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Indoor environment quality evaluation based on data fusion

LI Minghai, XUE Dongze, WANG Tianhao
(School of Information and Control Engineering, Xi'an Univ. of Arch. & Tech. ,Xi'an 710055, China)

Abstract: The university classrooms are not only the places that teachers have lessons, but also the places for
students to grow. The quality of classrooms’ indoor environment has an direct effect on students’ efficiency and the
health of the body and mind. Moreover, it indirectly reflects the differences of each teaching level. In order to
evaluate the indoor environment quality, the passage takes the ferrace classroom as the research object, and first
obtains each index weight value by the analytic hierarchy process and the 1 ~9 scale method, and carries on the
consistency inspection to obtain the target weight by the use of then uses the wireless sensor technology. Because of
the error of data collection in the field, the adaptive fusion algorithm is used to get the fusion value. Finally, the
fuzzy comprehensive evaluation result is obtained by the fuzzy comprehensive evaluation method. The results show

that the evaluation results of the indoor environment quality based on the above algorithm are great.
Key words:indoor environment; the analytic hierarchy process; adaptive weighted algorithm; fuzzy comprehensive

evaluation
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Tab.1 Experimental data

/&4 1 2 3 4
1 20.5 C 20.8 C 20.9 C 20.4 °C
L B A% A
2 20.7 °C 20.6 C 20.8 C 20.9 C
1 69.1% RH 69.6% RH 69.8% RH 69.0% RH
e BE A% 2%
2 69.6% RH 69.5% RH 69.6% RH 69.7% RH
1 0.04 mg/m® 0. 04 mg/m* 0.05 mg/m’ 0.03 mg/m®
HH A% s
2 0.04 mg/m’ 0.05 mg/m’ 0. 04 mg/m? 0. 04 mg/m®
1 0.07 mg/m’ 0.09 mg/m’ 0.08 mg/m® 0.08 mg/m’
TVOC 14 J&2%
2 0.07 mg/m® 0.08 mg/m* 0.07 mg/m’ 0.09 mg/m®
1 95 pg/m’ 92 pg/m’ 97 pg/m’ 93 pg/m’
PM2. 5 {£)%8%
2 91 pg/mx 95 ;Lg/m3 94 ‘U.g/mg 96 llg/m‘g
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Tab. 2 The data fusion results
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T
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i
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2 0.042 5 0.187 510 0.727 3
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2 0.077 5 0.687 5X10* 0.421 1
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PM2. 5
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Fig. 1 The principle diagram of the comprehensive evaluation
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Tab. 3 Synthetic operation results
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