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M100W18V) [i] & M i (6-EVF-32) fifi 77 Hi. BE .
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sor; 3.0 5 5L Magnetic guidance sensor; 4.1 H #§ Rout-
er; 5.iPad;6 .3 H4f Control box; 7.fi#5 5 Touch screen; 8.1t
FAL Computer; 9. 8 f5% A0 HL Digital camera; 10.T F A 28 T
bracket; 11. K FHBEM Solar panels; 12.7F 5t 4 Background cloth.
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Fig.1 Structure design of image acquisition

system based on crawler car
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Fig.2 Structure block diagram of control

system based on crawler car
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Fig.3 Sensors location distribution
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Table 1  The relationship between the position of the detection point of the magnetic guidance sensor and the moving direction of the car
TG 5 | 4% A5 220 i o] a5 W5 5| % IR A D
VA, Left site of magnetic guidance sensor Middle site Right site of magnetic guidance sensor
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Var N X X X X D100=0A14 D200=01A4
Var J X X X D101=099C D201=021C
Vas J J X X D102=0924 D202=0294
Var J J J X D103=08AC D203=030C
Vas N NG N N N/ X D104=0834 D204=0384
Vs NG N NG N N X D105=07BC D205=03FC
N N NG N NG N X D106=0774 D206=0474
Vas NG N N N Ni X D107=06CC D207=04EC
Vs N NG N N J X D108=0654 D208=0564
Vaio NG N N NG NG X D109=05DC D209=05DC
Van D110=05DC D210=05DC X NG N NG N NG
Vaiz D111=0564 D211=0654 X Ni NG N Nj NG
Vaiz DI12=04EC D212=06CC X J N Ni N N
Vai D113=0474 D213=0774 X NG NG NG N NG
Vais D114=03FC D214=07BC X N Ni N N NG
Vais D115=0384 D215=0834 X N/ N N/ N/ Nj
Vair D116=030C D216=08AC X NG NG N NG
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Fig.4 Schematic diagram of landmark sensor function
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Image acquisition system based on

crawler car for real picture
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Fig.6 Interface for crop image acquisition
and analysis of crawler car
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Fig.7 Remote monitoring screen

JR Sk A L JE A N A ST AR s Bl L as 47 JE A
AUNEEBRER T A R R AE 2 MMEWATEE.
Toie 2 A mi R B IR R SR AL 4 A HHHLAR
(e P floh 5, s figh 2 1 W 7 2R 4 BRI RSCAME
HC R 1 U IE SRR A5 [ T A AR BILR 4R 5K 8L

2 ER55MH

SR W T F & 1 A 2/ T USSR B R GE ]
ITEREREME AR SN B R G AT T L b
Vb, 7 1 22 15 ORI 4 2% 0% 38 8} 0008 A T 4
il S A FERE S W1k b AR 2% SE IR PR B 1A 5
JF7R
2.1 LEffE

KIFHAEM H & e W D% P H R ¢
i BB AL ALK 7 W 2 DL E&R A

W =Ps Xt Xy (2)

T LR BIR,Ps=100 W,t=4 h,  =90%,
AT 2 AT, KIHGEMR H A& W: W =100W X
4 hx90% =360 W« h,

g XN ERIRE P ONERBREU N ER
AT R T RRL

P =Ul (3)

L BRIAS /N LL 0.1 m/s HEEIZ AT, 7 48
SEBEU=24 V.88 IT=8 A, A= 31
BN ERMINE P.P=24 VX8 A=192 W,

KFHBEM H A B W 2l 360 W« h, /NG )%
P 192 W, B, KFHREMN H & B & 7] DAL 25 @
WAUNEIE® TAE 1.9 h, X 52brii 455 d w7
FEWEHLEOLT AT DA N RS T AR 2 h T LUE
/N H 2Rt ) AT 3k 3.9 h,

22 SifEE

JE A /N 2 32 R A S A TR A T A
rh ol 5 1 gk s T A R, T R T 0 3K 3 A 1Y R
SEERE B AR ER DI RE . AR ST S A K 1R K 3R
o JE A N B AR A R B T AT B, iR A
WE 8 s,

R &M 8w N BT E R 0.1 m/s B,
INFEH BT IR ZE RN +2 em, /NS 2R AR N
0.5 m; B A/NEBATHEN 0.2 m/s B, /NEH
LKisfrm2E KA N £2.8 e, e /NEE LR H
0.7 ms B /N BATHER 0.3 m/s B, /NEE
Lisfr 22 KA N £3.5 em, e /NEE LR H
0.9 m i@t L b4 vl DL 8 20/ 2248 o 1



% 2

FHE A AT HS5NEWONEEREGR A SIRERERIT 5%

147

-@- 0.1 m/s

©-02m/s -&03m/s

A B A 2 /m

£

i

Tracking deviation

1 1 1 1 J

1
0.20

1
0.25

0.30

KFEM S /m Sampling distance

B8 RH/NEEENMNEE

Fig.8 Deviation chart for speed response of crawler car
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Fig.9 The sequence of corn plant growth.
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Automatic crop image acquisition system based

on crawler car by magnetic guidance

WANG Kang', LIANG Xiuying' ,ZHOU Fengran' ,CHEN Huan', YANG Wanneng'**

1.College of Engineering s Huazhong Agricultural University sWuhan 430070,China ;
2.National Key Laboratory of Crop Genetic Im provement s Huazhong Agricultural University ,
Wuhan 430070,China

Abstract A high-throughput crawler car image acquisition suitable for dry field crops is designed to
realize the growth image of crops automatically and efficiently. The system uses magnetic guidance sen-
sor and magnetic stripe to realize the automatic walking of the car in the field according to the path,a-
dopts crawler car chassis structure to ensure the stable operation of the system in the complex environ-
ment of the field. The overlooking and side-view cameras on both sides of the trolley bracket are in-
stalled to improve the work efficiency. The system uses wireless communication technology to monitor
the operation of small cars remotely and the solar panel is installed at the top of the system to supply e-
lectric energy for small cars at run time. The images of maize plants from seedling period to tasseling
stage were collected by this system. The results showed that the system was stable and reliable with the
absolute error less than 2 cm in approximate straight line at 0.1 m/s speed and the minimum turning ra-
dius of 0.5 m. Single camera acquisition efficiency is 30 sheets per minute in continuous acquisition mode
which can meet the actual needs. The system will provide a novel method for crop breeders to screen
crop traits in the field.

Keywords image acquisition; crop growth monitoring; remote monitoring; magnetic guidance;

motion control; crawler car; magnetic guidance; automatic walking
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