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ABSTRACT

Diabetes is a major social problem in which the incidence and prevalence of diabetes increase every year around
the world. Diabetes, characterized by high blood sugar, which increases the concentration of glucose in the blood,
causes various symptoms and signs. As a result, patients should strengthen self-management in their daily lives.
However, the biggest factor that patients fail in managing blood sugar is diet failure. Therefore, in this paper, an
application was designed and implemented to input a diet through photography or image upload and analyze users'
diets through intake indicators and blood sugar statistics.

719

Diabetes, diet, blood sugar management, chronic disease

[

.M 2 2 16.7%(‘3.*7\} 19.2%, AL 14.3%)7} G=HS o
T 9tk Jaly gy S¥Eeo ozjo] Zr}sho

Ho X Aog gy OH:]Eo] HH} -
= &
T2 A AAA IHEN RYHE mlel =7}stAch o]&a AARoRE AMEA &
2 S7tetA olhg, gl W AIYES 2o sk 2xjQlo] Buist A of 2 oir},
€ 74 5% 2 2A. _ duyg anmoz mstn FYFL oY
20219 TGk g el W Diabetes g xjoixz)y) 5] Apiwelg Peshs Aol

Fact Sheet in KO:::al 101 [E]'E@‘?()Zolﬂ L2}t zQstg & xAo] Tx] or= x| A]2H
304 ol A B T A= oF 6058 HO 315?_}7(}01]/\1—4 8o axgl &pbte] AR Ag 7
of wARI] wi=d Ajelo] Aze @ melo)

A 99l F MY &L 412 AASHE e A

* gpeaker

62



2022

ola¥l Aj2 7} 32.9%=2 M Wt

wjzhd, Amelgol g EH Aolawy A
of chat siEgero R gegd olujx £4E ol
sfo Al 2 @ pel Mu|Ag Aokich 2 A
FoIAE AT ANS 2o EE ouAE YRE
stel AbEoR Ate U L BAFL YHe
Aletgich. E3t G Slofelwlo] A5 T gatof
NEo] URNLE AL dTe] Walg A7
Moz HIPoem Aolaw UM WL J]

o 4 glck

|<jD:]

Al
A

=1 ol MZE MH[A AMA

2.1 AIQF AE|A 2R

2 AFolA AQteh= AREATY] AlojQ®l Am

2 H8ll E2idem AR AlTZ QlAlsh,
FLRPEE AT 4+ A=E AujaZ AAgH.
AREAPZE off Z2lAoldollA 1A Ho|E|E http
request2 AlH{of] H35tH, MBS o]u]X] QlAl w
do] Ald AMIZ QIAlSHL 1 AukE Hlo]EH]o]
20 A% & ZWE http response FAlst=
Zo|t},

2 dFolA = ofF|ElA T o R Fefo]dE-A
B & (client-server pattern)S A-85fo] AREA7}H
ME|AS o]&F £ Qe ofE27oldnt o]ulA]|
QlAlu} AAto] o]FX|L MW E BES(modularity)
st AT Aole] B ubun AAE Y
8 &5t =2 W71 =491 docker= ZH7Y
o] 7|5s¥H & 7H)8K(virtualization)sto] & 7t A
L= (coupling) S F|AZIEITE AAE 2E FRE
= a2 10 AL

E]S

[e]

S
e

=2

ubuntu

Classification

docker

g\‘ Flask

RestAPI

%

Application

{—Transfer Food Image

Flutter

Result-

Store Data

O8 1. MH|A 28 X
22 Mg ojujx] BF Bt

221 2¢ 24 9 44

YOLO+= You Only Look Once?] 2FA}Z, o]
Ji2 ojo]X] AAE g "o By g A
2 e AR AN "R weolrt
YOLOS| 7Pg & EA2 onestage A&7t
Folot. I8 2% one-stage AE7|Y FRER, A
29| 9JX]= A= regional proposal Tt AMES

T

=

St
=

63

B =238t= classification @77 @AIS &£AROo=Z
A|2J5t= two-stage HAE7|9t G|, AFEQ ¢Jx|<}
2EE ot 87 2AI2 Fojstol Aste A
E -
Many Stage Rol transformation

777777 - placmplanctuo. |

o [person? yes. |

Input image Object / region Deep Learning region  Region classification,

proposals classifier box regression

One stage

J8 2. One-Stage ZAZ&7|2t Two-Stage
HdET|S 7= Hl

Redmond et al. You Only Look Once:
Unified Real-time Object Detection. In CVPR 2016

ojof] TfAE]l= T 2 AFAo] Ql=r, YOLO=
FS @AlolA olulR] "AE A2lstr] mEol, &
& Zejaol guwutol opel M A
F&5tod R-CNN A€ 29 tfH]| background error
bRl "oj[3] S41 olnjx] 5o Agelct.

