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There is an increasing demand for pedestrian detection based on image
processing in various applications such as autonomous driving, driving
assistance, and surveillance, and both real-time and high accuracy are
indispensable for these applications. Recently, while pedestrian detection
accuracy has significantly improved by the advent of sophisticated feature
descriptors, computational cost, which is increased by it, has become a
critical issue. To solve this issue, two different algorithmic speed-up
approaches are proposed in this dissertation.

The first approach is an efficient sampling method extracting samples
based on the existence probability distribution of pedestrians. To detect
pedestrians with various sizes and locations, given an input image
conventional methods generate densely scaled multiple images and extract a
large amount of samples from all scaled images by using sliding-window
that mechanically samples sub-images in raster scan order. In contrast
the proposed sampling method performs sliding-window sampling on sparsely
scaled images, called reference images, estimates the existence
probability distribution of pedestrians in interscale images between
reference images by using a simple linear interpolation, and confines the
sampling locations of interscale images to regions with high existence
probability by using a stochastic mean. Experimental results show that the
proposed sampling method can process pedestrian detection about 2.5 times
as fast as sliding-window sampling without any accuracy degradation

The second approach is a novel speed-up scheme building a soft cascade
for a CoHOG-based pedestrian classifier trained by a linear SVM, and the
proposed scheme is also applicable to general SVM classifiers. Given a
CoHOG-based classifier, the proposed soft cascade scheme divides it into
multiple parts and builds a soft cascade structure by using multiple-
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instance pruning. Although multiple-instance pruning was originally 0. BREENDHEIMARIETFEOERICHRKT 2 bOEMBETES, foT. L (HWRESE) O%MH
designed for boosting classifiers, by rearranging each part based on a XELTHHEDH S b D ERD S,

greedy feature selection process, the proposed scheme can maximize the

rejection efficiency of the soft cascade and speed-up the classification

process significantly. Experimental results show that the processing time

for classification of the proposed scheme is as low as one-hundredth of

the original classifier without sacrificing detection accuracy

The main contributions of the dissertation are that the proposed methods
can greatly reduce the computational cost of pedestrian detection process
without any noticeable accuracy degradation and can be combined with other
pedestrian detection methods and speed-up schemes. Especially, it is
noteworthy that the first stochastic sampling achieved 2.5 times
processing speed of a CoHOG-based pedestrian detection, and the second
soft cascade approach achieved 100 times processing speed of a CoHOG-based
pedestrian classifier.
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