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Abstract: - The development of IoT-based control systems
has greatly enhanced automation and smart motion control.
This paper introduces the Gesture Wave Intelligent Motion
System, which makes use of MPU 6050 sensors and master-
slave structure to move a car by gesture. The system has four
motors to enable motion in various directions and
incorporates fire and smoke sensors to identify any hazards.
In the event of fire or smoke detection, the system turns on a
relay and a pump to spray water, preventing the risk of
damage. Also, there is an alert mechanism with an alarm
which debriefs the driver and passengers.

The control unit is implemented through Arduino Nano and
the car unit through Arduino Uno. This project shows how
IoT and embedded systems can improve automation and
safety in motion-based applications, with future integration
opportunities in hand gloves or smartwatches to enhance the
usability. In addition, the system is made energy efficient by
incorporating a rechargeable battery, making the solution
environmentally friendly for real-world implementations.

Keywords: Gesture Control, Motion System, Arduino, MPU
6050, Fire Detection.

I. Introduction

With increasing focus on automation and gesture-based
control systems, IoT-powered solutions are taking center
stage. Conventional remote-controlled vehicles depend on
mechanical inputs, which are usually complicated to
configure with buttons and might not be easy for everyone to
use. Gesture-based

control, on the other hand, provides a more natural, intuitive,
and interactive method of control, decreasing the cognitive
burden on users and improving usability. By enabling users
to operate control devices by using simple hand gestures, the
technology can redefine human-machine interaction in
various fields.

Gesture Wave Intelligent Motion System, our project,
features a sophisticated master-slave design, whereby the
Arduino Nano (controller unit) wirelessly communicates
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with the Arduino Uno (car unit) to provide fluid motion
control and safety monitoring.

The two-tiered system architecture allows real-time
response  with  reduced latency  concerns  and
optimized accuracy. The master device, held or worn
by the user, converts hand movements into movement
commands, which are followed by the car device.
The system utilizes an MPU 6050 sensor to sense six-
axis motion, such as acceleration and angular.

velocity, to give accurate and timely gesture-based
control. The car can move in four main directions: forward,
backward, left, and right, based on real-time hand
motion input. To further improve its safety features, the
vehicle also features fire and smoke sensors that can
detect environmental threats. When smoke or fire is
detected, the system activates a relay-activated water pump
to automatically douse possible flames, providing active
hazard mitigation. An alarm system also issues audible
alerts to the driver and passengers, giving additional
safety.

Aside from its existing implementation, the controller
may also be more advanced for wearable applications,

such as smart gloves or smartwatches, to make it
smaller, portable, and easily embedded in everyday
life. These advances will make hands-free control
smoother, easier to use in multiple industries,
including robotics, automation, health assistive devices,
and industrial safety.

The project solves several essential problems in
automation and gesture control, including precise gesture
identification, real-time feedback, threat detection, and
autonomous safety action.

Through IoT, embedded, and automation technologies,
the Gesture = Wave Intelligent  Motion  System
provides an effective, scalable, and dynamic solution
that is deployable across various applications, including
robotic movement control, self-driving cars, disaster
response systems, and factory safety environments. The
scope of this technology has
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the potential beyond mere vehicle control, paving the way for ~ Systems. Though their interest was in gesture recognition
more complex gesture-based automation applications in the ~ technologies for the control of robots, our system has other

future.

1. Literature Review

We carried out a comprehensive survey and presented the
following findings in our literature review on gesture-
controlled systems and IoT technologies. First, Tadigotla,
S., Hegde, S., N., R., V., R, S. M., L. and their colleagues
came up with a paper that centered on gesture-controlled
robotic systems. They employed Bluetooth modules for
wireless communication to drive robotic cars, which is in
line with the goals of our project. We apply the MPU 6050
sensor in our system for detecting movements, which
allow the Gesture Wave Intelligent Motion System to
drive the car in left, right, forward, and backward
directions as per hand movement.

Secondly, Pachling, D., Kate, S., Vidhate, P., Kapse,
D., and Mahale, N. in 2019 suggested a system in which
hand gestures controlled an RC car with obstacle
avoidance. Although their system is based on motion
control, our system involves a master-slave configuration
with Arduino Uno in the vehicle and Arduino Nano in the
controller to guarantee the effective functioning of the
robot vehicle and incorporate further safety features, such
as fire and smoke detection.

Then, Patwardhan, M., Lanjewar, H., Rathore, H.,
Ambekar, H., Laddha, H., and Sharma, H. gave a paper in
2021, wherein they employed wireless hand motion
control for robotic car driving. Our system, in contrast,
uses the MPU 6050 for 6-axis motion sensing, allowing
for more accurate gesture detection and smooth vehicle
control, as well as fire safety capabilities through smoke
and fire sensors and a water spray pump for hazard
reduction.

