31 5 ( ) Vol.

2010 9 Journal of Huaqiao University ( Natural Science)

31 No.5
Sep. 2010

1000 5013( 2010) 05 0562 04

LSSVM

AP FED?, K=, ME,

(1. , 362021;
2. , 430074)
(LS-SVM) :
s s LS-SVM
) BP
LS-SVM s s
TU 722 i A
[1-2]
. 1987 ,Thomas  Yiakoumis
11997 ,Thomas ' 3 .2001 ,Ovararinand
13% ~ 35% . Botero
[6] 10

) ?

(Least Square SVM,LS-SVM)

2 2

, (LS-SVM) A

1
1.1
, , (1)
(Q), (P) (M) (E),
(S), (C),
[9]'
1.2 1ol
2 2 1
() @
2009 16 23
(1982), s . E mail: qisj972@ 163. com.

(08QZR06) (07BS404)

[5]

10

7



>

K (xi,yi)= ¢(xz) T‘i)(xj),

f(x) = ;a,;K(x,-,x)+ b
a, b,

K(x,y)

5 LS-SVM 563
(2 ! M=T0 N
Qi Qi
mij,p(m)i; i j
(3) ] 1 ,EZ eQiL’ ] , E= Zek,z-g(.e!k,..
7 J
eki, p(e)ki k bi
(4) S
(5) C 1,2,3,4 4
1
Tab.1 Parameter values of project activity duration
Q
P
M
E
S
Cc
2
! . (w1, t1), e (5, 80) ER® X R, xi= (Qi, Pi, Ei, Mi, Si, Ci).
(1) Q,P,E.M,S,C t ,
f(x)= Bx+ b
| 1 1 1
o1 2 1 2
min 5 1o 117+ g 3 Zx
ti= Sxi+ b+ &, i= 1,2, L
I 1
L= min %nanu Y%Z@— Sa(Fai+ b+ E= yi),
= =1
KKT( Karush- Kuhmr T ucker) ,
1
oL - ~ .
aa: 0 W= i;alxl,
!
oL _ o~ S
5 =0 ;al_ 0,
oL -
3 %
OL _ 0~ Fait b+ & T: = 0, i= 1,2, 1L
o
7 (1= 1
I x'x+ V'L — Ly’
(2) Q,P,E,MS,C t , ¢ ,

[y



564 ( ) 2010

3
3.1
; : 9
O,P,M,E,C,S 13 , 10, 11
, 2
2
T ab. 2 Statistical data of learned samples and basic data of forecasted samples
Q P M E c S i
1 22.20 10. 0 47. 60 0.49 2 50. 24 6.5
2 20. 20 1.0 50. 60 0.52 2 54.24 6.0
3 32.20 16.0 70. 20 0.72 1 54.24 50
4 25.20 80 39.20 0.41 2 40. 24 6.0
5 21. 40 9.5 47.06 0.50 3 49.20 9.0
6 47. 08 21.2 103. 50 1.10 4 105. 00 17.0
7 50. 30 22.7 110. 86 1.20 4 110. 00 18.0
8 21. 40 1.0 51.20 0.56 3 53.45 6.5
9 100. 00 50. 0 200. 00 2.12 3 200. 00 16. 5
10 22.50 12.0 50. 00 1.12 3 50. 00
11 30. 50 10.0 30. 00 2.12 2 26.00
32
) 0.011,6 -0.062 1, a=/51. 101 5, - 32.167 2,- 1. 078 1,
— 20.687 6,18.6335,0.551 3,1.295 0,—- 18.963 9, 1. 315 5] ,
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Tab.3 Comparison between the simulation results by BP model and LSSVM model
t./ d
vl d LS-SVM BP LSSVM BP LS-SVM BP
6.5 6.4475 6. 369 6 -0.0525 -0.1304 - 0.8143 -2.006 2
6.0 6.033 1 6. 089 6 0.033 1 0. 089 6 0.548 6 1.493 3
5.0 5.001 1 4.999 9 0. 001 1 - 0. 000 1 0.0220 - 0.002 0
6.0 6.0213 6.041 1 0.021 3 0.0411 0.3537 0.6850
9.0 8.980 8 8.998 2 -0.019 2 - 0.0018 -0.2138 - 0.0200
17.0 16.999 4 16. 998 2 - 0.000 6 -0.0018 - 0.0035 - 0.010 6
18.0 17.998 7 18.004 2 - 0.001 3 0. 004 2 - 0.0072 0.023 3
6.5 6.5195 6.499 9 0.019 5 - 0.0001 0.299 1 - 0.0015
16.5 16.498 6 16.498 1 - 0.001 4 - 0.0019 - 0.008 5 - 0.0115
3 , BP LS-SVM -0.1304 0.019 5.
0.0259,0.011 0; 82.0310,0.4530 s;
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Forecast Model of Activity Duration Based on LS-SVM in
Construction Engineering Project

QI Shen—jun"?, ZHANG Yun-bo', DING Lie-yun®

(1. College of Civil Engineering, Huaqiao University, Quanzhou 362021, China;
2. College of Civil Engineering and Mechanics, Huazhong University of Science and T echnology, Wuhan 430074, China)

Abstract: Referring to fuzziness and randomness for activity duration forecast of construction engineering project by tra
ditional ways, the influence factors of activity duration are analyzed, and parameter calculation is also proposed. A fore
cast model of activity duration based on the least square support vector machine ( LS-SVM) is set up, and the analysis of
a subway case confirms validity of this model. The model is trained by the schedule execution situation of the activities in
other similar projects or the similar activities in the same project, the activity duration simulated by the model conforms
with the request of schedule controlling. In the forecast model of activity duration based on LS-SVM, the prediction and
netw ork total errors is less , training time is shorter than the ones in he forecast model based on BP .
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