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Review on Key Technologies of Computer Vision-Based Diagnosis of
Crop Nutrition Status

ZHENG Livying" >, ZHANG Jing tao’, WANG Qian- yu'
(1. Computer Science and Technology College of Harbin Engineering University, Harbin, Heilongjiang
150001;2. Jiamusi Sub-academy of Heilongjiang A cademy of Agricultural Sciences, Jiamusi, Heilongjiang
154007)

Abstract: With the development of hi- resolution digital technologys computer vision based method has become one of the crop
nutrition diagnoses. The key technologies were analyzed in detail in this paper such as crop canopy image segmentation fea-
ture extraction and analysis as well as modeling. M eanwhile the disadvantages existed in the technologies proposed by the
researchers were also pointed out as well as the future woik.

Key words: computer vision; crop nutrition diagnosis; image segmentation; feature extraction and analysis modeling

19 . 20 (Artifidal Neural Network, ANN)
50 . . Bo2004
, 2007
5

. 1996 ,Ahmad Reid
(RGB.rgb. ’
HSD \ 112002 .
, Scharf  Lory
Y003 .
Guatam  Panigrahi

2

:2008-07-21

[

(20070410924)

(1976, . B ’ ) N
. . E-mail; heuzhengliying @ &é] *)-/r
yahoo. cn,

2 xR A

byt 2 T B o B T

137



ZEHAK B £ oir R & A # 23
, R ExG. Perez. Kataok a.
( ) , Neto Bakker NDI.CIV E.ExG-ExR
ExG 2l
1.1
, . ExG
[22-27
, 1.2
. : R( )\ )
G( ).B( ) ,H( ). S( ). I( ’
) ( R/G). ’
1996 ., Ling  Ruzhitsky Otsu ’ ’
, Otsu ’ ’
. 199 . Lukina R.G.B 200, Perez ‘ ‘
81 2000 . 2001 , Hemming Rath
» A damsen R G H.S. ’ ’
8 . (28 .
’ 2002, Cho . 8
[9 . B ’
;{GZO(B s, Clement  Vigour ’ 3 BPNN
o (0] 1208, Aitkevhead
° 2004 , Shrestha
» Aitkenhead G/ (RtG+B)
(Back Propagation Neural Net-
work, BPNN ) , BPNN 0
" ) tsu
. 20046, Kavdir R.G.B 30 207 , Laliberte
BPNN ,
[12] [31
o . , Tallaeche
2000 R.G.B
aa . (212008 .Gee ’
2000 5 ’
, 1.3
[15
, o , Silsoe Onyango
s Marchant 2001
1 2004 B
, R.G RGB s
B HI , t . 2003 , Onyango
Marchant
[35 .

(Normalized Difference Index, NDI ),
(Excess Green Index, ExG),
red index, ExR),
of Vegetation Ex traction, CIVE ),

(Excess
(Color Index

138 . B #ix Rk A

b

2 5 I AR LS A A B
SIREA A



2 3 FOT B AT AL 601 M8 ATSBER LAY % HEH RFF ALK ZEHAK
1996 , Casady
. R 1999 , Lukina NDVI
4, sAhmad  Reid . .
. . =>0.8, r=0.35
~0.8, r’=0.42~0.829%. 202 , Scharf
s Lory
. 2002 ,Scharf Lory .
0.7 0.797. 2003 , Kataoka
3 2003 , Kataoka
R » Gautam ) Gompertz
, %, 2004 , Moges
B GNDVI RNDVI
2000 s >0.7"", 2005 ,Cartelat
. SPAD-502
T 2004 =091,
s B/ (R+G) 2006 , Babar
", . (Prin- “ 2007, Wu
cipal Components Anaiysis, PCA) 30
9 . RMSE 0.
. 3 BT 63 0.9,
007 R+B. (R- 2004
G)/ (R+G+B) B/ (R+G) r=0064",
o , 2007
R (R+G+B) B/ (R+G+B) o 0.827,
. R.G.B.G/ (R+G+B)
A, . R/R+G+B
.B/R+G+B ,G/R
’ 14 °
ey (Normal- ANN .
ized Difference Vegetation Index, NDVI) ) ANN . 196,
(Green Vegetation Index, GVI). 1999 , Lukina BPNN
NDVI .
. . . (9. 2003
0.8.0.7,0.8%. 2004 . Moges Gautam BPNN (Radial
NDVI NDVI Basis Function, RBF) ,
. 0.7, 3
’ ( 4 ik
) ’ ’
3 UWTAER T gk AT R HR B AT D
, ( ,
) ) )
B A R A 139



EN P Z £ iz R b A #F 24
. Scharf , , 1. , 2000, 18(2): 2-4.
[3 . @ [ 15] s , NN
. ,2001, 17(2): 157-1€0.
. [ 16] , . .o
° [J. » 2001 17(2): 154-136.
: s s [17] , , ,
. @ . , [J. ( ), 2004, 30(6):
650- 656.
’ [ 18]  Perez A J, Lopez F, Benlloch J V, et al. Colour and shape analysis
’ techniques for w eed detection in cereal fieldy J] . Computers and E-
. @ lectorics in Agriailturs 2000 25, 197-212.
R [ 19 Kataoka T, Kaneko T, Okamoto H. Crop grow th estimation system
using machine vision[ C] //Pmceedings of the 2003 Intermational
Conference on Advanced Intelligent Medatronics, 2003: 1079-1083.
‘ ' [20] NetoJC,M GE b, Jones D D.Individual leaf extractions from young
° canopy images using Gustafson Kessel dustering and a genetic algo-
rithm[ ] . Computers and Electronics in Agriculturs 2006 51 66-85.

