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Design and Experiment of Status Detection of Greenhouse Ventilation Devices

QIN Linlin HUANG Yunmeng WU Gang SHI Chun
( Department of Information Science and Technology, University of Science and Technology of China, Hefei 230027, China)

Abstract. According to the requirements of modern greenhouse monitoring and management, the status
monitoring module of greenhouse devices was developed based on Android system. CAN bus system was
used for the real-time environmental data acquisition and environmental devices control in greenhouse.
The system software was developed based on Android operating system and it had the function of remote
monitoring. Based on the real-time video data provided by the camera, different image recognition
technologies were studied in the status detection of greenhouse devices to implement abnormal monitoring
of fan and vent status of greenhouse ventilation devices. The frame subtraction method and autocorrelation
function were used in the detection of fan switch. The background subtraction method and Canny edge
detection were studied to detect the opening status of ventilation window. The real-time and accuracy of
different algorithms were compared. Test results showed that the system data transmission was stable, the
environmental regulation was reliable, the video image was clear and smooth, and the devices status can
be detected in real time and reliably. The operation of the status monitoring module of greenhouse
ventilation devices was simple and the interface was friendly, which guaranteed the safety of automatic
control of greenhouse ventilation devices and realized the requirements of remote intelligent monitoring in
modern greenhouses.
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Fig.4 Detecting images by frame subtraction method

during fan run
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Fig.6 Real-time detection image of ventilation

window opening by background subtraction method

1E AHAC R H B x =360 3x — 31, I 3 IF BE Ry
0% 50% 100 % Hsf i %t b7 114 K B 320 15 B 76 W A B y
G39h 218 168 (118, #EAT4 AL 152 KR FF B A
MR E DI FRTEALE y FIRRN

0 (y=218)
A=]1-(y-118) (118 <y<218)  (8)
100 (y<118)

8 3o T S 22 43 vk AT LA VE S RS K 3 U G 6L
R NIE L PNCEE
2.2.2  Canny i1 G4 I 525 R

31325 6 W00 D LA A I L AR e BT A R B A A A
DR A, T LI 2 3 A R A O T 5%, PR N 1A
(LSUE

Canny 371 2% A6 0 55 Je HAR A 0T -

(1) T FH e 0r 0 D6 8 0 P A5 A7 08 08, T B3 [
BBy o Canny 320K 55 J& T 4R 1R U8 7
B, T B X BB SR T 7 W DB B . Canny 31 2% 45
SR R FH 1R 0 0 R K v ST o B — B i o0, REAE
g 75 000 ) 60 30 5 A ) =z ) HAS: 3 e ) S A

(2) AT — s 4y o Canny 31 2 K I 3 F 38 1

THER R R BR R R A TS R B B, T4
B4y T B KRR B FET 4
i B2 .

(3) % #ef BE AT ARG o R b —2 3t
SR LR AR EE D I A S — 8 R A B BE Y TE [ A
75 ) F R Ry R R KA, A R AR R
(BEARBTHE) . HE g AR, A
SR AR i 2

(4) XA P T WK (8 . Canny 31 25 K I 35
T o Xof Ao e I I Ty i A DU 30 %, L A 3 )
PR oAy AV 3 1 (R v G IR ) A T, RN T, A
INF T R R K EE R O, 15 B EIR 1, J080 B /D
T T, WREKERNO,H 3 EMR 2, i TEIE?2
(14 180 P 8 v, W 7 A /N B VR T I L 445 2,
G 1 B E AR, IR TR ZE R . Wkl L
FEEME 2 AL b UM 1 g fh 7 B2 Rl 4%

¥ Canny 3120 K600 5 32 7 7 K 23 F B2 A U0
7 RHFE 50% 100% B £5 2 i 46 0 & 1% TR RE
R FH 3 R R 300 1 T AE A B Y O R I K 7 O
.

(2) RETFHH50%

(b) KETFIEH100%
&7 Canny 3 25 A6 I 350k K o0 TF 4G 0 141 45
Fig.7 Real-time detection image of ventilation

window opening by Canny edge detection
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Fig. 12 Fan status detection result
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