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I. Introduction (backgournd)

When this project was introduced to us our group wanted to incorporate a design challenge that would in some way, shape, and form help an individual complete or monitor a given task. A lot of our senior work has incorporated designing for individuals who need assistance, or assistive technology and the studies that go along with it. We started looking at problem statements and issues that individuals have with grip pressure in their hands. Individuals who may have a prosthetic arm/hand, or those who have lost feeling in their hands due to nerve damage or old age. We saw this as an acceptable opportunity to design and put together something that will assist them in monitoring the task of holding on to an object, or any function of the hand in regards to grip pressure. Upon brainstorming we came up with an idea to design and construct a glove that has the capability for input and response to communicate to the person using the glove how much pressure they are gripping an object with.
II. Design description
We first wired everything on a breadboard and linked it to an Arduino and figured out a program that would work for us. Initial start of the wiring was figuring out how to get a pressure sensor working with a light, we started by wiring a pressure sensor into a normal LED and have the pressure sensor change the brightness when applied a given pressure. Next step now that we had figured out that the pressure sensor would indeed work with the glove and the application that we wanted. Next step for our team was to get an RGB LED working with the pressure sensor and get it to change color due to how much pressure we applied to the sensor. When we got one RGB LED to work with the pressure sensor we started trying to add sensors and LED’s to get it to cooperate with us. We finally got it to work and agreed on wiring the glove in series to save on time and materials. (Which keeps the cost of the glove down if it were to be manufactured). When we figured the program out that we felt comfortable with we applied the sensor, wires, and lights to the glove. We used hot glue and super glue to set everything in place. The pressure sensors are attached at the tip of every finger and the wiring runs along the back of the fingers to the breadboard that would be attached around your forearm with a Velcro strap.  Everything is wired up to the Arduino which sends the correct values from the pressure sensors to the LED’s which in response to a stimulant (more pressure or less pressure) changes the color of the LED.

III. design analysis
We bought a pair of gloves for $25 bucks and a LED light strip for $15, that we couldn’t get to work. We intended on running strips of LED’s along the back of the fingers for a modern look for the user. We figured that would make the glove more interactive and also easier to see the color change for whomever is using the product. Although we wanted to use the LED strip lights, but we ended up using the RGB LED’s from our Arduino kits.  For the most part we used the parts that came out of our kits, we had all the materials that we needed in order to wire and design our glove. In our design we initially had to think about who was going to be using our product. What environment the glove was going to be used in. We went with a Mechanix mpact glove so that the application can be used in any environment. Also because the glove is well built we are confident that it will last a long time and be able to withstand throughout a good period of time. For this project we went with a size large glove because it would be able to fit the average had size for a college student. Although implemented into further social and economic standpoint the glove could be manufactured using an array of sizes to fit and be comfortable for any size hand or age of user. The ethical views of the glove can be traced back to our initial design, we were looking at how to build and design this glove and we took into consideration a realistic aspect, being cost. The cost of this product needs to be affordable for not only someone with a prosthetic or to a prosthetic company, but to an average citizen who could benefit by using this product. Which is why we used a durable, but relatively inexpensive glove, and affordable LED lights. The time it would take to manufacture a glove like this would not take an extraordinary amount of labor hours, so that too is a positive cost aspect. There are other products out there that have similar aspects to what we have made, but they use small airbags to tell how much pressure is being applied and that drives the cost of the product up and potentially out of the price range for the average user. Ours keeps a slim look, yet still functions correctly to give back proper feedback. After wiring the glove we came up with another idea for the final prototype. We started thinking about where the individual who is using the glove would be, and the environment that they would be in. What if the person was in a dark room? Outside in the sunlight? Or in a movie theatre where the brightness of the LED would distract others. Our fix was to wire in a potentiometer on the voltage input that goes to the LED’s so that the user can dim the light or brighten it depending on what type of environment they are in. This all led to a final product that would work best for the individual using the glove.  Following is a list of the components that go into creating the glove and what we used for our mock product/prototype.
Bill of Materials:
· Arduino Board (x1)

· Bread Board (x1)

· 560 Ohm Resistors (x8)

· Pressure Sensors (x5)

· Wires (as needed)

· RGB LED’s (x5)

· Gloves (x1)

· Wristband strap for Arduino and breadboard

· Potentiometer (x1)
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IV. daily journal and tasks by day

2/15/17- Megan Donahue came to our class and gave a presentation on designing a device to make a person with disabilities live easier on a day to day basis. She left the door open to us on what we could make, she said it could be something easy as a game to help to the person get motion in their body. Or it could be more complex to help people with day to day live. 

2/22/17- Class was cancelled we did not meet. 

3/1/17- We brainstormed and researched ideas about a project that would be a benefit for the disabled.  Came up with the idea of helping the grip of a prosthetic hand. We researched how to go about making our project. We looked at projected that people already made that we similar to our idea and their coding to see how we could compare it to our project.


3/8/17- Came up with a parts list and looked for things in storage that we could use.


3/15/17- Spring break we did not meet to work our project. Figured out a code to make one light work with a pressure sensor. 

3/22/17- We figured out what we all needed and ordered what we couldn’t get from the lab.  Such as gloves and string RGB LED lights.

3/29/17- We ordered our gloves and the LED lights. We continued to work on wiring the pressure sensors and lights together.

4/5/17- We have all our parts and plan to attach pressure sensors to a glove on the tip of each finger.  We are running wires along the finger to the Arduino and using strip color changing LED’s to run along the top of the hand.  We have the program done to run a regular RGB LED but haven’t quite figured out how to hook up the strip LED’s yet.  Once we have everything working it shouldn’t take long to attach everything to the glove.  There will be a wristband to have the Arduino and breadboard attaching to a person’s arm. 

4/12/17- Worked on duplicating the program for multiple sensors and lights.  And tried to get the string LEDs working with the Arduino. 


4/19/17- Got everything attached to the glove, and finalized our program. Wrapped up the physical build for our prototype and created a PowerPoint for the STEM Expo. Figured out that we could not get the LED lights to work because we did not have enough volts going through them to make the lights bright enough to see. 


4/26/17- Did not meet. 


5/3/17- Finished and submitted our final report. Edited our STEM Expo PowerPoint for use in our final presentation.
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