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1set 50,000
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3DZ2E £

-) S7A| MR 24 : Ultimaker S5
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MZ : PLA
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A Y

DY ADST1115IDGSR
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FHIHAIE
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MAE 14 10,000
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kT
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# MZH7L71EY 1 20234 038 01

1. OX[E ESEEUM HE 0SE BHO| 7k535HEE ZH|

_ ; - L 1 EWIE 52 oo
- MBS 0S 0|0JX|2 micro-SDFE0| OS BAIO2 =L, T T IIE 28 39
- OS Y™ : smarthaccp_iot1_20230306.iso = : ; s -_
K BE T4 AHT B4 20|92 SRIE0] YE OS 00| T Bl Fiospbian OS Firmware 7|2 98 &8 7ts
- ME25 rufus-3.21p.exe AUS 0|50 FH|SH micro-SD7I=0|
B OS2 Mz[5HC} Jjetdol .« Python v3 71 AESISE HW TR S0
% rufus—3.21p.exe UL OS O|O|X|E micro-SDE €A X[siF= £&
oz
2. U HESR3 4% « 2tXH|2|IHO0| Library
- AX|7t 22 = micro-SD7F=0|A] Of2l MUS FM S0 A - digitalio
+HoliZ=Ct. - board
- wpa_supplicant.conf - busio
ctrl_interface= =/var/run/wpa_supplicant - picamera
network={ - Rpi.GPIO
SEOAL St wifi 0|8« .
ste wifi H|ZES" - gplozero
= SINHE LEAA Library
Library . =Z gyZAf Library 28 7ts
3. Ax|7t =& micro-SD7IEE ZtXH|2|oj0| M2 0 g = -LCD B2&
MEHES 52 A|AHS 71Set. (adafruit_rgb_display)
- ADC 7AHEE S
4. A|AH! H2 (adafruit_ads1x15)
- 24 3R7I0M H5E ORI S2EEAAM IPE &lstrt, - HiE2|SA 2=

% BEE WE HEYT HEOoIAM HU7|H0| “raspberrypi”S W ELCt,
- ssh ™= @ port 22 / ID haccp / PW haccp

(pisugar—-power—manager)
- IRMIN 2E (d6t-8lh)
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Ui C|X|E ZR2EFRIMIM ) =0 512 45

1. 0% 1P &Y
- dheped.conf It =3
$ sudo nano -1 /etc/dhcped.conf
- I |P} ROUTERS & 45
mmle static IP confiog

H oo oH MR H

2. HIO|E| M&S flet &F 4% I =3
- thermometer.py I &8
$ nano /home/haccp/thermometer.py
- & url ¥ parameter 22 oY At HEO| XA +H
param| ‘mesure date’
param[ ‘mesure ymd'] = date
param[ ‘mesure time'] = dates[1]

param[‘'lens_ne'] = '19760015001"
param['limit_item cd'] = 'CHEO6'
param['ccp type ¢d'] = 'CO010"

param['fermentation no'] = selectedItemSub[1]
param['tank no'] = selectedItemSub[2]
param['tank_nm'] = selectedItemSub[3]

param[ tank_limit'] = selectedItemSub[4]
param['infra_id'] = selectedItemSub[8]

sendServer('https://shm.haccp.or.kr:5083/shai/rest/process/start’, param)

AIZO|OFZOLFRY 16
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5) Hets
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X HE =552 /home/haccp/thermometer.db omdE SoliM 8 = USLICH
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HD 7|2t

=)

174

1set

89,500

900,000

10,000

# HEZH7L71EY 202349 038 01

HEH : 5MP HD USB 7|2t
‘='EH': geniuspy

DEH : HDL-T150PC-10CP
CPU :i510210U Quad Core
HDD : 120GB SSD

M2 8GB DDR RAM
StHI 7| 16QUX|ILEDINE
BX|ZA - HHA HE

3D =
-y HFA| Afﬁ oo
Mz : PLA

ESEN zs’&'

Ultimaker S5 Pro

1 40%
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1. Yolov4Z 0|835}0{ X} 0|O|X| T
Google Colab0llAM Google DriveE &=

[ 1 from google.calab import drive
drive.mount( ' fcontent/drive’)

O[O x| =}

Ct.

