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(An Optical Character Recognition Method using a
Smartphone Gyro Sensor for Visually Impaired Persons)
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Abstract It is possible to implement an optical character recognition system using a high-resolution
camera mounted on smart phones in the modern society. Further, characters extracted from the
implemented application is possible to provide the voice service for the visually impaired person by
using TTS. But, it is difficult for the visually impaired person to properly shoot the objects that character
information are included, because it is very hard to accurately understand the current state of the object.
In this paper, we propose a method of inducing an appropriate shooting for the visually impaired persons
by using a smartphone gyro sensor. As a result of simulation using the implemented program, we
were able to see that it is possible to recognize the more character from the same object using the
proposed method.
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An Optical Character Recognition Method using a Smartphone Gyro Sensor for Visually Impaired Persons
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Fig. 1 Character recognition processing
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Table 1 Characteristics of Tesseract and ABBYY

Subject ABBYY Cloud| Tesseract
) OCR SDK OCR

License Commercial | Open source
Network Required Not required
Recognition of the . )
Rotated Image Possible Impossible
Multlplg' Language Possible Impossible
Recognition
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Table 2 Specifications of mobile device
Model

Specifications
CPU : Qualcomm Snapdragon 801
2.27Ghz Quad Core
GPU : Adreno 330

Pantech | RAM : LPDDR3 3GB RAM/32GB
VEGA | OS : Android 4.4.2 KitKat
IRON 2 | Resolution : Super A-MOLED,
1920x1080
Camera : Back:13MP, Front:2.1MP
Network : LTE-A
g HaEe 49 AP BAR BT AN§A
w3t A9 ANt ABBYYZ £A4 4
FEg &£ush 5% 42 Byt 53
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Table 3 OCR performance test results

ABBYY Cloud Tesseract OCR

Sample Image SDK
AC RT AC RT
(a)Kor-Normal | 94.2 12 715 17
(b)En-Normal 9.3 14 RB.1 22
(c)Multi-Normal | 96.7 11 214 34
(d)Kor-Distortion 833 10 12.1 48
(e)En-Diagram | 9%4.7 11 30.3 22
(f)Kor-Receipt | 70.2 11 20.3 28
(g)Kor-Color | 81.0 10 0 55
(h)En-Dark 100 11 0 59

% AC: Accuracy(%), RT: Recognition-Time(second)
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Table 4 Character recognition ratio between the tilting
image and the vertical image

Accuracy (%)
(546-32)/546 = 94.1
(793-28)/793 = 965

Sample image

casel: tilting image

case2: vertical image

ISR
BHLIA BHASLICH

= ' X: o T

Fig. 8 Korean OCR: Google App Store
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(a) Google App: not using gyro sensor (b) Proposed method: using gyro sensor

Fig. 10 Comparison of character recognition
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Table 5 Performance comparison of character recognition
between conventional and proposed methods

Accuracy (%)
Sample Image A B A
casel: (653-10)/653
landscape 0 =985 985
) (776-157)/776 | (728-19)/728
case2: bookl 708 974 176
case3: (454-160)/454 | (253-49)/253 158
newspaper =64.8 =80.6 '
) (219-73)/219 | (212-31)/212
cased: book?2 667 P 191
enVC;ZeS' o | (6745167 | (1T5-12175 |
pe -73.1 -93.1 '
mail
caseb: (212-65)/212 | (223-31)/223 168
receipt =69.3 =86.1 ’
case’: (117-36)/117 | (123-17)/123 170
Gift voucher =69.2 =86.2 '

¥ A Not Using GyroSensor, B: Using GyroSensor
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