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Team Members: 
Problem Statement: Briefly describe the people who will benefit from the project and the challenges they face. Include 
any inequity that the project hopes to address. 

User Research: Discuss key information about the users gathered through your research, interviews, and ongoing 
discussion with the users throughout the project.  

User Insight: Discuss your team’s understanding of the experiences, emotions, and motivations of the users. 

User Needs: A specific list of user needs produced from the user Insight is provided. 

New Mexico

1 in 12 men and 1 in 200 women in the world are affected by color vision deficiency (CVD). People with CVD face a daily struggle due to the design of traffic 

signals, which rely on color to convey information. Learning the position of the light is not an efficient way to know what to do since it is impossible to determine at 

nighttime. That can pose a threat to their safety and the safety of other drivers. This inequity in design needs to be addressed and the responsibility of overcoming 

the barrier should not be placed on the person.

We have found that over 300 million people worldwide have a color vision deficiency (CVD) and cannot distinguish colors such as red and green or blue and 

yellow. When interviewing our client Gabriel, we found that he has trouble seeing red, yellow, orange, green, and other light colors. Gabriel mentioned to us that 

he knows when to go and stop by looking at the position that the light is in but he can only know when he gets very close to the lights. It is also hard to distinguish 

the position of the light that is on during the night or when the sun is directly above the lights. We also found that some lights are horizontal and some are vertical.

We interviewed Soogyu Lee, the city of Las Cruces traffic management administrator and he told us that there are over 130 traffic signals in the city. He also told 

us that each cost a quarter of a million dollars to replace a traffic signal and each traffic engineer needs to follow specific guidelines in the MUTCD (Manual on 

Uniform Traffic Control Devices) that are made through legislation. He mentioned that we should make the design equitable for all people.

 After interviewing our client, Gabriel, we gained more of an understanding of all the difficulties and emotions he faces. While we were interviewing Gabriel, we 

learned that he was bullied throughout school because he had made mistakes relating to color. Even his siblings had teased him because he often mistakes a 

color for another when painting or working on a school project. Gabriel just graduated high school and this is only his second year driving. When he first started 

to learn how to drive, he also had to learn whether to go or stop in a different way than most people and because of this, has more of a hard time when it comes 

to driving, especially during the night. Because Gabriel has to rely on the position of the traffic light that is on, he usually drives faster near sunset so he will not 

have to drive at night where it is more difficult to distinguish. In the interview, Gabriel said that he thinks the world around him is not equitable for him and others 

with CVD and said that he would like an app on his phone that can convey the information at the traffic signals.

 
1. Our client needs something easy to see or recognize.

2. Our client wants something that uses words, shapes, sounds, or numbers, which does not rely on colors to tell whether to go, stop or wait at an 

intersection. Our client would prefer it be a phone app to convey whether to stop or go.

3. Our client would like the product to be affordable.

4. Since the cost of one traffic signal is $250,000, our product should not replace the current traffic signal, rather it will supplement it, so we need to be 

able to attach it to any traffic signal.
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Project Goals:  Goals selected are linked to and will adequately meet the users needs. 

Key Features of Design: The list of the key features illustrates that design will adequately meet project goals. 

Status of Project: Adequately examines the progress of the project and discusses potential next steps. 

Impact: Discussion adequately describes how design may improve inequity for the user and/or remove barriers. 

Reflection: Demonstrates an increased understanding of Human Centered Design. Discusses personal growth and 
insights about designing for others and helping them overcome challenges. 

1. Equity; We decided that our main project goal would be to make traffic signals more equitable for people like Gabriel, who have CVD. 

2. Cost efficiency; We found out that each traffic signal costs $250,000, so we decided instead of replacing traffic signals, we would create an add-

on that doesn't rely on colors.

3. Ease of use and safety; Our product will allow Gabriel, and all people with CVD to be able to know when to go or stop without having to rely on 

the position of the light, making roads safer for everyone while lowering the risk of crashing.

This competition has made a great impact on our understanding of issues all over the world. This product has also made a really big impact on Gabriel and we 

hope in the future to impact the 300 million people all over the world that are color blind. Gabriel showed great passion for this product. In one of our meetings with 

him he was so happy, he began to cry happy tears. This is really meaningful to us as a group because we saw how much this product can help people. This is 

called the human-centered design approach. We felt that helping others is really important because we got a glimpse at what people struggle with every day. We 

felt that we helped somebody accomplish their dreams. We felt that this product gave us the chance to grow in the sense of empathy and the understanding of 

issues. We all grew so much in paying attention to people and what they face.  

Our design can eliminate the inequity created by the current design of traffic signals. The responsibility of creating more accessibility lies on the city, not on the 

user. People with CVD have problems seeing if a traffic light is red, yellow, or green which makes driving more a stress factor than a simple way to transport. ETS 

will change people with CVD life’s and the city will save a lot of money making the traffic signal equitable. People with CVD who suffered from fear of crashing and 

needed someone to go with them when driving will now be able to become more confident and independent on the road. The design(vertical or horizontal) of the 

traffic signal will not affect the accuracy of ETS. ETS also includes different ways for the driver to receive instructions as preferred by the driver which makes ETS 

very easy to use. This means the traffic signal will not only be safer but equitable and more comfortable. 

Currently, we have finished our prototype. Our device is an add-on to traffic signals which does not require them to be completely replaced. It uses three photocells 

which are used to detect each individual traffic light and comes with an electronic box in order for our device to be waterproof. The LCD monitor displays the 

instructions in both English and Spanish. We also included an app that will tell our users when to “go, stop, or slow down” in any language. In case no lights are 

working, the monitor will display “Stop”. 

We talked with our State Representative, Willie Madrid, on how we could get our product approved. He said it could take up to eight years to get our product added 

to the traffic system. For our next steps, we would like to add more sensors to make it work for multiple traffic signal configurations, work with google maps to 

integrate our systems together so the app will know which way the user's car is traveling, and lastly, obtain approval and funding from the legislature.

- Three photocell sensors are very important parts to our product because they assure the accuracy of detecting which traffic light is on. The photo sensors are placed inside the 

traffic light cap facing the traffic light. We also added a cap to surround the photo sensor in order to ensure that it is not detecting any other lights in the environment.

- A LCD Display will attach to the top of the traffic signal and display the information depending on the sensor data. The display will read “Stop, Slow Down, and Go” in both 

English and Spanish.

-An Arduino Uno combined with 1Sheeld is used to send a message to the user’s phone and say, “Stop, Go, and Slow Down”. The 1Sheeld app will connect with our phone. This 

will allow the user to receive instructions in any preferred language in a more easy, simple, and effective way in order to drive in an equitable environment.

-A solar powered battery charger will allow the device to work without the need of replacing batteries.

-The electronics will be placed in a box to weatherproof them and allow the device to attach to the existing traffic signals.
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Prototype Graphic: Graphic is easy to understand and adequately labels key features 






