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The advance of Arduino-based technology has spurred innovation in the
realm of robotic arm control, offering a cost-effective and accessible
platform for enthusiasts and professionals alike. This paper presents the
development of robot arm control using an Arduino controller. The work
involves the integration of Arduino microcontrollers and sensors to enable
precise and dynamic control of a robotic arm. The proposed robot is
controlled by 4 servo motors, the motors rotate left, right, front, and back.
The paper discusses the challenges encountered during the development
process and proposes solutions, paving the way for further advancements in
this burgeoning field. With Arduino's widespread availability and affordability,
the presented robotic arm control system holds promise for expanding the
accessibility of robotics education and fostering innovation in automation
technologies. This paper provides a glimpse into the promising synergy
between Arduino and robotic arm control, highlighting the contributions and

implications of this technology in shaping the future of automation.
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1. INTRODUCTION

The introduction discusses the pervasive role of technology and automation in today's world,
highlighting the increasing workload on humans and the need for efficient solutions. It introduces robotics as
a key player in reducing human effort, improving precision, and saving time, money, and resources. Robotics
involves mechanical engineering, electrical engineering, and computer science, and the programming
language Arduino is mentioned for coding robotic machines. The focus is on robotic arms, which mimic
human arm movements and find applications in industries for tasks like picking and placing objects. The
project described is centered on an Internet of things (1oT)-based robotic arm, highlighting the significance of
10T in modern technology. The project aims to address technical aspects, challenges, and applications of
robotic arms, emphasizing their potential use as artificial limbs for individuals who have lost a hand. The
keywords include loT, robotic arm, potentiometer, servo motor, Arduino, and micro-electro-mechanical
systems (MEMS). The introduction also briefly discusses the current trend of 10T in various sectors and its
application in automating processes, including in the field of robotics [1]-[7].

The authors discussed the widespread applications of robotic arms across various fields, with a
focus on their role in the automated industry. Robotic arms assist professionals in tasks like lifting heavy
objects, handling hazardous substances, and exploring inhospitable environments, enhancing overall job
safety. These arms are programmable devices, resembling human arms, and can be manually controlled or

Journal homepage: http://ijra.iaescore.com


https://creativecommons.org/licenses/by-sa/4.0/

IAES Int J Rob & Autom ISSN: 2722-2586 a 265

automated. Automated robotic arms operate with minimal or no operator assistance, relying on programs and
sensors. The fusion of mechanical and electronics engineering has catalyzed significant progress in
automation technology. A prominent outcome of this convergence is the evolution of robot technology,
marking a shift towards increased reliance on automated systems. This transformation has revolutionized
industries, with the integration of robot systems streamlining processes and reducing reliance on human
labor. However, the current market focus is on enhancing and refining these systems to meet the demands of
evolving industries. The challenge lies in continually improving these systems to emulate and enhance
human capabilities, ensuring a seamless integration of robots into various domains. This paper explores the
ongoing efforts and achievements in designing robots that closely resemble human movements, with a
special emphasis on the unique and promising realm of gesture-based control [8]-[10].

The present-day industrial focus is on computer-based interaction and robots to enhance productivity
and ensure consistent product quality, gaining a competitive edge. Modern robots are characterized by speed,
intelligence, accuracy, and improved capabilities, making them increasingly suitable for both high mix-low
volume and low mix-high volume production. Collaborative robots, can work alongside humans, share a
workspace and use sensor technology to operate safely in hazardous environments [10]-[15].

Robots are commonly employed for dangerous, intricate, and repetitive tasks, reducing human
presence. They have gained widespread acceptance globally due to their error-free performance. Beyond
industrial applications, robots prove beneficial for home automation systems catering to elderly and
physically impaired individuals. Gesture recognition serves as a dynamic interface between robots and users,
enabling complex machine operations through hand movements without physical contact. Gesture-controlled
robots facilitate the integration of disabled individuals into regular work life, enhancing autonomy in daily
activities. This control method also holds practical value in military and defense operations, as well as
surgical procedures, providing a solution for time-sensitive situations and remote exploration in diverse
environments [16]-[20]. The introduction discusses the significance of robotic systems, particularly robotic
arms, in the manufacturing industry, aligning with the fourth industrial revolution. It traces the historical
development of industrial robots since 1954, emphasizing their ability to perform various tasks automatically
and enhance productivity in manufacturing compared to human labor. The focus then shifts to studies
involving pick-and-place robotic arms for industrial applications, with examples of 6-DOF and 3-DOF
manipulator robots [21]-[25].

