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Abstract Consumers see many external factors when they buy a product, but the most important
thing is the function and composition of the product. In particular, it is important to accurately identify
the components of chemicals in order to prevent misuse, and a systematic management method is
required. However, there is a lack of a systematic way for consumers to manage chemical components,
and much effort is required to manage them manually. Therefore, in this paper, we propose a method of
extracting product’s information of real-time recognition based products that can be used to systematically
manage chemical components, and design and develop a mobile application prototype of the method. The
prototype can be developed to systematically manage multiple chemical products in the future.

Key words : Real-time recognition, Extracting product’s information, YOLO, Tesseract

ru
_\‘01"
ot
]

lo
i
e
R
bl
ol
ol
K
~
>
ofo
o
rr
B
o
=2
2
to
ofo
S
ot

fo

Py
rlo
Y
o
1o
o,

N fr &2
o,
&
A
ol

'ﬂfl 1“1 }:O
o
=2,
R
k1
o
o

RV
WY ok
ox
T
1o
o,
M
o,
o_lr
fo
ol
ol
fu
o o
o
EY
lo,
2]
2

A AR ARE 9l

4=+ 20199 119 19¢

B 019dE ARG EFREAL) N e h

%EH ol 3A AL A o ARSAES OFR e A8d 9 74
A=)
=

Z
=
7
o
=
=
S|
&
=
S
=
]
3]
o)
5
=

H
A AeAY
A gAY 7

bjlee @uos.ac.kr A

],

ofe F#go] A 4 Sk
H

& motshe e AR Brbsslith o

™

N

ol

ES
g 020109 129 1¢

= A
: D AL CE S ER S EX T

Aall AAAlL HA = F A= AZAlA

. AR ok Au AAEC] BE HSE P4



= rE M T
-
e Ko

1o -
N
t

)
3

(

wEst 7} owked wbeo] gES o St
g Hbzol= ThEA 7 ALEn tE 7]
@2 YOLOE olvwAo] ©Ho] o, o]z
By AAE 3. =3, JAd HuEHE=rt
(Frame Per Second)ﬁ}ﬂ 23l o] 2 <3

Al AAE FEHE A Aojd H5e wel
o]= R-CNNXT} 10008} o] w23, Fast
R-CNNZXET} 1008 o]A HB]—E g Lotk Hh o
YOLOE GAeA AAE 27 festA dA= gl
Wil @ oluAdAE T AFE WA

i ko
L
o
o

SURNCANES
f

i

>
¥ rlo

-
o,
o,

ol
ol
&
)
-
o

1 M
e
I Hr

N

-

o

o,
Mr

lo
ol
ol
N
do
2
2

)

i
SO
é
fu
e
1>
o
2

o
ol

a
=)
o

[}
o s~

N
N
o

ol
ol
A

e g -

ol
ot

o

=)

i=h

ol
(@
e

-

o

ox th ok Ay

fqF o ML S & B ox of oly

o 2

to

e
9 ™

i

=

r oo ofy
0]

>~

_ﬁ
N
ol

ol
H
ol

ol
r

-

_,d
o
i o
2

T oo
ok

o &2

o 1:110

ol

2 5 ® O
e 2 oo d

(<3
WA r&

T

w2

re tlo
o

o
ut
o,
-
o
o |0
=2,

fu
o

{

o rlo

-

N

_1

o F

<3
2

N

it
ke

[

i o

L

oMo
=
o L
o,
E
ﬁ

Mr oo

i
)
)
3
o
B
)
_O'Ltl
i
X
2

#2} ¢4 (Optical Character Recognition:
B =R AAZ FEF S diER
= B "asg siEoltk. dA OCRel 3l
T-7F o] Fol AL vH2, 4, 6]. OCRE o]u]A
A5 27038t ZIAZE ol E & A=F W
& %tk OCRe] #® A &9 e A4
s} olob @),
AA 7Hg wol AHgdhi= OCR ZZ %2 Google

) Tesseract, Adobe?] Acrobat Pro/DC %So| ¢l
= OCRS Ggoll el EAE FEF AW o]w| x| oA

=2
>
2
_°|L
Exl
>
ox
(o] I-E‘
S o
p
N
i
>,
=)
o
o>

I o—

o A

=
< -
2

N
5]
» BT

1y

ol
K
E
N
ot
l

>~
>
o)

e
4oy 2
o)

