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Digital Image Analysis for Estimating Crop Canopy Parameters Based on
Object Features and on Farming Validation
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Abstract: This research is attempted to buildup an innovational method based on object features of cot
ton canopy digital images to identify plant and background pixels and hence to estimate percent ground
cover of vegetation (PGCV) and leaf area index (LAI). Cotton canopy was captured by using an O
lympus C740 Ultra Zoom digital camera. A protocol mixed hue of HLS color space with R G value
was setup and multiple judgment process was designed to extract cotton canopy pixels from back
ground noise. A computer program based on the protocol above was designed simultaneity. Relation
between PGCV that derived from the designed program and cotton canopy biomass or LAT with differ
ent N application and in different grow th stages suggested that PGCV could reliably evaluate both
PGCV and LAI, empirical statistical showed that a significantly high coefficient between PGCV and
cotton canopy biomass or LAI reached (= 0.97, respectively). The results indicated that image anat
ysis is a promising method for quick diagnosis of crop growth and development.
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Table 1 Characteristic spectral value as cotton leaf =120, G= 140, B=90 ,
and other background radiated directly
by sunlight ( n= 60) ) « ”
Object R © B H Table 2 Characteristic spectral value
Leaf 151£49 164+47 16048 77+4
of “ Hot dot” and flowers
Iesiduesorganic 175435 158438 148+42 3244 Object R G B H "
Ty rical“ Hot dot” 25441 25441 238+1 67+4 78
Surface of 14513 144£9 162+18 2943 ype « ”
plastic film “Hot dot’ alike 2287 229414 209+12 6544 92
. * g .
P Sk 60 900 Flower in white 2512 249+3 245+3 63+2 150
., RGB , SE

s G B>0

G B<0. 2 3
Note: * SE stands for the average value of 900 pixels from 60 im
ages. Due to azimuth angle difference, RGB value of different ob
jects were vared, but to a single pixel, cotton leaf perfectly fit G
R> 0 and background meet G R<Z 0 if directly radiated by sun

light. Valuesin table 2 and table 3 had the same case.
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Note: n stands for number of statistics samples.
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Table3  Characteristic spectral value of
shaded leaf and soil ( n= 60)
R G B H
Bud Leaf 10634 120425 92453 76+12
Soil 120413 105+12 108+15 68+7
Leaf 2949 3549 274+7 78+5
fFlf)“’;‘ffhmg Soil 3843 3943 3442 6747
Leaf 2146 2747 1945 82412
Flourishing Soil 2742 2943 2741 61+18
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Fig.1 The general protocol of cotton canopy identification
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Fig.3 Relation between PGCV and cotton biomass
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