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Template matching is a basic component in a variety of computer vision
systems. It could found in various applications such as image—based rending,
image compression, object detection, 1image matching, and action
recognition, etc. The mechanism is straightforward: a large number of
candidate windows are sampled in the target image, followed by a similarity
measure between each pair of candidate window and template. The similarity
score plays a core role in measuring the confidence of distinguishing the
real target region from the candidate regions. The design of a good
similarity measure is still difficult, because of the following cases. (1)
The size of the target object is different in the template and target image.
(2) The template includes some background regions, which differ from
occlusion, noise, and appearance change. (3) The target object has some
deformations in the target image (e.g., rotation, non-rigid deformation).
(4) The illumination conditions differ largely between the template and the
target image. (5) The target object has multiple types. In this thesis, the
feature extraction based similarity metric for object detection 1is
discussed.

Specifically, for a single object, a universal similarity measure method



is proposed that can be applied in unconstrained environments. Which is
referred to as the diversity similarity measure against scaling, rotation,
and illumination (DS-SRI). Specifically, DS-SRI exploits bidirectional
diversity calculated from the nearest neighbor (NN) matches between two sets
of points. Scaling and rotation changes are taken into consideration by
introducing a normalization term on the scale change, and geometric
consistency term with respect to the polar coordinate system. Moreover, to
deal with the illumination change and further deformation,
illumination—-corrected local appearance and rank information are jointly
exploited during the NN search. All the features of DS-SRI are statistically
assessed, and the extensive visual and quantitative results on both
synthetic and real-world data show that DS—SRI can significantly outperform
state—-of-the—art methods for the above problems (1), (2), (3), and (4).
However, DS—SRI cannot deal with the problem (5).

Furthermore, a novel rule-based similarity measure (RBSM) method is
proposed. This method can measure the similarity for multiple types of
objects in a complex environment, owing to that RBSM based on universal
features. Similar to the DS-SRI, the template can be treated as a dictionary
and utilized to check whether the candidate is the target or not according
to some rules. Unlike DS—SRI, which confirms all pixels, the RBSM verifies
some super pixels to calculate the similarity. Here, super pixels are some
subregions that are grouped by the common feature of all objects.

In this thesis, two practical problems are considered to evaluate the RBSM.
The first one is the vehicle inspection sticker detection (VIS).
Localization of VIS is difficult because the VIS is small and hard to be
recognized due to the projective transformation and various environmental
changes. Moreover, the type of VIS varies according to month. To solve this
problem, the RBSM method with adaptive background constraints is proposed
that can deal with the 1illumination change and the projective
transformation. Specifically, the matching problem is solved by treating
it as an optimization problem. The optimization problem is solved by the
genetic algorithm (GA). The experimental results show that the proposed
method can robustly localize various VIS under different environments.

The second practical problem, which is handled by RBSM, is the roast fish
part (RFP) detection. The various shape, sizes, and colors of the fish body
parts lead us to develop an algorithm to deal with the challenge of detecting
multiple RFP. To solve this problem, a rule-based multi-object matching

method is proposed. Similar to the VIS detection, the universal features



of RFP are utilized to design the RBSM function and a supporting template.
The RBSM function is utilized to measure the probability of the candidate
being RFP. Then, a mathematical model is used to obtain the candidate regions
via template mapping. Finally, GA is used to search for the local optimal
solution by introducing DCAPD for multi-object detection. Our method
achieves good performance with fast speed. The results of these practical
problems illustrate that RMBS can cover all the above difficulties with
suitable templates and rules. But this method still has some limitations.
For example, the template and rules are designed manually. That will be

solved in the future.
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