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On-Orbit thermal anomaly detection and extraction of urban buildings
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Abstract: Urban area is a very typical non-uniform area with complex surface type and fast
temperature change. It is a very challenging task to study the thermal anomaly detection and extraction of
urban buildings on-orbit. A thermal anomaly detection and extraction method of urban buildings on-orbit
using LANDSAT images is presented. Firstly, urban buildings are automatically extracted based on the
multi-exponential feature and geometric feature, then the single-channel algorithm is utilized to retrieve
the temperature of the buildings, and finally the on-orbit thermal anomaly detection and extraction of
urban buildings is completed according to the temperature inversion results. The feasibility and
effectiveness of the method are verified in Wuhan city referenced to ASTER officially surface
temperature products. Experiment results show that the proposed method can accurately extract the
urban buildings, and the root-mean-square error of target temperature inversion is less than 3 K,
indicating that this method is an effective method for detecting and extracting thermal anomalies of urban
buildings on-orbit.
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band number band name bandwidth/pum spatial resolution/m scene length/km repeat coverage/day
1 blue 0.450~0.515 30
2 green 0.525~0.605 30
3 red 0.63~0.69 30
4 near-infrared(IR) 0.75~0.90 30
180 16
5 short-wave IR 1.55~1.75 30
6 thermal IR 10.4~12.5 60
7 short-wave IR 2.09~2.35 30
8 pan 0.52~0.90 15
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Fig.5 Detection results of thermal anomalies of urban buildings
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Fig.6 Extraction results of thermal anomalies of urban buildings
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(a) thermal anomaly detection result (b) temperature inversion result (c) Landsat image (d) Google image

Fig.7 Local extraction results of thermal anomalies of urban buildings
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Table2 Comparison results of test point temperature of buildings(unit:K)

test point #1 #2 #3 #4 #5 #6 #7 #8 #9 #10
result of Aster product 302.6 301.1 303.8 298.3 301.6 302.2 301.2 297.6 298.8 300.4
result of proposed 305.9 302.0 302.5 299.5 301.5 303.5 301.0 304.0 304.4 301.5
absolute error 33 0.9 1.3 1.2 0.1 1.3 0.2 6.4 5.6 1.1
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