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Design and Experiment of Pesticide Application
Monitoring System Based on MCU
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Abstract

A pesticide application monitoring system was designed by using serial communication technology,
database technology and VS2008 software programming technology based on MCU STC12C5A60S2.
The system could collect information from eight analog sensors and two pulse sensors at the same time.
The pesticide application parameter data from sensors ( pressure sensor, flow sensor, speed sensor, etc. )
would be displayed on LCD monitor, stored in SD card and transmitted to PC through RS232 serial port.
Then the data will be stored into database and showed to users in the term of tables and graphs on PC as
well. Experiments showed that while the sampling period was 1 s, the average measuring accuracy of
speed was 97. 7% after the system calibration, the average measuring accuracy of pressure in “test-bed
experiment” and “sprayer experiment” was 99.3% and 98.7% , and the average measuring accuracy of
flow was 99.3% .
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Tab.1 Results of speed experiment
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0. 686 0.706 2.92 0.878 0. 893 1.71
1.171 1. 205 2.90 2.087 2. 145 2.78
2.133 2. 199 3.09 3.236 3.330 2.90
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Tab.2 Results of pressure experiment

251 SBRFE ) /MPa WL S /MPa FEXHR 22/ %
0.2 0.208 4.00
0.3 0.314 4.67
0.4 0.413 3.25
0.5 0.510 2.00
0.6 0.613 2.17
0.7 0.710 1.43
0.8 0. 790 -1.25
1.0 1. 020 2.00
1.1 1.08 -1.82
1.2 1.18 -1.67
1.4 1.39 -0.71
1.6 1.59 -0.63

WA & 1.8 1.78 -1.11
2.0 1.98 -1.00
2.2 2.18 -0.91
2.4 2.37 -1.25
2.6 2.61 0.38
2.8 2.80 0
3.0 3.04 1.33
3.2 3.22 0. 63
3.4 3.42 1.00
3.6 3.63 0.83
3.8 3.85 1.32
4.0 4.04 1.00
4.2 4.29 2. 14
0.2 0.191 -4.50
0.3 0.287 -4.33
0.4 0. 389 -2.75
W5 245 HL 0.5 0.510 2.00
0.6 0. 586 -2.33
0.7 0. 690 -1.43
0.8 0. 835 4.38
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Tab.3 Results of flow experiment

PR/ mLes ! T2 3 4 /mLes ! HAXS R 22/ %
58.76 56.51 -3.83
76.33 72.96 -4.42
85.65 87.00 1.57
94.38 92.62 -1.86

113.31 108. 70 -4.07
118. 07 114.90 -2.68
127.79 121.70 -4.76
132.93 128. 10 -3.63
143.07 139. 10 -2.78
147.40 147. 80 0.27
150. 88 152.20 0. 86
155.25 159. 10 2.48
166. 52 172.30 3.47
171. 89 169. 60 -1.33
180. 96 187. 80 3.78
183. 00 182. 60 -0.22
193. 38 203. 30 5.13

EROSWNGE /1 €/ TR R

(3) RAEFRAN 1 s i, & — KRR AZ G T3
KEHE 3K 97.7% , e KAHXT R 22 K 2.90% , e /N A
0. 86% ;IR T~ 5 12X 56 1t 245 HIL X 56 11 g ) o
VIR BE 43 50 99. 3% F1 98. 7% , AH X 15 2% 4 Xof {8 fi
KAA 535 Jg 4. 67% Fl 4.50% , f5z /MA 53 5] 8 & F
1. 43% 5 i 45 °F- B50K5 B 35 99. 3% , AH T 15 25 4 X {H
kN 5.13% /N 0.22% .

& % x Wt

U A8, ERA. WU ERTI R IR SR [T]. R4k ,2007,38(1) :189 ~ 192.

Fu Zetian, Qi Lijun, Wang Junhong. Developmental tendency and strategies of precision pesticide application techniques
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2007, 38(1) : 189 ~192. (in Chinese)

2 SRR, WAL R SE . R AR SR W R B BRI S e b [T ROl TR SA4R 2008 ,24 (11) 1114 ~ 117,
Lu Bingfu, Zhang Zuli, Zhu Ming, et al. Discrimination and analysis of key influencing factors for agricultural mechanization
development [ J]. Transactions of the CSAE,2008,24 (11) :114 ~117. (in Chinese)

3 BRI, REGHE,RIES % R BARIR T T]. RAILEHFF,2010,32(5) :9 ~ 12.

Zhai Changyuan, Zhu Ruixiang, Zhang Zuojing, et al. Status analysis of precision pesticide application techniques[ J].
Journal of Agricultural Mechanization Research,2010,32(5):9 ~12. ( in Chinese)

4 Slaughter D C, Giles D K, Fennimore S A, et al. Multispectral machine vision identification of lettuce and weed seedlings for

automated weed control[ J]. Weed Technology, 2008, 22(2) . 378 ~384.

5 Gerhards R, Oebel H. Practical experiences with a system for site-specific weed control in arable crops using real-time image

analysis and GPS-controlled patch spraying[ J]. Weed Research, 2006, 46(3) . 185 ~193.

6 Browna D L, Gilesb D K, Oliver M N, et al. Targeted spray technology to reduce pesticide in runoff from dormant orchards

[J]. Crop Protection, 2008, 27(3 ~5) : 545 ~552.

