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Microscopy Imaging Definition Criterion Using Visual Attention
Mechanism and Edge Spreading Evaluation
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Abstract: To achieve the consistency with subjective evaluation, the paper proposes a microscopy image
sharpness metric using visual attention mechanism and edge spreading measurement. According to the
gray difference of pixels at different spatial location, visual attention index map is calculated to simulate
the way of human vision system observing the features of scenery. By this way, weight is given for
different regions and pixels, and the potential focuing areas is extract by segmentation. Using edge
spreading evaluation in this areas, an average edge spreading of horizontal and vertical direction is
obtained, which is considered as the last sharpness metric. The authors design experiments for subjective
assessment and objective evaluation. The experiment and comparison demonstrate that, the proposed
method can effectively solve the key problems in the evaluation of microscopy image, and satisfy the
consistency of objective and subjective evaluation.
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4 Perceptible, not annoying Good
3 Slightly annoying Fair
2 Annoying Poor
1 Very annoying Bad
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Table 2 Evaluation results using different methods
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Fig. 6 Images under different blur radius and deviation,
the focus areas is set sharp while region
of out of focus is set blurring
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Table 3 Evaluation results., the images are under different
deviation é and blur radius r=3,

region of out of focus is blurring

Methods/ . Subjective
MSSIM PSNR GMG LS  Ours i
o) rating

6=1 0.96 43.33 2.51 10.56 5.90 )

0=2 0.95 42.29 2.46 10.44 5.90 5

0=3 0.95 42.08 2.46 10.51 5.90 4.9

0=4 0.95 42.01 2.46 10.53 5.90 4.9

0=5 0.95 42.00 2.46 10.53 5.90 4.8

F4r=9, 6N, AN ER BRI EGIENER
Table 4 Evaluation results, the images are under different
deviation é and blur radius r=9,
region of out of focus is blurring

Metzod‘“/ MSSIMPSNR GMG LS Ours Si?tei::e
5=1  0.95 42.39 2.32 9.65 5.89 5
5=2  0.92 39.68 1.95 8.45 5.89 4.9
5=3  0.91 38.91 1.88 8.24 5.8 4.9
5=4  0.91 38.63 1.87 8.22 5.89 4
5=5  0.91 38.50 1.86 8.23 5.89 4

>

S AR R 7 o () =3, 0=1, (b)
r=9. 6=5. AN I LS TS s ik 5 5
6 HE EWIT 215 & OULAT H 45 5L A i R &5 2R 0
B T PR I 32 22 R PR Sl AT UKk 35 B A 2%
MR LE JEUAS 35 M 04 AR BB R S BCE PR (E T
W LAY A LSS L mT LA B AR X £ DX A 9 A AR 4K
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(b) Our evaluation result is11.78,
under =9, sigma =5

(a) Our evaluation result is 7‘41,
under =3, sigma =1

W7 FREAEMFE,FEEMEZET, & & XN,
3 xt & X B ey R
Fig. 7 Images under different blur radius and deviation,
the focus areas is set blurring while region of
out of focus is set sharp
RS5r=3, TN . AWM EXFEMYBHRITENER
Table 5 Evaluation results, the images are under different
deviation 6 and blur radius r=3,

only focus area is set blurring

Methods/ . o Subjective
MSSIMPSNR GMG LS  Ours )

) Rating
0=1 0.99 40.48 3.41 16.32 7.41 4.4
=2 0.99 39.29 3.37 16.08 7.56 3.8
=3 0.99 39.10 3.36 16.05 7.58 3.2
=4 0.99 39.03 3.36 16.04 7.61 2.8
8=5 0.99 39.00 3.36 16.04 7.67 2.1

R6r=9, T AWM ERFEMPWERITNER
Table 6 Evaluation results, the images are under different
deviation é and blur radius r=9,
only focus area is set blurring

Methods/ oM PSNR GMG 1.8 Ours DuDIeCtive
) Rating
=1  0.99 37.72 3.26 15.61 7.88 4.1
=2  0.96 32.05 2.88 14.07 10.12 3.5
6=3  0.94 30.52 2.77 13.74 11.54 2.9
o=4  0.94 29.98 2.74 13.68 11.60 2.2
0=5  0.94 29.74 2.72 13.68 11.78 1.6

eAh i — 20 F A G R AT X L. E r=9,0=5
B8 — g B E 6 (b), MSSIM=0. 91, PSNR=
38.50,GMG=1.86,1.5=8. 23, A& L 7 =5. 89; M 55
THERME 7(b), MSSIM=0. 94, PSNR=29. 74,
GMG=2.72,1.8=13. 68, A&y =11. 78. )\ =W
KT LB T RVE MRS LLIE 6 (b) 2%, 1 AR 4 34 &5
B A PSNR RUAR SO B4 4
3 Fig

A SCE N B R E WML IR T MG
FEWAEM R WIEM T B, 454 st e AL s 5 ih %
Ji& A £ 0 TF O vk R 23 AR 3R K B 22 B SR IR

s G EIE/ @Y U E VN Y i e N C R SR
FAN (R ) A 3 o ) B TR A T A DX M) P i
JEE 8 T VA A i 26 XL LK S 5 18 T 1] B F B
Gk Ji& S Dy e i B I R RE 4 b AR B S 58 5 0 e T ik
Y HE A Bt R L AR SO I RE S S B S U — B
. X B IE S % 2 0 Gl P 530 O 36 OF 0 D7 3 RE 6 il
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