[1]  Ahmad S, Reid J F. Evaluation of colour representations for maize [21] Bakkera T, Woutersa H, van AsseltaK, et al. A vision based row de-
images J| . Journal of Agrialtural Engineering Research 1996, 63 tection system for sugar beet [ J] . Computers and Ekctronics in Ag-
185-1%. ralture 2008 60: 87-95.

[2]  ScharfP C, Lory J A. Calibrating com wlor from aeral photographs [ 2 s R R
to predict sidedress nitrogen need[ J| . Agronomy Journal, 2002 94; - [J. , 2004, 30(12):
39740, 1281-1283.

[3] Gautam R, Panigrahi S. Image processing techniques and neural net- [ 3 s R R
work models for predicting plant nitrate using aerial imageq C] / (7. , 2004 24(4). 108 112
Proceedings of the 2003 International Joint Conference on Neural [24] B N . .
Networks 2003 2: 1031-1036. , 2005 10(3):69-72.

4 C 25 . .

[J. ( ) 2004, 2 ,2007(1): 167-180.
@113 116 [ 26] s . .
[3] , (). , 2007C1); 18- 20.
[J. ,» 2007C12): 30-34. [27] s . ,
[6] s s y . [J. s 2007 33(3): 419-424.
L. » 2007 19(2):106- 113, [ 28] Hemming J, Rath T. PA-precision agriculture computer-vision-based

[7] Ling P P, Rwhitsky V N.Machine Vision Techniques for M easuring weed identification under field conditions using controlled lighting
the Canopy of Tomato Seedling[ J|. Journal of Agricultural Engi- []]. Joumal of Agricultural Engineering Research, 2001, 78 (3):
neering Research, 199, 65: 85-95. 233-243.

[8 Lukina E V, Stone M I, Raun W R. Estimating vegetation coverage [29] ChoSELeeDS Jeong J Y. Weed phnt discrimination by machine
in wheat usng digital images| J . Journal of Plant Nutrition, 1999 vison and artificial neural network[ J] . Biosystems Engineering,
2. 341-350. 2002, 83(3): 275-280.

[9 FJAdamsen, T A Coffel, ] M Nelson, et al Method for using ima- [ 30] Shrestha DS, Steward B L, Bimell S J. Video Processing for Early
ges from a olor digital camera to estimate flow er number J]. Crop Stage Maize Plant Detection[ J]. Biosystems Engineering, 2004, 89
Sdence 2000 40: 704-709. (2 119-129.

[10  Clement A, Vigouroux B. Unsupervised segmentation of scenes con- [31] Laliberte A S, Rango A, Herrick J E, et al. An object-based image a-
taining vegetation( Forsythia) and soil by hierarchical analysis of bi- nalysis approach for determining fractional cover of senescent and
dimensional histogramg J|. Pattern Recognition Letters, 2003, 24: green vegetation with digital pbt photography[ J]. Joumal of Ard
1951-1957. Environments, 2007, 26 1- 14.

[1]  Aitkenhead M J, Dalgetty I A, Mullins C E et al. Weed and crop dis- [ 32]  Tellaeche A, Burgos Artizzu X P, Pajares G, et al. Avision-based
crimination using image analysis and artificial intelligence methods method for weeds identification through the Bayesian decision theory
[ ] .Computers and Electronics in Agriculture 2003, 39: 157 171. [ J]. Pattern Recognition, 2008, 41:521-530.

[12]  Kavdir I. Discrimination of sunflowes weedand soil by artificial neu- [33] Gee G Bossu J, Jones G, et al. Crop/ weed discrimination in perspec-
ral netw orks [ J] . Computers and Electronics in A griculture 2004 tive agronomic images| J| . Computers and Electronicsin A griculture
4. 153-160. 2008, 60 49-59.

[13 s , s . [ 34 Onyango C M, Marchant J A.Physics-based colour image segmenta-

[y ,2000, 16(3): 115-117. tion for scenes containing vegetation and soil [ J] .Image and Vison

[14 , , Computing 2001, 19:523-538.

140, B fiz R 445



2 i Rl AHS 2009(2). 141~ 143
Heilo ngjiang Agricultural Sciences

%2

(2 Az R AF [2EPs, B RIS RIE 150086)

s VA ZITR RAR Ay B AP, KR AT R R A E RMRA T £ R RS K PO KR AR SRR £
AR LT R A S T L ARIE 2P IR IAAR, 2008 4 Kk & AP & AR 3G A0, AKAG Fo B ARAPH & ARG AR,
: Rk ik B 3@ AT =ITFR; sk AL
: 5127 A : 1002-2767(2009 02-0141-03

Investigation on the ground of Sanjiang Plain in Heilongjiang Province

XIE Wen-huan
(The Remote Sensing Center of Heilongjiang Academy of A gricultural Sdences, Harbin, Heilongjiang
150086)

Abstract: Taking Sanjiang Plain as the subject the study was conducted by remote sensing method. Based on the ground sur-
vey, it described the characterization of the main crop growing conditions the collection and accumulation of the area of land
uses agricultural resources ecological environment and so on. According to the actual field suwvey, soybean acreage increased
rice and corn cultivation acreage slight decreased in 2008.

Key words; agricultural remote sensing; ground sample Sanjiang Plain; ground survey
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