2. XAS TIHE ZEME MMGHFED gitHubOA| darknetS SALSHCE.
[ ] 'mkdir valowd
#cd wolovd
lgit clane https:/ aithub.com/dlexeyviB/darknet
3. DarknetS ZOIY 517| M SMS M6l HOUS TIFSHCE

[ 1 %cd darknet/

>

C

MR OO FSHINM » oloix sz w

EH
(=]

It=2 517] 23 Google Colabs 0|23510{ 0|0|X|S

lsed —i
lsed —i
lsed -i
lsed —i
lsed -i

"o AOPENCY=0/0PENCY=1/" Makefile
'5/GPU=0/GPU=1/" Makefile

"5 /ACUDHN=0/CUDNK=1/" Makefile

"5 CUDHH _HALF=0/CUDHH _HALF=1/" Makefile
"s/LIBS0=0/LI1B30=1/" Makefile

Jon

Al

ry
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Z

5. HIO|E{ek50 2L

=LA
==

AIRHI0|EF=EHA

IéI-I:H

st5E O|0|XIE REAA 2P Q1 CVATS 0|8310] 2HidS TISHSHH ZtEZ0| X3
txtofe s HE + ULt
st&Et 0|0|X|2t txt MUS A=510] Google Drive2 HZESI U=S SHM|SICL,

[

[ ]

| lunzip fcontent/drive/MyDrive/RESEARCH/binggrae/obi. zip

-d fcontentfvolovd/darknet /datasobj

lep fcontent/drive/MyDrive/RESEARCH/binagrae/obj . data Acontent/volovd/darknet /data
lcp Jfeontent/drive/MyDrive/RESEARCH/bingarae/obj . names fcontent/volovd/darknet/data

lcp focontent/drive/MyDrive/RESEARCH/bingarae/volovd—t iny—custom.cfg fcontent/volovd/darknet /cfg

obj.names X

obj.data X
B I classic_fel.h

I classes = 14 Zclassic_nonfez.5
Ztrain = data/train. txt Sclassic_sus2.0

dclassic_sus2.b

Jwvalid = datasvalid. tut

4 test = data/test.tut 3 =1 . 5D

g = data/obj . names f non-fe-2.Sin
el &l I 7plain_fal.5

Gplain_nonfe2. b
Splain_susz.0
10plain_sus2.b

£ backup = backup/

26

yolovd -tiny-custom.cfg X

1 [net]]

2# Testing

3 #batch=1

4 #subdivisions=]
5# Training

G batch=64
Tsubdivisions=16
g width=416

9 height=416

10 channels=3



MR OO FSHINM » oloix sz w

O[0fX] et5 UH

Ict.

rou

ug s

6. gitHubOlA]| Yolov4 AtHstE

[ ] #volowd-tiny
wget https://aithub. con/dlexevtB/darknet /releases/down | oad/darknet _volo_vd_pre/volovd-t iny.cony. 29

Ct.

o

7. 92 E35t data, cfg, weight I}Y A2 E X|Ys5}1l st5S LIl

[ ] #volovd-tiny
| . /darknet detector train datafobj.data cfafvolovd—tiny-custon.cfa volovd-tiny.conv.29 —dont_shaw

E=g =Xt 0|0|X|E YEESIL ZHEHSt python ZEE &

Hr

[ 1 !./darknet detector test datafobj.data cfg/volowd—tinv—custom.cfa volovd-tiny-best weights test.jpa

from |Python.display import Image
Imagel  result.jpa’)

27



& EASRHO0EF=EUM »swas

HpEH
od
1. MEEl python-3.9.exe MIAUS MX|SHC}. =1 18 7|12 e 49
% python 3.9 HMO 2 JHE|0] 2 MY A £H0| TS 4 UALILCE
oots . (Ha A
_ on{llﬂ »  Windows 10 0S 7|t LUK &L HE
2. Python 2l0[HB2|S HER D5 MSIEAHL HEE 2to|= 2 CeEe e
YFMAUS PythonO| MX|E AZ0| Lib ZC| Ot SAISHEL}. A|KF ATH
X p\/thon M| AZ OflAl J|gd0] . Pythonv3 @ )

