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1. ABSTRACT

Human-Robot Interaction (HRI) is an important area of Artificial Intelligence that refers to
how humans communicate and interact with robots. The project will provide an opportunity to
explore the fundamental concepts of Human-Robot interaction; it refers to vital branch of
Artificial Intelligence dealing with a specific relationship between humans and robots in a
relatively simple and inexpensive manner. This project aims to create RoboMate, an innovative
web application that simulates a user’s interaction with a virtual robot through the use of
several basic commands, such as Hello, Move Forward, and Backward, turn left, right and stop.
These commands are analyzed by the backend of the system and responses from the robot are
generated.
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2. INTRODUCTION

Artificial Intelligence (Al) is being used in many areas to develop systems that can perform
tasks, process information, and interact with people. One important area of Al is Human—
Robot Interaction (HRI), which studies how humans communicate and work with robots.
Human—Robot Interaction is useful in areas such as healthcare, education, manufacturing,
customer service, and household assistance.

However, such a system usually involves specific hardware and software components,
including sensors, actuators, and particular programming instruments, making research and
education difficult for a student to learn.

Thus, the present paper addresses this issue by proposing a web-based virtual robot interaction
called RoboMate. The project aims to illustrate the fundamental concepts of such interaction
through a web-based application, which involves the user in the communication process by
sending commands via a website. It is based on the basic principles of programming and web
development.

3. PROBLEM STATEMENT

Physical robots require expensive equipment, additional financial investment, technical
expertise and maintenance. These requirements can make practical experimentation difficult
for beginners. Moreover, students need an easily accessible virtual environment where they
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can see how the robot interprets the user’s request and reacts to it. Therefore, the proposed

project aims to develop a simple web-based simulation that will demonstrate the basic
principles of human-robot communication without the need for additional equipment.

4. OBJECTIVES

The main objectives of RoboMate are:

* To develop a simple web-based Human—Robot Interaction application.
* To create a virtual robot that responds to user commands.

* To provide suitable responses for recognized commands.

* To process basic commands through a backend.

* To provide a foundation for future improvements in robot interaction.

S. REVIEW OF LITERATURE

Human-Robot Interaction has become an important research area in Artificial Intelligence
and robotics. Researchers have studied how humans interact with computers and how
computers respond to human’s commands and how to design an interaction system to
improve usability and cooperation.

* Goodrich and Schultz (2007) published an overview of Human—Robot Interaction.
Their work covered types of interaction. These include how humans control robots
how they communicate and how they work together.

*  Woo et al. (2021) reviewed field-based studies on the use of social robots in
classrooms. Their research discussed the practical challenges of using robots in real
educational settings, including the difficulty of maintaining effective interactions and
implementing robots in everyday classroom activities.

6. RESEARCH METHOLOGY

This project follows a design-and-development approach to develop a simple web-based
Human—Robot Interaction (HRI) simulation system.

The project uses a way to develop software.

Vol 15 Issue 10, October 2026 ISSN 2456 — 5083 Page 459



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ljiemr.org

6.1 Requirement Analysis

The first part is to find out what the application needs. These things include a way to give
commands, a picture of a robot, a way to handle commands a way to respond and a history of
what happened.

6.2 System Design

The way everything works how the data is. How people use the system is planned before
anything is built. Diagrams are made to show the parts and how they are connected.

6.3 Frontend Development

HTML is used to build the web pages. CSS is used to make the look of the system. JavaScript
is used to move the robot on the screen and update where it is.

6.4 Backend Development

Python Flask is used to get commands check if they are correct do what they ask and send
answers back to the end.

6.5 Database Development

SQLite is used to keep records of what happened. The database can have places for users and
commands depending on how it ends up being built.

6.6 Testing

The system is tested with commands to see if the right actions and answers happen. The
records, in the database are also checked to make sure the history is saved properly.

7. ANALYSIS AND DISCUSSIONS

The proposed system is expected to show the interaction cycle, between a user and a virtual
robot. The proposed system should allow users to pick supported commands watch the
related actions and get the right responses.

The database is designed to keep a record of all interactions so users can look back at
commands and responses.

The project also demonstrates how a frontend, a backend and a database can work together in
a software application. Preparing UML diagrams helps explain the system architecture and
the sequence of processing. These are expected outcomes, not measured findings. The actual
performance and usability of the application must be checked after the system is built and
tested.
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8. ADVANTAGES

Advantages of this system are:

Low cost — No physical robot.

Easy for beginners — Uses fundamental web technologies.

Easy to demonstrate — Commands and responses can be seen on the web page.

Different parts can be developed separately — Frontend, backend and database.

9. MAJOR FINDINGS

Human—Robot Interaction lets people talk to robots using commands.
Human—Robot Interaction also shows how people can guide a robot with words.

A web-based simulation offers a way to learn about robots without buying real ones.
A web-based simulation lets learner’s practice robot control from a computer screen.

Rule-based command processing lets the virtual robot reply, to the commands that have
already been set up.

Rule-based command processing keeps the robot predictable and easy to use.

10. SUGGESTIONS AND RECOMMENDATIONS

The system has room, for improvement by adding voice commands so that interacting with
it becomes simpler.

Artificial Intelligence and Natural Language Processing can be included to help the system
understand what users are saying clearly.

The user interface can be made better by using advanced robot animations and cooler visual
effects.

Stronger security steps need to be put in place to keep the data that is saved safe from being
stolen or damaged.

Future work can aim at connecting the simulation with a robot so that it can be used in real
life situations.
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CONCLUSION

RoboMate gives an affordable way to learn about Human—Robot Interaction using a
webbased virtual robot. You can send commands to the robot. See how it moves and reacts in
a simulation. The system has an end, for users a back-end to handle the logic and a database
to store information. It could be improved by adding voice commands, natural-language
understanding and connecting it to a robot.
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