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Abstract

The Human Following Robot project focuses on the design and development of an
autonomous mobile robot capable of detecting, tracking, and following a person
without continuous manual control. Such robots can be useful in applications such as
personal assistance, luggage transportation, healthcare support, warehouses, and
service robotics. The main objective of the project is to develop a robot that can
maintain a suitable distance from a person while moving safely and efficiently.

The proposed robot consists of components such as a microcontroller, motors, motor
driver, sensors, camera, and power supply. Distance and motion sensors are used to
detect the position of a person and obstacles in the robot's path. A camera or suitable
human-detection sensor can be integrated to identify and track the target person. The
microcontroller processes the sensor information and generates appropriate control
signals for the motors.

Based on the detected person's position and distance, the robot can move forward,
backward, left, or right to maintain the required following distance. Obstacle detection
helps the robot avoid collisions while following the person. The control algorithm
continuously receives sensor information and adjusts the robot's movement according
to changes in the person's position.

The system combines robotics, embedded systems, sensors, motor control, and
human-tracking technology to achieve autonomous following behavior. The design
can be further improved using artificial intelligence and computer vision techniques
for more accurate person identification and tracking.

1. Introduction

A Human Following Robot is an autonomous mobile robotic system designed to
detect and follow a person without requiring continuous manual control. The robot
can be useful in various applications such as personal assistance, luggage
transportation, healthcare, warehouses, hospitals, and service industries. The main
purpose of the system is to make transportation and assistance tasks easier by
allowing the robot to automatically follow a designated person.

The robot uses a combination of sensors, a microcontroller, motors, motor driver,
camera, and power supply to perform its functions. Sensors are used to detect the
presence and distance of a person and identify obstacles in the robot's path. A camera
or human-detection sensor can be used to recognize and track the target person.
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The microcontroller acts as the main processing unit of the robot. It receives
information from the sensors and determines the appropriate movement of the robot.
Depending on the person's position, the robot can move forward, backward, left, or
right while attempting to maintain a suitable distance from the person.

Obstacle detection is an important feature of the system because the robot must safely
navigate its surroundings while following the target. When an obstacle is detected, the
controller can change the robot's direction or stop the motors to avoid a collision.

II. Literature Survey

Research on Human Following Robots has developed significantly with advances in
mobile robotics, computer vision, sensors, navigation, and human-robot interaction.
Person-following is considered an important capability for service and companion
robots used in areas such as healthcare, personal assistance, logistics, manufacturing,
and social interaction. Researchers have studied different approaches for detecting a
person, tracking the target, planning the robot's movement, and maintaining a safe
following distance.

Earlier research investigated the use of vision-based human recognition for person-
following robots. Alvarez-Santos and colleagues studied color and texture features
obtained from a camera mounted on a mobile robot to recognize and discriminate the
person being followed. Their work demonstrated the importance of reliable human
identification for achieving stable following behavior.

Researchers have also explored laser-based human detection. A human-following
mobile robot using a laser range scanner was developed to detect a person's legs and
estimate the target's position. The same sensing approach could also provide
information about surrounding obstacles, allowing the robot to combine human
following with collision avoidance.

Another important research area is the development of tracking and control
algorithms. Studies have shown that a person-following robot generally requires three
major capabilities: target tracking, following control, and suitable hardware. Sensor
fusion involving vision and range sensors can improve target tracking, while control
algorithms convert the detected person's position into appropriate robot movement.

More advanced research has investigated real-time human tracking in environments
containing multiple people. A 2021 study proposed a stereo-camera-based tracking
method using human detection, color information, block matching, and Kalman-filter
prediction to identify and follow a selected person. The approach demonstrates how
computer vision and prediction can help maintain tracking when the environment
becomes more challenging.

Researchers have also emphasized the importance of socially aware behavior. A
review of person-following robots examined applications, robot platforms,
environments, following strategies, human—robot communication, and evaluation
methods. The research identified social interaction and understanding user needs as
important areas that require further development.
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Recent comprehensive research has expanded the field toward perception, tracking,
path planning, obstacle avoidance, and human-robot interaction. A 2025 review
examined these technologies across applications including healthcare, personal
assistance, logistics, and tour guidance, while also identifying continuing challenges
in reliable perception, navigation, and interaction.

