Research Plan
                     Fine Motor Skills Using Wireless Animatronics
Question:
 How will the hand I create compare to a human hand based on precision controlled by the user? How will the movements of the hand be similar to my hand? How will my finger angle compare to the corresponding finger on the animatronic hand? Will all fingers act the same? How will each finger relate to the corresponding finger at three different positions (fully extended, half extended and unextended)?
Engineering Goals: 

1. Create an animatronic hand that will be able to mimic my hand movements 
2. Make a control glove wireless and able to control the animatronic hand fluently and have a response time within 2 seconds.

3. Make a wireless animatronic hand that doesn’t need to operate with the assistance of a computer.

4. Write a code that controls everything and make it in simplest form.
Hypothesis:
 I believe based on the code I will make and test that I will be able to build a hand that mimics my movements within 2 seconds. As I move my hand and perform a simple task such as picking up an object I believe he hand will also do this. This means that the hand will simultaneously perform tasks that I myself am performing. I believe the sensor values for the index finger, middle finger, ring finger and the pinky will all be approximately equal to one another. I believe that there will be about a 5-20⁰ difference between the angle of my finger and the corresponding finger.
Procedure:

1. Power both of the Arduinos to make sure they operate correctly.
2. Assemble the Xbee radio shields.

3. Connect the Xbee shields to the Arduino by placing on top of the Arduino. 
4. Make a custom PCB (Printable Circuit Board) for the flex sensors.

5. Connect the Xbee’s to the shields and connect them via USB.

6. Take the ATMEGA328 chip off the Arduino so there is a direct link between the computer and the Xbee radio. 

7. Configure them in XCTU (default settings will work).

8.  Plug the ATEMEGA328 chip back in and open up Arduino 0021 (programming program)
9. Create the code which make the sending Arduino read the flex sensors and send the data though the Xbee radio.

10. Create the code for the receiving Arduino to receive the flex sensor values and move the correct servo to the appropriate position paced of the sensor data.

11. Repeat steps 2-8 for the receiving Arduino and Xbee shield.

12. Make the hand out of wire protecting tubing with the joints in the appropriate spot as if it was a human hand.

13. Run fishing tackle through the fingers and connect them to the servos.

14. Test to make sure you that the fingers bend correctly when you pull the string.

15. Make the glove sewing the 5 flex sensors to the fingers.

16. Make the sending board and receiving board transportable.

17. Make another test to make sure everything is working correctly.

18. Test the response time compared to the hand that is in the glove.

19. Start by testing the hand by picking up simple objects to make sure all the fingers mimic yours. 
20. Record all of the sensor values at three different positions (fully extended, half extended and unextended).
21. Take a video of each of my fingers bending.
22. Use a video editing program to get a picture of each finger at fully extended, half extended and unextended.

23. Use these pictures to find the angle of each finger at each position.

24. Repeat steps 21-23 on the animatronic hand.
25. Make a conclusion based of your tests to see how well the hand compares to the real thing.
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