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Shadow extraction and urban classification from

ASTER image using mixed pixel analysis
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ABSTRACT

Remote sensing has some advantages for land cover classification. An advantage is time-series
data can be made without field survey (observation). However, urban classification is difficult
because of mixed pixel. Mixed pixel means that a single pixel contains more than one land cover
item.

Nowadays, very high resolution satellite image (IKONOS, Quick Bird) and Digital Surface Model
(DSM) by air borne laser scanner can be used. The possibility of mixed pixel analysis of ASTER
image came out using IKONOS image and DSM.

In this study, mixed pixel analysis of ASTER image was carried out using IKONOS images and
DSM. Building density was classified by extracted shadow from mixed pixel analysis.

For mixed pixel analysis, high accurated geometric correction is required. Image matching method
was applied for generating GCP datasets. IKONOS image was rectified by Affine transform. After
transformation, one pixel in ASTER image was compared with the corresponding 15%15 pixel
IKONOS image. Then, training dataset were generated for mixed pixel analysis using visual
interpretation of the IKONOS image. Training data of shadow were generated by using shadow
simulated from DSM.

Classification was carried out based on Linear Mixture Model. Shadow extraction was tried by the
classification. The extracted shadow area was validated using shadow image which was generated
from DSM. The result showed 20.8% error. There are some miss-classification in water and shadow,
small rivers ware classified into shadow. Therefore, water area was separated from shadow by using
river data from GIS data. The result showed an improvement 17.8% error.

Urban area an classified by using extracted shadow data. This can be done because urban area has
big shadow by tall buildings.

Categories of urban area mean that there was tall building or not, the tall building had one group
or several groups. Urban classification was validated using IKONOS image and DSM. The result

showed 82.4% as the correct answer rates.



