the solution space of DPFVTISP, ten kinds of low-layer heuristic operations, i.e., ten kinds of effective neighborhood opera-
tions, are designed, and their permutations are regarded as high-layer individuals. At the same time, the three-dimensional
estimation of distribution algorithm (3DEDA) is used in the high layer to learn and accumulate the information of block
structures and their positions in the high-quality high-layer individuals, and then new low-layer individuals or permutations
are generated by sampling the probability model in 3DEDA. Furthermore, in the low layer, an ordered series of heuristic op-
erations presenting by each new individual generated in the high layer is regarded as a new heuristic algorithm to execute
further neighborhood search in the problem’ s solution space. Finally, simulations and comparisons demonstrate that
HH3DEDA can effectively solve the DPFVTISP.
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4 55 UE HH3DEDA ) A # P , ¥ HH3DEDA 5
DGA™ [ IWO'RITICA"™, JEATXFH . HedR s Rk 3
FroR . H3E3 AT, HH3DEDA 7548 A 43 Ial 51 f4 i)
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%2 WIFHH3DEDA S ERMHIARE

BT HHGA HHEDA HH3DEDA
AVG AVG IMP AVG IMP
20x5x2 1324.8 1326.6 | -0.14% | 1322.7 | 0.15%
20x10x2 1742.0 | 1745.5 | -0.20% | 1738.9 | 0.18%
20%20x2 2406.4 | 2406.2 0.01% | 2403.6 | 0.12%
50x5x%x2 2612.4 | 2544.4 2.60% | 2475.0 | 5.26%
50x10x2 3227.7 | 3202.9 0.77% | 3181.1 1. 44%
50%20%2 4135.3 | 4056.4 1.91% | 4039.5 | 2.32%
100x5%2 4714.7 | 4633.1 1.73% | 4581.9 | 2.82%
100x10x2 | 6405.4 | 6301.0 1.63% | 6257.4 | 2.31%
100x20x2 | 7229.9 | 6982.1 3.43% | 6913.8 | 4.37%
20x 5x4 1122.7 1083. 4 3.50% | 1065.0 | 5.14%
20x10x4 1486.0 | 1450.7 2.37% | 1450.3 | 2.40%
20x20x4 2035.7 1999. 6 1.77% | 1999.5 | 1.78%
50x5x4 2429.5 | 2355.2 3.06% | 2301.1 | 5.28%
50x10x4 2472.2 | 2275.7 7.95% | 2265.1 8.38%
50x20x4 3603.4 | 3496.1 2.98% | 3390.5 | 5.91%
100x 5% 4 4563.9 | 4393.1 3.74% | 4359.2 | 4.49%
100x 10x4 | 5192.3 | 4896.4 5.70% | 4847.4 | 6.64%
100x20x4 | 6218.5 | 6056.2 2.61% | 6009.9 | 3.35%
20x5x6 1207. 1 1183.7 1.94% | 1176.2 | 2.56%
20x10x6 1468.0 | 1462.8 0.35% | 1461.3 | 0.46%
20x20x6 2066. 1 2062. 1 0.19% | 2063.6 | 0.12%
50x5%x6 2117.5 | 2084.2 1.57% | 2033.7 | 3.96%
50x10x6 2711.7 | 2612.7 3.65% | 2574.3 | 5.07%
50x20x6 3384.2 | 3200.8 5.42% | 3123.5 | 7.70%
100x 5% 6 4628.5 | 4426.3 4.37% | 4406.5 | 4.80%
100x10x6 | 5065.1 | 4801.5 5.20% | 4845.1 | 4.34%
100x20x6 | 5643.9 | 5298.7 6.12% | 5423.3 | 3.91%
Average 3378.3 | 3271.8 3.15% | 3248.5 | 3.84%
NB 0 3 3 24 24

SR b, W AR R TR R AR R AR (An 3
XS AR A RIS ) B 2, DA% ARk Y 3 ] SR
B B /)N, B33k T 7R 315k 1 A 5] Jey i fe pIe (B 2 i —
FLRFEL I PR . A R AR (RS AR SC LA
DGA TICA I TWO) A< it |- #f2 oR FHEAS S 34 1 | 4
R AR [ R A Y B B PRAT (BT OBk Bk itk Ak
B, LSBT ) R 2 (] A R . R P 8B A
FABBE A PR HAE R U —, SO S PRE R IR
FEA R . HH3DEDA 55 )2 F1) F = 4 Al A 75 5 25 45 1]
2R AT L & Z R0 AR B AR 2 & 0 s ke 8 &,
AR T B SR LA Z RS R AR 5l X a0k 17 5 AR A HL
AR R, JEITRE & BUAAAE T & 4% 25 18] v A 408 5
fii . A, HH3DEDA RETE I i SE 56 o 2R B o 48 1Y)

TERE .
%3 HH3DEDA 53ME AN LR
— IWOA 1ICA DGA HH3DEDA
AVG AVG AVG AVG
20x5x2 1345.8 1332.0 1340. 6 1322.7
20%10x2 1805. 1 1758. 4 1784.7 1738.9
20%20x2 2452.3 | 2423.1 2432.3 2403. 6
50x5x2 2555.2 | 2509.8 | 2528.1 2475.0
50% 10x2 3279.7 | 3230.0 | 3220.1 3181. 1
50x20x2 4176.2 | 4107.8 | 4066.5 4039. 5
100x 52 4785.4 | 4651.5 | 4552.2 4581.9
100x10x2 | 6564.6 | 6381.9 | 6220.0 6257.4
100x20x2 | 7288.7 | 7123.7 | 6882.9 6913. 8
20x5x4 1120. 8 1090. 3 1109. 3 1065. 0
20x 10 x4 1508. 3 1471. 8 1489.9 1450. 3
20%x20x 4 2046.5 | 2020.9 | 2028.6 1999.5
50x5x4 2468. 1 2391.9 | 2380.6 2301. 1
50x 10 x 4 2393.2 | 2305.9 | 2279.8 2265. 1
50x 20 x 4 3589.5 | 3513.2 | 3501.6 3390.5
100x5x 4 4705.5 | 4501.0 | 4366.4 4359.2
100x10x4 | 5408. 1 5076.9 | 4909.3 4847. 4
100x20x4 | 6463.1 6184.9 | 5965.0 6009. 9
20x5x6 1218.6 1207.0 1231.6 1176. 2
20%10x 6 1524. 4 1492.2 1505. 2 1461.3
20%20x6 2115.7 | 2084.8 | 2100.1 2063. 6
50x5x6 2210. 1 2111.3 | 2095.7 2033.7
50x10x6 2721.8 | 2695.8 | 2659.7 2574.3
50x20x6 3297. 1 3263.5 | 3260.8 3123.5
100x5x 6 4866.9 | 4622.1 4465.5 4406. 5
100x10x6 | 5275.3 | 5038.7 | 4904.1 4845.1
100x20x6 | 5935.6 | 5661.7 | 5549.1 5423.3
Average 3449.0 | 3342.7 | 3290.0 3248.5
NB 0 0 4 23
5 %t
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