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Abstract

The Humanoid Control Panel project focuses on the design and development of a
centralized control interface for operating and monitoring a humanoid robot. A
humanoid robot consists of multiple actuators, sensors, and electronic control units
that require coordinated operation to perform movements and interact with the
surrounding environment. Therefore, an efficient control panel is essential for
managing the robot's functions and monitoring its operating status.

The proposed control panel provides an interface for controlling important humanoid
functions such as head movement, arm movement, leg movement, walking, standing,
and other predefined actions. Input commands from the user are processed by a
control unit and transmitted to the corresponding actuators of the humanoid robot.
Sensors can provide information such as position, motion, distance, and system status
to support safe and accurate operation.

The system can include features such as manual control, predefined motion
commands, sensor monitoring, status indication, emergency stop, and communication
between the control panel and robot. A user-friendly interface allows the operator to
issue commands and observe the robot's response in real time.

The project combines robotics, embedded systems, human—robot interaction, actuator
control, sensor integration, and communication technologies. The control panel can be
implemented using suitable hardware buttons, a touchscreen, computer interface, or
wireless control system depending on the application.

Overall, the Humanoid Control Panel provides a centralized and user-friendly solution
for controlling and monitoring humanoid robots. The system can be further enhanced
with voice commands, artificial intelligence, gesture recognition, wireless
connectivity, real-time feedback, and autonomous motion control to improve usability,
safety, and intelligent interaction.

1. Introduction

A Humanoid Control Panel is an interface designed to control, monitor, and manage
the different movements and functions of a humanoid robot. Humanoid robots are
designed with a human-like structure consisting of components such as a head, arms,
hands, legs, and body. Since these components require coordinated control, a
centralized control panel provides an effective way to operate the robot and monitor
its activities.

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 589


mailto:srikanthk@siddhartha.org.in,
mailto:24tq1a5638@siddhartha.co.in,
mailto:24tq1a5658@siddhartha.co.in,
mailto:24tq5a0320@siddhartha.co.in
mailto:24tq5a0323@siddhartha.co.I,

® J

International Journal of

=== Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Z e S te ra Peer Reviewed, Referred & Indexed Journal
PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

The control panel acts as an interaction platform between the user and the humanoid
robot. It allows the operator to provide commands for different movements, such as
walking, standing, sitting, turning, and moving the arms or head. These commands are
processed by a control unit and transmitted to the corresponding motors or actuators
of the robot.

The system can use microcontrollers, motor drivers, sensors, communication modules,
and actuators to perform the required operations. Sensors can provide information
about the robot's position, movement, orientation, and surrounding environment. This
feedback can be displayed on the control panel to help the operator monitor the
robot's condition.

A user-friendly control interface is important for ensuring easy and accurate operation.
The panel can include buttons, touch controls, sliders, status indicators, and
predefined movement commands. An emergency-stop function can also be
incorporated to immediately stop the robot during unsafe or unexpected conditions.

In this project, the Humanoid Control Panel is developed to provide centralized
control of the humanoid robot's movements and functions. The system establishes
communication between the control interface and the robot's controller, allowing
commands to be sent and feedback to be received during operation.

Overall, the project demonstrates the application of robotics, embedded systems,
actuator control, sensor integration, communication, and human-robot interaction.
The system can be further enhanced with voice commands, gesture recognition,
artificial intelligence, wireless control, real-time monitoring, and autonomous
movement to make humanoid robot operation more intelligent, reliable, and user-
friendly.

II. Literature Survey

Research on humanoid robot control systems has developed significantly with
advances in robotics, embedded controllers, sensors, actuators, and human-robot
interaction. Humanoid robots require coordinated control of multiple joints to perform
movements such as walking, balancing, arm movement, and head orientation.
Therefore, researchers have focused on developing reliable control architectures that
can coordinate several actuators while receiving feedback from different sensors.

Early humanoid robot research focused on developing multi-joint control and balance
mechanisms. Researchers developed control strategies that allow humanoid robots to
maintain stability while standing and walking. These studies established the
importance of joint position feedback, inertial sensors, motor control, and real-time
processing for achieving stable humanoid motion.

The development of platforms such as NAO provided researchers with practical
humanoid robots for studying motion control, perception, communication, and
human-robot interaction. The NAO platform includes multiple actuators and sensors
that can be controlled through software, making it suitable for research in autonomous
robotics and interactive applications.
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Research on humanoid robot control interfaces has also investigated centralized
systems through which operators can manually control different robot joints. Such
interfaces commonly provide controls for the head, arms, legs, and other actuators.
Feedback from sensors can be displayed to the operator, allowing movements and
robot status to be monitored during operation.

