o]FF ¢ 106 7MY dlolH A4S B Held 71w A4 AI2E AR 275
(Seungju Lee et al.: Proposal for Deep Learning based Character Recognition System by Virtual Data Generation)

#El= (Letter Paper)

388 =22 A259 423, 20204 3¥ (JBE Vol. 25, No. 2, March 2020)
https://doi.org/10.5909/JBE.2020.25.2.275

ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

7P HlolH A4 T Held 71N BRI AIAF Al
o % F9, w7 b

Proposal for Deep Learning based Character Recognition System by
Virtual Data Generation

Seungju Lee” and Gooman Park”*

o (o]
Id =

¢

TollAe 7 dold AAE 53 Jed 71w FAN A 2" Aosith ARdgolA s F 65E AR S o4
olHE Ha}y| Y3l 7MY HolHE AT T3 7} dolHE A F 57 sl E o435, AA ket HolEd o
<371 SlslA diolE dutslE stk HFHCR Sy dlolE AL T FEtnE e} ZE Azt treket s dlYsty dHolHE
AR A4 e SA57] A% HAE dHolEe A4 #9d onA dolgex TAYYE IFste stk HX
E dolHe AAZHNM AT £ QdE omA IS FHste "oy FEAT "Ed EaEE AN A o3t
YOLO v3& AMEslen, F243= $AYE S3lo A% AE44E5 9%k

O]

2

Abstract

In this paper, we proposed a deep learning based character recognition system through virtual data generation. In order to secure
the learning data that takes the largest weight in supervised learning, virtual data was created. Also, after creating virtual data, data
generalization was performed to cope with various data by using augmentation parameter. Finally, the learning data composition
generated data by assigning various values to augmentation parameter and font parameter. Test data for measuring the character
recognition performance was constructed by cropping the text area from the actual image data. The test data was augmented
considering the image distortion that may occur in real environment. Deep learning algorithm uses YOLO v3 which performs
detection in real time. Inference result outputs the final detection result through post-processing.
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Fig. 1. Block diagram of proposed system
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1. Virtual Data Generation & Virtual Data
Augmentation
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Fig. 2. Virtual Data Generation. (a): Thin, Bold Font Generation result,
(b): Data Augmentation result
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Table 1. Virtual Data Augmentation Parameter

Parameter Augmentation Parameter Value Remarks
Name Result
None 2956543m3134695 None Original
AHE(0.088) Image
P 2956543m3134699 1-15 i
HA%(0.088)
X :-0.06 ~ 0.06
Affine . zssam-zmsas‘ Y : -0.06 ~ 0.06 | Background
Transformation | SECURIII Sca/e X 0.4 ~ 08|  black
1 Scale Y : 0.4 ~ 0.8
Affine X :-0.06 ~ 0.06
. Y : -0.06 ~ 0.06 | Background
Transformation | ETUMIN | Scale X : 0.4 ~ 0.8  white
2 Scale Y : 0.4 ~ 0.8
GaussianBlur 1930343=3134693 0~20 -
4% (0.088)
|
Rotation 2956543=3134695 3-~3 )
H4Z%(0.08E)
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Table 2. Virtual Data Augmentation information for each model
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Model Name (Bold/Thin Font) Augmentation Parameter Number of image data Remarks
1 Model_0 / Model_5 None 48,216 -
2 Model_1 / Model_6 Contrast, Affine Transformation, GaussianBlur 515,328 Background black
3 Model_2 / Model_7 Contrast, Affine Transformation, GaussianBlur 515,328 Background white
4 Model_3 / Model_8 Contrast, Affine Transformation, GaussianBlur, Rotation 515,328 Background black
5 Model_4 / Model_9 Contrast, Affine Transformation, GaussianBlur, Rotation 515,328 Background white
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< Total Model Accuracy >
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Fig. 4. Accuracy of model according to font difference. (a) : Bold Font model Accuracy, (b) : Thin Font model Accuracy