2
i

=

ol
=3
I,

=

rr

A ORI A A o 4

2 2
Oft
o™

i X
o

riz e L2 o
oL

M 2 Mo

oX
=2
]

-

2
e
e
e
e
e
|
o

X o 2

r_!‘

DX or k2 x
o
=2
>
i

w4
e

o

4 F% Sl 9ol Fasth Ad wel A
=239 2% oA 297 244 37
GAoA OCRE sh okt #7149l 77

Xﬂa"l gl Q1A e a84E AT A BF

A 9 i7]i(w,h) AE=A

A= w2 A AAS
Aeggolrt, el AA ®
< tl"’:(Bounding
Box)® EblT}
o] &3t ©xE MA L ojd
AAl @ol AFEIL AHEH = °o”‘c}
YOLO(You Only Look Once)7} St} 53],
= YOLOE A 7Fd o] ArgHH

R-CNN< CNN&
olm A sub image® l’?‘—%ﬂ%
Ein SVM(Support Vector Machlne)% 01‘8— ]
Fast/Faster R-CNN
Hd?‘f} ZAoltt. Proposals

L

< H&3 AFEo] AUt
, [4]= 71 OCR 71¥& /MAste] AF

; 1o
ne Qqske A7E AdSA. AT @7
AAdE gdl wihd oluAel 94 Adus
Imstgith, aRAR AY AT A4 g 43
T Aolw, AN Gl AgeAslE FAT £
@k %, A9 wRolA AFH WL Ao A
f 58 Zeage onAE Fgstn oF A
A, oz 98 AgAE BA A4 fd FAe
WA BYHAAA BG BAL wReA He] 1
AHgol WAF
AF B A4S g8 AN AA FAE
g an, FAE dusl JuEOCRINE o8
AeHe Fee g Atsart. AW

HEVOZE OCR 285 E Altez <l
seelofzs AN B gu FEol AAA
Thsdas Aopapsrel  EAG BAI=,

AAzte s sty A gl Aerd (6]
¥F PCEZ e OCRAHIA B 0327 2
ohomebd, B ATe BHo] muld ofEg7
B AN EA AR FEYS gD

7F HEd EA7F 9 o 4 g

Network8)~ ol g3t A olw A7} W] CNN&

= ddsty] S e [8ldAe= AFE
H,

o 4AZ A4 A OCR A Abe Hazsets Wy
Akgey dg ERA AT tuA A A F

A A skh5].
YOLOE 7]1¥¢ R-CNN¥ Fast/Faster R-CNN
st 217wl

AR ol g5to] A RARE AF el JEEl AT

Agatol WA GAR AE e AAEa,
]_



o 7 e

=13
=2

a9 13 2k

=

R

2013 2A F N

=

719 el e

T

B ol

q

%

Al

H 22S 9ot ZHY of

FY BAl A

7|5l A

Al
~

A
e

sheleh.

# 23}

o

e
e

o

<]

=
=

9l
AE

;b],

[7]3F [8]o A&

el

~

AE AR AA F=

WA A=
Al Rl A
A o

[}

=
-

g @y

1

[z k<)
=

A7

A)
=

4ol

A

FA] 7,

Il

TR

A

22!

A
N
i,

=
e

P

] W&

I
3

yS)

Hzwel 9l

o

=

T el W

o
=

A
A ek,

=

o
N
s

iy

=

o

4

=

sto] A AR A A

OCRE ©] &3

Ak 7ol AA

(8191

Fol A

=1
N

1)

T

£

w2} A

~

ol
Wi
wH
il

O

B

g
mr
R
A

o

O

A
B

!

