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Fig.1 Parcels with spectral heterogeneity
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Table 1 Demonstration of typical parcel clustering results
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Fig.2 Spectral clustering based feature extraction process
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Fig.3 Geographical location of the study area, remote sensing image and distribution of fields truth map
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Table 2 Description of parcel classification system
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Table 3 Description of features in the experiments
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Table 4 Experiment design for parcel classification
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Table 5 Overall accuracy of experiments
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1 71.62 76.08 0.563 4 0.628 5
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Table 6 User’s accuracy and producer’s accuracy in the No. 1 experiment(Unit: % )
R A T 1 S 2 S 3 F 4 I 5
RSy
o S HE1 MNE2 HE1 MAE2 HE1 ME2 HAE1 HE2 HA1 HE2
IK G 69.16 75.80 69.16 76.23 82.25 83.66 73.16 75.80 83.11 83.78
M 71.79 73.59 71.79 75.39 79.23 80.21 70.32 75.14 79.89 82.01
il PR B2 ;.
S 53.74 59.86 53.74 56.46 56.46 57.14 51.70 59.86 55.78 56.46
IK 7= b 89.10 92.10 89.10 91.55 92.37 92.92 90.19 92.10 92.92 93.73
IKFE 83.04 85.16 83.04 85.76 88.50 89.08 83.29 85.40 88.32 88.57
M 68.97 74.26 68.97 73.76 81.09 82.02 69.75 73.93 81.83 82.05
JH PR B -
Sl 24.09 28.57 24.09 29.75 29.75 31.70 23.38 30.45 31.66 34.02
K7 80.15 85.35 80.15 86.38 89.68 90.93 87.80 87.11 89.74 89.82
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Table 7 User’s accuracy and producer’s accuracy in the No. 2 experiment( Unit: % )

gy Y 1 S 2 o 3 S 4 S% 5
H [
o %5 aa1 dbz dal da2 dal dh2 dlel dh2 dAe1 442
TK Fe 82.81 86.72 82.81 85.94 79.69 84.38 80.47 83.59 82.03 82.03
R b 77.06 85.32 77.06 83.26 81.65 86.24 79.36 86.01 86.24 88.99
JA A 75.00 71.67 75.00 78.33 61.67 76.67 71.67 76.67 66.67 76.67
WERE
S Hh 42.65 44.12 42.65 42.65 50.00 51.47 38.24 39.71 4412 47.06
TK A 93.75 91.15 93.75 95.83 94.27 94.79 96.35 94.27 95.83 95.83
KA 57.14 50.00 57.14 57.14 71.43 57.14 50.00 64.29 57.14 57.14
IK FE 74.13 80.43 74.13 80.29 77.27 82.44 78.03 82.31 83.33 85.37
Rt 92.56 91.18 92.56 91.90 90.82 91.71 90.34 88.86 89.95 90.87
JHR 18 46.39 53.09 46.39 52.81 46.84 57.50 48.86 53.49 50.00 54.12
FPREE
S H 34.94 48.39 34.94 43.94 44.16 54.69 36.11 48.21 53.57 64.00
7K 7= 91.37 88.38 91.37 93.40 90.05 91.46 88.52 94.76 90.20 92.00
KA 53.33 63.64 53.33 57.14 58.82 57.14 50.00 69.23 57.14 61.54
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Spectral Clustering based Feature Extraction for Parcel Classification
Using High Spatial Resolution Remote Sensing Images
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Abstract: High spatial resolution satellite remote sensing provides redundant data for large—scale agricultural
land management. Due to the variety and complexity of land parcels, it is still a great challenge to accurately and
timely map land use types. Introducing parcel boundary has proven an effective strategy to integrate spatial and
spectral features, to improve the classification accuracy. However, current feature extraction methods always
treat each parcel as a whole and use only mean feature values of all pixels inside each parcel. This approach can-
not well adapt to the scenarios that parcels include more than one types of spectral similar target. To this end,
this paper proposes a spectral clustering based feature extraction method to better model the complexity of par-
cels. BJ-2 images and ground surveying data from 2 typical areas in the Chongming County in Shanghai were se-
lected to experimentally evaluate the proposed method. The results show that: (1) Compared with the direct
spectral averaging method, the proposed method can effectively improve the accuracy of land parcel classifica-
tion; (2) Introducing the clustering features into the typical feature combination can further improve the accura-
cy of land parcel classification. And the improvement mainly lies on categories with unstable mixing ratio of in-
ternal pixel spectrum, such as vegetable field and corridor. The proposed method provides an effective alterna-
tive to classify parcel types especially for parcels including more than one spectral similar target.
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