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Abstract— During the last decade, self-balancing devices for 

individual travel and for suitable short-distance travel became 

more popular. Segway is the most prominent example, a two 

wheeler with a handrail for the user to hold on to. The project 

deals with an experiment carried out to produce gyroscopic 

effect on the prototype. The prototype is a two wheel vehicle 

in which rotating discs imparted act as gyroscope to produce 

a counter balancing force i.e.to balance the vehicle when the 

prototype loses balance on either sides. Thus the vehicle 

stabilizes itself. Wherein even if an external force is applied 

to the system, the gyro sensors deployed in it sense the force 

and develop an opposite force of similar magnitude due to the 

presence of two gyroscopes used in the vehicle, thus the 

vehicle does not loose it’s balance even if the external force 

is applied to it. The solar assisted chariot is driven by BLDC 

motor which is operated by solar energy. The solar panels 

placed on the chariot will charge the battery which further 

drives the BLDC motor. When the chariot is not in use, the 

batteries get charged using the solar power and batteries can 

also be charged using a wall charger. In order to overcome 

few problems has been associated with previous models, this 

model is proposed. Few problems from previous models are 

rectified in this prototype and required test carried out. The 

PV panels have enough power and give the chariot an infinite 

range.   
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I. INTRODUCTION 

The project’s objective is making a two wheeled self-

balancing electric vehicle. A processor and electric motors is 

placed in the base of the device which keeps the vehicle 

upright when powered on with balancing enabled. Users 

should lean front to go forward, lean back to go backward. 

The chariot balances both rider and itself based on rider’s 

leaning action. Gyroscopic sensors are used to detect a 

departure from perfect balance. Gyroscopic Sensors measure 

the pitching angle and rate. Then the signals are sent to motors 

to drive them accordingly. Motors driving the wheels are 

commanded to bring the vehicle back into balance. The 

dynamics of the vehicle are used to control the classical 

problem. The vehicle driven electric motors are powered by 

lithium-polymer batteries. The vehicle balances with the help 

of a microcontroller and a gyroscopic sensor. The rider 

accelerates or decelerates by leaning forward or backward in 

the direction he or she wishes to travel. Steering can be 

controlled by varying the speeds between the two motors and 

rotating the vehicle. 

II. EXISTING METHOD 

The existing method which uses self-stabilization mechanism 

using gyroscope is mono wheel vehicle. Mono wheels are 

generally used for fun and entertainment purposes. Mono 

wheel motorcycles are no longer the best for transportation. 

For a mono wheel, both direction and speed are controlled 

through the same physical apparatus which generally makes 

steering more difficult. It has been built to carry only one 

rider. The most common steering problem is that the rider 

must lean towards his intended direction of travel to turn, and 

then centralize his weight again once the turn is complete. 

III. SIGNIFICANCE OF THE SYSTEM 

Power Consumption of the chariot when compared to the 

existing system has been reduced. The speed and torque of 

the proposed chariot was improved. Operating cost is 

reduced. 

IV. LITERATURE SURVEY 

The project deals with self-stabilization of the chariot with 

the help of gyroscopic effect. We have studied lot of research 

papers to get basic ideas. We have studied the paper, 

“Modeling and validation of prototype of self-stabilizing two 

wheeler using gyroscope” by Akshay Khot and Nishad 

Kumbhojkar, it was published in the year 2014. In this paper 

they have designed a prototype model of a two wheel vehicle 

in which rotating discs are imparted act as a gyroscope to 

produce a counter balancing force when the vehicle prototype 

loses balance on either sides. They have used a mechanical 

gyroscope to balance the vehicle even when an external force 

is applied. Another paper is “Analysis of solar powered self-

balancing vehicle” by Prof. Chetan V. Papade*, Akshay R. 

Hiremath, in the year 2017. In this paper, solar power charged 

the battery is used to run the motor and to attain the 

acceleration. They have used throttle to balance the vehicle. 

For further details refer the reference papers given below. 

V. PROPOSED METHODOLOGY 

Stabilization of a vehicle during running plays a vital role in 

the complex transportation system. The aim of the project is 

to develop a self-balancing chariot capable of transporting a 

single passenger. The objective of building a self-balanced 

electric chariot is mainly to ensure safety of the rider. Here 

the self-balancing of the chariot is achieved by using 

gyroscope sensors. Gyroscope sensors works on the principle 

of gyroscopic effect. Gyroscope sensors sense angular 

velocity from the force applied to a vibrating object. The 

angular velocity detected is then converted to an electrical 

signal. The chariot can be operated in forward and reverse 

direction. It can also be turned left and right with the help of 

gyroscope and arduino programming. 

A. BLDC Motor is used  

 To increase the initial torque of the chariot.  

 To improve the efficiency of the vehicle. 



Design and Development of a Solar Powered Electric Chariot using Gyroscope 

 (IJSRD/Vol. 7/Issue 01/2019/058) 

 

 All rights reserved by www.ijsrd.com 225 

B. Gyroscope is used for Two Purposes 

 Self-Balancing of the vehicle. 

 Acceleration of the vehicle.  

VI. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of the proposed Solar Chariot 

VII. ACTIVATION OF WORK 

A. BLDC Motor 

Here, we used BLDC motor to operate the chariot. Because, 

it differs from the conventional dc motor in such a way that it 

doesn’t contains brushes and the commutation is done using 

an electronic drive to feed the stator windings.  Its efficiency 

is high when compared to the conventional DC motor. BLDC 

motor runs with the help of supply from the battery. The main 

part of input to the motor is given by the motor driver circuit. 

The motor driver circuit gives high current signal to the 

motor. Thus the motor delivers mechanical power to rotate 

the wheel. Basically it can be constructed in two ways- by 

placing the rotor outside the core and the windings inside the 

core and another by placing the windings outside the core. 