IR

| o wol, %A

A
22!
i
)

pacel
o

<
5]

o
WE
oY
iin

pisel

kveel

X

. :.L

oy Mo

e
sd =24

i ARzl

9}

S

=

v

fs

"
N

S
A
i

~
o}
‘mo

Post-processing

OCR

Object Recognition

3 T
B R
NN
9
Ko
o =
[
T ek
|
—
5 .
Iy
w
o
m
= T
o T
o -
=0
go ™
<]
™
® o
<o
iy
g
E:
w

[ Mo A 22 o ® B M oW B
N - ™ = ) w_w = T o o
G = o < g B oy W
T I S T 23
™ = o . @ DSERSENS
M 5o = T oo o . N

W T W T WS

Sy B o W w B Mo
] R A T o = o
B AT = W g T M o
< # = i 2o W W Mo T .
— ~ LT b W U 3
I K =" T ¥
b "o ey Y A
< o K 70 # ol 7o o il W ™
—~ = —

F N o <o bl H TE
L 0] el
o NE .“_-m.ﬁ_u = . ¢ - .“_.”_..H_H g
mm X N K 1Er1_ o Wi HT_ okl K HL oﬂa *
TEE S M x R M = % ]
0 0 T i 0o
w o ﬂ._ X0 = , m,c W X0 o X
o I R w - T N %o oW
o ¥ oW T T D
o B Hewo) |gtem
7o o B | | gowmn
= Am ] TR o 4
B A | | =zemr
v
<] % - <] = —_
| o - e e i
2w | (35| | & |22 | e
s ) TN
-» N "t J
= TN H ™ N
B RO RN T RO N

tol Xt

5. At A7
AFEe] ®A BRIF 2

Recognition

39 1 ggA AAL BA FE A e
Figure 1. An Overview of Multi-Staged Real-Time Label

4.1



o
k>
=]
|m
4o
<
o
Lo
P

e el A7E AP AT FPortY Jng
Zole Aol %A, YOLO® A AxE 98

Darkflows &3 717 st =d& stgd Adee]rh

NEW LABEL / WHAT’S DIFFERENT

Nutrition Facts

8 servings per container
Serving size 2/3 cup (55q)

e

Amount per serving

—
Calories 230

=5 Daily Value*
Total Fat 89 10%
Salurated Fat 1p 5%
Trans Fat Og
Cholesterol Omg 0%
Sodium 1650mg T
Total Carbohydrate 370 13%
Diztary Fiber 49 145

Tolal Sugars 129
Inciudes 10y Adged Sugars __ 20%

Protein 3g
Vitamin D 2mcg 0%
Calcium 260mg 20%
on 8mg 45%
Potassium 235mg 6%

The % Dady Valus (DY) tek you how much a mutrent =
& sarying offood contrbusss 1 5 daly dhet. 2000 caloren
& day & usad for general nutrfion advice.

33 2. AIF BA] JE7 =4 A
ki

Figure 2. A Static Image with Product
Information

g4 mUE o gd AA FAe A WA olvH
g aee ez 2gdth o 5, 4 oo sge
AR hed wad AR ANE AR AR
ey wage) NHRE Mo AF vy ws
o AHEE AT olF F Y A B A
A Axstel FAB 1 F, P ey v
s ofv wol AFe|

. =
= OE 49 2o e AE I dlolH
[

57 St mEg

AtO|OE| =22 #| 28 H A 2 5(2019.12)

[NUTFItiOn Facts

8 servings per container
Serving size 2/3 cup (55g)

Amount per serving

Calories 230
=5 Daily Value®
Total Fat &g 10%
Salurated Fat 19 5%
Trans Fal 0g
Cholesterol Omg 0%
Sodium 160mg 7%
Total Carbohydrate 37g 13%
Dietary Fiber 4g 14%

Total Sugars 129
wmciudes 10g Added Sugars _ 20%

Protein g

Vitamin D 2mcg 10%
Calciym 260mg 207
Iron 8mg 45%
Potassium 235mg 6%

T
34 3. AE BA| BE AR £F 94

Figure 3. The Extracted Image of Product

Information Object

5.3 & HE F&

5280 A4E AAE F AE FF AAY HS
ol EF “content” A= QA FHYA A, HF3 >
25 & EshE AdEelth Ee, oW Aol on
A% gHe AAE Ao U A% 24N Fe
dejoltt. webA, E AAAAE o] 27HA HEE T}

A A €t

WA, “content” Aol Q= AEI AES
71§18 OCR7IWH& AR&ETh 2 AT
ol F Al Mo E FAF o] mE HER

