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Fig. 1  Flow chart of interactive geological disaster extraction
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Fig.2 Landslide image initial segmentation and marker
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Fig.3 Landslide and barrier lakes extraction
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Tab.1 Extraction accuracy of landslide and barrier lakes
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Fig.4  Rock collapse and damaged roads extraction
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Tab.2 Extraction accuracy of rock collapse and road
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Semi-automatic Object-oriented Geological Disaster Target

Extraction based on High-resolution Remote Sensing

WANG Peng', GE Jie', FANG Zheng', ZHAO Guobing', SUN Genyun®

(1. Sichuan Institute of Land Planning and Survey, Chengdu 610045, China;

2. School of Geosciences, China University of Petroleum, Qingdao 266580, Shandong, China)

Abstract; Geological disaster is usually extremely destructive, especially the landslip, landslide and mudslide.
When it occurred, rapid and accurate extraction of the geological disaster information is not only pivotal for effective
damage assessment but also critical for ensuring effective relief delivery. With the development of the aerospace

technology, high-resolution remote sensing image has been widely accepted as a valuable source for disaster

information extraction and damage assessment due to its merits of macro, quickness and high accuracy in disaster
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survey compared with traditional field survey. However, manual visual interpretation based on remote sensing
images is time and labor consuming, while automatic computer interpretation is far from satisfying because of low
precision. Concerning this issue, this paper proposed a semi-automatic geological disaster targets extraction
algorithm. First, the geological disaster targets and background was manually marked on the remote sensing images
with lines of different colors. Comparing with manual interpretation, manually marking is more labor-saving and
high effective. Then mean shift algorithm was further applied to the remote sensing image to partition the whole
image to multiple adjacent segments. Next, the similarity between the adjacent segments was measured with the
utilization of spectral histogram. With the prior knowledge of the manual markers and the similarity measurement,
the geological disaster targets were finally extracted by region merging procedure following the minimization criterion
of merging cost. The proposed method was tested on various kinds of disasters with comparison of automatic object-
oriented method and interactive grab cut method. The proposed semi-automatic approach not only took the
advantage of the manual markers, which were important prior knowledge for target identification, but also benefits
from the object-oriented image analysis paradigm. The experimental results showed that the proposed approach was
capable of extracting the geological disaster targets with superiority of accuracy over automatic approach and grab

cut algorithm. The overall accuracy was higher than 95% and Kappa coefficient is better than 0.9.

Key words: geological disasters; image segmentation; semi-automatic; high-resolution remote sensing