2. BLOCK DIAGRAM

Figure 1 shows the block diagram interaction of components creating a robotic arm controlled by an
Arduino board involves assembling the mechanical structure, connecting servo motors for joint movements,
and integrating electronic components. After assembling the robotic arm, servo motors are connected to the
Arduino board, typically using jumper wires. A suitable power supply is essential to provide power to both
the Arduino and the servo motors. With the Arduino IDE installed on a computer, a custom program is
written to control the servo motors, specifying the desired angles for each joint. This program is then
uploaded to the Arduino board using a USB cable. Testing and calibration follow, ensuring the robotic arm
moves accurately according to the specified angles. For enhanced functionality, optional sensors like
accelerometers or gyroscopes can be incorporated to provide feedback. Advanced features such as wireless
control through modules like Bluetooth or Wi-Fi can also be implemented. Continuous refinement and
exploration of additional capabilities can further enhance the overall functionality of the Arduino-based
robotic arm control system. The Arduino-based control of a robotic arm is made possible through the
integration of servo motors, crucial components that facilitate precise joint movements. Connected to the
Arduino board, these servo motors act as the muscle of the robotic arm, responding to programmed
instructions that dictate the angles and positions of each joint. The Arduino platform, with its user-friendly
IDE, allows for the creation of a tailored code that translates desired movements into actionable commands
for the servo motors. Through careful calibration and testing, the robotic arm's range of motion can be fine-
tuned to ensure accurate and coordinated actions. The servo motors play a pivotal role in executing these
movements, providing the necessary mechanical force to articulate the various segments of the arm. This
integration of servo motors with the Arduino platform not only simplifies control but also opens the door to
additional functionalities, such as incorporating sensors for feedback or enabling wireless communication for
remote operation. In essence, the synergy between Arduino and servo motors forms the foundation for the
dynamic and controlled motion of the robotic arm.

The mechanical structure of a robotic arm, orchestrated by Arduino-based control, serves as the
physical framework that enables precise and coordinated movements. Comprising segments and joints, the
arm'’s design is a critical consideration for its range of motion and overall functionality. Each joint, typically
actuated by servo motors, plays a specific role in allowing the arm to articulate and reach various positions.
The integration of this mechanical structure with Arduino control is pivotal, as it transforms the theoretical
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concept of the robotic arm into a tangible, dynamic entity. The Arduino board acts as the central intelligence,
interpreting commands and orchestrating the movement of the arm’s segments through the servo motors. This
collaboration between the mechanical structure and Arduino-based control not only defines the arm's
physical capabilities but also opens avenues for customization and expansion. The mechanical design,
coupled with precise control from Arduino, establishes the foundation for a versatile and programmable
robotic arm capable of executing tasks with accuracy and efficiency.

Servo 1 Servo 2 Servo 4

(Base) (Shoulder)

(clamper)

MB102 5v/3.3v » Arduino UNO  |g—1 IR sensor
f atmega328p

Power Supply

Figure 1. Block diagram interaction of components

Controlling a robotic arm using Arduino involves a sophisticated interplay of hardware and
software, with the power supply playing a crucial role in ensuring smooth and reliable operation. The
Arduino board serves as the brain of the robotic arm, executing pre-programmed instructions or responding
to real-time inputs from sensors. To power the system, a stable and appropriate power supply is essential.
This typically involves providing power to the Arduino board, motor drivers, and, most importantly, the
motors responsible for the robotic arm's movement. Voltage and current requirements vary based on the
specific components used in the robotic arm, and it is crucial to select a power supply that meets these
specifications. Additionally, voltage regulators or motor drivers may be employed to manage the power
distribution and protect sensitive components from voltage spikes. A well-designed power supply system
ensures the reliability and efficiency of the Arduino-controlled robotic arm, allowing it to perform precise
and controlled movements in various applications, such as manufacturing, automation, or educational
projects.

