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Object-oriented Classification of Coconut Palms Based on Gaofen-2
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Abstract: Coconut is an important economic crop in tropics. The area of coconut palm in Hainan Island accounts for
90% of the total production area in China. Up-to-date maps of coconut palm are essential for the industrial planning of
tropical agriculture. In this study, an object-oriented image analysis method was used for mapping coconut palms based
on high spatial resolution imagery of Gaofen-2. Dongjiao town in Wenchang was selected as the study area. An optimal
segmentation scale of Gaofen-2 imagery was obtained using the fractal evolution approach. Then, a combined layer of
four original bands, five vegetation indices and 32 gray-level co-occurrence (GLCM) texture indices were used as input
features. Four different sets of features (including only original bands, original bands and textures indices, original
bands and vegetation indices, and all features) were applied in object-based classification. The overall accuracy (OA)
and user’s accuracy (UA) of pixel-based method achieved 87.05% and 85.21%, respectively. Compared with the
pixel-based method, the object-based approaches significantly increased overall accuracy (OA) between 5.51%—8.72%.
The OA and user’s accuracy (UA) reached 95.77% and 97.15% respectively, which was the optimal classification result,
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when the combination of original bands and textural features were used in coconut palms classifying. In addition, the
combination of original bands and vegetation indexes achieved a satisfactory accuracy (OA=94.88% and UA=94.42%)).
While the combination of original bands, vegetation indexes and textural indexes performed a lower accuracy
(OA=94.67% and UA=94.17%) in comparison with that of above two combination. Generally, our researches indicate
that Gaofen-2 imagery has a good potential for coconut palms classification in complex tropical regions, and the textural
indexes are very useful for identifying coconut palms at object-based level. The results would provide a reference

framework for tropical agriculture decision management.
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Fig. 1 Gaofen-2 imagery of study area (true color image composed by red, green and blue band) and sample points
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Tab. 1 Specifications of Gaofen-2 satellite
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Fig. 2 Boxplot of spectral reflectance of five
different land cover types
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Tab. 2 Features used in mapping coconut palms
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Fig. 3 Workflow of mapping coconut palms
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Fig. 5 Results of different segmentation scale
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Tab. 3  Classification accuracy of different feature combi-
nation features used in mapping coconut palms

KRV A
Accuracy PC1 OCl1 0ocC2 0C3 0C4
evaluation

OA/% 87.05 9256 9577 9488  94.67
Kappa %0 0.83 0.90 0.94 0.93 0.93
PA/% 8629 9238 9518 9441  94.41
UA/% 8521  89.88  97.15 9442  94.17
Fl-score 8575  91.11  96.15 9441 9429

A: BBFHR; B: ARBREA, RSN EIHFE
A: Coconut palms; B: Casuarina equisetifolia forests. The left table is original image

Bl 6 MWMFikSARmRENIIEFFEIL

Fig. 6 Texture of coconut palms and Casuarina equisetifolia forests
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Tab. 4 Classification confusion matrix of OC2
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VSN 0 0 0 0 116 116 100
B4t 283 394 88 207 117 1089
T E NG % 98.59 95.18 85.23 95.65 99.1
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Fig. 7 Classification maps of OC2 (object-oriented
classification with spectral and textural characteristics)
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