
 
 
 

I. Abstract  

 

  

The International Dyslexia Association estimates 15-20% of the population has a 

language-based learning disability. Our future technology device will support dyslexic 

people with reading and writing. Our vision for D2 (Dyslexia Device) is to design a 

device that will be small and unnoticeable but will allow children or adults to have a 

technology device that will compensate for areas of the brain that have challenges with 

processing language.  

The device combines a variety of key technologies such as 

electroencephalography (EEG, reading brain waves), optical character recognition, 

auditory bone conduction, artificial intelligence, and lasers to provide a complete 

support device for a child or adult with dyslexia. 
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II. Description 

 

1. Present Technology 

Dyslexia is a language learning problem that many people struggle with. “In the 

US 14.5 to 43.5 million children and adults suffer from dyslexia.”    Dyslexia is a 1

brain-based condition that impacts reading, spelling, and writing. It's not a problem with 

basic vision, it's a problem with understanding and working with written or auditory 

language.  A dyslexic person often has a differently structured brain. You can see signs 

of dyslexia even before the child starts to read, they can have a hard time recognizing 

individual sounds in words. Dyslexic children may have a hard time with phonemic 

awareness. They also might see words that are backward, upside down, letters jumping 

around the page, and smushed together. 

It’s hard for people with dyslexia to match words with sounds. The 

Pareto-Temporal Area (brain) helps understand new words, and the Occipital-Temporal 

Area (brain) helps with spelling, pronouncing, and figure out what a word means, but 

these areas are not being activated in a dyslexic brain.  

Currently, there is no real cure for dyslexia, but there are tools that help.  Many 

tools are limited, only focused on a specific type of problem. For example, colored and 

tinted dyslexia glasses only help with clearing vision problems. There are tools that help 

1“Dyslexia: What Brain Research Reveals About Reading.” Dyslexia: What Brain Research Reveals 
About Reading | LD Topics | LD OnLine, www.ldonline.org/article/10784/. 
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with writing such as Livescribe Smartpen, and Speech-to-text (Dragon Dictation, 

Google’s VoiceNote), but there is nothing that helps with vision, writing, and learning in 

one tool. Today, students and adults do not have a technology tool to provide all the 

support to ensure they don’t feel anxiety, lack of confidence, and lose interest in 

learning because their brains work differently. 

 

2. History 

Dyslexia was discovered 130 years ago. Rudolf Berlin gave the name dyslexia in 

1887 to an adult who lost the ability to read. In 1877, Kussmaul identified reading 

difficulties he called Wortblindheit, which meant word-blindness. James Hinshelwood, 

James Kerr, and William Pringle Morgan focused on including children with difficulties 

learning to read. At the 1868 annual meeting of the American Neurological Association 

in Washington, DC, Samuel T. Orton, a neuropathologist, presented his first paper on 

word-blindness which was due to a lack of cerebral dominance.  Through the years, 

many have researched and published findings. For example, Clement Launay in 1949, 

conducted research that explained mirror reading. 

Most significant advancements came in the 1980s and 1990s in understanding 

dyslexia due to technology advancement with brain imaging using positron emission 

tomography (PET) and magnetic resonance imaging (MRI).  
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3. Future Technology 

 The device will include a computer that will read the person's brain waves and 

several key technologies such as optical character recognition (OCR), bone conduction, 

artificial intelligence and lasers to provide a complete tool for a child or adult with 

dyslexia. 

 

 

 

Figure 1: D2 being used for reading and writing.   
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“Brainwaves are electrical impulses in the brain.”  Brain waves work through the 2

synaptic transmission, which is used to transmit signals between cells. Brain waves are 

detected using a technique called electroencephalography (EEG).  

Our device can use brain waves to turn the device on and off, because it will be 

hard for the person to have to talk to the product every time they want it to function.  

Brain waves is one of the most important things in our project because they transfer 

information from the brain to the CPU without having to press a button.  

  

Figure 2: Brain Computer Interfacing 

 

The brain waves will work with our computer which is called brain computer 

interfacing (BCI). We will place nano-size electrodes placed on the scalp or you could 

place them inside as an implant. This allows us to capture the electrical signal that 

passes from neuron to neuron in your brain. The difference in electric potential are the 

signals that will be analyzed and translated into commands. These commands will be 

sent to our device.  

2 “What Are Brainwaves?: Improve Brain Health with Neurofeedback.” Sinha Clinic, 
www.sinhaclinic.com/what-are-brainwaves/. 
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Figure 3: D2 Technology 

 

The upper part of Figure 3 shows how the electrodes sense the electrical signals 

of your brain waves. The signals are extremely weak so an amplifier improves the 

signals before sending to analog to digital converter.  The converter changes the signals 

to binary ones and zeros that can be used by the computer. In addition to the EEG, the 

I/O bus accepts information from a camera which is looking at the text. The outputs from 

the computer are the audio for the auditory bone conduction and text for the DLP laser 

projection. 

A camera feeds a video image of a printed page for the optical character 

recognition (OCR). We can use OCR to scan words and transfer them into text. “OCR 

technology is used to convert virtually any kind of images containing written text (typed, 
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handwritten or printed) into machine-readable text data.”  The computer will store the 3

written text and wait for the brain waves to instruct next steps.  

 

Figure 3:  OCR example  

 

The D2 will be able to scan the paper using OCR and read it using an audio 

amplifier to the dyslexic user through bone conduction. “Bone conduction is the 

conveyance of sound through bones to the skull of the inner ear.”   Some benefits of 4

using bone conduction is that they can help you hear in really loud places and there is 

no loss of auditory input due to earbuds or headphones. This audio portion of the device 

can help improve reading  and understanding.  

