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Abstract - The creation of a voice-activated, joystick-controlled, smart wheelchair with bed-like conversion is done. On 
the Android Smartphone, Bluetooth application is installed. Joystick mode and voice recognition mode are the two major 
operating divisions of the system. The user may speak commands like “Move Forward”, “Go Back”, “Turn Left”, “Turn 
Right” and “Stop” for the speech recognition mode. Moreover, voice commands like “Light On”, “Light Off”, “Fan On” 
and “Fan Off” can be used to manage home appliances remotely. In response to the user's commands, the wheelchair will 
move. Users can choose the designated direction for the joystick mode. To carry out all commands, an Atmega328p is 
used. This system makes use of the HC05 Bluetooth module, L293D motor driver, Accelerometer. 
 
KEYWORDS: Voice Mode, Joystick, Home Appliances, Atmega328p, Bluetooth module-HC05, L293D Motor driver, 
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I. INTRODUCTION 
 
Due to sickness or accidents, many people have a temporary or permanent disability. The use of a wheelchair is 
highly essential in situations when walking is difficult or impossible. For the majority of low- and medium-level 
physical disability cases where  

II. OBJECTIVE 
 

1. The primary goals of this project are to increase patient comfort, lower costs and the amount of space 
needed, and increase system efficiency.  

2. The goal is to create a functional prototype of a smart assisted wheel chair.  
3. To enhance older people's stability and positive balance.  
4. To lighten the load on those who push the wheelchair.  
5. Effortlessly changes from the sitting position to the sleeping position. Easy accessibility to several areas. 
 

III. METHODOLOGY 
 

The Atmega328p microcontroller, relay modules, Bluetooth module, DC motor, motor driver L293D, and batteries 
are used in the design and construction of this project.  
Accelerometers are furthermore utilized to track the patient's mobility. The primary element and brain of our system 
is the battery. The 12-volt battery is utilized here. 
In addition, the wheelchair with joystick control was the first to be created. An intelligent product is one like the 
voice-activated wheelchair. An application for voice control has been installed on an Android Smartphone. 
Following that, the user may use an Android Smartphone to enter voice instructions. The Android Smartphone will 
convert the spoken commands into a string of data that will be sent to the Bluetooth module and subsequently the 
Atmega328p microcontroller [10]. 
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Fig 1.1: Block Diagram 
   A. Hardware Implementation & Design 

 
 

Fig 2: Circuit Diagram  
The L293D is a 16-pin motor driver IC that has the ability to concurrently operate two DC motors in either direction. 
The L293D is made to deliver bidirectional driving currents up to 600 mA (per channel) at voltages between 4.5 V 
and 36 V. 
The Microcontroller sends signals to the L293D IC, which then delivers the appropriate signal to the motors. It has 
two voltage pins, one of which is used to apply power to the motors and draw current for the L293D to function [9]. 
 

IV. HARDWARE REQUIREMENTS 
A. Atmega328p Microcontroller 

 
Fig 3:  Atmega328p Microcontroller 

One of the high-performance AVR technology microcontrollers with a lot of features and pins is the ATmega328P 
[9]. 
- The device's operating voltage range is between 1.8 and 5.5 volts. 8-bit core size. 
- Maximum speed of 20MHz. 
-   Number of I/O: 23.  
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- 14 digital I/O pins are available (6 PWM outputs) 
-  6 Analog inputs 
B. Motor Driver - L293D  

 
Fig 4: L293D Motor Diver Module  

Voice control 
The result are as follows: 
 

S.NO SPEECH CHARACTER SENT 

1 Move forward “F” 

2 Go Back “B” 

3 Stop “S” 

4 Turn Left “L” 

5 Turn Right “R” 

6 Light On 
Light Off 

“A” 
“X” 

7 Fan On 
Fan Off 

“C” 
“D” 

 
 

VI. MODEL FIGURE 

 
Fig 5: Sitting Position 
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Fig 6: Fan & Light Control 

Patients can use the wheelchair independently, manual or electrical wheelchairs are satisfactory. 
For the majority of low- and medium-level physical disability cases where patients can use the wheelchair 
independently, manual or electrical wheelchairs are satisfactory yet, using wheelchairs independently might be 
challenging or impossible in severe circumstances. Wheelchair users in these situations frequently rely on someone 
else to handle the wheelchair since they lack autonomous movement. Wheelchairs are the ideal assistive gadgets to 
help the growing population of elderly and physically challenged persons improve their personal mobility [6]. 
In an effort to improve the quality of life for people with disabilities using automated technology, several scientists 
and organizations have been investigating the design of various products. 
 A scarcity of beds frequently develops during epidemics or when there is a significant increase in the number of 
hospital patients. We created a wheel chair that transforms into a bed in order to solve this issue. This wheelchair's 
design allows it to be transformed into a bed or a wheelchair as needed. People with disabilities spend a lot of time 
relaxing on their beds. After that, the microcontroller will process and decode it. The wheelchair's motor driver will 
operate it in accordance with the instructions. When the user speaks "Move forward," the wheelchair will travel 
ahead; "Go back" makes it move backward; "turn left" causes it to turn left; and "turn right" causes it to turn right; 
“Light On”, the light will be On; “Light Off “, the light will be Off; “Fan On”, the fan will be On; “Fan Off”, the fan 
will be Off through Bluetooth module [2]. An accelerometer is used to measure the wheelchair's tilt angle. The 
buzzer will sound when the wheelchair angle is either greater than 45 or less than 100.A transmitter and a receiver 
are combined in this RF module. The 433 MHz frequency is used by the transmitter and receiver (TX/Rx) pair.  
The joystick can be used to manually control the wheelchair's movement. The command is carried out using a 
joystick before being transmitted to the Atmega328p, which will carry out the instruction's processing. After 
processing, the controller sends a digital signal order to the motor driver, who in turn controls the movement of the 
two DC motors. 
MPU6050 is essentially a motion processing device sensor. It was created for high-performance, low-cost wearable 
sensors, tablets, and smart phones. It simultaneously records motion in the X, Y, and Z axes. For communication 
with the Atmega328p microcontroller, this module uses the I2C module. 
The MPU6050 costs less. It is made up of hardware that is a 16-bit analogue to digital converter.  This feature 
allows it to simultaneously capture three-dimensional motion 
 

V.  RESULT & DISCUSSION 
 

All the programming is done by the Arduino IDE and the program is loaded into the microcontroller .Control of the 
wheelchair is facilitated via the joystick and voice mode. The desired output is obtained once all components have 
been connected in accordance with the circuit schematic. Our project was accomplished successfully. An 
Atmega328p microcontroller, a joystick, Bluetooth-HC05, an L293D motor driver, a DC motor, a 12V battery, and 
an RF transmitter and receiver were all used in our project. 
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Fig 7: Resting Position 

 
VII. CONCLUSION 

 
For those who are physically unable to walk, wheelchair is built so that they may simply operate it with their hands 
by using joystick. The speech recognition control wheelchair, however, can address this problem for those 
individuals who are unable to move their legs as well as their hands. An accelerometer sensor is included to track 
human movement. The nurse or assistant to handle the patient with ease. The difficulties that patient' bodies face 
when switching from a wheelchair to a bed or vice versa are diminished or eliminated. 
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