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Abstract

This paper presents a Fruit Fly Optimization Algorithm (FOA) for solving the multi-objective no-
wait flow shop scheduling problem (MNFSP) with makespan and idle time criteria. Firstly, unlike
the traditional FOA, the proposed algorithm applies the job-permutation-based representation.
Secondly, initialization method based on the Glove generator has a uniform distribution of the so-
lutions. Finally, a simple but effective insert search algorithm is made to improve global explora-
tion. Computational results show that the FOA presented in this paper is very effective and effi-
cient for the MNFSP.
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Figure 1. No-wait flowshop scheduling problem
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Figure 2. Fast calculation method for makespan and idle time of insert the neighborhood
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Table 1. The comparation of DI, between DFOA and ESFLA
5% 1. DFOA. ESFLA %K DI, bb3g

A5 DFOA ESFLA
B2 nxm AVG MIN MAX AVG MIN MAX
Car01 11 x5 0.15 0.00 2.94 1.51 2.24 5.14
Car07 7x7 0.04 0.03 0.79 0.05 0.00 1.03
Hell 100 x 10 0.10 0.00 1.96 0.79 0.66 2.07
Hel2 20 x 10 0.07 0.00 1.47 0.99 0.49 3.14
Rec35 50 x 10 0.02 0.00 0.43 0.35 0.17 3.42
Rec37 75 % 20 0.04 0.00 0.72 0.12 0.03 2.35
Mean 0.07 0.01 1.39 0.64 0.60 2.86

Table 2. The comparation of RS, between DFOA and ESFLA

7z 2. DFOA Fl ESFLA BRI RS, LERR

K1) DFOA ESFLA
AR nxm AVG MIN MAX AVG MIN MAX
Car01 11x5 0.99 0.97 1.00 0.68 0.56 0.94
Car07 7x7 0.96 0.92 1.00 0.89 0.68 1.00
Hell 100 x 10 0.85 0.59 0.98 0.78 0.32 0.89
Hel2 20x 10 0.78 0.51 1.00 0.66 0.54 0.78
Rec35 50 x 10 0.71 0.19 0.92 0.65 0.40 0.82
Rec37 75 %20 0.79 0.13 0.98 0.78 0.31 0.89
Mean 0.85 0.58 0.97 0.76 0.52 0.87

56 LI R F B KUK 23 IR T [E) 1) 22 H AR G S5 R /K 26 VR FE Il /. R AR R F AR R ) 28 156 fF . AVG,
MIN AT MAX 25 EE 20 YA B S5 HAME RSP ERME . SOMEMBKE. 458 m%E 1, %2 fir,

BT HIER AR SRR R B, A LEX ST E DI, BEESEIT, 153 B0/ &k s .
14 1 W] %1, DFOA BiE[)°F34 Dl , /) Dl , LA # K DI B %3 7l 2& 0.07, 0.01, 1.39, #4/NT- ESFLA
LI 0.64, 0.60, 2.86. [k, HIXF T FHIEEE M S, DFOA HikMEREr T ESFLA.

5% DFOA LT ESFLA 55— M7 R IMAEIE BRI L= . Bk 2 iTELEH, DFOA Hik
I 85% B 1 S” R At AR T SCHL, T ESFLA Bk 1A 76%.

6. &

45 LFTiR, DFOA 8y FibAME T ESFLA, K2y DFOA S fE R AT R P R 87 T B LA AESC
(LY S 1 w7 1A S I IS 8 = Bl o s WA S K DA Ry e S 18 0 L S Sl OF (=B - R N< o i o)
[, ML A R R N RE

E&mH
R HH TR H (Hnky2015-51, Hnky2015-55);  —vrii Bedtkt & /F 3T H (2015YD57, 2015YD11).



RS, HR%

SE ik (References)

[1]
[2]

(3]

[4]

(5]
(6]
(71

(8]

(9]

HANE, Gary YEN, ik#%. 2T Pareto fiif12 H ARk T RAARALBIE[]. B AF541R, 2014, 24(5): 1025-1050.

HezzfF, sKRLEL, PR, & WIMGSF 2 H AR M2 (U 5 1) B PR SR L SR (3], WF AL 59T R, 2015(8):
11-16.

XEHE, FRESE, RIS, Z PR MR B K AR B B A R PRI AR LR B I AR [D]. BB TR 2Rk, 2014,
36(3): 71-77.

FHWE, R, BEBR. BT RERAEER GRNN BIRUFE 3 A2 e Tl v o) R H [3]. K AR IRELF, 2015,
33(1): 124-126.

FEEHEN, 422 BT RO EE AR B SR R[] RIENEH R 224R, 2012, 38(3): 1-4.
AR, B, B, % E BRI A4k, 2009, 20(2): 271-289.

Glover, F. (1998) A Template for Scatter Search and Path Reclinking. Artificial Evolution. Lecture Notes in Computer
Science, 1363, 1-51.

ey, Trg, T30 KRB RFKLE LR BRA SHCRIBEIED]. #HEIe SR, 2014, 31(2): 159-
164.

WEE, HeR, BRE. ERMUL AR L B LSRR ], #H 8 58, 2011, 28(10): 1363-
1370.



	Discrete Fruit Fly Algorithm for Multi-Objective No-Wait Flow Shop Scheduling Problem
	Abstract
	Keywords
	多目标无等待流水线调度的离散果蝇算法
	摘  要
	关键词
	1. 引言
	2. 多目标无等待流水线调度问题(Multi-Objective No-Wait Flow Shop Scheduling Problem, MNFSP)
	2.1. 无等待流水线问题描述
	2.2. 调度优化目标计算
	2.3. Pareto最优解集

	3. 基于MNFSP的离散果蝇算法
	3.1. 算法编码和初始化
	3.2. 嗅觉和视觉搜索

	4. DFOA算法流程
	5. 仿真实验
	5.1. 实验设置
	5.2. 仿真结果对比

	6. 结论
	基金项目
	参考文献 (References)

