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Abstract: [Objective] To integrate unmanned aerial vehicle (UAV) low altitude remote sensing system and
unmanned aerial vehicle-wireless sensor network (UAV-WSN), realize double monitoring of low altitude remote
sensing monitoring and ground long term monitoring through one system, and provide monitoring data for space
and time changes of farmland quality. [ Method] The study explored the problem that current UAV-WSN system
cann’t collect long-term monitoring data from sensor nodes on the ground and low altitude remote sensing data
from UAV’s sensor at the same time. A low altitude remote sensing and ground sensing double collection method
and system for farmland quality monitoring was designed, and the key steps and algorithm for integrating these two

monitoring systems were studied. Adjusting UAV flying altitude and ground node density in simulation analysis
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experiments to compare total flying time differences of double collection system and UAV-WSN system.

[Result] Double collection system could collect two kinds of data in one flight, UAV don’t need to fly over

every ground sensor node again after collecting low altitude remote sensing data. When the ground image

resolution was changed, the total flying time of double collection system was 165 s faster than UAV-WSN system.

Double collection system could adjust based on UAV flight path and ground sensor node location. When the

number of sensor nodes was changed, the total flying time was not changed and 129—194 s faster than UAV-WSN

system. [ Conclusion] Double collection system can reduce total operating time and complexity of sampling, and

increase the efficiency of farmland quality monitoring.

Key words: farmland quality; unmanned aerial vehicle-wireless sensor network; low altitude sensing

monitoring; integration; double collection system; total flying time
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Table 1 Test data of communication experiment
KPR B /m 3 HL B /m BB /m ZHEY% FH(E 5 585 /dBm
Horizontal distance Vertical height Straight-line distance Packet loss Average signal strength
18 10 20.59 4.76 —=50.45
18 30 34.99 0.00 —60.75
18 50 53.14 4.76 —=75.65
18 70 72.28 0.00 —68.40
33 10 34.48 0.00 —54.60
33 30 44.60 0.00 —58.25
33 50 59.91 0.00 —67.70
33 70 77.39 9.09 =75.75
45 10 46.10 0.00 —58.65
45 30 54.08 0.00 =57.30
45 50 67.27 0.00 —67.15
45 70 83.22 0.00 —68.10
60 10 60.83 0.00 —68.85
60 30 67.08 0.00 —60.45
60 50 78.10 4.76 —59.35
60 70 92.20 0.00 —67.70
60 90 108.17 0.00 —69.35
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