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Blur Detection in Defocused Images using
Teacher-Learner based Optimization

Muhammad Tariq Mahmood™ and Young Kyu Choi'’

**Korea University of Technology and Education, School of Computer Science and Engineering

ABSTRACT

Defocus blur frequently appears in images from optical devices. In applications like image restoration or object
detection, distinguishing between blurred and sharp regions in partially blurred images is often very important. In
general, blur detection performance is greatly affected by how features are combined. In this paper, we propose a
parameter-free metaheuristic optimization strategy known as teacher-learner based optimization to find an optimal
weight vector for combination of blur maps. After generating multi-scale blur maps using a local binary pattern based
blur metric, we apply a regularization scheme to refine them. Finally, our parameter-free metaheuristic optimization is
employed to find the optimal weight vectors of each refined blur map for the linear feature combination. The
comparative analysis reveals that our method performs significantly better qualitatively and quantitatively against
five state-of-the-art methods.

Key Words : defocus blur, multi-scale, metaheuristic optimization
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Algorithm 1 Modified Pseudocode of TLBO
1: Initialize the population size: p, Iteration: itr, variable size: n, bounds of
variables: Up, Lp
2: Y < configure(p, n)
3: Compute (Y) based on F(ym) = f(ym) +p(ym)
1: while iter =1 :itr do
5

Teacher Phase
6: form=1:pdo
7 t; = round[1 4 rand(0,1){2 — 1}]
8: Yuw =Ym+7-(yi—

(tr-¥))
9: Compute (yy) based on F(yn) = f(ym) + p(Ym)
10: if F(yw) < F(ym) then
1: Ym = Yu
12: end if
13: Learner Phase
14: j « random(p){m # j}
15: if F(ym) < F(y;) then
16: Y =Ym+ 7 (ym —¥i)
17: else
18: YE=Ym+7 (Y = Ym)
19: end if
20: Compute(yy) based on F(ym) = f(ym) + 2(ym)
21: if F(yr) < F(ym) then
22 Ym =Yk
23: end if
24: end for
25: end while
26: return best individual(y™): so far

Fig. 2. Modified Pseudocode of TLBO Algorithm.
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