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“27 , “3” o
1
Tab.l Environment data
/°C /%  CO/(mg-m>) /(mg-m) /(mg-m) /(mg-m)
1 22.3 55.6 10 0.17 0.19 0.11 3
2 23.1 38.7 8.8 0.14 0.09 0.21 1
3 16.5 58.1 9.4 0.16 0.08 0.22 2
4 21.2 30.8 8.9 0.22 0.2 0.15 2
5 224 60.3 9.1 0.16 0.12 0.16 1
6 26.5 72.1 11.2 0.17 0.16 0.31 3
7 16.7 49.2 7.7 0.19 0.07 0.22 2
8 22.8 59.2 9.2 0.18 0.16 0.39 2
9 21.8 61.5 9.3 0.19 0.25 0.19 2
10 23.9 48.7 7.5 0.22 0.15 0.13 1
11 16.8 62.4 9.4 0.24 0.23 0.1 3
12 18.4 61.2 9.6 0.23 0.19 0.23 1
13 21.5 49.6 8.7 0.21 0.16 0.24 1
14 28.8 34.6 8.7 0.21 0.22 0.31 3
15 19.7 47.6 8.7 0.26 0.04 0.22 1
16 27.6 59.5 10.1 0.26 0.22 0.14 3
17 17.9 61.4 10.5 0.34 0.05 0.18 3
18 25.7 66.7 9.5 0.28 0.07 0.31 3
19 18.6 56.2 10.3 0.32 0.18 0.11 2
20 18.7 48.6 8.2 0.27 0.16 0.35 3
21 20.4 62.5 10.4 0.38 0.07 0.12 3
22 15.4 54.3 9.8 0.37 0.21 0.24 3
23 29.2 36.5 11.3 0.31 0.18 0.21 3
24 29.4 34.6 10.9 0.37 0.25 0.35 3
25 19.3 39.5 10.1 0.44 0.11 0.24 3
26 18.2 66.6 10.3 0.41 0.22 0.33 3
27 21.5 38.7 8.9 0.39 0.13 0.16 2
28 23.4 58.7 8.8 0.37 0.23 0.29 3
29 24.6 53.1 8.7 0.41 0.18 0.22 3
30 17.5 62.4 8.4 0.31 0.2 0.23 3
) ) 1l ’
P'=(P-Pi)] (Poo—Puin) o (6)
:P P’ o
3.2 PSO-SVM
, SVM
’ el ’ 30
, 1 6 2 7, 3 17 3
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) 1 6 2
5 , . Tab.2 Sample selection of training set and testing set
2 , 21
, 9 ; 1 6 5 1
SVM ; 2 7 5 2
SVM ’ 3 17 11 6
¢ ’ ’ 30 21 9
PSO-SVM PSO i, ,
p=0.9-0.5i/Maxnum , 0.9 0.4; c ,
s Ca ,
s ¢, =c,=2; 20, 100; ,
. [0.1,1 000],g [0.1,100]., MATLAB
PSO-SVM o
33
21 , 3 , PSO )
, Chest Bhesto 4 s ,
( ) , 22 SVM ,
Che=17.208 8, 2,.,=3.906 4, , 10 ,SVM c,g 3
, 94.74%, o
1007 3 PSO-SVM
osth Tab.3 Training set classification accuracy and
ool optimal parameters of PSO-SVM classifiers
35l c g 1%
s0t 1 3.363 3.007 3 94.74
75k 2 3.5758 3.5822 94.74
701 3 12.256 7 4.350 2 94.74
65L 4 100 4342 1 94.74
60L 5 5177 1 31251 94.74
55 . . I ! s . . . . 6 85.814 7 3.953 2 94.74
0 10 20 30 40 50 60 70 80 90 100 7 14.143 9 5426 5 89 47
8 10.686 1.830 8 94.74
4 SVM 9 2.078 4.462 1 94.74
Fig.4 Classification accuracy of SVM training set 10 90.113 5 32352 94.74
PSO-SVM 9 , 10
100%  88.889%, 5 100% , 6 88.889%
88.889% , 2 I,
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=100% (9/9) =88.8889% (8/9)
3r 37
2t )l
1 | | | i 1 | I | 1 1 1 1 I 1 1 1 |
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
5 100% 6 88.889%

Fig.5 Effect diagram when testing set accuracy is 100% Fig.6 Effect diagram when testing set accuracy is 88.889 %

PSO -SVM , SVM
(increased extreme learning machine ,I-ELM) .BP , 10
, 4 , PSO-SVM , 94.44% , 10
R SVM ,I-ELM BP
83.33% 80.00%, o PSO-SVM ,
4
Tab.4 Comparison of testing set classification accuracy %
PSO-SVM SVM I-ELM BP

1 100 88.89 88.89 77.78

2 100 100 88.89 88.89

3 88.89 88.89 66.67 88.89

4 100 88.89 77.78 77.78

5 100 77.78 88.89 88.89

6 88.89 88.89 66.67 88.89

7 77.78 88.89 88.89 77.78

8 100 100 77.78 55.56

9 100 88.89 100 88.89

10 88.89 77.78 88.89 66.67

94.44 88.89 83.33 80.00

4
s PSO-SVM
o , PSO SVM ,PSO-SVM
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Application of PSO-SVM Algorithm in Environmental
Monitoring System of Intelligent Building

Fu Jundong, Zou Huan, Kang Shuihua

(School of Electrical and Electronic Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract . In environmental monitoring system of intelligent buildings, independent work of multiple sensors may
cause misjudgment. Aiming at this problem, this paper proposes an environmental quality comprehensive evalua
tion model for optimizing the Support Vector Machine (SVM) by using the Particle Swarm Optimization (PSO) al-
gorithm, in which the SVM parameters of the punishment and the kernel function are optimized by PSO and the
established SVM classifiers are trained and tested by using the sample data collected by ZigBee wireless sensor
networks. The experimental results show that the average recognition rate of the PSO-SVM classifier is up to
94.44% in evaluating environmental quality, and the classification results are stable. It suggests that the pro-
posed method increase the accuracy of monitoring data and improve working reliability for the environmental
monitoring system of intelligent buildings.

Key words: environmental monitoring; multiple sensor; particle swarm optimization (PSO); support vector ma-

chine(SVM)
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