Jumper wires play a vital role in the realm of Arduino-controlled robotic arm systems, serving as the
connective tissue that links different components together. These wires, typically equipped with male and
female connectors, facilitate the seamless transmission of signals and power between the Arduino board,
sensors, motor drivers, and various other electronic modules within the robotic arm setup. In the context of
robotic arm control, jumper wires are instrumental in establishing the necessary connections between the
microcontroller and the motors responsible for the arm's movements. They are also utilized to link sensors,
such as encoders or limit switches, to the Arduino for feedback and control purposes. The color-coding of
jumper wires aids in distinguishing between different functionalities, streamlining the wiring process and
enhancing overall system organization.

The Arduino integrated development environment (IDE) serves as the programming hub for the
control and coordination of robotic arms powered by Arduino technology. This user-friendly software
provides a platform for writing, compiling, and uploading code to the Arduino microcontroller that governs
the robotic arm's movements. Programmers and enthusiasts can leverage the Arduino IDE to create custom
scripts and algorithms, defining the arm's behavior, motion sequences, and responses to external stimuli. The
IDE supports a simplified C/C++ programming language, making it accessible even for those with limited
coding experience. Within the Arduino IDE, users can harness a variety of libraries and functions tailored for
robotics, enabling the seamless integration of sensors, motors, and other electronic components into the
control scheme. Additionally, the IDE provides a serial monitor for real-time debugging and monitoring of
sensor data or debugging information, essential for refining and troubleshooting the robotic arm's
functionality. The Arduino IDE acts as a crucial interface between the programmer and the hardware,
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streamlining the development process for Arduino-based robotic arms. It empowers users to translate their
creative ideas into executable code, facilitating precise control and automation of the robotic arm's tasks with
ease and efficiency. In an Arduino-based robotic arm control system, the interaction between components can
be visually represented through a block diagram. The diagram illustrates the flow of information and signals
among key elements of the system. At the center of the diagram is the Arduino microcontroller, which serves
as the brain of the robotic arm. This core component processes the code written in the Arduino IDE,
translating it into commands for the robotic arm's movement.

The microcontroller interfaces with various components to execute these commands. The Sensors,
such as encoders or limit switches, provide feedback to the Arduino about the position and status of the
robotic arm. This information is crucial for ensuring accurate and controlled movements. Motor drivers
receive signals from the Arduino and regulate the power supplied to the motors. They act as intermediaries
between the microcontroller and the motors, translating digital signals into the necessary power levels. The
motors are responsible for driving the different joints and actuators of the robotic arm. They receive power
and control signals from the motor drivers, allowing precise movement based on the commands from the
Arduino. The power supply provides the necessary voltage and current to the Arduino, sensors, motor
drivers, and motors. It ensures that the entire system operates within its specified electrical parameters.
Jumper wires establish physical connections between the components, enabling the smooth transmission of
signals and power. They link the Arduino to sensors, motor drivers, and other electronic modules, forming
the physical backbone of the control system. The block diagram visually encapsulates the collaborative
interplay of these components in an Arduino robotic arm control system, illustrating how information flows
from the Arduino to the various peripherals, and vice versa, to enable precise and coordinated robotic arm
movements.

