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Environmental monitoring system of pig farm

based on ZigBee and Kingview software
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(a. School of Mechanical and Energy Engineering; b. School of Automation and Electrical Engineering,

Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: The environment is one of the important factors affecting the ecological and healthy farming
of hogs. At present, most pig farms adopt the manual measurement and control methods for regulating
environment of pig houses, which is afflicted by such problems as low accuracy, poor real-time
performance and low management control efficiency. For this reason, an environmental monitoring
system of pig farm integrating monitoring, control and management came into being. The system
featuring the wireless sensor network designed by virtue of ZigBee technology. was capable of
transmitting the monitoring parameters of each pig house to the monitoring terminal of the pig farm in
real time; an environmental monitoring and management system was developed with Kingview software

for the pig farm, by applying fuzzy algorithms to optimize the controlled parameters. The system test
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results show that the response time of the wireless sensor network is less than 3 s, and the
environmental parameter control accuracy is less than 4%. The system can also provide basic data for
big data analysis of hog growth, further promote the development of the ecological and healthy farming
of hogs, and improve the economic and social benefits of pig farms.

Keywords: ecological pig raising; ZigBee technology; kingview software; environmental monitoring
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Fig.2 Precision of temperature measurement Fig.3 Precision of humidity measurement
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Table 1 Fuzzy control rule table of F 2 AR VR R RO 2 o AN
temperature and humidity Table 2 Fuzzy control rule table

B for gas concentration
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Fig. 6 Software flow of wireless sensor networks
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Table 3 Comparison of measurement data of temperature, humidity and ammonia concentration

e JE R G = R E AT 522/ Yo
5 wmc wn/y N ERES e my RURERES g mw wemmo
(mge+*m *) (mg+m *)
1 23.43 70.72 13. 00 23.4 70.7 12.98 0.13 0.03 0.18
2 21.15 76.51 7.07 21.1 76.5 7.06 0.24 0.01 0.11
3 22.42 72.13 10. 74 22.4 72.1 10. 70 0.09 0. 04 0.35
3 21.73 73.87 5.72 21.7 73.8 5.69 0.14 0.09 0.53
4 20. 94 71.34 4.31 20.9 71.3 4.25 0.19 0.05 1.43
5 24. 37 72.56 19.90 24.3 72.5 19. 88 0.29 0.08 0.08
6 21.95 75.12 14.02 21.9 75.1 13. 96 0.22 0.03 0. 38
7 24.56 77.44 6.78 24.5 77.4 6.75 0. 24 0.05 0.34
8 20. 31 79. 28 20. 94 20. 3 79.2 20. 87 0.05 0.10 0. 33
9 23.64 78.93 12.70 23.6 78.9 12.67 0.17 0. 04 0. 24
10 22.76 76.27 15. 45 22.7 76. 2 15.41 0. 26 0.09 0.30
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Table 4 Comparison of measurement data of carbon dioxide and formaldehyde concentration
[ ERGEMEE/ (mg + m *) FZEWEME/(mg » m™?) xR 2/ %
—AAK e —AAK g Z AR g
1 610. 89 0.142 610. 89 0.14 0. 00 1. 40
2 587.32 0. 164 591. 25 0.16 0. 66 2.50
3 705.18 0.051 703.21 0.05 0.28 2.00
4 718.93 0. 040 718.93 0. 04 0. 00 0. 00
5 760.18 0.083 758.21 0.08 0. 26 3.75
6 789. 64 0.112 795. 54 0.11 0. 74 1.82
7 838.75 0.070 838.75 0.07 0. 00 0. 00
8 887. 86 0.121 891.79 0.12 0. 44 0. 83
9 927.14 0.152 927. 14 0.15 0. 00 1.33
10 913. 39 0. 090 913. 39 0.09 0. 00 0. 00
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