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The motivation behind creating the biometric mask was the lack of a commercial product with the same capabilities. When athletes, fitness enthusiasts or even the general population want to find out more about their bodies; they rely on general calculations that give them estimated values that are hardly accurate. In order to truly discover how fit one is and to track and record the progress the body is going through; exact measurements must be taken during the exercise. In order to do that, one must spend a lot of money on a single use test with complex and bulky machinery at a specific location usually on a stationary bike or treadmill indoors.  Our product is intended to become available to a wide audience of fanatic body builders and to be used in a commercial setting such as gyms, schools and the great outdoors. The practical use of our project is to monitor fitness and progress over time without the need or use of the special machinery and does not require one to go to and stay in a specific location. In order to achieve this we needed a portable product that was small, lightweight and relatively cheap.
The two main parameters that are of interest are heart rate and the amount of oxygen consumed. In order to find these parameters, things such as lung capacity, vo2 max must be measured accurately. From there, the amount of energy consumed or calories burned can be directly calculated. This led to repurposing a respirator into a biometric mask. After this was established we needed a way to measure heart rate and oxygen consumed.  For the heart rate it was necessary to have a very small module that could be connected to the finger or ear and stay attached during heavy physical activity.  To achieve this it was decided to use optical transmission/reflection of light through capillary tissue in order to detect the pulse.  As for the oxygen consumption we found the most efficient way to measure this was by getting an atmospheric carbon dioxide reading and then measure how much air was being inhaled and then the concentration of carbon dioxide in the exhaled breath. In order to measure how much air was flowing through the intake we measured the size of the inlet port and placed a hot wire anemometer in front of it to measure the air velocity. Then by integrating the wind speed multiplied by the area of the opening over a specified interval, the amount of air inhaled can be calculated.  The hot wire anemometer was chosen over other styles of anemometer because it did not block the intake, has a quick response time and because it was the easiest to implement making it an obvious choice.  Next, due to the fact that the volume of air inhaled is very close, if not the same as the volume exhaled; it is important to measure the difference in CO2 concentration to calculate how much oxygen was taken in and converted to carbon dioxide. For the carbon dioxide sensor a high speed NDIR (non-dispersive infrared) sensor was chosen again for the speed and easy implementation into our product.