3. ARDUINO IN TINKER CAD DESIGN

Figure 2 shows the Arduino in Tinkercad. In Arduino robotic arm control systems, communication
with servo motors is a fundamental aspect of achieving precise and coordinated movements. Servo motors
are commonly used in robotic arms due to their ability to provide accurate angular control. The Arduino
communicates with servo motors using a pulse width modulation (PWM) signal. PWM is a method of
encoding information in the form of pulses, where the width of each pulse corresponds to a specific control
signal. To control a servo motor, the Arduino generates PWM signals through its output pins. These PWM
signals are sent to the signal input wire of the servo motor. The signal contains information about the desired
position or angle of the servo motor shaft. The servo motor interprets the PWM signal and adjusts its shaft
position accordingly. Typically, the Arduino library for servo motors simplifies the coding process by
abstracting the details of PWM signal generation. Programmers can use the Arduino IDE to write code that
specifies the angle or position at which the servo motor should rotate. The code then generates the
corresponding PWM signal, and the Arduino outputs this signal to the servo motor. This interaction is
integral to achieving precise and controlled motion in each joint or actuator of the robotic arm. the Arduino
communicates with servo motors through PWM signals, enabling it to command the motors to move to
specific positions. This communication mechanism is essential for orchestrating the coordinated and accurate
movements required for effective robotic arm control.

Figure 2. Arduino in Tinkercad
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4. MECHANICAL DESIGN

Figure 3 shows the testing robot arm base waist. The robotic arm structure is the physical
framework that defines the form and functionality of a robotic manipulator. Comprising various
interconnected components, this structure is designed to mimic the flexibility and dexterity of a human arm.
Typically, a robotic arm consists of multiple joints or links, each capable of rotational or translational
movement, and is often equipped with end effectors for specific tasks. The joints are connected by actuators,
commonly motors or servos that drive the arm's movement. Figure 4 shows the testing robot arm shoulder.
The structure is organized into segments, such as the shoulder, elbow, and wrist, allowing for a range of
motion similar to the human anatomy. These segments are connected by joints that enable the robotic arm to
articulate in multiple degrees of freedom. Material selection for the structure is crucial, as it affects the arm's
strength, weight, and overall performance. Figure 5 shows the testing robot arm clamper. Furthermore, the
end effectors, located at the terminus of the robotic arm, are designed to carry out specific tasks such as
gripping, welding, or 3D printing. The structure may also include sensors, such as encoders or
accelerometers, to provide feedback on the arm's position and orientation, contributing to precision and
control. Figure 6 shows the testing robot arm waist forward and clamper. In essence, the robotic arm structure
is a sophisticated mechanical system engineered for versatility and adaptability. Its design is paramount in
determining the range of tasks the robotic arm can perform and influences its overall efficiency in diverse
applications, ranging from manufacturing and assembly lines to medical procedures and research. Figure 7
shows the arm robot with a DC motor, rotating at 360°. This robot picks up more weight compared to servo
motor robot.

Figure 3. Testing robot arm base waist Figure 4. Testing robot arm shoulder

Figure 5. Testing robot arm clamper Figure 6. Testing robot arm waist forward and clamper
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5.

Figure 7. Arm robot with DC motor

CONCLUSION
In conclusion, the Arduino-based robotic arm control system represents a significant stride in the

fusion of accessible technology and automation. The utilization of Arduino as the core microcontroller has
not only simplified the programming and control aspects but has also democratized the field of robotics,
making it approachable for both enthusiasts and professionals. From observation, it is clear now that robotic
arm movement is accurate, precise, easy to control, and user-friendly. The robotic arm overcomes the
previous problems, now it can pick up and place hazardous objects very smoothly and precisely.

REFERENCES

[1]

[2]
[3]

(4]

[5]
[6]

[71

(8]

[9]

[10]
[11]

[12]

[13]

[14]

[15]

N. K. Agrawal, V. K. Singh, V. S. Parmar, V. K. Sharma, D. Singh, and M. Agrawal, “Design and development of IoT based
robotic arm by using Arduino,” in Proceedings of the 4" International Conference on Computing Methodologies and
Communication, ICCMC 2020, Mar. 2020, pp. 776-780, doi: 10.1109/ICCMC48092.2020.ICCMC-000144.

S. H. Chua, J. S. Limqueco, E. L. Lu, S. W. Que, and D. Abuan, “Development of a microcontroller-based wireless writing
robotic arm controlled by skeletal tracking,” Nov. 2018, doi: 10.1109/HNICEM.2018.8666384.