With our device, we will also assist with writing. Our brain computer interfacing 

will use a laser and projection lens to project the word onto a piece of paper so that a 

person could write over the letters. Also, if a person has a tablet, phone, or computer, 

the brain waves would be able to communicate so that they could write directly from the 

brain into the device.  

 

3Harris, Joshua, and michael Edmisten. “What Is OCR And What Is It Used For?” Document Data 
Capture And Workflow Automation, 17 Jan. 2020, docparser.com/blog/what-is-ocr/. 

 
4 Bruning, K.C., and John Allen. “What Is Bone Conduction?” WiseGEEK, Conjecture Corporation, 29 
Jan. 2020, www.wisegeek.com/what-is-bone-conduction.htm 
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Figure 4: Laser Projection Design  

 

Figure 4 shows the design for our device to project text. “A laser is created when 

the electrons in atoms in special glasses, crystals, or gases absorb energy from an 

electrical current or another laser and become “excited.”  those electrons move from a 5

lower to higher energy orbit, around the atom’s nucleus. When they return to their 

normal state, the electrons produce photons (particles of light).  

 Laser lights reflect off a set of micro mirrors in the DLP chips (Digital Light 

Processing Chips). Lasers get to the final projection lens which helps figure out how 

much space you need between the projector and where the words will be projected.  

“Artificial intelligence (AI) makes it possible for machines to learn from 

experience, adjust to new inputs and perform human-like tasks.”   We will have to add 6

AI to this device because AI will be needed to translate distorted text the dyslexic brain 

would write, into the correct words and text. For our device, the AI program will learn the 

5How Lasers Work, lasers.llnl.gov/education/how_lasers_work. 

6 “Artificial Intelligence – What It Is and Why It Matters.” SAS, 
www.sas.com/en_us/insights/analytics/what-is-artificial-intelligence.html. 
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words that the reader will want to write down, so the AI program will correct the words 

and project them visually. 

The  D2 is flexible, it can be installed on glasses, earrings, headbands, and even 

hair clips. We didn’t want it to be noticeable because we didn’t want to make the 

dyslexic person feel uncomfortable with our device.  

 

 

4. Breakthroughs  

For our invention we need the device to be small. We would need to use brain 

waves to connect to the computer and artificial intelligence, and the area of brain 

computer interfacing including AI still has many technical challenges. We also don’t 

want a person wearing a giant cap of EEG electrodes. We would want a breakthrough 

so we would have a small electrode implanted or on a headband/cap.  

The OCR, bone conduction, and laser technologies exist and have already been 

tested. We would need to focus on two areas, brain computer interacting with the device 

and using AI to learn and correctly project the writing.  For instance, if you were 

Dyslexic and writing the sentence, “I love STEAM.”, the brain would possibly, and 

probably not process the sentence correctly. We would like to run our tests on both 

Dyslexic children, and Dyslexic adult brains. We would have to conduct several different 

tests, such as how the brain waves work with the child and adult brain. We would do 

testing to ensure that the camera and the OCR are picking up what the eyes and the 

brain want to read.  
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5. Design Process  

In the design process, we rejected a few things. When we started we wanted our 

device to be a type of high-tech glasses, but we decided that not all people wanted to 

wear glasses, we wanted it to be small and aesthetically unnoticeable. With our design 

process we want to build an everyday accessory.  

As we were designing our device, we thought it would be hard for a person to 

listen to other people and sounds if something was always talking in their ear.  We 

learned about bone conduction and added that technology to our device.  Bone 

conduction doesn't use the eardrum but allows the Cochlea to directly receive vibrations 

from sound waves. This allows other sound vibrations to pass through the eardrum. It 

was a better approach for a person to hear using the D2  . 

We decided to research how to best instruct the device for when a person would 

want it to read or when they would want it to project text or send text to a device. We 

researched brain computer interfacing and thought the use of a person's own brain 

waves would be the best way to decide when and what they would want to read or 

write. We decided not to use voice activated devices because we would not want the D2 

to be disturbing, and noticeable in the classroom.  

We also learned that we will have to use AI in our device, because a dyslexic 

brain works differently, so it will project the words incorrectly. To fix this will have to add 

AI to translate and project the words correctly. 
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We interviewed a neuroscientist, and we learned our design needed to be 

adjusted. Our initial vision was to have all in compact devices as shown in the figure 

below, and after interviewing with the neurologist, we placed the electrodes on the 

scalp. We would not be able to put the EEG next to bone conduction earphones 

because the EEG would pick up the bone conduction vibrations.  

 

6. Consequences  

Our device can have both positive and negative impacts on society. One 

negative is that it can not cure dyslexia, it is a support device and we wouldn’t want 

people to stop researching for a cure because there is already a D2.  It’s possible our 

device will not completely help a person with all of their symptoms that come with their 

dyslexia.  

Our device will make reading and writing easier. One positive is that the device 

can help many adults and children with their dyslexia. It can help them read words 

clearly, and writing will be easier. This is a positive because it will help people with 

dyslexia have an easier time in school and out of school. We hope that the D2 will help 

people feel comfortable being themselves, but not become too attached to the device, 

because if the device stopped working, the dyslexic person might not know how to read 

or write without the device. Another positive is that this device can help people with 

dyslexia boost their self-esteem, and confidence in their everyday lives. With the D2 we 

hope people will feel more confident with their reading and writing abilities.  
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