Recent work has also highlighted multi-sensor fusion for person-following systems.
Combining information from different sensors can improve target recognition, path
planning, and obstacle avoidance, particularly when the person temporarily becomes
difficult to detect or when the robot operates in a complex environment.

Based on the existing literature, the proposed Human Following Robot focuses on
developing a mobile robotic system capable of detecting a target person, maintaining
a suitable distance, following the person's movement, and avoiding obstacles. The
system can combine a microcontroller, ultrasonic or distance sensors, camera, motor
driver, and DC motors to achieve autonomous movement. Further improvements can
include Al-based person recognition, computer vision, sensor fusion, LiDAR, GPS,
and advanced obstacle avoidance to improve tracking accuracy, safety, and reliability.

II1. System Analysis

System analysis is an important stage in the development of the Human Following
Robot project. The system is designed to detect a person and follow the target
automatically without continuous manual control. Important requirements such as
person detection, distance measurement, movement control, obstacle detection, and
power management are considered. A microcontroller is used as the main control unit
for processing sensor information and controlling the robot. Suitable sensors are used
to detect the target person's position and distance from the robot. A camera can also
be integrated for accurate human detection and tracking. Motors and a motor driver
are used to control the movement of the robot in different directions. The control
algorithm determines whether the robot should move forward, stop, or turn based on
the detected target position. Obstacle detection is included to prevent collisions during
movement. The robot continuously receives sensor information and adjusts its
movement according to the person's changing position. The system is designed to
maintain a suitable distance between the robot and the target person. Overall, system
analysis helps define the hardware, software, and functional requirements required for
reliable human-following operation.

Existing System

In the existing system, human-following and assistance tasks are often performed
manually or using basic remote-controlled robotic systems. Conventional robots
generally require a user to operate the robot using a remote control or mobile
application. Some basic following robots use distance sensors to detect objects and
move toward them without identifying whether the object is actually a person. These
systems may have difficulty distinguishing the target person from other objects or
people in the environment. Simple sensor-based systems can also lose the target when
the person changes direction or moves outside the sensor's detection range. Fixed-
distance sensors provide limited information about the person's position and
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movement. Obstacle detection may also be limited in basic robotic systems. Manual
intervention may therefore be required when the robot encounters obstacles or loses
the target. Camera-based systems can provide better information but may require
more processing capability. Traditional systems may also have limited adaptability to
crowded or dynamic environments. These limitations create a need for a more
intelligent and reliable human-following mechanism. Therefore, integrating multiple
sensors, automatic control, and vision-based detection can improve the performance
of the robot.

Disadvantages of Existing System

e Requires manual control in many systems.

e Basic sensors cannot reliably identify a person.

o Difficult to distinguish the target from other objects.

o Limited detection range.

e May lose the target during movement.

e Limited performance in crowded environments.

e Basic systems have poor obstacle avoidance.

e Requires frequent human intervention.

o Fixed sensors provide limited environmental information.
e Camera-based systems may require high processing power.
o Difficult to maintain a constant following distance.

o Limited adaptability to changing environments.

Proposed System

The proposed system focuses on developing an autonomous Human Following Robot
capable of detecting and following a designated person automatically. The robot uses
a microcontroller as the central processing unit for coordinating sensors, motors, and
other components. A camera or suitable distance and motion sensors can be used to
detect the target person and determine their relative position. The robot continuously
processes sensor information to decide the appropriate movement direction.
Depending on the person's position, the robot can move forward, turn left, turn right,
or stop. A suitable following distance is maintained between the robot and the target
person. Obstacle detection sensors are used to identify objects in the robot's path and
prevent collisions. The motor driver receives control signals from the microcontroller
and operates the motors accordingly. The robot can follow the target through a
predefined or dynamically changing path. The system reduces the need for continuous
manual operation and improves mobility and convenience. Camera-based tracking can
be added to improve target identification and tracking accuracy. Overall, the proposed
system provides an automated, flexible, and practical solution for human-following
applications.