N. M. Sundaram, R. Shiva, R. Krishnan, S. Kamal, J. Rajeswari, and U. G. Students, “Robotic vehicle movement and arm control
through hand gestures using Arduino,” International Research Journal of Engineering and Technology, vol. 05, no. 4, pp. 1189—
1194, 2018.

R. Rahman, M. Sajid Rahman, and J. R. Bhuiyan, “Joystick controlled industrial robotic system with robotic arm,” in 2019 IEEE
International Conference on Robotics, Automation, Artificial-Intelligence and Internet-of-Things, RAAICON 2019, Nov. 2019, pp.
31-34, doi: 10.1109/RAAICON48939.2019.18.

S. C. Suhaimin, N. L. Azmi, M. M. Rahman, and H. M. Yusof, “Analysis of point-to-point robotic arm control using PID
controller,” Oct. 2019, doi: 10.1109/ICOM47790.2019.8952036.

A. Sabarivani, A. Anbarasi, A. Vijayaiyyappan, and S. Sindhuja, “Wireless synchronization of robotic arm with human
movements using aurdino for bomb disposal,” in Proceedings of the International Conference on Smart Systems and Inventive
Technology, ICSSIT 2018, Dec. 2018, pp. 229-234, doi: 10.1109/1CSSIT.2018.8748690.

Z. Wang, D. Chen, and P. Xiao, “Design of a voice control 6DOF grasping robotic arm based on ultrasonic sensor, computer
vision and alexa voice assistance,” in Proceedings - 10" International Conference on Information Technology in Medicine and
Education, ITME 2019, Aug. 2019, pp. 649-654, doi: 10.1109/ITME.2019.00150.

P. Sihombing, M. B. Rifky, H. Herriyance, and E. Elviwani, “Robotic arm controlling based on fingers and hand gesture,” in
MECNIT 2020 - International Conference on Mechanical, Electronics, Computer, and Industrial Technology, Jun. 2020, pp. 40—
45, doi: 10.1109/MECnIT48290.2020.9166592.

T. Vignesh, R. Nivetha, G. Mowneka, and D. Selvakumar, “Design and fabrication of 6-axis gesture controlled robot,” in 2019 5"
International Conference on Advanced Computing and Communication Systems, ICACCS 2019, Mar. 2019, pp. 246-250, doi:
10.1109/ICACCS.2019.8728465.

L. M. V. Creo, G. M. Dacanay, L. C. P. Jarque, C. J. P. Umali, and E. R. E. Tolentino, “Controlling the bomb disposal robot using
Microsoft Kinect sensor,” Jun. 2021, doi: 10.1109/ICCISc52257.2021.9485010.

S. S. Dheeban, D. V. Harish, A. Hari Vignesh, and M. Prasanna, “Arduino Controlled Gesture Robot,” Dec. 2018, doi:
10.1109/ROMA46407.2018.8986730.

R. M. Ismail, S. Muthukumaraswamy, and A. Sasikala, “Military support and rescue robot,” in Proceedings of the International
Conference on Intelligent Computing and Control Systems, ICICCS 2020, May 2020, pp. 156-162, doi:
10.1109/ICICCS48265.2020.9121041.

A. B. Bakri, R. Adnan, and F. A. Ruslan, “Wireless hand gesture controlled robotic arm via NRF24L01 transceiver,” in ISCAIE
2019 - 2019 IEEE Symposium on Computer Applications and Industrial Electronics, Apr. 2019, pp. 16-22, doi:
10.1109/ISCAIE.2019.8743772.

S. S. Pradhan, “Design and development of a multi-control gesture-recognition based robotic arm,” in Proceeding - 1st
International Conference on Innovative Trends and Advances in Engineering and Technology, ICITAET 2019, Dec. 2019, pp.
100-106, doi: 10.1109/ICITAET47105.2019.9170215.

A. L Bhuyan and T. C. Mallick, “Gyro-accelerometer based control of a robotic arm using AVR microcontroller,” in 2014 9th

Development of robotic arm control using Arduino controller (Kalagotla Chenchireddy)



270

a ISSN: 2722-2586

[16]

[17]
[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

International Forum on Strategic Technology, IFOST 2014, Oct. 2014, pp. 409-413, doi: 10.1109/IFOST.2014.6991151.

