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ABSTRACT

Data extraction of geo-spatial objects from satellite images is an important processing step in enabling data analysis on
geo-spatial or spatio-temporal data, which commonly composes of line (road) and polygon (area) layers. In this paper, we
present a technique for converting satellite data (raster images), that contains roads, in the form of pixels into the form of spatial
objects that contain lines and polygons. There are three main steps in our algorithm. First, roads are extracted from other objects
by employing k-means clustering. Second, the line extraction is applied only to the road areas by using morphological operation
to skeletonize the image, and then, enhancing the result by using Ramer-Douglas-Peucker algorithms. Finally, polygons can be
extracted by applying land-cover classification only to non-road objects. The experiments showed that lines (road networks)
and polygons (areas) can be accurately extracted out of satellite imagery, simultaneously.

KEYWORDS: k-means clustering, Ramer-Douglas-Peucker, land cover classification
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NANITA N RN NATINURY Recall(%) Error
118 Au DU HANNg (%)
AU
Yy 125 30 0 155 125/155=80.64 | 19.36
A 39 577 10 626 577/626=92.17 7.83
nUL 2 20 373 395 373/395=94.43 5.57
NATINFIDEN 166 627 383 1176
Precision(%) 125/166 577/627 273/383 qunﬁﬂxﬁmmw =
=75.30 =92.02 =71.27 (125+577+373)/1176 = 91.41%
Kappa Index = 0.85
Error of 24.7 7.98 28.73
commission(%)
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NANITA N RN NATINURY Recall(%) Error
118 Au DU HANNg (%)
AU
Yy 504 61 0 565 504/565=89.20 10.80
A 44 242 17 303 242/303=79.86 20.14
23 1 0 111 112 111/112=99.10 0.90
NATINFIDEN 549 303 128 980
Precision(%) 504/549 242/303 111128 ﬂQ’]NQﬂﬁ‘NIﬁm‘QN =
=91.80 =79.86 =86.71 (504+242+111)/980 = 87.44%
Kappa Index = 0.77
Error of 8.20 20.14 13.29
commission(%)
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NANITAN RN NATAINUDY Recall(%) Error
13 Au DU HANNg (%)
AUUN
111 193 6 22 221 193/22=87.33 12.67
A 2 173 13 188 173/188=92.02 7.98
nUL 13 9 380 402 380/402=94.52 5.48
NATINFRDEIN 208 188 415 811
Precision(%) 193/208 173/188 380/415 mmgnﬁm‘immqu =
=092.78 =92.02 =91.56 (193+173+380)/811 = 91.98%
Kappa Index = 0.87
Error of 7.22 7.98 8.44
commission(%)
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