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Development of an Automatic Satellite Data Interpretation System

using Knowledge Information Processing’

Shutaro Hashimoto

Abstract

Satellite remote sensing has been used in various applications because of its advantages
in large area coverage, periodic and repetitive observation with multispectral bands. In
recent years, there are three major trends of the remote sensing field: increase of the
amount of available information, the growth of the number of the proposed methods and
applications, and improvement of computing and networking environments. However,
current practice analysis requires manual intervention by remote sensing experts. For
example, technical knowledge and experiences are required in the selection of data and
processes, parameter tuning, and acquisition of training data. Such manual intervention
limits the use of satellite data and the scale of satellite data analysis. From the trends
and the limitations mentioned above, there is a great demand for an automatic satellite
data interpretation system.

The objective of this paper is to develop a framework of automatic satellite data
interpretation system that can implement query-driven interpretation of optical satellite
data using various data and processes. The proposed framework aims to implement the
series of analysis workflow from the selection of data and processes to the execution of
higher-order analysis. This leads to the expansion of the use of satellite data by users
who do not have a technical knowledge and experience in remote sensing, and contributes

to the rapid provision of the results of urgent analysis, such as disaster damage detection.

Keywords: remote sensing, optical sensor, ALOS, AVNIR-2, change detection, mud-

slide, flood, LULC classification, knowledge information processing, ontology, semantics

tDoctoral Thesis, Division of Systems Science and Informatics, Graduate School of Informa-
tion Science and Technology, Hokkaido University, SSI-DT79115041, February 19, 2014.
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function ConstructWorkflow(query_for_output_data)
found_data_list = SearchData(query_for_output_data)
if found_data_list.length > @ then
return SelectOneOf(found_data_list), Workflow()
else
found_process_list = SearchProcess(query_for_output_data)
if found_process_list.length > @ then
available_output_data_list = List()
available_workflow_list = List()
for each process in found_process_list do
query_list_for_input_data = process.CreateInputQuery(query_for_output_data)
input_data_list = List()
workflow_for_all_input_data = Workflow()
for each query in query_list_for_input_data do
input_data, workflow_for_input_data = ConstructWorkflow(query)
if input_data is not None then
input_data_list.Add(input_data)
workflow_for_all_input_data.AddNextProcess(workflow_for_input_data)
else
continue to next process
end if
end for
output_data = process.Execute(query_for_output_data, input_data_list)
available_output_data_list.Add(output_data)
available_workflow_list.Add(workflow_for_all_input_data.AddNextProcess(process))
end for
return SelectOneOf(available_output_data_list, available_workflow_list)
else
return None, None
end if
end if
end function
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Table 6.1: OO0 O0O0O0OOOO0OOOO0ODOOOOOOODOO

Water Urban Paddy Cropland ~ Grassland D?;l:;us E\;egrg;se:m Bare Land Total
Num. of validation points 394 367 385 306 163 164 282 444 2,505
Num. of samples 4,273 4,066 4,439 3,462 1,901 1,758 3,350 5,003 28,252
Band 1 0.052 0.095 0.065 0.066 0.068 0.052 0.044 0.109
Mean Band 2 0.059 0.109 0.089 0.091 0.097 0.066 0.055 0.160
Band 3 0.047 0.112 0.092 0.095 0.100 0.060 0.045 0.189
Band 4 0.057 0.150 0.225 0.257 0.304 0.261 0.251 0.250
Band 1 0.026 0.029 0.036 0.034 0.058 0.027 0.021 0.044
Standard Band 2 0.030 0.033 0.039 0.038 0.062 0.029 0.022 0.063
Deviation Band 3 0.028 0.036 0.045 0.044 0.071 0.032 0.021 0.082
Band 4 0.050 0.044 0.099 0.093 0.114 0.105 0.086 0.092
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