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Implementation of a self-adaptive control system for
highly-effective application of trellised crops

LIN Yi-fei, WANG Ku" , HOU Tian-xing, LI Wei
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract The orchard pesticide application technology in china still remains problematic with its high cost, low
efficiency as well as high pesticide loss,which results in serious environmental pollution. The design and implement of a
self-adaptive control system for highly-effective application of trellised crops provide a solution to the above problems.
The system consists of a visual DM642 processor, an ARM controller and a F2806 signal controller and adopted the
image-processing and multi-sensor merging technologies based on the embedded system. The distance of the pesticide
application and the spraying pressure will be detected through ultrasonic sensor and visual sensor,based on which the
system manipulates the control motor automatically to adjust the spray nozzles to the optimal spraying distance and
choose s the best spraying pressure. To ensure the stability and the reliability of the system, we designed stable
hardware components and software structure and worked out detailed communication protocols. Experiments showed
that the system is characterized by excellent real-time, effective control, low consumption of power as well as low cost.
It proved that the system could fulfill the monitoring and controlling tasks stably and reliably during the spraying.
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Fig. 1 Structure of the self-adaptive control system for

highly effective application of the trellised crops
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Amplification circuit of pressure sensor
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Fig. 4 Control circuit of DC motor
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Fig.5 Flow chart of plants leaf density through

image processing algorithm
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Fig. 6 Results of plants leaf density through image processing

3.2 CAN BEMHILEIT

F2806 {55 4 il 2% F1 ARM F i #% 38 1+ CAN
SRS G . CAN2. 0 5 o B2 B A S L A7 8
A T A% P B o B 5 R B A B Y
RSB A RGP L8 8 AT AT A T T

D744 5. Witk 4 Fhaw 4k L5050 ok
GET.rGET,SET,rSET. GET fir 4 %/~ & M
F2806 & 4t 4K 14 B A~ 1% % 2% 2 4 rGET KRR Xf
GET fip 4 45 5L i [0l 52, BV ik [n] 4% Jgk 2% 2 85 {f s SET
TR E F2806 K4S 8 rSET KR X SET i
AL R W B RN B AR .

D6 &S . RGN B AR 3 B A Bl 3K
sk T GET 5 SET #:/E0y % % . £ GET fig 4
H1 00 H FRR RKIUE & A5 5,01 H IR

ML R 5 55 75 SET A4 b 00 H 75 5K 3 K
IR

D5 f e A, 00 H AAREE 745,01 H AR
TR R 8 LA TSR 02 HARREE 8 i
FF5 350,03 HARREE R 32 AL A #5595 %.04 H
FFREE N 32 (i TCAF 5 8%, 05 H AR B b 32
L V7 S5 B

D455 1.

D3~Do0: %4l . 76 rGET W 3k/8 GET 5 €1y
6 EML IR BHE SET M R R HE R BN LGS
B cSET h FR BRI S .
3.3 BEELE

FGR F E s vl gk gl 1y 2 {5
ARM fE g 3 gl il 25 1) HoA OV &5 & 3% 48 4 HoAth



%6l MR S BRI S RO 2GR B S R R RAT R S SR 113

V-5 6 4 2EAT R AT 2 T . AE F2806 {7 5 45
45 AR R B E 19 CAN B sl 58 1% 7 22 1) 45 A
IR LA 5 R AT SR A8 3 K Bl P ) v B . [
TN I DI RE 4854 1 TR A R A R AR
4 B IR AL TR IRAR 25 (B 7D

HRF CAN 55

it CAN (5%

[ ot et | [ et ser s
¥ ¥ :

v
)] Je 2 izl S
ADC | eCAP | eQEP it &) GPIO

' v '
st | e | g | s |
[ | |
v
| mit GET AERGR | | mmser |

. |

7 F2806 5 S ERIRE
Fig. 7 Flow chart of F2806 signal controller
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