% 30H% 108 AR TRERELE Vol.30, No.10
20104 10 A Systems Engineering — Theory & Practice Oct., 2010

XEHS: 1000-6788(2010)10-1774-07 FESHKE: F281 HRIFEE: A

ETEEFEEN Pareto FEFFTHA -3 A - EMERE
hEE B U KEE

(REKR¥ EH ¥, Xi& 300072)

¥ Tl FAMTERIERHEENEHNAERER AFEM—PERNEHAT
BXAECHENERH ATH-FR-RERTLEHRE, HXRE RFHEEMEHIE thaz
CHEEEEX. BB IZEWREHFERAN TRTE R EATFHTEL TG, FIH Pareto
ROEHREE, RitT —FETRZEEN Pareto F A HEFRF, ATRLRIH-FH-HEH
WA, RFEEEHZEERE G Pareto BEFFRABNAFREF R REAHENAT
—NE B R TATEAE R AT T RIES T

XEE TR -FA-FE; A REE %, Pareto #F

Time-cost-quality trade-off model based on genetic algorithms
and Pareto ranking
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Abstract Time, cost and quality are three basic objectives in engineering project management. They
are interacting with each other. Taking time, cost and quality into account systemically is significant for
project decision-maker to management and control project. In this paper, project quality is measured
through a quality measurement system. - According to Pareto optimal theory, a computation procedure
is designed based on genetic algorithms and Pareto ranking, thus the time-cost-quality trade-off model is
built. The optimal resource utilization options can be obtained from Pareto solutions calculated by this
model. At the end of this paper, a case study is given to verify the feasibility and practicability of the
model.
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%1 EOUAENEERESR

THF PHRAC FesE RERF 1 REHAT 2 HEEF 3
BH HE (%)
5 BEHFFR B - HFE REAT BEFHE REKF BFE FEKY
Wy

(1) (n) (R Wil QA wi2 Q2 wi3 Qi3
1 20 154608 90 89 89

1 2 22 132440 8.75 50 98 30 94 20 93
3 24 110527 100 96 98
1 15 119788 87 94

2 2 17 107233 7.72 60 96 40 94 0 -
3 18 85563 98 96
1 25 189816 86 88

3 2 28 155874  6.37 70 94 30 97 0 -
3 J0 135581 100 98
1 12 13813 89 86 76

4 2 13 10876 5.57 50 94 35 95 15 94
3 14 9867 96 97 96
1 5 13667 87

5 2 6 12003 3.56 100 96 0 - 0 -
3 7 9762 100
1 15 119788 89 94

6 2 16 104038  6.78 60 92 40 94 0 -
3 18 85563 94 96
1 25 189816 86 85

7 2 27 135581  6.09 70 97 30 91 0 -
3 30 119567 100 96
1 12 13813 88 86 80

8 2 13 12430 5.33 50 94 35 93 15 95
3 15 9867 100 98 99
1 20 140007 88 90

9 2 22 100003 6.61 60 97 40 94 0 -
3 20 76890 98 98
1 15 189816 90 84

10 2 17 135581 5.94 70 95 30 93 0 -
3 18 123994 99 96
1 25 88641 85 85

11 2 28 63315 4.76 80 90 20 94 0 -
3 30 58790 100 98
1 12 95195 86 88 92

12 2 13 67977 3.16 35 91 35 94 30 98
3 14 60124 98 97 100
1 5 21086 85 88 91

13 2 6 19876 5.08 40 94 20 95 40 96
3 7 15062 100 98 99
1 15 91464 88 90 92

14 2 16 65332 3.31 35 94 35 96 30 98
3 18 54678 98 97 100
1 25 21086 86 92 89

15 2 27 16555 5.23 40 93 40 98 20 97
3 30 15062 99 100 98
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1 12 91464 88 90 92
16 2 13 87940 3.38 35 95 35 93 30 96
3 15 65332 98 97 100
1 15 21086 90 92 90
17 2 16 16004 5.09 40 94 40 96 20 98 -
3 18 15062 99 100 99
1 25 79342 86 84
18 2 27 56246 3.67 65 94 35 89 0 -
3 30 43902 98 99
1 12 7708 87 88
19 2 13 5505 3.60 50 96 50 96 0 -
3 15 4430 99 100

HREAS SCEE T AR A Matlab ZBEXTIZRIBIRER, KATE 200 RZEEG FTLATSE] Pareto B iU, H
AR 3 Bk, WEEH BT LAE Y, AR MR, AR R 708
iRt WER Pareto MR EAFRIST r EABHI BRI A ST RIRE MBS, 75 0 £, 50 A, 100
2. 150 8. 200 f843 31K 302.2506. 54.5641, 3.9272, 1.5164, 0.5060, X3 P EEA BRI R IMR 7 k.
% 2 FTRIRY R R4 H Pareto fREEHERARHTENL.
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C (Jion)

B 3 %% 200 RETEHED IR
x 2 #4> Pareto %

F5 (3) Pareto f# TH Ti(XR) #H C:(Ji) HE Qi(%)
1 {2113322322111131133} 189 141.9073 93.4550
2 {2213312322111131133} 190 142.2268 93.6956
3 {2113322322211131122} 192 139.3747 93.7311
3 {2213322322111131133} 191 140.6518 93.8719 -
4 {2113121322111131133} 187 147.7213 92.4137
5 {2323322322111131133} 195 135.0906 94.5550
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