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The correction of Lens distortion based on
Image division using Artificial Neural Network
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Abstract

Lens distortion is inevitable phenomenon in machine vision system. More and more distortion
phenomenon is occurring in order to choice of lens for minimizing cost and system size. As shown above,
correction of lens distortion is critical issue. However previous lens correction methods using camera
model have problem such as nonlinear property and complicated operation. And recent lens correction
methods using neural network also have accuracy and efficiency problem. In this study, I propose new
algorithms for correction of lens distortion. Distorted image is divided based on the distortion quantity
using k-means. And each divided image region is corrected by using neural network. As a result, the
proposed algorithms have better accuracy than previous methods without image division.

» Keyword : 8l=2l=(lens distortion), WZEZH(distortion correction), 21ZAIZ artificial
neural network), ZEEAM(cluster analysis), YAt2&(image division)
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Fig. 2. (a)distortion image and (b)standard image

Y54 e Atshke 640x4809 93-S 14 39 &
o x%o| -lellA 1Atele] WMHAE Ztm yFol -0.7544
0.75 Aeld] zs =5 Atst sl

(a) )

450

\ 046 /

-0.75

% 3. ko Hst () g4 (b)Ewst dd
Fig. 3. Normalization (a)original image and (b)normalized

image

33 ol3MBEUR YZEY
AFNAYe] FaE 9 4% To| AB% Y3l
B4 HetE x, yARE Y=, EYHZE I
Zdakel ARk x, yAES 28z s Yiled ¢l 3

N

ZgAlollA SHkeE AMd(reverse mapping)S 317) $1gho]
o B uAEEE E@‘—J T ‘}Jw: 74%15‘ =249
tangent-sigmoid 4% AHE-EIH L
7 10-9-6-8719) w¥& 717 I\/JLPNN(U]%YH"QE%’Hﬁ
322 dASEY.

O3 4, AL =
Fig. 4. Neural network structure

478 QAT AE=E Bk AT A AT
Hulo|e1E B3} %7 Wil 17 sfgst

ok
i
rlo
jincA

£ 70 0.0031258 71Fe® e ¢AE Ho|H 2HlE
qZEH o2 woksld) £ ARIPE 83l M= &
heds TaeA A By 38sg AuEes wrt
& % A s

FEEadade] 640x4809) sjgele BE g4 Axze 4
23 A7) dol gggtoan 1y il AME AEA
S5d E Ao FEHS IS ¢~ . o gteg 1:1
HAA Sze|Es A%t 2AE
Az Beld 5709 9L 1 59 2301 ek AV %
8 shte] Gl B @t

HZANE WA LuelEE ol &s] A At BA
¥ F% 33 20l gshe 94 L AL S F U0 o
wek oo A4 7 A FgEhe oA AFEE AT
7b opdet 47t U A 2u A dlg AR Bl #el
AR | Ye FF A-Y g ol Edhe FAF B
W (bilinear interpolation)& AFE3) 4 g& Z2AEA
th oo|gA B A 3 34 ghE Wl G AR AL
AN HAFAog BAY A4S 4& & Ik

e vl

Frreoor ik

AR Y »
2 N R

prestrraan

tere e vy b et deay

LR AR RS ) I R N

EEEEREENE ¥

IR EREE

¥ .t
e s P E L Sy Pesgert

odAto] odA|at

So-

I8l 5.
Fig. 5. Reverse mapping



V. dakef o= 2F

Hied
=}

4.1

>
nat

(o]

=

H59% E5& HAdM EPMF-200, ASUSTek
Computer Inc., Taiwan)7Me}E AM8316T}. A7) A}
8 7hiehe 640 x 4809 HAEE 7IXE CMOS7H2}
ol EFL(Equivalent Focal Length)& 3.5mm&
35mm film9] 27mmet FE3ict ddo] g8 9o
640x4809] Z71& 7 3x394e] AL AL zt= 2y
(blob) g d& A3t} B8 Gadolut Al e Agst
L A7) Holu mapge] 9Fo) 5% ¢gke o) 9
?f Slojok & 9328 EEYFoR WEO 1H1E fIAA
BAREE dust & o] wliol sive Bad) #dd 4
Hel] thFE 2r0]= WPHoITH(12, 20].

589 7 AA) 2961702 AAEAT By HlolEl A
Eg AZ dol” NEE % & 4 3:19 ngR 333}
o7& HwE] ek] iA gAS 2EE) &
AAGdE 1Y Q3B TE AR 5E BAsi)

=

Bl ox2

4.2 K-means &z

BHEEE 7198 AEIP 238 188 REAE 3}
Ak 7 A% Bl eAREe | FAY ok
HH oz 5719 F3o] AU 28 62 57149
N AIE o FAR YR Aol S84t A ¢l
37de] SRR shte] wRlo] AT 1 FHer

3] 7P AF 98

HE ,
lo

o
o if

4 o
Fele) 240 gsigon

>

g,

k LW -
I8 6. K-means TEIEAM Zn}
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1 [ 3 fl [ 5
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T TRz 2,151 4,012 ]
2 1522 5371 3,508 1,720
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Table 2. Number of blob, training and validation data

cluster 1 2 3 4 5
blob 109 | 449 | 204 | 562 | 1637
training 82 337 153 422 | 1228

validation 27 112 51 140 | 409
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Fig. 7 (a)distortion image and (b)correction image using
proposed algorithm
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Table 3 Results of existed method and proposed method

Methods XE YE AEIP
) . 2.2195 | 1.9126
Distorted image 4280 4015 3.2633
- 0.2508 | 0.2332
training +0 .30 4028 0.3809
Method A 0.2911 | 0.2338
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o 0.1922 | 0.1639
training 40.25 4092 0.2859
Proposed 0.2314 | 0.2034
validation 40.30 +0 28 0.3483
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algorithm
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