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Detection of Cropland in Reservoir Area by Using Supervised
Classification of UAV Imagery Based on GLCM
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Abstract

The reservoir area is defined as the area surrounded by the planned flood level of the dam or the land under
the planned flood level of the dam. In this study, supervised classification based on RF (Random Forest), which
is a representative machine learning technique, was performed to detect cropland in the reservoir area. In order
to classify the cropland in the reservoir area efficiently, the GLCM (Gray Level Co-occurrence Matrix), which
is a representative technique to quantify texture information, NDWI (Normalized Difference Water Index)
and NDVI (Normalized Difference Vegetation Index) were utilized as additional features during classification
process. In particular, we analyzed the effect of texture information according to window size for generating
GLCM, and suggested a methodology for detecting croplands in the reservoir area. In the experimental result,
the classification result showed that cropland in the reservoir area could be detected by the multispectral,
NDVI, NDWI and GLCM images of UAV, efficiently. Especially, the window size of GLCM was an important
parameter to increase the classification accuracy.
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(a) eBee UAV

(b) multiSPEC 4C camera

Fig. 1. Description of UAV and camera used for
experiment

Table 1. Specification of eBee and multiSPEC 4C

eBee multiSPEC 4C
960 mm
size x800 mm | resolution 1.2 megapixel
X140 mm
weight <0.69 kg weight ~160 g
maximum green :
flight 50 min 530 ~ 570 mm
time red :
640 ~ 680 nm
wavelength —————
mountin GNSS, red-edge :
& IMU, 730 ~ 740 nm
sensor S
camera NIR :
770 ~ 810 nm
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Fig. 2. Experimental area
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Fig. 3. Workflow of RF algorithm
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(a) cropland (b) grass

Fig. 5. Example of cropland and grass area
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Table 2. Confusion matrix of classification results
using multispectral image

reference
— cropland non-cropland
cropland 123,162 16,889
non-cropland 451,665 559,585

Table 3. Confusion matrix of classification results
using multispectral, NDVI and NDWI images

result sz cropland non-cropland
cropland 135,845 17,307
non-cropland 438,982 559,167

438

Table 4. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 3)

result B ERI cropland non-cropland
cropland 271,974 25,737
non-cropland 302,853 550,737

Table 5. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 5)

reference

result cropland non-cropland
cropland 313,521 27,538
non-cropland 261,306 548,936

Table 6. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 7)

result 8 AL cropland non-cropland
cropland 549,803 28,673
non-cropland 25,024 547,801

Table 7. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 15)

result it cropland non-cropland
cropland 559,447 29,430
non-cropland 15,380 547,044

Table 8. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 31)

reference

it cropland non-cropland
cropland 568,949 25,185
non-cropland 5,878 551,289
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Table 9. Confusion matrix of classification results
using multispectral, NDVI, NDWI and GLCM images
(window size of GLCM : 63)

reference
result cropland non-cropland
cropland 568,695 69,085
non-cropland 6,132 507,359

Fig. 8. Classification results according to window size of
GLCM image
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" .. 2EHEY) 2 i 3
(b) classification result using multispectral, I, NDWI
(e) classification result (f) classification result and GLCM images (window size : 3)

using multispectral, NDVI, using multispectral, NDVI,
NDWI amd GLCM images NDWIamd GLCM images
(window size : 3) (window size : 5) y

(c) classification result using multispectral, NDVI, NDWI
and GLCM images (window size : 31)

K/ /8

(d) classification result using multispectral, NDVI, NDWI
and GLCM images (window size : 63)

(g) classification result (h) classification result

using multispectral, NDVI, using multispectral, NDVI,

NDWI amd GLCM images NDWI amd GLCM images
(window size : 7) (window size : 15)

Fig. 10. 1** Detailed images of detection results by
classification according to window size of GLCM
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(a) detailed false color composite by UAV imagery

LN

(b) classification result using multispectral, NDVI, NDWI
and GLCM images (window size : 3)

(i) classification result (j) classification result
using multispectral, NDVI, using multispectral, NDVI,
NDWI amd GLCM images NDWIamd GLCM images

(window size : 31) (window size : 63)

Fig. 9. Detection results of cropland by classification
according to window size of GLCM
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(c) classification result using multispectral, NDVI, NDWI
and GLCM images (window size : 31)

(d) classification result using multlspectral NDVI, NDWI
and GLCM images (window size : 63)

Fig. 11. 2" Detailed images of detection results by
classification according to window size of GLCM
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