
Goal Statement
• To design a low-cost brain-controlled 

(EEG) wheelchair which will provide 
mobility to people who have 
experienced spinal cord injuries, were 
born unable to move, or have been 
permanently paralyzed

Results
1) Mapped facial expressions to 

directional commands
2) Mapped  EEG brain states to 

commands using Emotiv Machine 
Learning Algorithms.  

3) Completed a small scale 
prototype.

4) Assembled and motorized a low 
cost wheelchair.

Contact Information
Camilo Aguilar: cgaguila@uci.edu
Cesar Becerril: csbecerr@uci.edu
David Hong: hongd2@uci.edu
Omar Shanta: oshanta@uci.edu

Figure 3: Emotiv EEG EPOC 
Headset

Figure 5: Small Scale Car 
Prototype

Figure 4: Cognitive Control Training

Approach
• Low-Cost Materials.

• EEG headset $400.00
• Drivetrain $120.00
• Wheelchair $ 77.91
• Batteries (12V 12Ah)   $48.00
• Motors + Controller     $80.00

• Total     $725.92
• Average cost of Electric Wheelchair: 

• $2,000-15,000
• Accessible by the general public.

Neural-Enhanced Universal Ride At Low-cost (N.E.U.R.A.L.)
Team Members: Camilo Aguilar (EE), Cesar Becerril (EE), David Hong (CpE), Omar Shanta (EE)

Advisor: Professor Lee Swindlehurst

Figure 1: Low-Cost Motorized 
Wheelchair

Measurements

Figure 2: High V Controller
24V 250W motors
12V 12Ah batteries 

y = 0.0346x - 0.0197
R² = 0.8883
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