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Cost-Effective Humanoid Robot for Service Applications: Integrating ESP32 for Motion and Raspberry Pi for
Al Communication

Dr. M. Karthikeyan
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Hafsa Fathima, Keerthi M.R., Mohammed Haroon Khan, Vittesh R.R.
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hafsafathima0104@gmail.com

Abstract - The speed of developments in artificial intelligence (Al) and robotics has created the opportunity for
automation in service industries, maximizing efficiency and ease of access. This paper proposes a half-
automated ESP32 humanoid robot that is suitable for interactive customer services. The humanoid has remotely
controlled movement based on an ESP32 Wi-Fi module that provides easy operation through a mobile app via
Bluetooth or Wi-Fi to achieve greater reach and flexibility. Al-based communication is enabled through a
Raspberry Pi, enabling the robot to handle user queries, respond accordingly, and offer interactive real-time
support. The humanoid uses several MG995 servo motors for human-like hand gestures, supporting expressive
movements like welcoming users with a wave. A 1.3-inch OLED display is also employed to mimic facial
expressions, providing a touch of friendliness to interactions with users. This module and customizable
platform is versatile in multiple service-based implementations. It has been utilized in different capacities,
including a receptionist in business settings and an assistive companion for specially-abled persons, aiding real-
time remote communication between the users and backend operators. By combining Al-driven speech
processing with custom chat bot functionality, the humanoid robot provides a dynamic interaction system that
may be adapted across various industries.

Keywords - Humanoid Robot, ESP32, AI Communication, Service Automation, Customizable Robotics, Semi
Automation, IoT, Remote-Controlled Movement
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ABOUT ICRRCE

International Conference on Recent Research in Computational
Sciences and Engineering (ICRRCE-2025) is a platform for Scientists,
Engineers, academicians, Industry [Professionals and Research
Scholars and students to showcase their original research
contributions on innovative technologies .

ABOUT THE INSTITUTE

RajaRajeswari College of Engineering (RRCE), established in the year
2006 under the shelter of Moogambigai Charitable and Educational
Trust. The sole ohjective for starting institutions of higher education
of exemplary stature in the State of Karnataka. RRCE is became an
Antonomous Institution under VTU, Belagavi and Approved by
UGC, New Delhi and Govt. of Karnataka. Accredited By NBA, NAAC
with ‘A+ Grade & International Accreditation by HLACT, Texas, UK
The Institution offers 12 UG courses (ECE, CSE, ISE, EEE, AT&ML,
Robotics & Automation, Civil, CSE (IC), CSD, B. So(Hons), BCA (Hons)
and BEA(Hons) and 3 PG courses, Master of Technology in Computer
Science & Engineering, Master of Business Administration & Master
of Computer Applications and also 9 R&D centers,

CALL FOR PAPERS

ICRRCE-2025 invites origingl research articles from Academicians,
Research Scholars, scientists and Engineers working with
Private/Public organizations/Industries under any of the tracks
listed helow. All papers must pass through plagiarism test as per the
Journal norms. Prospecive authors are invited to submit full length
original research papers as per journal format to the [CRRCE-2025.

Submit Your Papers to: icrreefirrce.org

PAPER SUBMISSION

GUIDELINES

» Each paper must be minimum of 6 pages and maximum of 8
pages. Each paper may have up to 5 authers,

= Papers should be formatted with a single column, Times New
Roman.

* The Plagiarism should be not more than 10%, Plagiarism
checking report should follow through Turnitin Software along
with Al Report.

+ All Accepted and Presented Papers will be published in Bentham
Seience Publications which is Indexing by Seopus and Web of
Science.

https:benths . ,}
information-seience/sub-category/computing

2025 CONFERENCE TRACKS

Signal, Image & Video Processing
Mobile/Wireless Communications
Renewable Energy Sources

Soft Computing Techniques

Biomedical and Health Informatics
Fuzzy control and their applications
Artificial Intelligence & Machine
Learning

Ad hoo/Sensor Networks

Riomedical Imaging

Internet Of Things (10T)

Low power VLSI

Robotics and Automation
Cryptography & Cyber Security
Emerging Frontiers in Nanomaterials
and Nanotechnology

Polymers and Soft Matter Innovations
Materials for Next-Generation

Flectranies and Photonics
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