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Our Idea

● Playing the ‘No Internet’ Dinosaur game by looking up or down
● EOG Sensors → ELECTROOCULOGRAPHY CIRCUIT → ARDUINO → DINO GAME



Circuit

Assumptions: ideal components, variation in electrode placement is not significant
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Circuit Specifications

Theoretical Measured

Rg 100kΩ 98.4kΩ

R1 150kΩ 166.4kΩ

R2 100kΩ 99.1kΩ

R3 100kΩ 99.8kΩ

R4 5.1kΩ 5.05kΩ

C1 10nF 9.701nF

C2 22μF 20.6μF



Circuit Components and Reasoning

● High Pass Filter: R2 and C2

● Low Pass Filter: LM741 non-inverting amplifier with R1 and C1

● The low pass filter filters out high frequency noise

● The high pass filter blocks out the low frequency noise, and filters out any DC 

drift

● The two filters form a band-pass filter that filters out the common-mode noise.

● R3 matches R2 in resistance, does not affect the gain



Circuit Theoretical and Measured Calculations



Building a Prototype

Above 
eye

Below 
eye

Ground

To 
Arduino

Ground

Below 
eye

Above 
eye

To 
Arduino

To scope
To scope

*Ground is placed on hip

Below 
eye

Above 
eye

● Materials: Arduino Due, eye-tracking probes, computer w/ Google Chrome installed, USB cable, 

cable to scope, cables to power supply, Breadboard, Op Amps, Jumper wires, Resistors, 

Capacitors



Electrooculography Circuit Output 
Signal
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1. Define analog 
input pin

1. Define “up” and 
“down” threshold 
for triggering 
arrow keys

1. Initialize 
Keyboard library, 
identify port, 
read analog input 
and map it to 
range of values

1. If mapped value 
> or < threshold, 
trigger UP or 
DOWN arrow key



Results

The design succeeded in allowing us to easily distinguish the voltage values 
between looking up and down with a very clear boundary to assign in the software 
as thresholds for the keyboard inputs. 

Limitation: might be challenging to look at the screen while performing inputs as 
that would require eye movement (especially looking up, since the monitor is rarely 
higher than eye level). 

Advantage: threshold for looking up can be lowered such that blinking can be 
registered as looking up, which makes inputs more feasible based on an 
ergonomically normal monitor height.



Industry Significance and Applications

● Locked-In Syndrome

○ Paralyzes victim’s body except eyes

○ Rare and only a few confirmed cases each year in the United States

● Lou Gehrig’s Disease

○ Weakens muscles and nerves for physical function

○ Eye tracking can be a quick and easy work-around for simple technology-related tasks.

● Simplistic control with the eyes → Future complex control systems

○ Horizontal eye movement could additionally be considered as another axis for combination 

inputs such as left/down or right/up
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