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VE: 20 639.7 nm, %¢532.8nm, i 451.0 nm.

Note: Red 639.7 nm, Green 532.8 nm, Blue 451.0 nm.
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Fig.1 Imaging spectrometer data for experiment
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Fig.2 Spatial resolution simulation and vegetation pixels extraction
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Table 1 Crop and weeds identification accuracy by SAM
under different spatial resolutions

Sl BRI

Spatial Overall classification Kappa
resolution/cm accuracy/%

0.24 62.4968 0.4714
0.48 64.7900 0.5002
0.72 63.4168 0.4903
0.96 62.5910 0.4813
1.2 61.2884 0.4731
1.92 58.5892 0.4514
3.84 51.5115 0.3922
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Table 2 Crop and weeds identification accuracy by SVM

under different spatial resolutions

e TR TR

Spal elsionon OVl st Kappa
0.24 96.70 0.9429
0.48 97.70 0.96
0.72 94.94 0.9179
0.96 95.18 0.9219
1.2 95.71 0.9301
1.92 92.81 0.8835
3.84 88.44 0.8083
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Optimal spatial scale for crop-weed discrimination

Li Ying"?, Chen Huailiang***
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Abstract: In recent years, remote sensing images obtained by different types of optical sensors from a ground
platform are applied to crop-weed discrimination and serve variable-rate technology in precision agriculture.
Classification accuracy in remote sensing is influenced by spatial scale, so choosing the optimal spatial scale can
be helpful for field data acquisition. Influences of spatial scale on classification accuracy in remote sensing are
mainly originated from two factors: one factor is mixed-pixel and the other factor is spectral variability. Both
aggravated mixed pixel caused by a larger spatial scale and aggravated spectral variability caused by a smaller
spatial scale will result in classification accuracy reduction in remote sensing. For geographic entities in remote
sensing images have inherent spatial attribute and spectral attribute, a spatial scale exists which can minimize the
net effect of both mixed-pixel and spectral variability. Under this spatial scale, pixels can have optimal spectral
identifiability. An approach for the selection of optimal spatial scale using a spectral angle mapper to measure the
net effect of both mixed-pixel and spectral variability was proposed for crop-weed discrimination. The basic
thinking of optimal spatial scale selection based on spectral angle mapper is as follows: using the average spectra
calculated from a great amount of pure pixels belonging to one kind of ground object as the reference spectra for
this kind of ground object, the spectra of each pixel could be regarded as the sum of its reference spectra and the
net effect of mixed-pixel and spectral variability. Then, the spectral angle between the pixel spectra under different
spatial resolutions and its reference spectra might be calculated to measure the net effect of mixed-pixel and
spectral variability. The pixel will have optimal spectral identifiability when the net effect is least, and in this case,
the spatial scale is the optimal scale. The proposed approach was realized in one field image. The geographic
entities in the image were objectified. The optimal spatial scale was 0.48 cm by using the spatial scale selection
method based on a spectral angle mapper. The relationship between the area and shape indexes of the target object
and its optimal spatial scale was analyzed theoretically. For other field scenes, the finding can provide a reference
for optimal spatial scale selection by calculating the area and shape indexes of plant objects.

Key words: remote sensing, spectrum analysis, classification, spatial scale, mixed-pixel
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