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Research of Object Tracking Based on Soft Feature Theory
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Abstract A novel approach to object predictive tracking, which is based on the soft feature
(SF), is proposed in this paper to overcome the problems of occlusion, shape and scale changes,
which cause the situation to lose object. Firstly, the object region is selected as the tracking
region in the video to initialize the tracking process. Several image sampling segments are made
ready for counting the initial pixels with the gray of a continuous gradient features pixels in the
tracking region. Then the pixel groups are made up of initial pixels, which have the same gray-
scale changes in intensity, and the discrete pixel group centroid coordinate is fitting for a time-
domain trajectory curve. Edges of spectrum and track of spectrum are calculated by the time-domain
trajectory curve. The frequency variation, which has the same intensity of differentiable in
spectrum, is merged together, which is marked as soft feature and constructed as soft feature
constraint model. Finally, the object is tracked with soft feature and its constraint model, the

range of object detection is limited and tracked by the state of predictive motion and prediction
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soft feature, which is predicted by precursor shock strength. Above is the concrete step of the
implementation of soft feature theory, which is designed to achieve predictive tracking of moving
objects. This method captures the salient features of an object, which has the same frequency
variation and differentiable during its foreground gray features deformation. As an important
feature to distinguish a moving object from the complex background, a long-term object tracking
becomes achievable. It realizes an effective extraction of the soft feature by extracting the edges
of spectrum, track of spectrum and constructing soft feature constraint model, which has the
same {requency variation and differentiable in the object foreground region, it can highlight
the differences between the object and background, then the object area is quite obvious, the
interference region is inhibited. The effects of dense background information, object shape
change and scale expansion on object tracking are solved effectively. The prediction of the former
information of the moving object is carried out, which is done by extracting the precursor shock
strength of moving object. This method solves the problem caused by large range occlusion.
Experimental results show that the proposed approach has overcome the occlusion, shape and
scale changes, and has good adaptability to non-rigid object tracking with real-time, high accuracy
and robust tracking performance. Even compared with the state-of-the-art trackers, the advantages
of this method are as follows, this method use soft feature and constraint model to track the moving
object, it has better anti-jamming performance for the object shape variation and scale expansion,
which makes the method tracks object with high accuracy, better stability and robust performance; It
can solve the problem when the target is occluded by using the precursor shock strength to predict
the object location; Soft feature has a higher tracking speed due to the small target detection
range, low amount of data, and it does not need to store a variety of appearance model, the
computation complexity and the space complexity is lower.

Keywords  object tracking; soft feature; edges of spectrum; track of spectrum; precursor
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Due to its great value in theory and application. target
tracking has made great progress in recent years. The state-
of-the-art of the target tracking system achieves good results

under the well-controlled environments. However, if tested
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on the larger database, or the non-controlled environments,
the performances of the target tracking systems decrease
sharply. These projects try to provide the key technologies
for target tracking on large scale database, non-ideal imaging
environments ( three-dimensional parameters) and multi-
target occlusion. In the last few years, many works have been
made by the research groups. Part of their works has been
published by some important domestic and overseas publica-
tions or proceedings, such as Int. J. Pattem Recognition and
Artificial Intelligence, Int. Conference on Computer Vision,
Int. Conference on Computer Vision and Pattern Recognition.

This paper proposes a theory of soft feature and a method
of feature extraction for target tracking to overcome the
problems of occlusion, shape and scale changes, which cause
the situation to lose object. This method captures the salient

features of an object, which has the same frequency variation

and differentiable during its foreground gray features deforma-
tion. A long-term object tracking becomes achievable as an
important feature to distinguish a moving object from the
complex background. It realizes an effective extraction of the
soft feature by extracting the edges of spectrum, track of
spectrum and constructing soft feature constraint model. The
effects of dense background information, object shape change
and scale expansion on object tracking are solved effectively.
The prediction of the former information of the moving object
is carried out, which is done by extracting the precursor
shock strength of moving object. This method solves the
problem caused by large range occlusion. Compared with the
state-of-the-art trackers, the proposed approach has over-
come the occlusion, shape and scale changes, and has good
adaptability to non-rigid object tracking with real-time. high

accuracy and robust tracking performance.



