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Development of Remote Control System based on CNC Cutting Machine for
Gradual Construction of Smart Factory Environment

Jinhwa Jung' - Donghyeok An'f

ABSTRACT

The technological advances such as communication, sensor, and artificial intelligence lead smart factory construction. Smart factory
aims at efficient process control by utilizing data from the existing automation process and intelligence technology such as machine
learning. As a result of constructing smart factory, productivity increases, but costs increase. Therefore, small companies try to make
a step-by-step transition from existing process to smart factory. In this paper, we have proposed a remote control system that support
data collection, monitoring, and control for manufacturing equipment to support the construction of CNC cutting machine based
small-scale smart factory. We have proposed the structure and design of the proposed system and efficient sensing data transmission
scheme. To check the feasibility, the system was implemented for CNC cutting machine and functionality verification was performed.
For performance evaluation, the web page access time was measured. The results means that the implemented system is available level.
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Fig. 1. The Overview of Remote Control System
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Fig. 2. The Structure of Remote Control System
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Table 1. Data Transmission Algorithm from Manufacturing
Equipment to Server
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T Data {- transmission data array

TS <~ current timestamp

FOR each data i in S_Data
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Table 2. Sensing Data Handling Algorithm in Server

T Data {- transmission data array
Alarm_S_Data {- sensed data for alarm array

FOR each data i in T Data
IF T_Datalil is empty
T Datali] ¢- stored recent T Datali] in DB
ENDIF
ENDFOR

FOR each data i in T Data
IF T_Datali] is not normal
add T Datali] to Alarm_S data
ENDIF
IF T_Datalil is not video
Save T Datali] to DB
ELSE
Save video to Storage
ENDIF
ENDFOR

Send Alarm_S Data to Web
Send Alarm_S Data to Android through FCM

CNC det7] )0l me} o7 Aof A|ARIA AFESH=
Aot Aol 7159 et SRt vhdst] wiZol Al}tst
U Ao] AAF A= A4 Hlole E Ao} Pl AR
o7} wij§- ofFoh. wEbA AT A|A” T Al gH] A
Al Configure.html& Bl AHESF A4 do]E|e} Alof
B2 A%

Y1} F=Zolt ofETA o] 2 ALY B4l B9l AR
AoflA BUEE 752 AlgohH, & de7t HitingE 4
= 7|Hto g =oJ3tth Fig. 3004 UehL Q= ZAE, €Y
Main.html®} Detail.htmle] 71422 GetRenewedData()
= & @AY A HolHE 833ttt AHERE 4l b
OJE1E £41 ¥ & Main. html2 89F FRE Detail. html
2 A Hlol"HE &8ttt tERolE ol &Y A o) =
g2 92 AR Hlo]HE 7|Rte 2 g9 o]} o iE 3
Agtet. wtek gro] A4 ®97F oty g AlEdtth

Detail htmlolA] 94 ©lolgo] AEZYS A|¢siH,
Fig. 4= 2EZY Al A[EA tho|o]l & #EsHL Qlth
Detail. htmlollA] GetCameralist $&& 53l AHZHH
G4 diolg 9] BEEE A8 ARAE B 949 AE
e 4T AL, GetStreaming T&S 53 AEZH A
H|AE AlFgl.

HollA AlJsk= Ao F Ao AE Fofl Alo] FH<S
CNC ZEdt #u)of| Agslic), Fig. 5= AR} AH)9] &7
Aol B AYFHE W A|lFA tho]ojIfo|t}. Detail.
htmloA PutRequestOnOffE &3O Z N Au{of|A] Ao
HYPZ ALttt o]%&, AWM7t Data collection module2
2R A HolHE £4T o, sid CNC dAd AH
Control moduleolAl A&Hh7] Sl Alo] FHS HAEIh

A

)

|

oF Mt o rlr ¢

HZ Hol AIA” JHY 301

ﬁ]
. detail.
‘ User ‘ ‘ main.html ‘ ’ html Server

T T T

1 | 1 |
| | | |
| R, | |
i interval  rhy i i
: Data() : uDataO—b:
| | |
1 1 |
| | |
: ————————— Data———{(————-Deta——————:
| | |
- - Display- — — — — L | 1
1 1 |
| | |
| 1 |
1 1 |
: Error Check : :
| | |
| alt ) i I
| | |
I Error | I
1 1 |
| | |
: Notification() : :
:<— — — —Notification- — — — - : :
| O i | |
| No Error| | |
| | |
1 1 |
| | |
l 1 |
1 1 |
| | |
1 1 |
| | |
1 1 |
| T | |
| 1 |
1 \

|
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