Another important research area is teleoperation and remote control. Researchers have
developed control systems in which commands from a human operator are transmitted
to a humanoid robot through wired or wireless communication. These systems are
useful for applications where direct human operation is required, such as hazardous
environments, remote inspection, education, and experimental robotics.

Studies have also explored sensor-based feedback control for humanoid robots.
Sensors such as inertial measurement units, joint encoders, force sensors, and distance
sensors provide information about the robot's movement and environment. This
feedback allows the controller to adjust actuator commands and improve movement
accuracy and stability.

Recent research has focused on human—robot interaction, including voice commands,
gesture recognition, touchscreen interfaces, and natural-language interaction. These
technologies make humanoid robots easier to operate by allowing users to provide
high-level commands instead of controlling every joint individually.

Advanced humanoid platforms such as ASIMO, Atlas, and Pepper have demonstrated
the integration of complex actuator systems, sensors, computing platforms, and
intelligent control algorithms. These developments show that effective humanoid
operation requires coordination between hardware control, sensor feedback,
communication, and user interfaces.

Based on the existing research, the proposed Humanoid Control Panel focuses on
developing a centralized and user-friendly interface for controlling and monitoring
humanoid robot functions. The system can provide controls for head, arms, legs,
walking, standing, turning, and predefined movements, while sensor feedback can be
displayed through the interface. The system can be further enhanced using wireless
communication, voice commands, gesture recognition, artificial intelligence, real-time
feedback, and autonomous motion control to improve the usability, safety, and
intelligence of humanoid robots.

ITI. System Analysis

System analysis is an important stage in the development of the Humanoid Control
Panel project. The system is designed to provide centralized control and monitoring of
a humanoid robot. The main requirements include controlling different body parts
such as the head, arms, hands, legs, and other actuators. A suitable controller is used
to process commands received from the control panel. The interface provides buttons,
touch controls, or predefined commands for operating the robot. Sensors are used to
provide feedback about joint position, movement, orientation, and robot status. Motor
drivers and actuators receive control signals from the controller to perform the
required movements. Communication between the control panel and robot is

Received: 24-07-2026 | Accepted: 30-08-2026 | Published: 05-09-2026 2026, Vol 2 Issue 3 | 591



® J

International Journal of

=== Al ELECTRICAL CIVIL AND MECHANICAL ENGINEERING
Z e S te ra Peer Reviewed, Referred & Indexed Journal
PUBLICATIONS ISSN: 3070-0434 www.zesterapublications.com Original Research Paper

established using wired or wireless technology. The system also includes safety
functions such as movement limits and an emergency stop. Real-time feedback helps
the operator monitor the robot during operation. The control system is designed to
provide accurate and responsive movement commands. Overall, system analysis
defines the hardware, software, communication, and functional requirements of the
Humanoid Control Panel.

Existing System

In the existing system, humanoid robots are commonly controlled using separate
software interfaces, remote controllers, programming tools, or predefined motion
systems. Different robot joints may require individual control commands, making
operation complex for inexperienced users. Some systems depend heavily on
manually programmed movement sequences for performing specific actions. Sensor
information may not always be presented through a single centralized interface.
Operators may need to switch between different control screens to monitor various
robot functions. Wired communication systems can restrict the movement and
operating range of the robot. Wireless systems may introduce communication delays
or connection problems. Basic control interfaces may provide limited feedback about
actuator position and robot status. Emergency and safety controls may also be
separated from normal operating functions. Modifying movement commands can
require programming knowledge and additional configuration. These limitations can
make humanoid robot operation less convenient and less flexible. Therefore, an
integrated control panel can provide a simpler and more effective solution for
controlling and monitoring the robot.

Disadvantages of Existing System

e Requires complex manual control.

o Different robot functions may use separate interfaces.

e Limited centralized monitoring.

e Requires programming knowledge for some operations.
 Difficult for inexperienced users.

e Limited real-time sensor feedback.

o Communication delays may occur.

e Wired systems can restrict mobility.

o Movement sequences may require manual programming.
o Safety controls may not be centralized.

o Difficult to modify commands quickly.

e Limited user-friendly interaction.

