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Image processing and video processing technologies have been expected to substitute the
function of human vision, however there still remains a trade-off problem between image/video
processing quality and processing time when these technologies are implemented by several points of
view such as hardware and software/algorithm. Although conventional system focused on the
function or the result of image processing, and its processing time is not too much considered, recent
progress of IT requires a new paradigm based on the processing time and new software/algorithms
which work under variety of hardware environment.

In order to solve the time-quality trade-off problem in real-time image processing (RTIP), this
thesis described how to construct the adaptive scheduling mechanism for the maximization of overall
processing result under time constraint. Anytime algorithm is used as basic tool for the construction
of static scheduling method and imprecise computation tool is used for the optimization of overall
processing result by modifying the conventional method and using the concept of anytime algorithm.
The proposed method is applied to the digital image processing operations as an example in order to
solve the time-quality trade-off problem in RTIP. Thus, the objectives of this works are

+ Implementation of the adaptive scheduling mechanism,

+ Evaluation of the overall processing result for the optimal solution under time constraint,

« Modification of the conventional image processing (CIP) method to anytime algorithmic image
processing (AAIP) method.

At first, the problems encountered in real-time systems, related works and basic idea are
expressed in chapter 1. Then, about the basic tools ie., anytime algorithm and imprecise
computation used for the implementation of adaptive scheduling and the realization of the overall
processing result are briefly explained in chapter 2. The general explanation about scheduling with
resource constraint is described in chapter 3. After that, how to apply anytime algorithm to digital
image processing operations and the experimental results are explained in chapter 4. Image
processing methods are treated as the spatial filtering type, morphological type, and conditional type
and concrete methods to implement anytime algorithm to the conventional algorithms are described
with experimented results. How to perform the adaptive scheduling method is also explained ([2] W.
W. Kywe, D. Fujiwara and K. Murakami, “Scheduling of Image Processing using Anytime



Algorithm”, Proc. of ICPR 2006). The experimental results clarify that the possibility of the proposed
method for the scheduling of image processing tasks in RTIP. The detailed explanation of how to
apply anytime algorithm to the conventional image processing tasks such as noise reduction and
edge detection are explained ([4] W. W. Kywe and K. Murakami, “Anytime Noise Reduction and Edge
Detection Algorithms for Time-Restricted Image Processing System”, Proc. of FCV 2009). Then, the
new approach to image processing methods in order to maximize the overall processing result under
time restriction is expressed ([5] W. W. Kywe and K. Murakami, “New Approach to Image
Processing Methods by Anytime Algorithm for the Overall Result under Time Constraint”, Proc. of
IWAIT 2010). Presently, 3 types of conventional image processing (CIP) method such as filter type,
condition type and morphological type can be applied by anytime algorithm for the construction of
anytime algorithmic image processing (AAIP). Thus, the extension of how to apply anytime
algorithm to the linear spatial filtering method is described by noise reduction, edge detection, and
sharpening operations, and it can be found at the journal paper ([1] W. W. Kywe and K. Murakami,
“An Approach to Linear Spatial Filtering Method based on Anytime Algorithm for Real-time Image
Processing”, Journal of Computing).

The algorithm of task assignment and scheduling by modified imprecise computation method
and the concept of anytime algorithm and the experimental results by simulation are explained in
chapter 5. Then, how to evaluate the overall processing result and the quality of result are expressed
in chapter 6. For the evaluation of the optimal solution, it is evaluated by using the modified
imprecise computation method and conditions for the overall processing result. The experimental
results of scheduling clarify that the adaptive schedule can be obtained for the optimal solution
under time constraint. The possibility of the proposed method is confirmed by ORSJ paper ([6] W. W.
Kywe and K. Murakami, “Minimization of the Discarded Optional Sub-tasks and the Realization of
the Overall Processing Result for the Task Assignment and Scheduling by Imprecise Computation”,
Proc. of the central branch of Operations Research Society of Japan) .

In this research work, I also analyzed on the biometric theme, especially for the extraction of
contact lens by using thermo vision camera ([3] W.W.Kywe, M.Yoshida and K.Murakami, “Contact
Lens Extraction by using Thermo Vision”, Proc. of ICPR2006) in the pre-processing of biometrics for
the security purpose as an image processing application. The detailed explanation is described in
chapter 7. Finally, this thesis is concluded by its contribution, discussion and future works in chapter
8.

Therefore, this research work contributed to the model of the quality functions offers a
methodological contribution to the field of system planning and scheduling in operation research in
general. The modification of CIP to AAIP methods offers a methodological and practical contribution
to the construction of image processing library by the concept of anytime algorithm. The adaptive
scheduling method can schedule the combination of tasks of a system under time constraint by
distributing the time allocation for each task. It can reduce the idle/rest processing time and it can
optimize the overall performance under time restriction. The utilization of this method can apply to
solve the problem of optimal decision making by scheduling with limit resources (processing time) in

artificial intelligence, and in engineering.
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