E. B. Mathew, D. Khanduja, B. Sapra, and B. Bhushan, “Robotic arm control through human arm movement detection using
potentiometers,” in 2015 International Conference on Recent Developments in Control, Automation and Power Engineering,
RDCAPE 2015, Mar. 2015, pp. 298-303, doi: 10.1109/RDCAPE.2015.7281413.

L. D. William Raj, R. Abinaya, A. Brundha, N. D. Lakshmi, and S. Geethapriya, “Robotic Arm for extricate operation in bore
well,” Jul. 2020, doi: 10.1109/ICSCAN49426.2020.9262297.

W. M. H. W. Kadir, R. E. Samin, and B. S. K. Ibrahim, “Internet controlled robotic arm,” Procedia Engineering, vol. 41, pp.
1065-1071, 2012, doi: 10.1016/j.proeng.2012.07.284.

R. K. Megalingam, S. Boddupalli, and K. G. S. Apuroop, “Robotic arm control through mimicking of miniature robotic arm,” in
2017 4™ International Conference on Advanced Computing and Communication Systems, ICACCS 2017, Jan. 2017, doi:
10.1109/ICACCS.2017.8014622.

N. R. Babu, S. S. Sai, U. Kumar, K. Chenchireddy, K. T. Kumar, and M. Naveen, “Optimized speed control of BLDC motor
control by using PID and ANFIS,” in International Conference on Sustainable Communication Networks and Application,
ICSCNA 2023 - Proceedings, Nov. 2023, pp. 653-658, doi: 10.1109/ICSCNA58489.2023.10370045.

C. Guo and W. Luk, “FPGA-accelerated sim-to-real control policy learning for robotic arms,” IEEE Transactions on Circuits and
Systems 11: Express Briefs, vol. 71, no. 3, pp. 1690-1694, Mar. 2024, doi: 10.1109/TCSI1.2024.3353690.

R. Bouzid, J. Narayan, and H. Gritli, “Investigating neural network hyperparameter variations in robotic arm inverse kinematics
for different arm lengths,” in 2024 3™ International Conference on Power, Control and Computing Technologies, ICPC2T 2024,
Jan. 2024, pp. 351-356, doi: 10.1109/ICPC2T60072.2024.10474947.

K. Suphalak, N. Klanpet, N. Sikaressakul, and S. Prongnuch, “Robot arm control system via ethernet with kinect \V2 camera for
use in hazardous areas,” in 2024 1% International Conference on Robotics, Engineering, Science, and Technology, RESTCON
2024, Feb. 2024, pp. 175-180, doi: 10.1109/RESTCON60981.2024.10463582.

Z. Lu et al., “A wearable human-machine interactive instrument for controlling a wheelchair robotic arm system,” IEEE
Transactions on Instrumentation and Measurement, vol. 73, pp. 1-15, 2024, doi: 10.1109/T1M.2024.3376685.

M. A. Khalifa, S. N. Mekid, and Z. H. Khan, “Position and torque joint control for precision drilling in robotic manufacturing
applications,” in 2024 ASU International Conference in Emerging Technologies for Sustainability and Intelligent Systems,
ICETSIS 2024, Jan. 2024, pp. 888-893, doi: 10.1109/ICETSIS61505.2024.10459489.

BIOGRAPHIES OF AUTHORS

Kalagotla Chenchireddy © E:J B3 12 received his B.Tech. and M.Tech. from JNTU
Hyderabad, Hyderabad, India, in 2011 and 2013 respectively, and completed his Ph.D. at
Karunya Institute of Technology and Sciences, Karunyanagar, Coimbatore, TN, India in
2024. He is working presently as an assistant professor at Geethanjali College of Engineering
and Technology, Hyderabad, India. He has presented technical papers in various National
and International Journals and Conferences. His areas of interest include power electronics,
power quality, and multilevel inverters. He is a regular reviewer of ISA Transactions,
Cybernetics, and Systems SCIE journals, IJPEDS, and IJAPE. He can be contacted at
kchenchireddy.eee@gcet.edu.in.