(T#% 84 W)



84 PN VI N G 4 20114
S ABGE R D 0. 115 ~0. 139, % 18 WK 3l 2 17 3R (3) KRG FL Tk 5 07 5 2 v (07 B 1N, A

PR R AE B R 7 o, SRy 2.4.8 A ERSRIF R SR R D I 2 AL D 105. 929 ~
I A Y 3K B A S R R i O 0.227,0.217 0 164 641 N B UE I BT B4 5 R T 2 AE S B R

0.203,

VLIRS B R BT NG DR s TR Z A IE YRS B 5K B SEm AR

PIX R IE R IB AT — R .

& % x Wt

A N R IBUR 55 MR AR P HUBRAE BT S [T ] AR ALK A 412 ,2010,41(12) ;105 ~ 110.

Hong Tiansheng, Yang Zhou, Song Shuran, et al. Mechanization of citrus production[ J]. Transactions of the Chinese Society
for Agricultural Machinery,2010,41(12) :105 ~110. (in Chinese)

Ride s, BAMEHRARBRERERITSUEI]. 97,2005, 33 (2): 32 ~35.

Ji Huanzhang. Design and study to aerial ropeway for single-wire circular ski-lift conveyer [ J]. Mining & Processing
Equipment, 2005, 33(2):32 ~35. (in Chinese)

W B, EAER], £, % FRAAR PR R E N K S R G KA A (], A E LM AR ,2007,18(5) <514 ~516.
Yang Yiyong, Wang Yanli, Wang Rencheng, et al. Design for drive system and testing devices of circulating mono-ropeways
[J]. Journal of China Mechanical engineering, 2007, 18(5) :514 ~516. (in Chinese )

AW, RTRLEARAEBZREKRERERILANBLT]. LR SPI5,1995(2) :53 ~55.

Shi Fengqiang. Several problems on tension system for single-wire circular carrier ropeway [J]. Engineering Design and
Research, 1995(2) .53 ~55. (in Chinese)

FEAE, WTE . BERBHERKAWNTHNI]. RIEKEZZM BRI, 1993, 14(4) 1393 ~396.

Wang Baide, Huang Wanji. Dynamic analysis of tension of overhead cable for ropeway [ J]. Journal of Northeastern
University : Nature Science, 1993, 14(4) :393 ~396. (in Chinese)

Rz, BRENYLE S B B 7E 6] — R o s RO SR s RIBM A SR [T]. 47 1 HLBK, 2005, 33(3) :34 ~37.

Ji Huanzhang. Calculation for drawing force of aerial cableway where engine and tension apparatus are mounted in the same
station house [J]. Mining & Processing Equipment, 2005, 33(3) :34 ~37. (in Chinese)

PEIRIE O R AR S LA [ SR R R SIS B BT [T ] AR LB 4R ,2011,42(6) 108 ~ 111.

Hong Tiansheng,Su Jian,Zhu Yuqing, et al. Circular chain ropeway for cargo transportation in mountain citrus orchard[ J].

Transactions of the Chinese Society for Agricultural Machinery, 2011,42(6) :108 ~111. (in Chinese)

(L#EE 74 )

7

10

11

12

EAEE, AT, DAk, . BT ARM R B RS it (1], Rl L4 ,2010,26(4) : 113 ~ 118.
Wang Lixia, Zhang Shuhui, Ma Chenglin, et al. Design of variable spraying system based on ARM[ J]. Transactions of the
CSAE, 2010, 26(4): 113 ~118. (in Chinese)
TR RN, £, 5. T AT89CS2 F R HL A B mE s il 3 it [J]. BOTEHLME R 4% A 3 fk, 2006,
22(8):8 ~10.
Wang Junhong, Fu Zetian, Wang Xiu, et al. Design of variable rate sprayer controller based on AT89C52[ J]. Microcomputer
Information: Control and Automation Publication Group, 2006, 22(8): 8 ~10. (in Chinese)
B, R EG AL BENE 5. ERNT R IR RGBT SR [ 1], ARl TR 2#Hi2,2009,25(8) 105 ~ 109.
Zhai Changyuan, Zhu Ruixiang, Sui Shuntao, et al. Design and experiment of control system of variable pesticide application
machine hauled by tractor[ J]. Transactions of the CSAE, 2009, 25(8): 105 ~109. (in Chinese)
BT R, S A8 08, 45 HEAUVE BB S MBI S Wi rEaE s [ 1], R ALz ,2010,41(6) .70 ~ 74.
Hu Kaiqun, Zhou Zhou, Qi Lijun, et al. Spraying performance of the direct injection variable-rate sprayer[ J]. Transactions
of the Chinese Society for Agricultural Machinery, 2010,41(6) ;70 ~74. (in Chinese)
Gil E, Escola A, Rosell J] R. Variable rate application of plant protection products in vineyard using ultrasonic sensors[ J].
Crop Protection,2007, 26(8) :1 287 ~1297.
B A 20, TR, 5. RS AT AR R 55 R G N AR ER [T]. Al HLB A 4R ,2010,41(9) 232 ~35.
Qiu Baijing, Li Kun, Shen Chengjie, et al. Experiment on response characteristics of variable-rate continuous spraying

system[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010,41(9) :32 ~35. (in Chinese)



