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Nonlinear distortion image correction from confocal microscope
based on interpolation
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Abstract: Through the analysis of confocal microscope in the imaging process caused by the position,
such as optical hardware deviation converge and pinhole position deviation occurring in image distortion
phenomenon, a position correction function into interpolation algorithm was proposed for nonlinear
distortion image correction and rehabilitation. The convolution neural network based on machine learning
technology was applied to improve the quality of image position correction after degradation when
training a single image. The five layers of convolution and down sampling to join pooling layer were
employed to reduce the order of magnitude in network parameters. The results show that the pooling
layer can improve the operation speed significantly and improve the sharpness of the image.
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Fig.1 Image degradation model
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Fig.2 Mathematical model of confocal microscopy imaging
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Fig.3 Confocal microscopy mechanical structure deviation
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Fig.4 Sample calibration board with distortion

from confocal microscopy imaging
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Fig.5 Image distortion correction program flow chart
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Tab.1 Image width—height ratio before image

distortion correction

Label Width-height ratio
a 136/137=0.992
b 130/137=0.94
c 123/137=0.89
d 116/137=0.846
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(b) Image enhanced by SRCNN
P 7 Sk OB I R B B2

Fig.7 Stairs image recovered by confocal microscopy
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Tab.2 Image width—height ratio after image

distortion correction

Label Width—height ratio
a 136/137=0.992
b 137/137=1.000
c 137/137=1.000
d 137/137=1.000
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Fig.8 Image enhancement comparison using three methods

Axy)=3(1-x) expl-x —(3+1) ]-

x?’—ys)exp[—xz—yz]—é—exp[—(xﬂ)z—yﬁ (10)



9Nk TAE

www.irla.cn

% 11 21

% 46 %

P T A USSR, AR R EO R AR A BUS 1
Jit54 PSNR bR ifEEE

K 8 4t 35K, XMk ) SRCNN F
HoAb 7 75 3] 19 PSNR , 15 55 1 7 15 2 #6155 4 6% A
LR VAR AU )y vk, T LA B B & Y el i) SRCNN
15 EI G NG i, b & 8(a) > R s et , K18 (b)
R 25 3L F B A A A 2 G, B 8(c) AR PR (E
HE A EME, K 8(d)l SRCNN 753 16l # 55
% 1 3K 19 19 PSNR=7.98 dB, £k 1t 4 {4 35 15 1Y
PSNR=20.98 dB, i ) SRCNN 3k 754 1 PSNR=
29.34 dB,, i1 AH N 1 EHE L Xt e DA, SRCNN
J5 VA ARG BE 5 A T Al 9 ik | R 0 T A Y 1A
Gy R FBF X TR 7 B RS &
SRCNN #h B 5 | PR A A 78 4535 M (40 /&1 7 (b) it
R, ARSI ZE AT, SRCNN $7 A g K T
D b G RO RO 1 595 [ A% B3 5T, 1T X IS e S
ANETILIR

3 4 i

SR — A R i 0 e AR U A 4 A
ARPEATACIE , 32 xR A B I PR SR B Y
TR L A ALY B ] 15 5 Ty 1k S BRI R R,
S VG CRAR TA% G M 1 s T RO VAR AR, Fl T4
BT BB 4 M4 1) SRCNN (1 2 50T T2 sh,
IR AR | DA AL T S8 25 i v DI R i
B RO AT W R4, W T AR AR5 R LE I
Xt R R R A 2, SR g R R, iRy
SRCNN 553k 7k P15 52 ORI s P 8 ot 5 T B A
HAFPERE

Sk

[1] Ni K S, Nguyen T Q. Image super—resolution using support

vector regression [J]. IEEE Transactions on Image
Processing, 2007, 16(6): 596—610.

[2] Pan Y, Liu R, Guan B, et al. Accurate depth extraction
method for multiple light—coding based depth cameras [J].
IEEE Transactions on Multimedia, 2017, 19(4): 685-701.

[3] Lu T, Xiong Z, Zhang Y, et al. Robust face super —

resolution via locality —constrained low —rank representation

(4]

(5]

(6]

[71

(8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

1103006-7

[J]. IEEE Access, 2017, 5(99): 13103-13117.

Kuang X D, Sui X B, Chen Q, et al. Single infrared image
stripe noise removal using deep convolutional networks [J].
IEEE Journals & Magazines, 2017, 9(1): 1-13.

C L, He K, et al.

Dong C, Loy Learning a deep

convolutional network for image super —resolution [C]//
European Conference on Computer Vision, 2014, 8692: 184—
199.

Xiao J, Hu R, Liao L, et al. Knowledge —based coding of
objects for multisource surveillance video data [J]. IEEE
Transactions on Multimedia, 2016, 18(9): 1691-1706.

Jiang N, Yang Y, Hostmadsen A, et al. On the minimum
energy of sending correlated sources over the Gaussian MAC
[J1. IEEE Transactions on Information Theory, 2014, 60
(10): 6254-6275.

Li H, Xu L, Liu G. Face hallucination via similarity
constraints [J]. IEEE Signal Processing Letters, 2013, 20
(1): 19-22.

Gao G, Jing X Y, Huang P, et al. Locality constrained
double low -rank representation for effective face
hallucination [J]. IEEE Access, 2017, 4(99): 8775-8786.
Liang Y, Wang J, Zhou S, et al. Incorporating image priors
with deep convolutional neural networks for image super—
resolution [J]. Neurocomputing, 2016, 194(1): 340-347.
Hostmadsen A, Uppal M, Xiong Z. On outage capacity in
the low power regime [J]. IEEE Transactions on
Information Theory, 2012, 53(2): 888-896.

Yang J, Wright J, Huang T S, et al. Image super—resolution
via sparse representation [J]. IEEE Transactions on Image
Processing, 2010, 19(11): 2861-2873.

Chang Y, Xia J, Gateno J, et al. An automatic and robust
algorithm of re—establishment of digital dental occlusion [J].
IEEE Transactions on Medical Imaging, 2010, 29 (9):
1652-1663.

Zhang R, Zhao C, Xiong Z, et al. Pathway bridge based
multi —objective optimization approach for lurking pathway
prediction [J]. Bio Med Research International, 2014, 2014
(1): 351095.

Wu D, Liu T, Yang C, et al. Feasibility conditions for
interference neutralization in relay—aided interference channel

[J1. IEEE Transactions on Signal Processing, 2014, 62(6):
1408-1423.



