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Sensory Detection for People with Photosensitive Epilepsy 
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3D Glasses Design Prototype

While results look promising and the current purpose is met, triggers 

for photosensitive epilepsy may vary depending on the individual.

It would be ideal if the glasses could be customizable for each 

individual and improve themselves over time to suit the needs of the 

user.

A button can be added for the wearer to press whenever they feel 

uncomfortable with the surrounding light. Upon being pressed, it will 

update the network so that it can learn to darken itself in those 

conditions. Due to the flexibility of neural networks, this is a useful 

modification to think about for the future. 

Future Modifications

Results
To train the neural network, a training set of 5564 readings from the 

sensor was used as input for the backpropagation algorithm. All the 

data was labeled as either seizure-inducing (1) or normal (0), based on 

the frequency and intensity of the light used to generate the data. 

(Figure 1 for the different characteristics). Approximately 2000 were 

labeled positive and 3000 were labeled negative. After the training 

procedure (described in Figure 2), the neural network was able to 

detect flashing lights from the training set with 99.8% accuracy after 

2000 epochs (Figure 3). 1041 testing data sets were applied to the 

trained neural network afterwards which gave an accuracy of 99.4%. 

The high accuracy rates show that neural networks can effectively 

identify patterns of flashing lights of varying frequencies and 

intensities. 

Introduction

Materials and Methods
Materials:

3D-printed frame and arms of glasses

Liquid crystal light valve glass (LCLV) that turns opaque/dark upon 

receiving power

Resistors – 270K Ohms

Microcontroller – Pro trinket 

Ambient light sensor

Procedure:

To train the neural network, flashing lights of intensities from 0.2-1.5 

million candela and frequencies between 1-65 Hz3 were simulated for 

data collection. The data was labeled with their corresponding type 

and a backpropagation algorithm was used to train the network. After 

training the network, the model was incorporated into Arduino to 

upload to the microcontroller. 

The glasses design was modified based on the example from Adafruit; 

and a small board was added to hold the Pro trinket and light sensor, 

which was wired to the glasses with solder. The light sensor picks up 

on the light conditions around it and the detection of a flashing light 

will send power to the glasses, darkening them.

Photosensitive epilepsy affects about 3 percent of people with 

epilepsy1 or around 1 in every 4000 people.2 It is most common in 

children or adolescents1, more specifically, between the ages 7 and 

15.2 People with this kind of epilepsy may have seizures given a 

visual stimulus with contrasting and repetitive patterns or flashing 

lights. Seizures may not always be severe and most last for fewer 

than 5 minutes2, but serious ones may be life-threatening.  

The aim of this project is to develop a pair of photosensitive 

glasses that will automatically darken upon detecting flashing 

lights or other potentially harmful light patterns. Neural networks 

have been widely used for pattern recognition and therefore, for 

this project, they will be implemented in the glasses to recognize 

strobe lights flashing at frequencies greater than 1 Hz. With this, 

people with photosensitive epilepsy can see the world normally 

and still be protected from epileptic lights.
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Flashing Light Detection with Neural Networks
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Testing

Step 1: Computer Aided Design (CAD) of glasses

Step 2: 3D printed glasses
Step 3: Setup during data collection 
and testing on Arduino Uno

Back view after assembly

Front view after assembly

Step 4: Wired Pro Trinket (microcontroller) and 
light sensor onto glasses

Figure 1: Characteristics of different lights. 
(Flashing lights in red, still background lights 
in green, normal lights in blue)

Figure 2: Training and testing of neural 
network with flashing and background lights 
as plotted. (Training process shown in top 
panel. Testing process shown in bottom 
panel.)

Conclusion
Due to its high accuracy of flashing light detection, glasses with neural 

networks are a promising assistive device for people with 

photosensitive epilepsy. The darkening of the glasses will help to 

protect the wearer’s eyes upon exposure to flashing lights and 

hopefully improve the quality of their lives.

However, while the accuracy rate of the neural network is high, due to 

limitations on the sensor used in this prototype, flashing lights from a 

distance will be difficult to detect. This limitation can be solved by 

experimenting with and testing the capabilities of different light 

sensors.

Figure 3: Detection accuracy over training epochs
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