Advantages of Proposed System
e Provides autonomous human following.
e Reduces manual control requirements.

e Maintains a suitable following distance.
e Supports automatic directional movement.
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o Provides obstacle detection.

e Reduces collision risk.

e Can use camera-based person detection.

o Improves target tracking capability.

e Supports real-time sensor processing.

o Useful for luggage and personal assistance.

e Can be enhanced using Al and computer vision.
e Provides a flexible and practical robotic solution.

IV. Methodology

The methodology begins by identifying the requirements of the Human Following
Robot, including target detection, following distance, movement, obstacle avoidance,
and power requirements. Suitable hardware components such as a microcontroller,
sensors, camera, motor driver, DC motors, wheels, and battery are selected. The robot
chassis is designed to support all the required mechanical and electronic components.
Sensors are positioned appropriately to detect the target person and obstacles in the
surrounding environment. The camera or human-detection sensors provide
information about the target person's position and distance. The microcontroller
processes the sensor information and determines the required movement of the robot.
Motor control logic is implemented to move the robot forward, turn left, turn right, or
stop according to the target's position. Obstacle avoidance logic is incorporated to
prevent the robot from colliding with objects. The control program continuously
updates the robot's movement based on changing sensor values. The complete system
is tested under different distances, directions, and obstacle conditions. Tracking
performance and following accuracy are evaluated during testing. Finally, the system
can be improved by adjusting the control algorithm, sensor positions, and following
parameters to achieve smoother and more reliable operation.

System Architecture

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 565



International Journal of

e Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Ze Stera Peer Reviewed, Referred & Indexed Journal

PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

SYSTEM ARCHITECTURE - HUMAN FOLLOWING ROBOT
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The system architecture represents the complete workflow of the Human Following
Robot from target detection to automatic movement. The process begins with the
surrounding environment containing the target person and possible obstacles. The
camera and distance or motion sensors collect information about the person's position,
distance, and surrounding objects. The sensor data is sent to the microcontroller for
processing and decision-making. The human detection module determines whether
the target person is detected within the required range. The distance measurement
module calculates the approximate distance between the robot and the target. The
obstacle detection module checks the robot's path for objects that may cause a
collision. The microcontroller processes all these inputs and determines the
appropriate movement command. The motor control module sends signals to the
motor driver according to the required direction and speed. The motor driver operates
the left and right motors to move the robot forward, backward, or turn. If the target is
at a suitable distance, the robot can stop and wait for further movement. The system
continuously repeats the sensing and decision-making process to maintain tracking of
the target person.

V. Result and Output
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1. HARDWARE IMPLEMENTATION
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7. OBSTACLE DETECTION OUTPUT ‘
Obstacle Detected! Obstacle Cleared! Parameter Expected Result Actual Result Status

Person Detection Detect person in range Person detected ® rass
Following Distance Maintain 1 - 1.5 m 1.25 - 140 m © rass
Angle Tracking -30” to +30° -28" to +26" @ rass
Obstacle Detection ~ Datect & avold obstacle Obstacle detected @ rass
Response Time < 1 second ~ 0.45 second © rass
Battery Backup 2 - 3 hours 2.4 hours @ rass

VI. Conclusion

The Human Following Robot project successfully demonstrates the development of
an autonomous robotic system capable of detecting, tracking, and following a person
with minimal human intervention. The system integrates a microcontroller, sensors,
camera, motor driver, DC motors, and power supply to achieve automatic movement
and target tracking.

The robot continuously receives information about the person's position and distance
and adjusts its movement accordingly. It can move forward, turn left, turn right, or
stop based on the target's movement. Obstacle detection also helps the robot avoid
collisions and navigate safely.

The developed system reduces the need for manual control and can be useful in
applications such as luggage transportation, personal assistance, healthcare,
warehouses, and service robotics. The combination of sensing and automatic motor
control provides a practical solution for human-following applications.

Overall, the project demonstrates the effective application of robotics, embedded
systems, sensors, motor control, and human-tracking technology. The system can be
further improved by integrating Al-based person recognition, advanced computer
vision, LiDAR, GPS, voice commands, and intelligent path planning to achieve more
accurate, safe, and reliable human-following performance.
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