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Design and Test of Real-time Monitoring System for UAV Variable Spray

LIU Yangyang RU Yu CHEN Qing CHEN Xuyang LIU Bin
(College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; The dosage sprayed upon per unit area is an important indicator to measure the performance of
spray. In order to ensure the consistency of the dosage sprayed upon per unit area, and realize the real-
time control of the spray volume, based on the analysis of aerial variable spray technology, a set of
hierarchical control algorithm of aerial variable spray for UAV was proposed. A hierarchical control table
was created based on the level of each spray parameter and the opening degree of the valve. And then a
corresponding opening degree value of the valve was obtained when spray parameters changed by
combining hierarchical control formula. And it can calculate the spray volume to realize the purpose of
automatically adjusting the spray volume. A set of real-time monitoring system of aerial variable spray for
UAV was developed in view of the algorithm and multi-information fusion technology based on single chip
microcomputer. And the system realized the real-time monitoring of information such as flight track, flight
height, flight speed, spray volume and liquid residue through the design of software and hardware. And
experimental studies of flight track monitoring, spray volume monitoring, liquid level monitoring and
variable spray control were carried out. The test results showed that the system can accurately monitor a
variety of spray parameters in real time and precisely regulate the spray flow according to the parameter
changes. And the mean deviation of flight track monitoring was 0. 98 m. The mean deviation of spray
volume monitoring was 3.57% . The average deviation of liquid level monitoring was 1.97% . The
maximum error of spray volume control was 9.26% .

Key words: UAV; variable spray; real-time monitoring; hierarchical control
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Tab.1 Determination table of spray parameters
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Fig.1 System frame diagram

R T ARUEA W JC AHLIE & VRN, Z R R A
ST B R AT R A S L O R,
T R R 3.7V T AR RS B R Ll
R R DL S 4k v 4 4 5 AN [A) () 8 F, o DR IE B 1
Fe s MR, 40l I LM2577 Fil AMS1117 Hi e A 3t
itk Hor, LM2577 %5 GPS Bk 3l {5 B



94 & o Bl B ¥ iR

2020 4

B Mk 4 v A% AP AR 4R BEARRE Y S OV ORI
AMSI117 20 22 o0 A |l fas il A R AT 6 3 o5
MR ER 3.3V Bk, GPS AR i & 12K
Tor IR S R A SRR e R ATl £ T K
5 e ) e AT RO 2 L A R A D JE A%
(9 32 207 2XOm 5 A0 A AT 38 £ 5 I o e AT O .
DASE A PR B o IR P 35 A )t PR S P B AR 4
77 2, o Bl o 48 AR B A8 AT o Tl 2K o A 1 O 1R
YA P RO, HL o B S BRI A 1 2 B S A 1
P9 120 FL S 11 DT 5 e o SR T

+5V

12

4 U4 1

: [}/ RELAY5Y P3

—4 7
swiR2 S U5 L VCCIC1
Q1

S8050 (21

Eoo uF

CND_1 GND

+5V
GID D8 U9
S o 5V IN4007 & -/ RELAYSV
SW"R22§ u10 ]
03

R23

10kQ |
GND_1

P2 ke gr e B A

Fig.2 Diagram of relay circuit
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Tab.3 UAYV flight track information data

e BRIgE/ () W/ () MISE/(0) WG/ () BUERIE R B/ m TR /m T 22/ m
1 117.476 667 117.476 667 39. 298 864 39.298 872 2 2.22 0.95
2 117. 477 500 117. 477 503 39.298 864 39.298 872 2 1.87 0.96
3 117.477 500 117.477 494 39.298 819 39.298 825 2 2.19 0. 80
4 117.476 667 117.476 669 39.298 819 39.298 828 2 2.25 0.99
5 117. 476 667 117. 476 672 39.298 769 39.298 775 2 2.21 0. 81
6 117. 477 500 117. 477 506 39.298 769 39.298 761 2 1.84 0.95
7 117. 477 500 117. 477 500 39.298 731 39.298 742 3 2.82 1.25
8 117.476 667 117.476 661 39.298 731 39.298 739 3 3.23 1. 06
9 117. 476 667 117.476 658 39.298 681 39.298 686 3 3.25 0.97
10 117. 477 500 117. 477 500 39.298 681 39.298 675 3 2.79 0.97
11 117.477 500 117.477 492 39.298 642 39.298 647 3 2.85 0.95
12 117.476 667 117.476 672 39.298 642 39.298 650 3 3.18 1.05
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