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Abstract

This research has brought the Internet of Things technology to support automatic
machine development. It aims to design and develop a mini CNC milling machine-
controlling system with high-precision suitable for wood, acrylic sheet and small
workpieces, and easy to move when compared with a large machine. This research
was carried out by using ADDIE Model, including analysis, design, development,
implementation, and outcome evaluation of small CNC milling machines. The CNC
milling machine operation can be controlled via a web browser developed by Node-
RED software and the instruction dataset is transmitted by MQTT Protocol, a core
standard protocol of ISO/IEC 20922:2016. The results showed that the movement of
the mini CNC milling machine can be controlled precisely. The variation in the X-axis
is 1.00, the Y-axis is 1.00, and the Z-axis is 0.99, and it also reduces the problem of
installing the driver package on the operating system.

Keywords: CNC, Control system, Internet of things technology, MQTT
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H1uasornedumesidn wazsinluussgndldanuiuanuiiudy 9 Snuinuie 1wy Kodali &
Anjum (2018) lavinarswaunszuusaluddnieludruuudwnesinvesassnd s lnely
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A5197 2 NANISVNAEADUTLYLLAADUNVDILAU X

ASIN/sze

X10 X20 X30 X-10 X-20 X-30
1 10 20.2 30.15 10.1 20.2 30.15
2 10.1 20.1 30.2 10.15 20.15 30.1
3 10 20.15 30.15 10.1 20.1 30.15
a4 10.1 20.1 30.1 10.1 20.15 30.25
5 10.1 20.15 30.15 10.15 20.2 30.2
6 10 20.05 30.1 10.1 20.1 30.15
7 10.1 20.1 30.15 10.1 20.2 30.25
8 10.15 20.15 30.2 10.15 20.1 30.15
9 10.1 20.1 30.3 10.1 20.15 30.15
10 10.15 20.2 30.15 10.15 20.15 30.2
Mean 10.08 20.13 30.165 10.12 20.15 30.175
SD 0.06 0.05 0.06 0.03 0.04 0.05
SSE 0.09 0.19 0.30 0.15 0.24 0.33

PNAITNA 2 INANANITNAFOUTEHLAITAADUNUUILAUL X NANITILATIEANAANS

HATINVDITRHANAIANNGIERS (Error sum of squares, SSE) d@sanluszezuinda X30 A
0.30 wayszevaude X-30 A1 0.33 sziuldiilussevfiiud ulutuinny X avilan SSE 7
dusne warildmufuuds (Rsquared ) fiAwiniu 1.00 wazdhwazvosnsvhiuluuus
Eumse sawanslunni 8

AT 3 IINHANITNAFOUTEILNITLAA BUTUUILAY Y HANITILATIZANATNS

HATINVDITORANAIANG9A04 (Error sum of squares, SSE) gegaluszuzuine Y30 da

a a

0.62 uazsvavaud Y-30 da1 0.40 aziuldinluszesiiiviuluwuouny v aiidn SSE 4
Wududae wazdannufuuds (R-Squared ) iauvniu 1.00 wazdnwazaoens iulu
WUBEUASY Fauandluning 9

NANTNF 4 PINHANITNAROUTLELNITLAA DUTNMLILNY Z NANITIATIEVRAENS
HATINVBITBHANAIANEIAD4 (error sum of squares #38 SSE) gegaluszuzuinae 230 i
fin 3.6 uAzsTEzaURe Z-30 SA1 2.90 sziuldinlussesTifintulunuiuny X azdian SSE
ffintude uazilieuduuds (RSquared ) Sidwinfu 0.99 uazdnwazvssnsiiuly

LUAUANTI AILEAIIUNTINA 10
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R-Squared X-axis
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A519% 3 NANISVNAADUTLULLAADUNVDILAU Y

Wi 8 nuansteLaA1ANURULYS (R-squared) Tuluaunu X

ASIN/sze

Y10 Y20 Y30 Y-10 Y-20 Y-30

1 10.15 20.2 30.15 10.1 20.2 30.15
2 10.1 20.2 30.3 10.1 20.1 30.3
3 10.2 20.1 30.3 10.2 20.15 30.1
4 10.1 20.15 30.15 10.15 20.15 30.15
5 10.15 20.2 30.15 10.05 20.3 30.15
6 10.1 20.2 30.3 10.1 20.1 30.3
7 10.2 20.15 30.1 10.1 20.3 30.2
8 10.1 20.15 30.15 10.15 20.15 30.15
9 10.1 20.3 30.1 10.25 20.1 30.2
10 10.2 20.15 30.2 10.2 20.15 30.2
Mean 10.14 20.18 30.19 10.14 20.17 30.19
SD 0.05 0.05 0.08 0.06 0.08 0.07
SSE 0.215 0.35 0.42 0.23 0.34 0.4
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R-Squared Y-axis
40.00
y = 1.0076x + 0.0017
30.00 T )
20.00 o
10.00 2
0.00
-40 -30 -20 .:1.@-:_1_&;(;' 10 20 30 40
. -20.00
o 130,00
-40.00
AW 9 nIMuaRITaaAIAINNRULYST (R-squared) Tuwiunu Y
A151971 4 HANIINAREUTEELMADUTIVEINY Z
ﬂ%&‘ﬁ/ﬁ:&lz Z10 Z20 Z30 Z-10 Z-20 Z-30
1 9.8 19.5 29 10.2 21 30.6
2 9.5 19 29.6 10.5 20.5 30.7
3 10 19 29.8 10.3 20.3 30.6
4 9.5 19.8 29.8 10.2 20.2 30.2
5 10.1 19.7 29.6 10.3 20.5 30.6
6 9.8 20 29 10.5 20.5 30.6
7 9.5 20.1 29 10.3 20.3 30.4
8 9.8 19.6 29.8 10.2 20.2 30.6
9 9.6 19.8 29.6 10.3 20.1 30.5
10 10.1 20 29.8 10.3 20.2 30.4
Mean 9.77 19.65 29.5 10.31 20.38 30.52
SD 0.24 0.39 0.36 0.11 0.26 0.15
SSE 1.05 2.59 3.64 1.07 2.06 29
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R-Squared Z-axis
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