C:\Users\At2XN\AppData\Local\Programs\Python\Python39

3. BRE BARHOIEEEN AATE( ai oor.zp) U5 3H & HIE - YOLOvA-Tiny (APRBLS, RpSTe)
config EC{0]| 0]0|X| sk&52 Solf U2 cfgit} weights OIS
SAGHZELE,
4. Python T2 £& 0|25}0{ &3#5tHLt Windows cmd Z21H0j| A + Python pip 2t0|E2{2| 2=
x_ai_ocr_web.py IS AMHSICE, - flask
\ \ \ \ - flask_socketio
C:\Users >python C:\Users\x_ai_ocr\x_ai_ocr_web.py _ _
camera-0 start opencv—python
- numpy _ )
* Serving Flask app 'x_ai_ocr_web' L|brary - flask ‘8‘% ‘”X'”H:' QEAMA L|brary
* Debug mode: on EELg. A more 22 =
WARNING: This is a development server. Do not use it in a production deployment. - pandas
Use a production WSGI server instead. _ :
* Running on all addresses (0.0.0.0) threadmg
* Running on http://127.0.0.1:5555 - base64
, - sqlite3
Press CTRL+C to quit
* Restarting with stat — requests

5. QIE{LIEIOI M T2 72H0)| F&SHTt.
H&FA @ http://127.0.0.1:5555 E& http://localhost:5555

- 28 E® srzazomipzosy
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- XIS 2

A = MAB[O[E] A4
[ =

= AUH0IH &4
A 2 HE

THENIA Ethernet
= 0|0 X|EY = Windows
(HDZ : 1280 x 720) 2| H|

" FMSHN = QMEH
(RJ45 TX) (RJ45 TX)
= OPC-UA

(Server)

= SH-AAS #4%t
- M|y

- MAEO|E]

- eIENE

HNHO/E 2E/ER S
= HAIGO[E] 24l
- HAI0[E 27
- HIAIE0[E] 22

HAE{OIO|H Ethernet

sa1Eyz
(BLSE )

= QE SW
(YOLOv4-tiny)

= ANSE

= XSHE

- QUSA

(RJ45 TX)

= OPC-UA
(Server, Client)

ST

E

- SIS Ul

(CCP 2| 8)

- AEZX|
(GlolEf 23

n QMEA|

TS —

(RRJ45 TX)

= OPC-UA
(Client)

AEZIX|

(Cloly &8
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# MEH7L 7|E=Y 1 2023 032 01

243 1 0V9782
H#E : Arducam

NERY : 222 N

D™ HDL-T150PC-10CP
CPU :i510210U Quad Core
HDD : 120GB SSD

22| 8GB DDR RAM
StHA7| - 150IX|LEDINE
XA - HTA HX|

900,000

3DZZE =4

-y HA| A 2 : Ultimaker Sb
Pro

M= PLA

A SXE 1 40%

FEMA = AtAAA B - AT
e
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A|HUM| S XS IHEMA » ooz s o

1. Yolov4E 0|&510{ <X} O|0]X| = 5}7| {8 Google ColabE 0|25}0{ O|0|X|E
Google Colab0llA Google DriveS HZGHELL.

[ ] from google.colab import drive
drive.mount{ fcontent /drive’)

2. Tl 7

|

02
ot

ZME MMiIF1 gitHubOIA darknetS ZAFSiCE,

[] 'mkdir voloyd
#cd wvolovd
lgit clone https://github. com/h ] exeviBidarknet

23

3. Darknet2 MY 517| M SM

mjo

AFsliFa Ao

mulo
ro

Ct.

[ ] %cd darknet/
lsed =i 's/0PEMCY=0/0PENCY=1/" Makefile
lsed -i "s/GPU=0/GPU=1/" Makefile
lsed —i 's/CUDMH=0/CUONH=1/" Makefile
lsed —i 'g/CUDMM_HALF=0/CUDHH_HALF=1/" Makefile
lsed —i 's/LIBS0=0/LIBS0=1/" Makefile

[ 1 !make

Q) =ezEemn 36



A|HUN| S XS IEMA p ojojx st o

ATZ 085101 2HURIS TIWEHH HEL0| X3l

3.%%* 0||]II|2f txt lIf 12 2A=3510] Google Drive2 HZE3I1 Y= SHHISICL.