O %= YOLOvSS AF23i=0], YOLOvS= 2020
W ool drE P2, Darknet 7|¥o]H o]A
YOLOS} 2] Pytorch® 30| =H7Rt/do] Fof
U1, backboneC 2 CNNO| &h&5=38 GRASH=
CSPNetS AMgR35te] A& H‘—o] 0]

Jol‘ :'m _|0l'

N

-
<)

222 HolgAl A%
2 A7) glolE] NE2 NIAFZAISA ¥Atg]
et He7laA Tt FUcte S0l
9l Al-Hubel g4 ofujx] & oF A =
Abg st}

]U]K] m o:]o]: ﬁi Eﬂ/RE
RIS
olulA] clolE 2, Aolaye
ol &1 7F 7

[> w2

10 11 glo |m > oo ¢

> rulru ol rL

stzol o}
wob Sk oy 4005 s0ofol
3t Al o

J
ol

re

],

o

o i

b ox

i

2y
Mk

ol

223 29 St

ATOINL ot SE0F WL YA
Sk (transfer learning) 7|HE AREStch
oAz = COCO val 2017 Ho|g AHE
mAP(mean Average Precision) 56.89] YOLOvS &
9 ey

&% SHUolAE AdamZ
Momentum?] £X]9Q] 3% /g

AHE-SIT) Adam
2% 3t RMSProp2]



2022

o] %

SteE2
= tlolg
3125t viR] Z7](batch size)= 32
1002], oJu]A] 37| 64002 AHA

U o
oX 14

9k olo
_& 2

=
9 ues
012 epoch) 2
o S

H1oJm

)
O

23 ojZ2Aold E 47

ofBYAOIN BES AGA} MEIAS
% =g moky Zejold Ay mEo] Zejo]
e gaolch AuAY J1s F, ASAPE H2
F53 715g ool 1oz wAgste 13 3
o AAlgtcl.

| ofolg |_| 239 |—|nu°¢§r=a

o

| ozt | | N |
| pov | T |
| =2 H%% A||—| PR |

[m

a2 3. Al Dang 7l &

|—| ol e 4
£ cloloja¥
2.4 A3 dlolE "AA2)7] 2l

/m:)pjra] Mu|Ao] MEF EA 2 BA MUl A
Aol A2 &2 “7110}5} HE Eﬂol

_'"TE
UERAE AR Iy Pl
Nolol g o gHeln, DanE, g

59 Y HolHE nutritionS 2 A¥H
s}t 747491 A AEFE amountet S W,
1 o] ojmst goF A st NS 1L5H7]

N,

k
N = Z (nutrition ; < amounti) €8

7

3 MySQL¢]
183) dolelg &¥, Y¥a
B A(hierarchical database

25 43 JYx 247) 9
AFRALO] JokA AMF S vlEfoz BA AH|
A2 fgstr] As) AR JHEA WE A= RES
*éﬁlﬁ"—}. ¢ AN dHol™ X7 75*0] duret
et Y dolH ng vigoz AR metulE wE
she aAle C1g T 2k

-+

avgnutrition ; working

L= X 2
W recommend A age 2)

o] & stoln m2tulg Ae AR mhetulg wo
tisto] AMEARS] 25, UolE 13sto] A4be
Yoz, of folHx FAZIYAl €2 HolHE 7]
gtog gt

A A3 metolg g 7o = ot 1.0
Zaoll ovtstE Fdao] woh dFetn wd
sta, w2 1.0 UjgtolH ®& Mxaty mels|
woE Lool AelE 4 Qs ojEelAold B Eol
S BY=s AARM.

