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| Abstract |

Many intelligent video systems take pedestrian as primary target for
analyzing. Subject to pose, scale and perspective changes, the appear-
ance of pedestrian changes gradually. Thus, the detection and tracking
algorithms expose to many difficulties. As a major element in pedestrian
detection and tracking algorithms, pedestrian modeling contains features
description, appearance modeling, appearance changing handling, etc.
This thesis takes sparsity of the pedestrian object in video sequence in to
consideration, finds the feature set which represents the appearance of the
pedestrian well, increases the discriminability of the appearance model,
and models the deformity of the pedestrian appearance. The main contrib-
utes of this thesis include :

We present a novel deep channel feature for pedestrian detection.
Channel features have been approved effect in pedestrian description.

Lacking the mid-level or high-level information, channel features don’t
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provide meaningful semantic information. Instead of using hand-crafted
features, our method automatically learns deep features by introducing a
convolutional neural network. The network is pre-trained by the unsuper-
vised sparse filtering and learns a group of filters for each channel. We
developed appearance-based pedestrian detection model using a mixture of
the deep channel features with other low level channel features. Test re-
sults shows that our detectors also outperform many current state-of-the-art
algorithms in both effectiveness and efficiency on public datasets.

We present a jointly learning multi-class discriminative dictionary for
pedestrian tracking. Our method exploits concurrently the intra-class visu-
al information and inter-class visual correlations to learn the shared dic-
tionary and the class-specific dictionaries. By imposing several discrimina-
tion constraints into the objective function, the learnt dictionary is recon-
structive, compressive and discriminative, thus can achieve better dis-
criminate the ohj(;cl from the background. Tracking is carried out within a
Bayesian inference framework where the joint decision measure is used to
construct the observation model. Test results on public datasets have dem-
onstrated that our tracker resists distracters excellently and generally out-
performs existing methods.

We propose a novel online deformable part-based model ( OLDPM)
for pedestrian modeling and tracking. Motivated by the observation that
the appearance of a pedestrian varies a lot in different perspectives or po-
ses, we propose a multiple components model to represent distinet groups

of the pedestrian appearances. Each component uses with one root and



Abstract

several shared parts to represent the flexible structure and salient local pat-
terns of one particular appearance. The top-down model extends the hot-
tom-up model by introducing newly created OLDPMs for uncovered new
appearances. The quantitative and qualitative experiments on challenge

visual sequences validate our algorithm.
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