[ | lunzip /content/drive/MyDrive/RESEARCH/binggrae/obi.zip -d /content/volovd/darknet/data/ob]

5. CIO[Eet50 23 4¥nels

IllIO

5t Y= ESHELE.

[ 1 lep fcontent/drive/MyDrive/RESEARCH/binggrae/obj.data /content/volovd/darknet /data
lcp fcontent/drive/MyDrive/RESEARCH/binggrae/obj .names /content/volovd/darknet/data
lep fcontent/drivesMyDrive/RESEARCH/binggrae/volavd-t iny—custom.cfg Scontent/valovd/darknet/cfg

obj.names X yolov4-tiny-custom.cfg
obj.data * -
I classic_fel.5 1 [net]
I classes = 14 2 classic_nonfe2.5 2# Testing
Ztrain = data/train.txt Jclassic_suse.0 3 #batch=1
Vo f 4 classic_sus2.b 4 #subdivisions=]
dwalid = datasvalid.tut o0 B E# Training
4 test = data/test.tut B non—-fe_2. Gmm G batch=64
5 names = data/ohj.names 7plain_fel .5 7 subdivisions=16
E backup = backupl‘f" g plain_nonfez. s Swidth=416
Iplain_sus2.0 9 height=416
10 plain_sus2. b 10 channels=3

O|oFEOITR 37 F SHLAIZoP 2|0
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6. gitHubOllA{ Yolov4 AIMSHE D RS CIRZC

[ ] #volowd-tiny
wget https://github.con/dlexeviB/darknet /releases/download/darknet _volo_v4_pre/volovd-tiny.conv. 29

Ct.

o

7. 92 E35t data, cfg, weight I}Y A2 E X|Ys5}1l st5S LIl

[ ] #volowvd-tiny
Jdarknet detector train data/fobj.data cfa/volovd-tiny-custom.cfg volovd—tiny.conv. 29 —dont_show

H=g 2% 00IXIS

8. 2l50| 2= H RAS 0|85} st5AIZl 0|0|X| = H=E
2Tkt python ZES A5 HAES TlMoi=Ct

I, /darknet detector test datasobi.data cfafvolovd—tinv-custom.cfg volovd-tiny—best. weights test.ipg

[ ]

from |Python.display import Image
Imagel result.jpa’)

38
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1. MBE python-3.9.exe IIYS MX|SH}.
% python 3.9 HEQZ JHHE|(] CIE HEUY 42 80| 22

e
1

=1

AN

2. Python 2i0|E2{2|E EERE 25 AX[cf=HLt HEE 2tojHe] 2|
UFMAUS PythonO| AX|E Z=0f Lib O Qt0f| EAFSHZELY.
D3 p\/thon MX| A2 KA
C:\Users\At2XN\AppData\Local\Programs\Python\Python39

3. HEE A|HUNEX}STHEMA AATE(x_ai_vision.zip) &S 6iH £
config ZL 0] 0|0|X| et&5S Sall 2 cfghiYe} weights TIYUS
SAFSHZEL}.

4, Python 2213 E8 0|25}0]
X_ai_vision_web.py ETE% AlsIC

C:\Users >python C:\Users\x_ai_vision\x_ai_vision_web.py
camera-0 start

* Serving Flask app 'x_ai_vision_web'
* Debug mode: on
WARNING: This is a development server. Do not use it in a production deployment.