1) Motor Specification 

Type: BLDC motor 

Voltage: 24V DC 

Rated Current: 19A 

Output Watt: 250 watt 

Rated speed: 3000 RPM 

 
Table 1: Motor Specification Table. 

B. Motor Driver Circuit 

 
Fig. 2: Motor driver circuit diagram 

In this project we have used the BTS7960 driver circuit to 

control the BLDC motor. This driver provides a cost 

optimized solution for protected high current motor drives 

with very low board space consumption. The input to the 

motor driver circuit is a low current signal from the arduino. 

The circuit converts the low current signal to a high current 

signal. The high current signal from the motor driver circuit 

is then given to the motor as the input. EMI(Electro-Magnetic 

Interference) Integrated driver IC is used because, it made 

easy to interfere with a microcontroller using logic level 

inputs, slew rate adjustment and protection against over 

temperature, overvoltage, under voltage, over current and 

short circuit.  

C. Gyroscope 

 In this project, MPU6050 sensor is used.  Because, it has an 

additional feature of on-chip Temperature sensor. It is a 

complete 6-axis Motion Tracking Device. It is a combination 

of 3-axis Gyroscope, 3-axis Accelerometer and Digital 

Motion Processor.  The supply to the sensor is given by the 

battery. The gyroscopic sensor is used to sense all the 3 axis- 

X, Y, Z axes at the same time. The MPU6050 consists of 3-

axis Gyroscope with Micro Electro Mechanical System 

(MEMS) technology. It is used to detect the rotational 

velocity along the X, Y, Z axes. When the gyroscope is turned 

left, the low signal is given to the arduino, based on the 

arduino programming one relay gets ON and the chariot turns 

left and viceversa. For forward motion of the chariot, both 

relay gets ON and the chariot moves forward. 

 
Fig. 3: gyroscopic sensor 

D. Arduino 

The signal from the gyroscope is coupled with the arduino. 

That signal gets verified with arduino. The output from the 

arduino is given as input signal to the motor driver circuit. 
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Fig. 4: Arduino board 

E. Solar Panel 

 In this project, we used solar panel of 250 watt to charge the 

battery of 250 watts. PV solar panels generate direct current 

electricity. With DC electricity, electrons flow in one 

direction around a closed circuit. The solar panel then 

energizes the battery that runs the chariot’s motor. Solar panel 

of any voltage can be used to charge the battery which is then 

used to drive the BLDC motor. 

F. Solar Charge Controller 

A solar charge controller is basically a voltage or current 

controller to charge the battery and keep the electric cells 

from overcharging. It directs the voltage and current from the 

solar panels setting off to the electric cell. The types of Solar 

Charger Controller are 

1) Simple 1 or 2 stage controls 

2) PWM (pulse width modulated) 

3) Maximum power point tracking (MPPT) 

 
Fig. 5: MPPT Solar Charge controller circuit 

In this project, the solar epic MPPT solar charge 

controller is used. These controllers accurately identify the 

best working voltage and amperage of the solar panel exhibit 

and match that with the electric cell bank. The outcome is 

extra 10-30% more power than the PWM controller. The 

charge controller protects the battery (12V) from over 

charging and increases the battery lifetime. Its reliability is 

high. It is normally used in Street lights, in Home systems and 

in Hybrid solar system. 

VIII. APPLICATION 

 For fun, entertainment and adventure purpose. 

 In bigger industries and companies. 

 It is used in Portland Police Department. 

 It can be used for commercial purposes. 

IX. EXPERIMENTAL TEST AND RESULT 

The chariot is self-balanced by the usage of gyroscope and 

high initial torque of the vehicle is obtained. If this project got 

implemented, this will lead to the development of “ECO-

FRIENDLY HYBRID VEHICLE”. 

The chariot can withstand a maximum weight of 

200kg. Thus from our project, we observed that 

Height of the chariot – 150cm 

Width of the  chariot – 130cm 

Weight of the chariot – 54kg 

Maximum weight carried by the chariot – 200kg 

Maximum speed of the chariot – 100km/hr 

Minimum speed of the chariot – 30km/hr 

 
Fig. 6: Prototype model of the proposed solar chariot. 

X. BENEFIT TO THE PUBLIC 

1) It is cost-effective and provides automation. 

2) The self-balanced chariot will provide more safety due to 

the gyroscopic effect. 

3) Fuel depletion of the vehicle is independent because, 

solar energy is used to charge the battery and drive the 

vehicle. 

XI. FUTURE SCOPE OF ELECTRIC CHARIOT 

If a person has to travel from one place to another he has to 

use bike or a car. Those who commute with car don’t need 

effort for self-balancing of vehicle but in case of bikes or 

chariot, balancing is very important particularly at low speed. 

Due to the weight of the person, the starting torque is also 

less. So to overcome these drawbacks of balancing self-

stability of two wheeled chariot can be achieved by 

gyroscopic effect. It is cost-effective and provides 

automation. The self-balanced chariot will provide more 

safety due to the gyroscopic effect. Fuel depletion of the 

vehicle is independent because, solar energy is used to charge 

the battery and drive the vehicle. 

This model can be expanded in future in many ways 

to serve many purposes such as: 



Design and Development of a Solar Powered Electric Chariot using Gyroscope 

 (IJSRD/Vol. 7/Issue 01/2019/058) 

 

 All rights reserved by www.ijsrd.com 227 

 Expanding the model to fully automatic mechanism 

 The whole arrangement can be made as easily 

reassemble in any other places. 

 The cost of power supply can be reduced by using solar 

power and also it becomes more users friendly. 
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