2.6 REST API Ad| AA

AA FH Hd 2E5S o E 49 o2

Aol A &2 ] 918l REST APL MBS -5
s &8sttt 13 =12 Pythono] Ofo]3 2 <4
ZH YA FlasksS ARG
261 At ojulx] 914 m2A|A 7
olulx] Al L2AA0] Jj2rHel HHEe 1
401 AAI I
Deep Learning
Module
Classification (YOLOV5)
Application |— Transfer Food Image | Rest API
(AlDang) [¢—Response Result— (FLASK)
Storetiala Database

Server
(MysaL )

a8 4. 25 S clojof o

ofZaAld RENN 58T oluxS Fset
3l REST APIO| POST method2 QA< HUH,
REST AP Aui7} o]ux|2 o} Qejd BE=Z
ANT 5 AukE dojejdolx Aujo] AAHsh-
EESS[aY

262 71Et 58 715 47

REST API Aslo] A= AT ofu]#] Q1A ®gto]
ofUzl, 279l AUty 59 e B £FL
278t 715 L AT AR 58] 59 £o A
£8FS 2Pot: 7152 Aestes drstact.
A% 7150 gt gels B 17} 2

1. REST API 7|=

FH

URL Ew oy

/predict POST AlEh AFRL 214
/images/{id} GET Aleh AR =3
/login POST 219l

/signin POST 7k

64



2022

MEE Mula 78

2 Ao 2y
=
Zoh % 2N
3.1 A olu]x] £F 29 4537}

[el N |

2 dFoM &9 AIE HiolH ME=R stgH

oS AAZE ToU(Intersection over Union)S 0.52

MRt A5 2A45H A, mAP 0.885, object

loss 0.0132 7] Qo O 5= Al ojolx] &
AE HoFoh

=
=
7 o 357

5t
7t

metrics/mAP_0.5 train/obj_loss

0.019
—e— results

0.018
0.017
0.016
0.015

0.014

25 50

a8 5. 24
32 AFgAL RIE o]
19 6= TR

20] st AT

U4 Zat ofd ofAjolct. <l

=2 dlolgo| oA s A

JES 7HR% At Aled

T 4 Utk

202241 91 35 228

womy

78l o) gauct.

nnnnnnnn

SR DA 844 skt

H
:
(b)

al
=

>
m o

=

2 T
()

F2F clojelz &8t n
Zejelol @ 2 Pz HF
Jao] BEES AZHORH A
oht o HYEAl HAF 4 9
J2id

r&
ton
X

N

AR
A dloeg s|vtoz

o A]o]ct. N

=

o {1 O 1o
fo

ox
i | eE

65

iy
2z i

2
|'ﬂJ A

o wjo oft 1> | 2

)

of
ofs
o
AB

e

ol ox =

[r o rCL wju
M
Oﬂ,' i
=

W
>
o
ujn
1o

sttt

ug gz AZEelel ALl A A
9 @0l WS Eelstn Ao 9lo] Waly

=

ofo} st Hiol CisiA AXAA D oA Al
O 9 ¥y welo] wAY /552 AFRAD}
elsbAl AF8E & Al Algarozs Aelay Al
A =yete e & 9tk Fot2 ARA o]
A, AT G 9% AR 5 24 2R 58 )
M-8t 9 DB YL Fo) ofZalAolel s
2 YT Aoltk. ok FE AR Ik,

Acknowledgement

o] dit= AR ETAUH)Y AMdez

St ARLAIH] A|PS wol 233" AFLA(No.
RS-2022-00166722).
References

[1] Diabetes Fact Sheet in Korea, 2021 Available :
https://www.e-dmj.org/journal/view.php?number=2
677

Park Ju Young,
Jang, Heeyoung Lee Oh,
Glucose Level and Self
Community Dwelling Type
KJAN, Vol. 22, No. 3,
2010.

Joseph Redmon, Santosh Divvala, Ross Girshick,
Ali Farhadi, “You Only Look Once: Unified,
Real-Time Object Detection,” The Computer
Vision Foundation, CVPR, pp. 779-788, 2016.

[2] Tae-Yong Lee, Kyung-sook
“A Study on Blood
Management among
II Diabetes Patients,”

pp. 271-280, June.





