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Electrical & Control Systems 
Like all mechatronics systems, our 
wheelchair will contain a sensor, controller, 
and actuator. In this case, a six-axis 
accelerometer and gyroscope will send data 
to our propeller chip micro-controller. The 
propeller chip will use this data as inputs into 
its programmed control algorithm. And the 
motors will act as the actuator which the 
propeller chip controls in order to balance 
and maneuver the wheelchair. 

System Model 
The system model for this mechatronic system 
is modeled below. This system contains two 
inputs, the torque of each motor, and three 
outputs, the chair’s forward velocity, the 
chair’s turning angular velocity, and the tilting 
angle of the chair.  

Introduction/Motivations 
Wheelchairs have experienced many 
improvements since their inception, leading to 
the use of electric wheelchairs today. With the 
rise in self-balancing commercial products 
capable of advanced agility and mobility, it 
seems natural that the next generation of 
wheelchairs should follow suit. Thus, the goal 
of this design team was to create a two-
wheeled self-balancing wheelchair. 
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Project Requirements 
●  Maximum speed of 13 mph (5.8 m/s) 
●  Support patients up to 200 lbs (91 kg) 
●  Operate for at least 2 hours (fully charged) 
●  Total project cost under $750 
●  Access current handicap infrastructure 
●  Total project completion in 2 semesters 

 
 
 

Future Work 
The final deliverable for this project will be a 
working self-balancing wheelchair. This will 
be achieved through the design integration of 
our mechanical, electrical, and controls teams. 
Future work would be further analysis to 
assess areas of improvement, which could 
include: additional safety measures, an 
improved transmission system, and other 
design changes which would enable further 
improvements in performance of the overall 
system. 

Physical Model 
As with many self-balancing systems, an 
inverted pendulum is used to model our 
wheelchair. Two main bodies, the wheel and 
combined mass of the user, chair, and frame 
create the free body diagram used to establish 
our equations of motion. 

Mechanical 
Design 

The design consists of 
a simple desk chair 
mounted on top of an 
aluminum box frame. 
Balanced by two 
motors, controlled by a 
microcontroller. 


