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Abstract— The purpose of this project was to design an assistive technology device using an Arduino Uno. The type of assistance the tech provides is the ability to open doors using minimal motor function; pressing a force resistive sensor in a pattern. In this report, the team analyzes the reasoning behind the project, the build process, and the design. 
I. Background
The assistive task that our project aims to accomplish is getting through a locked door without the need for fine motor skills. For people who have lost function in their fingers the need for an alternative way to do everyday tasks is very important. The everyday task the team is currently focusing on is unlocking doors. Instead of holding onto a key, positioning it in the keyhole and turning it, the team developed a machine that unlocks doors using a force sensitive resistor. It maintains the security of a regular key by requiring a specific pattern of light to hard pressure while simplifying the physical demands necessary. 

While researching the topic of assistive technology, it was found that there were very few assistive devices for people lacking fine motor skills or hand mobility. A specific example we found was Liftware, a company that makes eating utensils with stabilizing and leveling handles designed to help people with hand tremor or limited hand and arm mobility. [1]  Another example is a device that is a key on a rod controlled by a hand crank to unlock doors.  [2]  Nonetheless, it was observed that most assistive technology focused on limited body movement rather than limited motor function. Seeing that the demand for such a product is high and the fact that it doesn’t exist in the market, developing more products for people with limited motor function is a great business opportunity. There's also the philanthropic aspect of developing the Pressure Passcode Door Lock, to help disabled people live with dignity and independence.
II. Building Process
Once  it was decided that the team's assistive technology was going to unlock a door, the team began brainstorming different input methods.  The team originally wanted to use a piezo sensor which would detect the sound from a knock, inspired by an existing Arduino project created by Steve Hoefer. [3] But this was quickly ruled this out because it was not very versatile in the sense that in order to knock. The piezo sensor requires a large range of motion compared to a force sensitive resistor. While using a force sensitive resistor, the door lock can be more applicable to a larger population.  The force sensitive resistor can be placed at any height on the door.  It also can be place in a wheelchair and connective with Bluetooth so the user can use any body part needed to apply force to the sensor.  After the team decided our input method, the output method was brainstormed (how to turn the latch on a deadbolt).  The team narrowed our options down between a high torque servo and a step motor.  The high torque servo was determined to be the better option because of price and the ease of coding/set-up.  Once the input and outputs were decided, code needed to be written to link the two together. 

The circuit and code is fairly simple. We have one in analog-in pin that receives the information form a force sensitive resistor. There are three digital output pins that control 2 different LEDS, one red and one green, and that control a servo motor. Our program uses with pressure sensitive resistor to read the user’s “pressure passcode” and uses the red and green LEDs to help indicate what the user is entering for the passcode. If the user uses the correct passcode, they green LED will stay light and stay lit while the servo motor turns and unlocks the door. The after a certain amount of time passes (enough time for the user to open and get through the door and shut it, the servo motor will turn back, relocking the door. If the user put in an incorrect passcode, the red LED will light indicating that the door will remain locked.  
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Fig. 1. Circuit. (1. Arduino Uno 2. Pressuer Sensitive Resistor 3. LEDS                    4. Servo Motor 5. 560Ohm Resistors 6. 10kOhm Resistor )
III. CODE

Our team coded in C to control an Arduino Uno board. The program has three counters, one counter is used to keep maintain a time frame for the user to enter in a pressure passcode, and two more to keep track of high pressure inputs and low pressure inputs. When the user inputs their first pressure a while-loop runs and ends after a counter reaches a 6 loops. This is used to create a time frame for user to enter a passcode. Inside the while-loop there is an if, elseif, and else-statement. The if-statement looks for when the user enters in a low pressure using the pressure sensitive resistor. If the pressure sensitive resistor gets a reading between 600 and 950, the green light will blink once and both the low pressure counter and loop counter will increase by one. The elseif-statement looks for when the user enters in a high pressure. If the pressure sensitive resistor gets a reading higher than 950, the red light will blink once and both the high pressure counter and loop counter will increase by one. The else-statement just makes sure that if no inputs are being read to increase the loop counter by one. 

Once the while loop ends one of two things happen. Our passcode to unlock the door is made by entering two low pressures and one high pressure. To check this the code has an if-statement after the while loop to check if the high pressure counter equals 2 and the high pressure counter equals 1. If these conditions are met, the green light will turn on and the servo motor will turn, and then turn back after a couple of seconds. If the conditions are not met the code will jump to an else-statement and will turn on the red light for a couple of seconds. After this the code starts over from the top and waits for the next time the user uses the pressure sensitive resistor to enter the passcode in again. 
IV. Design Analysis
 Our design has had minimal setbacks while we were developing the technology. One concern was the effectiveness of the force sensitive resistor. In the beginning the sensor would be a bit unpredictable, but after trial and error it was fine tuned to be used with ease by anyone. Another concern was how the team would get enough power to be able to use a larger servo. The team decided on using a 12 volt, 2 amp wall plug to power the bigger servo. The cost of all the materials has to be scrutinized with every project, but the Pressure Passcode Door Lock was accomplished with just $39.80 and very minimal labor.
	Bill of Materials

	Item
	Quantity
	Price
	Source of Cost

	Arduino Uno Board
	1
	$24.95
	Adafruit


	Force Sensitive Resistor
	1
	$7.95
	Jeameco Electronics


	LED
	2
	$0.24
	Mouser Electronics


	TowerPro SG-5010 Servo Motor
	1
	$5.95
	Adafruit

	560Ohm Resistor
	2
	$0.16
	RadioShack


	10kOhm Resistor
	1
	$0.16
	RadioShack


	Total Price
	$39.80


Though the project is more complex than a regular key, it is ethical as a tool for the disabled. The lock does require a small power source, so it is not as eco-friendly. However, as a product that can be used for years and reused, it serves a timeless purpose and for that reason it can be considered environmentally responsible. With the finished result of the project, it's safe to say the team developed a design that's sufficient technically, socially, ethically, economically and environmentally. 

V. Conclusion

The Arduino touch sensor door lock is a new technology that strives to change the lives of people who struggle opening doors via key with a wide range of disabilities.  The touch sensor door lock is simple to set up, easy to use, low in maintenance, and very affordable at a low price of $40 dollars. If we were to expand on our project we would like to incorporate IR sensors or Bluetooth technology to enhance the security of the lock system. For example, a wheelchair user that is utilizing the door locking system would have the force sensitive resistor attached to their chair along. Then, using IR sensors or Bluetooth a signal would be sent to the door locking system only when the user is close enough to their door. This would increase the security for the user because the part of the hardware with the force sensitive resistor would act as a key and could be taken with the user upon leaving the house.  
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