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that require precise and accurate manipulation of objects over a long
distance. The system is composed of several hardware components,
including an ESP32 microcontroller, a wireless controller, a robotic arm,
and a camera. The ESP32 microcontroller is responsible for controlling
the movements of the robotic arm, while the wireless controller provides a
user-friendly interface for controlling the system.

The 10T capabilities of the system enable remote monitoring of
the robotic arm’s performance, allowing users to track its movements and
receive alerts in case of any issues. Thecamera provides a live video stream
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Introduction:

In recent years, there has been a growing demand for systems that can easily connect
devices for the transfer of data over long distances without cables. This project presents the
development of a remotely controlled robotic arm that can perform pick-and-place operations
and can be controlled using wireless communication. The robot can move forward, reverse,
turn right and left for a specific distance according to the controller specification. The
development of this robot is based on the ESP32 Microcontroller platform, which is
interfacedwith the wireless controller to the mobile robotic arm. The robot's performance is
analyzed in terms of speed, distance, and load that can be lifted. This project also
incorporates 10T technology to enable remote monitoring of the robot's operation. The robot's
movements and status can be monitored remotely using a mobile application, which allows
the user to control the robot and receive real-time updates on its movements. The project's
goal is to address the problem of placing or picking objects that are far away from the user
and to provide a faster and easier way to pick and place hazardous objects. The robot can be
used in various industries,such as manufacturing, warehousing, and construction, to perform
repetitive and hazardous tasks, thus increasing productivity and safety. The project's outcome
is a prototype of the robot that can perform pick-and-place operations and be remotely
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controlled and monitored using 10T technology.

Literature Review:

The use of robotic arms has gained increasing attention in various fields such as and even
surgery. However, the development of a remotely controlled robotic arm with In terms of the
loT, it has enabled the development of smart systems that can monitor efficient manner while
allowing for remote monitoring and control.

Methods and Materials:

The methodology followed in this project involves the design, development, and testing of a
remotely controlled robotic arm with monitoring using loT technology. The project involves
the integration of hardware components such as motors, sensors, microcontroller, and
communication modules. The software development involves programming the
microcontroller, developing a user interface, and integrating the 10T technology.

The ESP32 microcontroller is used to control the motors and sensors, and to establish
communication with the user interface and 10T platforms. The L293D motor driver is used to
drive the DC motors, and the Wi-Fi and Bluetooth modules are used for wireless
communication. The power supply for the project is provided by a 12V battery, which is
regulated using voltage regulator ICs.
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Fig 1: Block Diagram of Robotic Arm

The project involves the use of advanced technologies such as 10T, which enable
remotemonitoring and control of the robotic arm. The methodology and materials used in the
project are carefully selected to ensure optimal performance and reliability of the system.
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Table 1: Required Components, Quantity, and price

EQUIPMENT QUANTITY PRICE (INR)

Power Supply 1 200
ESP32 Cam 1 450
ESP32 Microcontroller 1 380
Arm Assembly 1 1000
DC Motor 3 165
Regulator 1 65

TOTAL: 2260

Figure.l: Required Components for development
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Flowchart:
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Result & Analysis:

A remotely controlled robotic arm with monitoring is a device that allows a user to
monitoring can increase safety, efficiency, and accuracy in a variety of applications. After
completing the implementation phase, the robotic arm and wireless controller functionality of
the system by performing various tasks, such as pick-and-place operations, system's response
time, accuracy, stability, and range are measured and recorded. Any errors system meets the
project's requirements and specifications. Hardware and software implementation are critical
components of this project, but controller system are tested to verify that they perform as
expected, and the results of these specifications.

Future Work:

The project has provided a foundation for future work in the area of wireless mobile
robotic arms. Some of the areas that could be explored in future work include:
Increasing the range of the wireless controller to extend the operating range of therobotic
arm.
Enhancing the load capacity of the robotic arm to enable it to handle heavier objects.
Improving the accuracy and precision of the robotic arm for more complex tasks.
Exploring the use of advanced sensors and algorithms for obstacle avoidance and
navigation.

In conclusion, the project has demonstrated the potential of wireless mobile robotic
arms in various applications, including manufacturing, healthcare, and logistics. With further
advancements in technology, wireless mobile robotic arms are expected to play an increasingly
important role in various industries.

Result:
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Conclusion:

The conclusion section of the project documentation provides a summary of the project, its
achievements, limitations, and future work.