Zobl, M., Geiger, M., Bengler, K., and Lang, M. in
their 2014 paper also dealt with gesture-controlled
operation of in-car devices. Their work was the motivation
for the gesture-based control paradigm in our system,
where gestures from the hand control vehicle movement,
but our system extends by including safety mechanisms,
like fire and smoke detectors to automatically switch on
water pumps upon detection of a hazard.

Finally, Satle, R., Pate, S., and Muyambo, P. in 2023
published their research on gesture-based robotic car

IJERTCONV 141 S050013

practical safety features like fire detection, smoke sensors,
water spray pumps, and alarm systems, which provide real-
time feedback to the drivers and passengers for safety.

1. Methods and Materials

III.1 System Components

e  MPU 6050: Utilized in the controller to sense 6-axis
motion.

e Arduino Uno: Used in the car unit to regulate
movements.

e Arduino Nano: Used in the controller unit for
gesture processing.

e Four Motors: Enable movement in forward,
backward, left, and right directions.

e Fire and Smoke Sensors: Sense fire or smoke inside
or near the car.

e Relay and Pump: Spray water if fire is detected.

e Rechargeable Battery: Powers the system, with
energy efficiency and long life.

e Jumper Male-Female Wires: Makes connections
between parts.

e Alarm System: Sounds an audible warning on
detecting fire or smoke.

e  Master-Slave Communication: Facilitates smooth
transmission of data between the
controller and car unit.

I11.2 Working Mechanism
e The MPU 6050 sensor captures the movement of the
controller (tilt and orientation changes).

e The Arduino Nano reads the sensor data and
transmits corresponding signals to the Arduino Uno
in the car unit.

e  The Arduino Unoreceives these signals and engages
the corresponding motors for directional movement.
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e Fire and smoke sensors scan the environment
constantly.

e  When fire or smoke is sensed:
» Therelay engages the pump to spray water.

» The alarm system is engaged to alert the
driver and passengers.

e herechargeable battery provides a continuous power
supply, making the system reliable
for continuous use.

II1.3 Future Enhancements

e Integration into hand gloves or smartwatches for
improved user control.

e Enhanced Al-based recognition for more precise
gesture commands.

e Advanced IoT connectivity for remote monitoring
and control.

e  Battery Optimization Techniques to improve energy
efficiency and extend device life.

V. Result

The system was tested under various conditions to
evaluate:

e Gesture Accuracy: The system successfully
interpreted tilt-based commands with high accuracy.

e Response Time: The real-time response of the
Arduino Uno ensured smooth motion control.

e Fire and Smoke Detection: The system accurately
detected hazards and activated the water pump.

e Alert Mechanism: The alarm system effectively
notified the driver and passengers.

e Power Efficiency: The
allowed extended operation without frequent
recharging.

rechargeable battery

To further evaluate the system's reliability, we tested its
performance under different environmental conditions like
low light conditions, temperature changes, and high-humidity
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conditions. The findings revealed that the MPU 6050 sensor
was stable under detecting gestures, whereas the fire and
with

smoke detectors effectively detected hazards
minimum false alarms.

Fig 4.1 — Prototype
V. Conclusion

The project successfully deployed an IoT-based gesture
control system for motion automation and safety. The system
that combined MPU 6050, Arduino Uno, Arduino Nano, fire
sensors, and a water pump showed how IoT can be used to
improve motion control while also maintaining safety
features. The system not only enhances the ease of use with
gesture-based control but also improves safety by
automatically detecting and reacting to cases of fire hazards.
The addition of sensor-based automation renders this system
extremely efficient and adaptable to numerous real-world
applications, such as autonomous cars, industrial robots, and
assistive technology for the disabled. The capability to sense
fire and smoke in real time, combined with an automated fire
suppression system, renders this system useful in dangerous
environments where rapid response is critical.

Future enhancements can be made in wearable controllers,
Al-driven enhancements, advanced power management, and
cloud-based remote monitoring to further make the system
even more intuitive and reliable. Moreover, incorporating
edge computing can facilitate quicker decision-making,
minimizing the reliance on cloud-based processing. Al-
powered predictive analytics could be used to improve
gesture recognition accuracy and maximize system
efficiency, making user-machine interaction seamless. In
total, the Gesture Wave Intelligent Motion System offers a
new way to gesture-controlled automation, providing a
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powerful, scalable, and efficient solution for smart mobility
and safety applications. With the future of [oT in mind, such
systems have the potential to revolutionize automation and
human-machine interaction, making everyday tasks more
seamless and secure.
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