Use a production WSGI server instead.
* Running on all addresses (0.0.0.0)
* Running on http://127.0.0.1:5000

Press CTRL+C to quit
* Restarting with stat

5. QIEYIFEON D= T30 H=STHCt
B&EFA @ http://127.0.0.1:5000 L= http://localhost:5000

AlSH5E7{LE Windows ecmd Z2 12H0]|A

Library
st
=20

39

Windows 10

Python v3

YOLOv4-Tiny

Python pip 2t0|E2{2| 2=
- flask
- flask_socketio
- opencv-python
- numpy
- flask_cors
- pandas
- threading
- base64
- sqlite3
- requests
- numba

- scipy
- filterpy

MY QEAA Library
2 7ts

ek Ho
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= L 2|
- xelz 2|
= HAL 2|

Ethernet

= Linux OS AI¥

(RJ45 TX)

= OPC-UA
(Server)

=D A A

= SH-AAS 14}
- 2HIZE

- MIAG|0]E

- AV IEEE

VS
—-_T10

= AJH|ZER|AILA
S REEERER

MYLO0/E +E/E#E FY

A
FAE{OOIY

KIT | Ethernet |

= guSH

(RJ45 TX)

= OPC-UA
(Server, Client)

= FES Ul

(ccp 2| 5)

- AERX
(H0IE 4E)

= YOOI 4
= AAHOIE SA|
= YOI &2

e o e -

- OP

L2200 .4

C-UA

(Client)

AEE|X]
E (EI|OIE1 =20
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7

BEAHIE)

QAMZMZAX| MM 2E (PIR)

tl2t 25 (X2l =& NOIR )

174

174

25,000

30,000

900,000

# HEZH7L71EY 202349 038 01

H|31

EEH : OSTSen-PIR100
HaE : 2A|AH

ZHX[742] : 2|t 7m

ZX| ZtE 1110 ° (#65°)
AR 7| 4=

2EFH : YR-030
Zeigt 1.8

EF72 : OpZt 7|F 5~8m
52t:60°

Dol - HDL-T150PC-10CP
CPU :i510210U Quad Core
HDD : 120GB SSD

22| 8GB DDR RAM
StH3 7| - 16QIX[LEDIHL
BX[YA - A X
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# MEH7H71ZL £ 2023 03& 01¢
REAHS)

H|2

2t=H|2|m0] 4B HE 14 120,000 ZEH : 2tXH|2|T}0| 4B

3DIZIE &3
- HEA| AL B : Ultimaker S5 Pro
M= : PLA

1set 15,000 =4 =XE 1 40%
# FEMAM e XERAA Tl - M=
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# HEZH7L71EY 202349 038 01
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95 o 9l :

VoItage

Ofm O My
r= Jr“ Jr“ HH
. OE

O -
:Im

Alg
20| =
25A1|k| 2Jt-| |:|x|E-| 2Jt-|

3 Channel or 12 Channel
2F: 20A ~ 400A
Z|gbee/2.4GHz/modbus

: DS18B20

-560C~125C
3.3V, bV

A7 |
=3 4H

Zlgbee/2 4GHz/LAN

HZ3 -S4

£2: 20| &
QM 2;:1 CIX|E 2™

Q2 :

EA| _7F_E
OI—O

31 4I-I

Zlgbee/2 4GHz/LAN
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LD HTIHEEBIAIN »

1. 1™ Ip 44
- dhcped.conf Y =X
$ sudo nano -1 /etc/dhcped.conf
- 13 IPt ROUTERS HHE 3

2. HO| M&S ¢lst a8 A o =3
- x_motion.py It &M
$ nano /home/haccp/x_motion.py
- SF& url ¥ parameter 2/2 S Al HEO| A &H

motior
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A-I p DMZXMA S/W TS 2 H&

O LEXHLH E E S|
OCOO0OOO H L.
1. ZEAXANM HE OS%_—'?'—%'Ol 7tSoleS EH| =11 38 7|1& 22 oo
- 2= OS 0|0|X|Z micro-SD7IE0]| OS EAloZ F=Ct.
- OS IfYUH : smarthaccp_iot2_20230306.iso S9HH - Raspbian OS Firmware 7|8t HZ &8 7t
% DE T A3ut T 210|E 2127 HR|E0f Q= OS 0|0|X| oY
- M2H rufus-3.21p.exe IYUZ 0|2ot0] =H|St micro—SD7L=0| =

