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Design and Experiment of Nitrogen Nutrition Diagnosis System of
Cotton Based on Machine Vision

Jia Biao' Ma Fuyu®
(1. School of Agriculture, Ningxia University, Yinchuan 750021, China
2. College of Agriculture, Shihezi University, Shihezi 832002, China)

Abstract; Machine vision technology has been well developed and widely used to monitor crop growth
and diagnosis the nitrogen status of crops. A system that combines machine vision technology and near
ground remote sensing to monitor crop growth and nitrogen status was established. The system, which
should be convenient, efficient, practical and widely applicable, could provide a new theoretical basis
and technical support for crop monitoring. The objectives of this study were to calibrate a remote service
system platform for monitoring cotton growth and nitrogen nutrient status. The platform involves machine
vision technology, digital image recognition segmentation processing technology, agricultural internet of
things technology, Web network information transmission service technology, and remote database
management technology. In this study, the nitrogen nutrient status of cotton being real-time monitored by
two-year experiment data. Color images of cotton canopies were captured with a digital camera fitted with
a charged-coupled device (CCD) as an image sensor. An image analysis approach was developed to
extract the feature parameters canopy cover of the images. The model described the relationship between
the canopy cover and total nitrogen content of cotton aboveground. The results indicated that the best
relationship between canopy cover and aboveground total nitrogen content had an R® value of 0. 978 and
an RMSE value of 1. 479 g/m”. The platform provides users with access to the cotton growth monitoring

center (field monitoring) , the network information service control center (server), the image analysis
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and data processing center, the diagnostic decision-making and evaluation center, and the user browsing

center. Based on computer vision technology, this “one network, three server layers, and five centers”

system can be used to remotely monitor cotton growth and nitrogen status. In conclusion, digital cameras

have good potential as a near-ground remote assessment tool for monitoring cotton growth and nitrogen

status.

Key words: cotton; nutrition diagnosis; growth monitoring; machine vision; remote service system

platform

Ju

il

FET LA AL AV AR I I 5 12 W R 2 i
b T B JR8 M ) 5 22—, LG B A £ i 1 AR
RE 7 i X /5 ) A= Kk & 9 2= 9 M AR AT 3T
A R ST B R B U ) 30 G 0 4
TEW K S ERNE ORI 16 5 5 AHs A
b AR P R R L B A A R AT LA B
JH 3 I SR A 20 it (it T L K BEVE G L K
g R RUE BTR AE) , T4 AR AR S
B

AT, T EYA KGR RN S E RSk 3
B AT R A LR 3 T ARk R
VEW IR J2 UG 0 5 R 2 S I RV O 8 32 L G
2l EL R 2 AN Py AR R
I 2 T 3 KR Rk AR SRR ) 8 o 3 A R A S Mk
FEAES AR I BT X g g N
g OB e IR R KRR A e
WEE 7 45 Yo 2R I ERCRH A B g B — g IsF (8] B ([ 7 2P
KO REMEP R 10T g e Sy R
TIE 2505 W A< 25 T P 1) 1 O R AR AR50
M7, ) JH ) R 75 R 05 &1 45 A B0 5 R BT o S Y
G RFIE 2 2045 A W A RS DA Y v, 6 A A R #
I 0 E TR BN TR D . AR A K
T 7 B 2 S AR e AR R, 0 G2 ZEIE A 2 i) o
A P T ECRS AR BIL RS A AE R AT 34 M IR 280 8 TR R
OUVEHT , AT $i A 4B Z0NE A1 25, DT 8 o ™ o A 2
55 i JO o

AR SCBET kT HILA L 58 B AR AR A8 < S i
FAeWIERIRS 6. FZERM 1220 HIEERM
EREE S AH ML ( Canon EOS 450D %!, Canon Inc. , H
A ARAHAR AL T 2 2 A5 RIS, AR RS R
LRG, A VC + + F2 )7 TG 5 1 Matlab 7. 1
B R AL R A XoF 3R R A AR O )2 R AT Ak
A R AL R g, I AR AR MO 2 O
FRAEREAS BR b Fie o T AR Y L, 745 A A8 el )2 B
TR AR e e e K A T S AR AE s B AR
ISR RPN Rt

1 BEBEEBRRERS

1.1 WBEHFEEEEEGKR

B 1220 J7 1% % Canon EOS 450D B %S AH AL
PATH R 2 IR . B AL B A — A B 5 R
B SR b B T 2020 m, B Sk S M T
e ATk o AUBR AL B R A o S8 T LLRE A 6 47, A
PLEA ISR 223 AE 2. 05 m GE [ b [B] 62 1. 025 m 4L,
B 22 2 T A6 Fh A A XA 58 3 AT ANER 4 47 v a] AL
B I 2 R DR IR 5% N A 0 R R BE 52 B BRI 6 1T
Rk, R 2 A5 28 5 A A1 J2 R

P 5 3 Aok i M i 2% 52 3] 22 o B 55 TR £
Wl , 40 KA A O B B A o Ay Al DR R IBCTR  T
F18) o Vi R TR AR A0 T 6 2 e P[] 0 5 o [ BB
Fp AL ] 12:00—14:00, KRG R 4, TSR,
TC =BG BN B K, R 2 B A4 21248 R x
2 848 MG, I G AF itk 5N JPEG #%5X.
1.2 BEEGSHIEN

B 11 AR IR A AE e 2 18R & ik BB,
FF Microsoft Visual Studio. NET # {4 &V & , iz
I Visual C + + F2 /7 i1 5 M Matlab 4 5 RS,
P AR B B — AR A & J2 UG R AT 0381, K dl b 2
R 2 R A B RGBT AR B RGBT
1 HIS RS 2 g €25 6] (9 AH HLOC R, e 4545 3 H
ST (E ),
1.3 BEBIZERN

i 476 JZ 1 1 & ( Canopy cover, CC) 2 45 i ££
BRI (45 25 0 37 VB VBCSE) TE A T AR A Y i

HERE BT G E . AT AE CC ok
WO kA 2 Fo

Dk 1S i AR Ay 4RI R .G B
S R M A R HERS (| 2) AR N
_(1+L)(G-R)

Co= " CiR+L (1)
P € R T 2
R—— &% b 20 4 e ff

C—RB a1l
L—— -S4 B 0. 5



K1 REAR A F B B )=

AFE VT 55

E % R.G.BfIH.I.S

Fig.1 R, G, B, H, I, S values of canopy image of cotton at different growth stages
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Fig.3  Four class values in canopy images of cotton
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else soil backgrounds
if R +G + B >250 then sunlit soil (SS) pixel
else shaded soil (ShS) pixel
end if
end if
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Fig.4 Remote video growth monitoring system of cotton
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Fig.5 Relationship between canopy cover and

aboveground total nitrogen content
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