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Abstract: In order to accurately and real-time monitor the environmental quality for the specific area

solve the problem of interruption of traditional wireless sensor network because the battery is not dura—
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ble and can not be updated in time we designed a wireless environment quality monitoring system with

self-powered multi-sensor. In this system the network node was powered by solar photovoltaic panels

and the maximum power point tracking control algorithm was optimized and improved. It solved the

problem of abnormal work of sensor nodes caused by not charging the battery in time and realized the

unattended real time monitoring of the environmental quality. Besides the data fusion of the multi—

node sensor was performed by using the data fusion algorithm. The experimental results demonstrated

that the test data of our designed systemd agree well with the environmental quality data released by the

China Environmental Monitoring Station.

Key words: multi-sensor; wireless sensor network; environment quality monitoring; self-powered; maxi—

mum power point tracking; date fusion
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Fig.3 Carbon dioxide sensor circuit

Fig.1 Environmental quality monitoring system diagram
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Fig.2 Diagram of node module in wireless sensor network
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Fig.5 Software flow chart of wireless sensor network node
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2 . 1 Co,

Tab.1 CO, values of Wireless sensor networks nodes

( ppm)
1 2 3 4 5 6 7
1 552 416 438 459 447 434 462
2 600 455 416 452 459 448 441
3 419 441 463 438 452 479 434
4 447 462 441 416 438 459 479
5 479 434 462 463 416 440 448
6 459 479 434 462 463 452 452
7 452 459 479 441 441 416 440
8 438 452 447 434 462 463 416
6 9 463 441 452 434 448 479 459
Fig. 6 Wireless sensor network node
installation layout real map 10 452 463 441 434 479 440 432
2
Tab.2 A single wireless sensor network node estimates the fusion results in batches
i 1 2 3 4 5 6 7
x; 453.54 452.33 447.70 442.32 451. 47 451.29 445.92
o 0.124 9 0.484 4 0.496 4 0.452 6 0.496 4 0.479 2 0.499 1
(8) ~(12)

¢’;= 00.122 0.358 0.752 0.234 0.768 0.984 .

(13)
447 ppmo
7
08 24 h
; 9
° 8 24 h
Fig.8 24 hour environmental quality monitoring data curve
5
MPPT
26
; C CO 19 ppm CO, 444 ppm PM2.5 73
Fig.7 network relation diagram of wireless sensor ppm
network node self organizing network o
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Fig.9 China Environmental Monitoring Station

issued the local environmental quality data
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