OoT = =22 (L iy HF O Xt Z42F =13

HEE 0SZ MA[SIC} © 7y Python v3 7hE Azkskst HW 71 210

% rufus—3.21p.exe IIY2 OS O|O|X|E micro-SDE & AX[ciF= F&

oz
2. 2M HEY3 4™
- AX|7t #=F micro-SD7I=0f|A Otz MAS FM SHZ0 A
FgoliELt.
- wpa_supplicant.conf  2tXZH[2[I0] Library
ctrl_interface= =/var/run/wpa_supplicant =netdev - serial
network={ - socket
id= O b St wifi Ol 5« - pickle
She wifi HZHsr g O SEMHH OEAA Library
Library _ g8 7ts
- picamera
- Rpi.GPIO
- gpiozero
- sqlite3

710N HEE ZEZXMN IPE SIS

T OTr

_ oM zo
x HE R HEQS FEo|M S2U7|HO0| “raspberrypi”
- ssh &< @ port 22 / ID hacep / PW haccp
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1. Python v32} python ZEE Z¢e T2 1HS MX|SHCL =1 I8 7|1 2 9o
X python 3.9 H{TOZ JHUE|0 THE MHY R +H0| QY == UASLICL

2GHH - Windows 10 O 7|t.'_fﬂ—8-%”' MK 22 A
2. Python 210|512{2|2 HE2 B UR|a|F7{LE HEE 3jo|22q2) (25 AL)
YETAS PythonO| AXIE ZZ0| Lib B 2o SAISHECY, ol Pyth i
b . on v3 2=
5 python A4%] 22 Ol =61 - Py T1 ZEss e olof
C:\Users\At2XN\AppData\Local\Programs\Python\Python39 QEAA |5 B
X o iy L (=)
B YOLOv4-Tiny (Bt RSEY)
3. Python T2 £2 0|2510 481517t Windows cmdOf|A] +  Python pip 2{0|22{2| 2=
T2HS HAs - flask
- flask_socketio
C:\Users >python C:\Users\x_ai_ocr\x_ai_vision_web.py
camera-0 start — opencv-python
- numpy
* Serving Flask app 'x_ai_vision_web'
* Debug mode: on - flask_cors
WARNING: This is a development server. Do not use it in a production = pandas
deployment. Use a production WSGI server instead. H _ . —S‘
* Running on all addresses (0.0.0.0) LI;):‘;I‘Y threadlng St
* Running on http://127.0.0.1:5555 == - base64 =
Press CTRL+C to quit - SqllteS
* Restarting with stat - requests
- numba
4. QIE{AIEOA T2 T30 HESLCt. - scipy
H&ZA : http://127.0.0.1:5555 EE http://localhost:5555 - filterpy

Q) szeiezomn 52
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dSE1 Sar
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EX21

17.1T

0I¥ (-100.0¢c ~-18.0C)

X=1

2.2T

HAF(0.0C ~8.0C)

2023-03-08 15:09:47

2G4

H& (0.0C ~8.0C)

Azt

2023-03-08
15:07:26

= 2023-03-08

= A0S 2gd IR0 15:05:38

2023-03-08
15:03:17

. - 2023-03-08
=41 OIZXl =41 129N 150204
2023-03-08

15:01:15

] ; J
B azuzommaosy Y. () A Ro ARy b wayzommapizy < FRATOIALE

= Q15 = USLCH. 1. Xl 2ot FAE, A0S TJ2|10 ZF M| AEfT} MA[ZICE M
ZHHSE0| 2, HA 2 He| EAE oR, 2 ZX| 6F, 4| FLCh 2 HO|HE Soll XISC2 2PAE 7t TWEE[D BE H|0|E{ 7t 244l
MEHE EOIg £ Un WUSETE MEHSIH AN SIHO R O|SEHLICE E mjojct Y% SHEte| SF0f FIHELIC
X SEALE] Tl £tD
2. MA[ZICE FHT FHHI AME|D O] KRFE TEGHY AFZXAL7 HOtH EA| X Bt 222 Y §|0| P EAIELICH
OlAlst 4 QI 2 U2 WA FLICH o
¢ OJEHE — SM KA - REA) 74T — 2l O[S — Hzi z.fgiig_ﬁ:lflﬁ U SHAME] HA A MA|ZICZ AjH{0f] M&510] &88

% refri_web L L refri_web.py IFHOA HE AMH FHE HES &= ASLICH
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(Server)
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- A7 IEEE

Ethernet
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