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As such, an alternative wheelchair control system stands to benefit many users.

Control
Signals

OBJ ECTIVE ] ’ 'Y : ! Electrode n '

In this project, we propose a new BCl design for R T —— 10000mAh Li-ion Wheelchair Motor
) ! =T - Battery Control System button Drivers

wheelchairs. ' | -

e Make use of biological signals, particularly from | . :

the brain to improve mobility for patients with | , | :

physical impairments ‘1’:1 , | T AMPLIFIER CIRCUIT DESIGN

e Design a non-invasive method to detect EEG =, ’ PE——— . . . A two-stage amplifier topology was implemented

signals from the brain L~y & E to detect the brainwave signals. At the end of

e Develop a navigation control system for LN ra - (Wl e Tl . 0 8Bes | each stage, analog filters attenuate the 50Hz

wheelchairs. AL ) ' b . ‘- " W 5 b noise. The overall gain is 8,500 V/V. In our system,

- - . | " | we use three circuit boards to detect the intended
SOLUTION - - v D ijlg;:l;, with the overall set-up costing less than

Qutput Class

Amplitude without offset
Magnitude
Amplitude without offset
Magnitude

40 60
Frequency(Hz)

Relaxed vs. Hand Motion Left vs Right Hand Motion

Training accuracy: > 98% Training accuracy: > 98% Training accuracy: >95%
Delay: ~1 second Delay: 1-2 seconds Delay: < 1 seconds

Target Class

Model 1.6 Confusion Matrix

35

o

1 34

-

True class

@ 7
Predicted class

data using EEG PR The solution involves the use of a non-
headset & invasive EEG headset

Original dataset: smoothMotionlnput

Output Class

SOFTWARE DESIGN

e Monitors brain activity through
surface-mounted scalp electrodes and _
i Enter User Name /——— 1Pt 9978 1or | 2. Append 1o new raining signais Previously recorded
REEt . detect trigger features. training phase : A e e user signal
classification S e Classify features using deep-learning - T
=G Ll with feed-forward neural networks. Live Phage

Predictio D ed: 1100 b.i
[Trainin gTIme 426045

2

[Classifier Target Class
Preset Logistic Rearession s -

CONCLUSION

The main purpose of this project was to develop a fully integrated electric wheelchair,
designed for tetraplegic patients. Our approach to this problem was to use a BCl and control
the wheelchair motion through EEG waves. We opted to control the steering of the
wheelchair, using right and left hand motions. We used concentration and beta waves to go
forward, and clenching for emergency stop. On the whole, we have achieved good results,
and the system can be operated with high accuracy, considering only a small amount of
training data.
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