KIPS Tr. Software and Data Eng.
Vol.6, No.1

=
T ==

EENI I 718

pp.23~28 pISSN: 2287-5905

A New Focus Measure Method Based on Mathematical Morphology
for 3D Shape Recovery

Muhammad Tarig Mahmood" - Young Kyu Choi"

ABSTRACT

Shape from focus (SFF) is a technique used to reconstruct 3D shape of objects from a sequence of images obtained at different focus
settings of the lens. In this paper, a new shape from focus method for 3D reconstruction of microscopic objects is described, which is
based on gradient operator in Mathematical Morphology. Conventionally, in SFF methods, a single focus measure is used for measuring
the focus quality. Due to the complex shape and texture of microscopic objects, single measure based operators are not sufficient, so we
propose morphological operators with multi-structuring elements for computing the focus values. Finally, an optimal focus measure is
obtained by combining the response of all focus measures. The experimental results showed that the proposed algorithm has provided
more accurate depth maps than the existing methods in terms of three-dimensional shape recovery.
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Fig. 4. Reconstructed Depth maps of simulated cone when
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Fig. 3. First Column: 3D Representation of Simulated Cone (Top
to Bottom) £, .. Fou. Frgy and £,,,. Second Column:

Planar Object. Third Column: LCD Color Filter
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Table 2. Performance Comparison of Different Focus Measures
for Simulated Cone with Varying Gaussian Noise Intensities in

Terms of RMSE

Bolu} 1%

2 v

2

=4, 2

3

HE vE A4S AR

o|J
i

N[ <t | —
S EEARIES
B leldle|d
o0 |00 | 0O | 00 |0
M%meZ
SIR|GE|2|8
R | 66| o0 |oc| oo |0
S 2G93
GBS s
Sy | 0O | 0O | 00 | QO
SIBIRIS|82
S R|BIZIEIY
SRR IS RN R
o0 | 0O | 0O | 00 |0
(]
S 0| we
§|2|8|€|8|g
SAEEIEIELE
= s
oo P E
__ op o -~ xm
ﬂﬂlﬂlu;o )
(R I R
T SR s
= 2o
uuadﬂ,m_.dﬂﬂwo
hal )
O_IoﬂOfOﬂ_olH
Wﬂ\aﬁﬂﬁE‘Dl.ﬂﬁw
o ;
T EF R b
ﬂoofuuﬂ]m_xdl
m A S
,mﬂowoo_lqaqq
o oo T
wﬁ ] = M ok B o
T o I~
b ﬂaa/éemﬂ:,_
— e 0 WS
O:AETu O‘_n_M;o
b W o &N R r
o)
wr,_.vmuuuu%ﬂozﬂ
o oﬂf BN oy
o5 o R ~o
M ima
N D T 0
_c%%%@;ﬁo
cﬂd‘ﬁoﬁo%wﬂm«
o e ST
=0 oo of X W o) o



28 FEMEISS=2Al/AZER0] H HOIH &% Men M1=(2017. 1)

Table 3. Performance Comparison of Different Focus Measures
for Simulated Cone with Varying Gaussian Noise Intensities in
Terms of Correlation

Variance Feory Four Frpy Fipr
0.5 0.8732 0.8756 0.9109 0.9432
0.05 0.9312 0.9308 0.9407 0.9431
0.005 0.9301 0.9321 0.9400 0.9431
0.0005 0.9334 0.9319 0.9410 0.9431
0.00005 0.9376 0.9380 0.9407 0.9431
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