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Performance Analysis of Local Optimization Algorithms in
Resource-Constrained Project Scheduling Problem
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The objective of this paper is to define local optimization algorithms (LOA) to solve Resource-Constrained
Project Scheduling Problem (RCPSP) and analyze the performance of these algorithms. By representing solu-
tions with activity list, three primitive LOAs, i.e. forward and backward improvement-based, exchange-based,
and relocation-based LOAs are defined. Also, combined LOAs integrating two primitive LOAs are developed.
From the experiments with standard test set J120 generated using ProGen, the FBI-based LOA demonstrates to
be an efficient algorithm. Moreover, algorithms combined with FBI-based LOA and other LOA generate good

solutions in general. Among the considered algorithms,

the combined algorithm of FBI-based and exchange-

based shows best performance in terms of solution quality and computation time.
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Table 1. Local optimization algorithms

no | algorithm description

1 FBI FBI

2 FBIn Repetitive FBI

3 Ex Explicit Exchange

4 Re Explicit Relocate

5 FBIn+Ex | Combination of FBIn and explicit Exchange

6 FBIn+Re | Combination of FBIn and explicit Relocate

7 ExtRe Com'b%nation of explicit Exchange and
explicit Relocate

8 Ex’ Partial Exchange

9 Re’ Partial Relocate

10 | FBInt+Ex’ | Combination of FBIn and partial Exchange

11 | FBIn++Re’ | Combination of FBIn and partial Relocate

B Ex’4Re’ Corr}bination of partial Exchange and
partial Relocate
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Table 2. Experiment result in X1 1 instance

) improvement ratio .
algorithm best CPU time(sec)
ave(%) std
FBI 117 18.43 7.10 0.031
FBIn 114 20.09 7.27 0.094
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Ex’ 117 12.94 7.40 14.234
Re’ 119 13.63 7.71 101.094

FBIn+Ex’ 108 23.18 7.01 34.594

FBIn+Re’ 110 23.29 6.92 124.812

Ex’+Re’ 117 14.29 7.63 118.547
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Figure 1. Average improvement ratio of LOAs in X21-X40
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Figure 3. Relationship between initial solutions and LOA solutions
Table 3. Linear Regression ANOVA
algorithm mean square of regression line mean square of residual Fr F table
FBIn 48.6035 13.5950 3.5751
Ex’ 1272.5056 48.1263 26.4410 F(1, 98; 0.1) = 2.7647
Re’ 530.6736 44.8328 11.8367 F(1, 98; 0.05) = 3.9493
FBIn+Ex’ 150.6422 21.2232 7.0980 F(1, 98; 0.025) = 5.2013
FBIn+Re’ 166.9822 19.6081 8.5160 F(1, 98; 0.01) = 6.9343
Ex’+Re’ 468.1087 40.8855 11.4492
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