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Performance Improvement of Human Detection in Thermal Images
using Principal Component Analysis and Blob Clustering
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Abstract In this paper, we propose a human detection technique using thermal imaging camera. The proposed
method is useful at night or rainy weather where a visible light imaging cameras is not able to detect human
activities. Under the observation that a human is usually brighter than the background in the thermal images, we
estimate the preliminary human regions using the statistical confidence measures in the gray-level, brightness
histogram. Afterwards, we applied Gaussian filtering and blob labeling techniques to remove the unwanted noise,
and gather the scattered of the pixel distributions and the center of gravities of the blobs. In the final step, we
exploit the aspect ratio and the area on the unified object region as well as a number of the principal
components extracted from the object region images to determine if the detected object is a human. The
experimental results show that the proposed method is effective in environments where visible light cameras are
not applicable.
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Fig. 2. Thermal camera images at night and rain
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Fig. 3. Overall algorithm
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Fig. 1. Pixel value change in time domain
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Table 1. Confusion Matrix
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