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Development of the 5-axis Manipulator Robot Controller using Embedded Control System
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Abstract

This article presents the development of the 5-axis
manipulator robot controller by using the embedded control
system, which consists of the microcontroller ESP32 as a master
controller and five microcontrollers of Atmega328P as the slave
controller. The data communication between them used the
i2c bus for interfacing the data protocol. The slave controller is
computing PID control of each joint motion of 5-axis SCORBOT-
ER9. In the experiments, the joint angle changes and the
position of end-effector is to calculate simultaneously. As the
experimental results, the standard deviation of joint angles
about +0.48° degree, and the standard deviation at the end-
effector position is about +2.81 mm. which can be applied to
other 5-axis manipulator robot arm, including reducing costs,
and it is also applied in teaching the manipulator robot arm
workshops.
Keywords: Manipulator Robot, Embedded System, Forward
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Z200mm

5. @3unan1svnaeg
a a o o ' v o '

PMNHANTNAABINTARBUN VR VUNA TS uMLY A fusumde B
fganenatlwinuukengdiu dmsunrunayueud SCORBOT-ERY
fAndeavunnsguvenudesauwsazunuluidayy s9ud9an
WeauunnsgIuvesiunitaswvunaludaiie wandlilumisns
P a v & o
7 4 wazm1519 5 NaN1TNAARILARILTLNITEUUEINSAT N
ANNiug TNl TnadAndsuuunnsgudanvesuAasunu

s . - a0
wagldiiu +0.5° vugfiandesuunnsgudsuiiwesatgnau
waglidiiy 3 Tadwes Feglunaeifiiisanedniunisldaunu
nsisguNsaeULaYNITVInasluiaal JuRnswintu

P37 4 ANTEAUUIIATTIUTBULABZ LN UTDIUIUNA

damdenuunmiguuwiazunurasuunatdayu()

GILLWUY 81 82 03 Ba 65
A + 0031 +0.037 +0.203 +0.000 £ 0475
B + 0059 £0.203 +0.156 +0.000 £ 0,350

M15199 5 Andeauunnsgudasiunigalatgvesuuns

drudsavumnsgruenunadaiummin/asusy
GALLALG x y z pitch yaw roll
A + 0.9445mm | + 0.0876mm |+ 08270 mm | = 0.2066" + 0.2406° +1.1205°
B 0053 mm | 0236 mm | £ 2813 mm +0.140° +0.321° = 0179
% a
LaN&198194
[1]1 K. Lynch and F. Park, (2017), “Modern Robotics: Mechanics,

Planning, and Control,” Cambridge University Press.
https://modernrobotics.org.

International Federation of Robotics, (2025), “Record of 4
million robots working in factories worldwide,” [online].
Available: https://ifr.org/ifr-press-releases/news/record-of-
4-million-robots-working-in-factories-worldwide.
[Accessed: 28-Jun-2025].

H. McGloin, M. Studley, R. Mawle, and A. Winfield, (2023),
“Introducing the Concept of Repurposing Robots; to
Increase their Useful Life, Reduce Waste, and Improve
Sustainability in the Robotics Industry,” Proc. 8th Int. Conf.
Robot Ethics and Standards (ICRES), Utrecht, Netherlands,
pp.16-27.

Intelitek, SCORBOT-ER IX User Manual, [online]. Available:
https://www.theoldrobots.com/book45/scorbot-ERIX.pdf.
[Accessed: 28-Jun-2025].

3591 v1azes way AARYT UIARUS, (2564), “A153LATIER
FaumanslutantvesuguduIunasu Denso VS-6577,”

Msaswmelulagndsnuwazdaanasy (JEET), U 8, atun 1,
911 60-68.


https://ifr.org/ifr-press-releases/news/record-of-4-million-robots-working-in-factories-worldwide
https://ifr.org/ifr-press-releases/news/record-of-4-million-robots-working-in-factories-worldwide