Radhika Dora @ Bd B8 © js currently serving as Professor and Head of the Department
(HOD) of Electrical and Electronics Engineering. She earned her B.Tech. degree in electrical
and electronics engineering, from Jawaharlal Nehru Technological University, Ananthapur
(JNTUA) in 2000, followed by a master’s degree in electrical power engineering, from
Jawaharlal Nehru Technological University, Hyderabad (JNTUH) in 2007. Her academic
journey lead up to a doctoral degree in electrical and electronics engineering from JNTUH in
2017. Her research interests are centered around addressing critical issues in electrical
engineering, focusing on power quality problems and mitigation, renewable energy
generation, and  electric  vehicle design. She can be contacted at
drradhikadora.eee@gcet.edu.in.

Gouse Basha Mulla © Ed B8 € js an assistant professor in the Department of Electrical
and Electronics Engineering at Geethanjali College of Engineering and Technology,
Hyderabad, Telangana. His areas of interest include power systems, renewable energy
systems, hybrid electric vehicles, power quality, and multilevel inverters. He obtained his
M.Tech. and B.Tech. Degree in Electrical and Electronics Engineering from JNTUH,
Hyderabad, India. He has presented technical papers at various National and International
Conferences. He can be contacted at mgousebasha.eee@gcet.edu.in.

IAES Int J Rob & Autom, Vol. 13, No. 3, September 2024: 264-271


https://orcid.org/0000-0002-0355-0660
https://scholar.google.com/citations?user=LwdiDF0AAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57210389575
https://www.webofscience.com/wos/author/record/ABB-8517-2021
https://orcid.org/0000-0002-7871-4893
https://scholar.google.co.in/citations?user=DP2-ZnkAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57219652484
https://www.webofscience.com/wos/author/record/ABH-4738-2022
https://orcid.org/0000-0001-9290-9585
https://www.scopus.com/authid/detail.uri?authorId=58264462400
https://www.webofscience.com/wos/author/record/AHC-1513-2022

IAES Int J Rob & Autom ISSN: 2722-2586 a 271

Varghese Jegathesan Bl 12 received his B.E. and M.E. degrees from Bharathiar
University, Coimbatore, India, in 1999 and 2002 respectively, and the Ph.D. degree from
Anna University, Chennai, India, in 2010. Currently, he is an associate professor in the
Department of Electrical and Electronics Engineering at Karunya Institute of Technology
and Sciences, India. He has presented technical papers at various national and international
conferences in India and abroad. He has also published papers in national and international
peer-reviewed journals. His area of interest includes electric circuits and networks, power
electronics, the development of heuristic algorithms for power electronics applications, and
the application of power electronics to renewable energy. He can be contacted at
\ / jegathesan@karunya.edu.

Shabbier Ahmed Sydu Bl 2 distinguished researcher and scholar with a strong
academic background in the field of Electrical and Electronics Engineering. He obtained his
Ph.D. from Sri Satya Sai University of Technology and Medical Sciences, India, where his
research focused on advancing the integration of solar and wind energy into existing power
systems. Prior to his doctoral studies, Dr. Sydu earned a Master of Technology degree from
JNTU Kakinada, India, where he furthered his expertise in power electronics and drives. He
completed his Bachelor of Technology degree from Acharya Nagarjuna University, where he
laid the foundation for his career in engineering. He can be contacted at
shabbier@act.edu.com.

Development of robotic arm control using Arduino controller (Kalagotla Chenchireddy)


https://orcid.org/0000-0003-0215-2799
https://scholar.google.com/citations?user=USrb9zYAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=24605348900
https://publons.com/wos-op/researcher/AAE-4383-2019
https://orcid.org/0000-0003-3493-826X
https://scholar.google.com/citations?user=F_5XU2YAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57211553300
https://www.webofscience.com/wos/author/record/JQI-4870-2023

