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Abstract

Adaptive Visual Object Tracking
Han Zhen-jun (Computer Application)
Directed by:Jiao Jian-bin (Professor)

Moving objectstracking is one of the most important branches in the computer
vision, which combines advanced technologies @®arch achievements in image
processing, pattern recognitioartificial intelligence, automatic control and other
relative fields.It has widely applied in video surveillance, robot navigation, video
transmission, video retrieval, medical image analysistenrological analysis, and
other fields. Therefore, this subject has important theoretical significance and wide
practical value.

However, due to thebject appearance variation, object occlusion @ymamic
tracking background, tracking failuresften hgppens. Inthis paper, wepropose
adaptivevisual object tracking methaframeworkin order to solve these tracking
problemsThe contributions of this paper asemmarized afollows.

1) A combined feature set for adaptive object trackingrhe basic ideafaising
the combined feature set is that an object can often be well characterized by both the
color (HC) and the contour (HOG) representation or either of them. The combined
feature set is the evolvement of apledge orientation histogramasd Scale Inariant
Feature Transform (SIFT) descriptoré/e propose an approach to reduce the
orientation sensitivity of the HOG features by calculating the dominant orientation of
the object.

2) A novel feature evaluation approach of temporal consistendn each frane,
the proposed evaluation approach adjusts the confidence of each feature based on the
discriminative abilities of the feature bins in current video frame and the confidence
of each feature in the previous video frames. The evaluation is formulated in th
traditional filter frameworks so that the discriminative abilities of current frame and
the temporal consistency from previous video frames are well comprides.
proposed feature evaluation approach extends the function of traditional filter
frameworkfrom modeling motion states to modeling feature evaluation problem. To
our knowledge, this is the first research of such function extension.

3) A novel adaptive sparse feature selection approadBased on the firsm
tracking frameswe construct an onlinegaining sample set for sparse feature selactio

by calculating the Lihorm minimization. The selected sparse representation can

di stinguish the object antte proposed évauatiog r ound



approachn filter frame is used to evalteathe sparse representation

4) A new adaptive tracking framework based on hierarchical sparse
representation and sparse ReconstructionBased onthe predefined searching
window, we construct a reconstruction sample set. With the adaptive sparse
represerdtion of the tracked object, we calculaiss adaptvie intantaneous
reconstruction coefficient vectoFinally, we track the object based on the sparse

reconstructiorvector.

Key Words: Visual Object Tacking, Feature EvaluatignFeatureSelection Filter,

Sparse Representation, Sparse Reconstruction
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