Proposed System

The proposed system focuses on developing a centralized and user-friendly Humanoid
Control Panel for controlling and monitoring a humanoid robot. The control panel
provides an interface through which the operator can control different robot functions.
Commands can be provided for head movement, arm movement, hand movement, leg
movement, walking, standing, sitting, and turning. A microcontroller or suitable
control unit processes the commands received from the interface. The controller sends
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appropriate signals to motor drivers and actuators to perform the requested
movements. Sensors provide feedback about joint positions, orientation, movement,
and system conditions. The feedback information can be displayed on the control
panel for real-time monitoring. Wireless or wired communication can be used to
establish communication between the panel and robot. An emergency-stop function
can immediately stop the robot when an unsafe condition occurs. Predefined
movement commands can simplify frequently performed actions and reduce manual
control effort. The system can be designed with adjustable control parameters to
provide smoother and more accurate movements. Overall, the proposed system
provides centralized, flexible, safe, and user-friendly control of humanoid robot
functions.

Advantages of Proposed System

e Provides centralized robot control.

o User-friendly control interface.

e Supports multiple humanoid movements.

e Provides real-time sensor feedback.

e Reduces manual control complexity.

e Supports predefined movement commands.
o Enables convenient robot monitoring.

e Supports wired or wireless communication.
e Includes emergency-stop functionality.

o Allows easy modification of commands.

e Improves movement control and coordination.
e Can be enhanced with Al and voice control.

IV. Methodology

The methodology begins by identifying the required humanoid robot movements and
control functions. Suitable components such as a microcontroller, motor drivers, servo
motors or actuators, sensors, communication module, and power supply are selected.
A control-panel interface is designed with suitable buttons, touch controls, sliders, and
status indicators. Commands from the interface are transmitted to the main controller
for processing. The controller converts the received commands into appropriate
signals for the corresponding motors and actuators. Sensors are connected to provide
feedback about joint position, orientation, movement, and system status.
Communication between the control panel and robot is established using suitable
wired or wireless technology. Predefined movement sequences are programmed for
actions such as standing, walking, sitting, turning, and arm movement. Safety limits
are implemented to prevent excessive joint movement and unexpected operation. An
emergency-stop function is incorporated to immediately disable actuator movement
when required. The complete system is tested by performing individual and combined
robot movements. Finally, the control response, communication reliability, movement
accuracy, sensor feedback, and safety functions are evaluated and improved.

System Architecture
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The system architecture represents the complete workflow of the Humanoid Control
Panel from user commands to robot movement and feedback. The process begins with
the operator providing commands through the control-panel interface. The interface
contains controls for different body parts and predefined humanoid movements. The
input commands are transferred to the communication module for transmission to the
robot controller. The main controller processes the received commands and
determines the required actuator operations. Motor drivers receive control signals
from the controller and operate the corresponding servo motors or actuators. The
actuators control the humanoid robot's head, arms, hands, legs, and other movable
components. Sensors continuously collect information about joint position, orientation,
movement, and system conditions. This sensor feedback is returned to the controller
for monitoring and control adjustment. The control panel displays the received
feedback through status indicators or monitoring screens. A safety module monitors
movement limits and can activate the emergency stop when an unsafe condition is
detected. The system can store predefined movement sequences for frequently
required robot actions. Overall, the architecture provides a complete command,
communication, control, actuation, sensing, feedback, and safety cycle for efficient
humanoid robot operation.

SYSTEM ARCHITECTURE - HUMANOID CONTROL PANEL
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VI. Conclusion

The Humanoid Control Panel project successfully demonstrates the development of a
centralized system for controlling and monitoring the different functions of a
humanoid robot. The control panel provides an easy and user-friendly interface for
operating movements such as standing, walking, sitting, turning, head movement, and
arm movement.

The system integrates a controller, motor drivers, actuators, sensors, and
communication modules to execute user commands accurately. Sensor feedback helps
monitor the robot's joint positions, orientation, battery status, and other operating
conditions in real time. The proposed system reduces the complexity of controlling
multiple humanoid joints individually and provides centralized access to important
robot functions. Safety features such as emergency stop, joint-limit monitoring, and
status alerts can improve the reliability and safe operation of the robot.

Overall, the project demonstrates the effective application of robotics, embedded
systems, actuator control, sensor feedback, communication, and human-robot
interaction. The system can be further enhanced by integrating Al, voice commands,
gesture recognition, autonomous movement, wireless communication, and intelligent
decision-making to make humanoid robots more efficient, interactive, and user-
friendly.
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