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Human Detection in Nighttime

Near-InfraRed Video

Student : Pang-Chan Hung Advisor : Dr. Jen-Hui Chuang

Institute of Computer Science and Engineering

National Chiao Tung University

ABSTRACT

In this thesis, image processing. techniques: are applied to the analysis of
near-infrared videos. The goal is to detect” human activities in the videos. We
implement a method to enhance the video quality, a spatial-temporal bilateral filter
which filters out each pixel’s noise based on the spatial and temporal relationship,
including distance and similarity, with its neighbors. Subsequently, the Gaussian
mixture model (GMM) is used to construct background model and to perform
foreground detection. Additionally, we pay attention to sensing lighting equipments
used in nighttime environment because of its illumination and shadowing phenomena.
Accordingly, a two-mode GMM is proposed which separately constructs background
GMM for different lighting conditions and switches GMM modes by event detection.
In order to cope with excessive shadowing phenomenon, an efficient way of searching
footholds by using scan-lines is proposed to remove human shadows. The proposed
approach will provide bounding boxes information of human regions as detection
results which will be very helpful for a nighttime surveillance system based on

near-infrared videos.
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