4 AE= TesseractE AH&3Ft)

|NUTFITION FAaCIS|

8 servings per container
Serving size 2/3 cup {55g)
p—

Calories 230
= %D.ilv\r%m* 1

lsaluam_aa Fafip | 53!]%
Sclfnngal 0o
L

—m' 1
.. £ | Omg

Total Ca ydrate 37g 3
Histary Fioel2 Lasxd L)
Total Sugars 129 —

Inciudes 109 Added Sugars | k208al

Pratein g, Ly
itamin [ 2meg 0%, H
Calciur} 260mg % I
=l
Iron € mg ki ]
Potassium 235mg |2 |

* The % Dady Vaivs [OV) belis you how much a nutient i
o & dady Giet. 2000 caloree

o

Y 4 4RY LAY AF AH A4 A
Figure 4. The Recognition Result of
Component Name and Component Content

Object



HAIZE Q1AL 7|8l A F2| BA| HPHEH 2

vk BAIE, 5249 AvH, dudd AAE9
AANARE 7bA e yRzel wt ¥} OCRE &
d A4 FAEE WEsA vk 19 49 A, 4
Z} “Sodium”# “7%”, “Cholesterol”’¢t “0%" 5] W

e dAES 7A AF AdER f1EE 4Edd
AETEF BALdE da, ofE S BIF AF o
W AdEe] ok wbge] ko]l Eolgle=Aol it A

At ZHIY OfFEE A0l AA Y Y 11
6. =2Htd ofS2[7old HA

§9olAE agoln Al M mw o FelA
ooz TANI S AF A A4 e AA
2wt ojEeselde AAUTG 19 5= AHEA
A muked olEHAelAe Fal AE AuE A4
£ 499 As thelo TR ek,

sd Recognizing Product Infomation

T
|
|
|
|
I
|
|

onCreate()—»- |

I
|

e — -CameraView- — — - }

I

|

onPreviewSizeChosen»- !
processImage()—»

¢ - -Recognized Objects--- - -

. Application:
YOLO

Application:

Learning Server
Tesseract 9

-

[Until User Confirmation]

alt

[Recognized Label > 0]
capture()——p-

processLabel()—»
& - -Recognized Objects-----

alt

[Recognized Content > 0]

[Recognized Label =

processImage()—p-

<« --Recognized Objects----

,,,,,,,, S A
]

Recognized Product Inf

I8 5 AF BE A4 7% Adx goload
Figure 5. A Sequence Diagram of the Product Information Recognition Function



12 £ZEQY0| B3t
WA, AgAE AN g

Zhelete] ZE[RE glstA frh o &g

> YOLO el 2lE]s T3 #2949 945 4

A2 8tA @l (processimage). Azld 44

A ghle] Q1A E o] 2}

FAIZIA =9 (capture) 0‘1*‘1/]7{] AL Al A

YOLO golndjegls E3 AEua AR a3 A4

Q12 gt} (processLabel).

of HAeIA dAd . 4 FF AAF A
3

(onCreate),
ﬂ] o] AL
Ao 2

zah

W, 012?471101/}18 Tesseract zhelB gl & &3
= gk Aol A5 223t} (recognizeContent).
S dxd 7‘11]7} ATHHE, A" AF RS AH

2 AEstd FF gFed FE&EE & UAEE v
reportLabelImage)
e ATt Aok AF AN AL 5
O

& rqwm R o], 4%
=]

—

2|7 o[ 5

a9 62 tEd EH}"E] of Al AA T2
st JERTh & SHA A ALEAE ﬂ“ﬂa} 5
5 Td ZAE FAeAA oW ARV AAHEAE
g8 4 lrh. L3k, Content A= "J’»‘JE]‘H A
of sFatE Gdnt Zebd AiE JAH oz s

ok, 2" 6] Z47e swle 1A® AAe] A
]_

7} gz, o)k AMexsl mulde Ea§ 9laE]d)
e Wyo] i, YOLOE 3 2ol Azke]7]
W&ok weks, ALEARE YOLOE &3 AA F4 ]
AAE FPHPS o, HAE A4 HES Hy &

A Q1E Ans A9EA Ak
2 7e a9 6o 4% s SueA A
Astgniold. A48 4

9A AERI 9BE AL Bl TANE AL @
A% 4 Aok

7. 42

B wRel A A7 94 AA 4 /W YOLO
£ olgarel oobE, W% nE AF 59 HE ¥
A Au AAE Aqstn A48 AANE GA A F
4 e olgstel AR AANG §F ANE Feld
o Reld g AAG JE AAE 47 @ A=z
WAk, §% AL OCRE ol §ahe] 48a +4%
gohh 7He Agract

