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Abstract. Robots are better equipped to communicate through movement
than through spoken language. Herein we propose a method of
specifications of tasks for disabled people in terms of robotics service.
This helps to implement an automatically working system that will
replace the efforts of human so disabled people could afford their
activities on their own. Our assistive robot finds all end users to be
determined about the situations that they can do things on their own
without other human interference. The proposed module depends on
different phases with an economically reasonable solution that is
implemented as a semi-autonomous control system. The user interface
incorporates several functions that include navigation of the robot, target
selection for picking and placing an object, obstacle detection and self-
following assistive robot. This method evaluates the usability of end-
users and gets to know about the user’s interaction and awareness.
Assistive robot ensures that no environmental assessments were affected
and makes sure of this robot being user-friendly.
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1 INTRODUCTION

In recent years, assistive robotics has gained significant attention in
healthcare and elderly care applications due to its potential to enhance
independence and quality of life. Socially assistive robots are increasingly
being used to support individuals with cognitive impairments, mobility
limitations, and age-related challenges, enabling them to perform daily
activities with minimal human assistance [1], [2]. Studies have shown that
such robots can improve emotional well-being, reduce loneliness, and assist
in rehabilitation and therapy processes [4], [9]. Furthermore, advancements
in artificial intelligence, sensor technologies, and human-robot interaction
have enabled the development of intelligent systems capable of adapting to
user needs and environments [6], [33]. These developments highlight the
growing importance of assistive robotic systems in modern healthcare and
smart living environments.

A key research area in robotics is Human—Robot Interaction (HRI), which
studies how machines behave around humans in real-world environments
(6], [17].
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The Overall System Architecture of the proposed assistive Robot is shown in Fig. 1

2 METHODOLOGY

The proposed assistive robot system is designed using multiple
interconnected modules responsible for sensing, pro- cessing, communication,
and actuation [3], [5].

3 ELEMENTS

The proposed assistive robot system consists of integrated hardware and
software components that enable sensing, processing, communication, and
actuation. The Raspberry Pi 4 acts as the central controller, while
microcontrollers such as ESP32 and ESP8266 handle wireless communication
and real-time control tasks. Sensors including ultrasonic sensors and camera
modules are used for obstacle detection and visual recognition, whereas
actuators such as motors and motor drivers enable movement and task
execution. The system is supported by algorithms for navigation, human—
robot interaction, and voice control, ensuring efficient and user-friendly
operation [3], [5], [29].

3.1 Boards

1. Raspberry Pi 4: The Raspberry Pi 4 serves as the primary controller.
2. ESP32: The ESP32 microcontroller handles wireless tasks.
3. ESP8266: The ESP8266 is used for extra wireless communication.



Assistive Robot for Elderly Care and Disabled People 165

3.2 Actuators and Sensors

1. Magnetometer: The magnetometer detects magnetic fields.
2. Camera Module: Used for facial recognition and video.

3. Ultrasonic Sensor: The ultrasonic sensor detects obsta- cles.
4. L298N Motor Driver: Controls the motors.

5. Speaker: Speakers provide audio output.
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The System Block Diagram is illustrated in Fig. 2.

The diagram illustrates the high-level architecture of an intelligent assistive robot
system designed to interact naturally with users and perform autonomous tasks. The
system is divided into three major functional layers: User Interaction, Control and
Decision System, and the Assistive Robot Platform. Overall, the system block diagram
illustrates a modular and scalable design that integrates sensing, processing,
communication, and actuation to deliver a reliable and user-friendly assistive robotic
platform.

4 MODULES AND WORKING PRINCIPLE

4.1 Collision Avoidance

The ultrasonic sensor continuously scans for nearby ob- stacles. When a n
object is detected within a critical range, the robot reduces speed, stops, o r
changes direction to avoid collisions.
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The complete system architecture is depicted in Fig. 3.

The diagram represents the complete architecture of an intelligent assistive
robot system built around a Raspberry Pi 4 as the central processing unit. The
system integrates voice interaction, computer vision, cloud services, and mobile

applications to provide real-time assistance and monitoring

4.2 Line Following

Line-following sensors detect predefined tracks or path- ways. The robot
adjusts its wheel movement to maintain alignment with the line, enabling
autonomous navigation.

4.3 Human Following

Using sensing and tracking algorithms, the robot identifies a moving person
and adjusts its movement to follow them accurately

4.4 Facial Recognition

The camera captures the user’s face and compares it with pre-stored data. If a
match is found, the robot grants access or initiates personalized functions.

4.5 Voice Control

Bluetooth-based voice commands from a mobile device allow the user to
control the robot hands-free. The ESP32 processes these commands and
forwards the corresponding instructions to the controller.

4.6 Gesture Control

A transmitter-receiver setup captures specific hand gestures. These gestures are
translated into directional or functional commands for robot movement.


http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-940-7_13%26domain=pdf

Assistive Robot for Elderly Care and Disabled People 167

5 RESULTS AND DISCUSSION

Assistive robots have the potential to significantly improve the daily lives of
individuals with mobility challenges or age- related limitations.

As society becomes increasingly dependent on automation, such robots offer
safe and reliable support. This project integrates multiple technologies—ranging
from sensing and wireless communication to machine learning and control
systems—to create a functional assistive solution capable of operating in real
environments [25], [36].

6 FUTURE SCOPE

In the future, the system can be expanded to develop a semi-humanoid robot
capable of performing advanced tasks. Improvements in artificial intelligence,
sensor fusion, and adaptive learning will allow the robot to understand user
habits, personalize responses, and operate more autonomously. Ultimately,
such developments can transform the robot into a highly capable companion
that assists users in diverse and dynamic environments.
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which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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