The project aimed to develop a wireless mobile robot arm that can be remotely controlled using
a wireless controller and connected to IoT for monitoring and data transfer. The project
involved designing and implementing the hardware and software components of the system,
integrating 10T with the robotic arm, and testing the system's performance. The project was
successful in achieving its objectives, and the results showed that the system was able to
perform the pick-and-place operation as intended.

References :

Khan ZH, Siddique A, Lee CW. Robotics Utilization for Healthcare Digitization in Global
COVID-19 Management. Int J Environ Res Public Health 2020 May 28; 17(11):3819.
https://doi.org/10.3390/ijerph17113819. PMID: 32481547; PMCID: PMC7312924, 2020.

Madakam S, Ramaswamy R, Tripathi S. Internet of Things (IoT): A Literature Review. J
Comput Commun 2015;3:164-73. https://doi.org/10.4236/jcc.2015.35021.

Atashzar SF, Carriere J, Tavakoli M. Review: How Can Intelligent Robots and Smart
Mechatronic Modules Facilitate Remote Assessment, Assistance, and Rehabilitation for Isolated
Adults  With  Neuro-Musculoskeletal ~ Conditions?  Front. Robot. Al 2021;8:610529.
https://doi.org/10.3389/frobt.2021.610529. 2021.

Gawli, K., Karande, P., Belose, P., Bhadirke, T. and Bhargava, A., Internet of things (IoT)
based robotic arm, Int. Res. J. Eng. Technol, 4-03.

Yusoff Mohd Ashiq Kamaril, Samin Reza Ezuan, lbrahim Babul Salam Kader. Wireless
mobile robotic arm.

Vol. 72 No. 1 (2023) 2116

http://philstat.org.ph



Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

Procedia Eng 2012;41:1072-8.

[6] Agrawal NK, Singh VK, Parmar VS, Sharma VK, Singh D, Agrawal M. Design and
Development of IoT based Robotic Arm by using Arduino. In: 2020 Fourth International
Conference on Computing Methodologies and Communication (ICCMC); 2020. p. 776-80.

[7] https://doi.org/10.1109/ICCMC48092.2020.ICCMC- 000144.

[8] Ishak Mohamad Khairi, Kit Ng Mun. Design and implementation of robot assisted surgery
based on Internet of Things (IoT). In: International Conference on Advanced Computing and
Applications (ACOMP). IEEE; 2017.

[9] Ahmed Anwer Sabah, Heyam AMarzog, Laith Ali Abdul-Rahaim. Design and implement of
robotic arm and control of moving via loT with Arduino ESP32. Int JElectr Comput Eng (2088-8708)
2021;11(5).

[10] Trisha, Kumar SD. Design and Development of loT-based Robot. In: 2020 International
Conference for Emerging Technology (INCET); 2020. p. 1-4. https://doi.
0rg/10.1109/INCET49848.2020.9154175.

[11] Telkar AK, Gadgay B. loT Based Smart Multi Application Surveillance Robot. In: 2020
Second International

[12] Patil, Sham Ramchandra (2015). Quality of Service In Indian Railways Sector - A Study of
Passengers Satisfaction And Loyalty Thesis. Department of Management Shri Jagdish Prasad
Jhabarmal Tibrewala University, Vidyanagari, Jhunjhunu, Rajasthan.

[13] Sachdev, S. B. & Verma, H. V. (2004). Relative importance of service quality. Journal of
Services Research 4(1): 93-116.

[14] Neeti Leekha Chhabra, Sanjeev Sharma, (2014) Employer branding: strategy for improving
employer attractiveness, International Journal of Organizational Analysis, Vol. 22, Issue 1,
pp. 48-60.

[15] Neha Sharma and Surya Prakash Rathi (2014), Employer Branding

[16] Anupong, W., Yi-Chia, L., Jagdish, M., Kumar, R., Selvam, P. D., Saravanakumar, R., &
Dhabliya, D. (n.d.). Sustainable Energy Technologies and Assessments.

[17] Dhabliya, D. (2022). Audit of Apache Spark Engineering in Data Science and Examination of
Its Functioning Component and Restrictions and Advantages. INTERNATIONAL
JOURNAL OF MANAGEMENT AND ENGINEERING RESEARCH, 2(1), 01-04.

[18] Dhabliya, D. (2021d). Examine Several Time Stamping Systems and Analyse their
Advantages and Disadvantages. International Journal of Engineering Research, 1(2), 01-05.

[19] Dhabliya, D., & Others. (2021). An Integrated Optimization Model for Plant Diseases
Prediction with Machine Learning Model. Machine Learning Applications in Engineering
Education and Management, 1(2), 21-26.

Vol. 72 No. 1 (2023) 2117

http://philstat.org.ph