J1&9) OCR W4e FA AuE del Waste
Py Agsgch 7Ee gL g dolHE @
wol A s] el Alzkel =@ Wk okl g3
HE %A %k o sty AsA teA A 2

£AfO|OfE| =27

A 28 # A 2 3(2019.12)

Nutrition Facts

10 sgrvings per container
Serving size 1 pouch (177mL)

sediories | IV
% Dally aluat.
e == I

@Rfeabiern 058 gt o
g (8hddemw
Total Sugars 129

Includes 10g Added Sug J

[ - = ke s e
Not a significant source of saturated fat, trans.

Nota significant source of saturated fat, trans
M.DMM metxly fiber, vitamin D, calcium, fat,

anhs(eml dietary fiber, vitamin D, cacium,

39 6. Zutd o EgAcld 4 34 (1, 2
Figure 6. Recognition Screens of the Mobile Application
a, 2)

Ut w5 o G @ WA Rl 8% @

TF Detect

Calories

Total Fat

0%

Cholesterol

1%

Total Carbohydrate
5%

Protein

39 7. 2Hd o EFA o)A
A3t 3

Figure 7. A Result Screen of the
Mobile Application



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Faaﬂovag WA,
AR AT Siof A=

-
H
o
i1
"
o
oft
:(é
N
o~
1o
i)
il
2
By
K
o
of
2
=

S |

J. Redmon, S. Divvala, R. Girshick, A. Farhadi,
"You Only Look Once: Unified, Real-Time Ob]ect
Detection,” In Proc. of IEEE Conference on
Computer Vision and Pattern Recognition (CVPR),
Jun. 2016

A. Coates, B. Carpenter, C. Case, S. Satheesh, B.
Suresh, T. Wang, D.J. Wu, AY. Ng, "Text
Detection and Character Recognition in Scene
Images with Unsupervised Feature Learning,” In
Proc. of International Conference on Document
Analysis and Recognition (ICDAR), Oct. 2011

J. Redmon, A. Farhadi, "YOLOv3: An Incremental
Improvement,” Technical Report, University of
Washington, Apr. 2018, arXiv:1804.02767

O. Grubert, L. Gao, "Recognition of Nutrition Facts,
Labels from Mobile Images,” Technical Report,
Stanford Uruverslty Apr. 2014

_r—u]/\ 2=} 31% ul o:]}\l— ﬂa] /]\:H>4 DJ—Q.?)L /ﬂ/\]ﬂ.

Aa] el Ay meieta dotel, Aabeiel e

L. Neumann, ]J. Matas, "Real-Time Scene Text
Localization and Recognition,” In Proc. of the 2012
IEEE Conference on Computer Vision and Pattern
Recognition (CVPR), 2012 )

ol HE m A o]tﬂx4 “MA =43 OCR & =3
A 4o AAzk oA pwAnsels dwaR
H 3§+ 3], 2019

AAGF ATT A, g e A FAg
B9 A AR A Wy gagudess +

WA A
2018 MeAlfdista AFE
S3(81A}), 2018 d~aA] A2
et AFE e Haleby.
THEoE AZEJOH2E, &
E%’Mﬁﬂ EEAQ, 2mlE

Hgm

ol g
o
ofr Mz
o
[
I
[t
o
K
of
&

. AFE R (A AeF
B} 2xEgC B, 2
2%

A5 3

2018 AeAldigta A5FE
(A, 2018 ~AA| A2A]
qoghw  AFE R Mk,
_14_/\1,,_0}: AT EOJHAE, X

Soi 5ot

Gl

ol ¥ A

1990 AMgthgtn AlLFEAS
(b, 19901471998 ()3}
]\A)\u]—cxﬂ oi:rt_(_ 1qqu:] ;\1
sietn AN AAD. 2002
| Agdiste W7)-HFEEE
(BPAD. 200207 @A Al2AIHY
7 EH J,].g} 5]7_4,5 J,}/k] o];‘_‘:_ s
ZEYOJHIAE, AZEY0] A3}

azEgel3et



