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Abstract: There are many difficulties in the applications of smart manufacturing technology in the era of the 4th industrial

revolution. In this paper, a test bed was built to aim for acquiring smart manufacturing technology, and the test bed was designed

to acquire basic technologies necessary for PLC (Programmable Logic Controller), HMI, Internet of Things (IoT), artificial

intelligence (Al) and big data. By building a vehicle maintenance lift that can be easily accessed by the general public, PLC

control technology and HMI drawing technology can be acquired, and by using cloud services, workers can respond to

emergencies and alarms regardless of time and space. In addition, by managing and monitoring data for smart manufacturing,

it is possible to acquire basic technologies necessary for embedded systems, the Internet of Things, artificial intelligence, and

big data. It is expected that the improvement of smart manufacturing technology capability according to the results of this

study will contribute to the effect of creating added value according to the applications of smart manufacturing technology

in the future.
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Table 1. Reason for selecting the controller and its role in the system.

Category Reason for selection Role in the system
The most popular and
. pop Test bed sequence
LSIS PLC universally used PLC
K control
in Korea
Currently, the most .
i Y Collects device and
widely used ARM-
K worker status
Cortex M4 based Cortex M-series . K .
A information and delivers
MCU in the embedded K X
it to Raspberry Pi
system field
. Collecting work place
Supports various . .
o . K and local information
. application libraries K
Raspberry Pi and configuring the

and enables remote

monitoring UI using the
access (Web) gL usmg

received information

(a)

CYUNDER
|, UFTER
i )

LIFTER

Fig. 1. Configuration of the system controller of the test bed. (a)
Block diagram of testbed system and (b) phtotype appearance for
testbed system.
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Fig. 2. Communication configuration of testbed system.
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Table 2. Each communication setting and system application part.
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Fig. 3. PLC programming for testbed control system.
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Fig. 4. HMI drawing screen for PLC control (a) block diagram of

Category Communlcatlon SettlIlgS Automobile Maintenance Center Vehicle Maintenance Lift
part
Use Tx, Rx, GND 3-strand
RS 232 s?gnal lines, ' LSIS PLC to
data bits 8, stop bits 1, Control HMI
baud rate 38,400
TRXD+, TRXD- using 2-strand 0 mippEL
RS 485 ’signal line, ' LSIS PLC to
data bits 8, stop bits 1, Cortex M4
baud rate 9,600
HMI and (b) execution screen of HMI.
Using USB to micro 5pin,
SIng . ° mlcr? pil Connect Cortex M4
UART data bits 8, stop bits 1, .
to Raspberry Pi

baud rate 115,200
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Table 3. Each communication setting and system application part.

Category Channel 1~ Channel 2
Communication type RS232C RS485
C ti
onnection Baud rate 38,400 9.600
settings
Terminating resistance Inactive Inactive
XGT XGT
Operation mode
server server
Table 4. Advanced setting-Cnet.
Category Channel 1~ Channel 2
Data bit 8 8
C ti
onn.ec ion Stop bit | 1
settings
Parity bit NONE NONE
Response latency ! !
(0~50)(*10ms)
Delay time 0 0
Time setting (0~255)(*10ms)
Waiting time
between characters 1 1
(0~255)(*10ms)
3.2 Cortex-M4 2} 2f=H|2| 2t T2 8

ef=d2]uto]et UART g4l B75 $15tH] serial port
L /dev/ttyUSB0C. & 5t9] baud rate 115,200 bps& &
A5t 0, data bits:= 8 Bit& parity= none 12]il
stop bits= 12 AAs5t9ct £33 DTR, RTS, CTS, DSR
= 717} auto2 AR5t 2k=d|2]ato] UART E41S
E5lo] AlRF BEE A KFu]AME] 2 AHH] QA 312 5.9 U E}
7] et aA3 e = 9 50 YERU It

Flow 7|8F S2t9-& MU|AE Z-8sto] Zgu]du] AJH,
Ardehd, AdAF YA glolgo o 2 a3t UIE
T/dsto] AlZka F7bof] Lo RbR] of v 215 H AHARE
of thAsto] AULE MRS 95t HlolH & #e] Y RYH

2]at & olz 2 sloict AlRfERE A AW AME] W AFH| S

A R4 52 Uepulz] Ystel RUE Ule} axuaja}
o] UARTAA Fcx 13 60] LERIC) 4k Aale
733 70] hepgict.

if(htim->Instance == TIM3)
serial_counter++;

Signal = (int)adc_buff; /I read the Pulse Sensor
sampleCounter += 2; // keep track of the time in mS with this variable
N = sampleCounter - lastBeatTime; // monitor the time since the last beat to avoid noise

J/ find the peak and trough of the pulse wave
if(Signal < thresh &8 N > (IBI / 5) * 3)
{ // avoid dichrotic noise by waiting 3/5 of last IBI
if(Signal < T)
{ /I T is the trough
T = Signal; J/ keep track of lowest point in pulse wave
}
}

if(Signal > thresh &8 Signal > P)
{ // thresh condition helps avoid noise
P = Signal; // P is the peak
} // keep track of highest point in pulse wave

/{ NOW IT'S TIME TO LOOK FOR THE HEART BEAT
1/ signal surges up in value every time there is a pulse
if(N > 250)
1/ avoid high frequency noise
if({Signal > thresh) && (Pulse == false) && (N > (Bl / 5) * 3))
{

Pulse = true; // set the Pulse flag when we think there is a pulse
//digitalWrite(blinkPin, HIGH); // turn on pin 13 LED

1Bl = sampleCounter - lastBeatTime; // measure time between beats in mS
lastBeatTime = sampleCounter; // keep track of time for next pulse

if(firstBeat)
{ /1 if it's the first time we found a beat, if firstBeat == TRUE

firstBeat = false; 1/ clear firstBeat flag

Fig. 5. Source code for displaying heart rate and equipment status
through communication with Raspberry Pi.

Fig. 6. Ul and source code for displaying heart rate, equipment
status, and number of equipment operation (a) Ul and (b) source
code.

Fig. 7. Operation result of test bed system.
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