Etank Project Proposal

Abstract:

Teaching computer technology to kids has become an art in American schools. However, there is a lack of technical tools that stimulate both creative and analytical skills in children. We would like to provide such tools that make the effects of programming visible. One of such effects can be drawing shapes on a surface by a moving object, which can be controlled by a simple program. This integration of programming and drawing makes technical learning both productive and enjoyable.

To create a tool that combines educational benefits and fun to use packages, we decided to design Etank. Using Etank allows students to learn basic programming concepts by controlling the movements of a toy tank that is able to draw different shapes on a surface given some commands.  

Goal Statement:
Our goal is to make the programming experience more interactive and visually appealing. By the end of this project we hope to have a PC that is able to control Etank through a simple graphical interface. The user can type a command such as forward 50 and Etank would move forward 50 units. Also, the user can type a command such as turn right 90 and Etank would turn to the right 90 degrees. By combining such commands, Etank will be able to draw lots of shapes on a given surface when a marker pen is attached to it.

Benefits:
· Children using Etank will get early exposure to programming and perhaps develop an interest in computer technology.  

· Etank is easy to use for newcomers, but also allows room for more sophisticated exploration.  

· Etank allows educators to create fun and challenging projects for their students.

· Etank is affordable for most families and schools.

Design Issues:
The following is the list of items that we need to study further in our design:

1. Studying the architecture/interface of the remote control unit of the tank:

The remote control unit has two mechanical levers to control each wheel. However, we need to change the mechanical interface into an electrical interface, which we can control through the XSV-300 board. Since we do not have any specifications for the remote control unit’s circuitry, we need to first obtain the remote control unit and determine how it works.

2. Understanding the Radio Frequency (RF) interface:

We need to know how the protocol and the data format for sending and receiving works. Knowing that will allow us to pack and unpack messages to be sent over RF correctly. 

3. Understanding the compass interface and its capabilities:

We need to know the theory behind the operation of the compass and its capabilities. We also need to know its protocol and data format produced off its pins. 

4. Determining the control unit that should be mounted on the tank:

We need to decide what kind of micro-controller we will use and how much storage we need to store the logic to communicate between the RF, compass, and XSV-300.

5. Understanding the protocol for interfacing between the PC and XSV-300:

We need to know how to write code to communicate between the PC and XSV-300 using a RS232 serial port. We need to choose a programming language and a complementing communication package to communicate the PC with the XSV-300 board.

Implementation:
We have a tank, which is controlled by RF signals. We mount a compass and a micro-controller on top of the tank. The tank moves in an open area. We use the compass to measure the tank’s turning angle. There are two RF antennas that will be used. We use one RF antenna, which is built in the remote control unit of the tank, to control the tank and the other one to communicate the data between the micro-controller and the XSV-300 board.  The XSV-300 board communicates with the PC through the parallel port. Figure 1 below shows all the interactions between the mentioned components.
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Figure 1. High-level component interactions
We broke the project into the following stages:

· Controlling the tank using the XSV-300 board:

We will open the remote control unit and study how the levers control motion. After understanding how the remote control unit works, we will attempt to substitute the mechanical levers on it with an electronic switch controlled by the XSV-300. A given forward movement command to Etank will contain the distance that Etank should move. For that, we will be able to move the tank forward and pivot-turn it. We will have to control how much the tank moves forward based on the speed of the tank (which is constant). The distance the tank moves is based on the amount of time we give it to perform the movement, which corresponds to the distance given in the command. Using simple algebra to manipulate distance and speed on the XSV-300 board we can deduce a time period in which Etank should complete its movement.

· Using the compass to measure the turning angle:

We start by connecting the compass to the micro-controller and read the angle data off it. Once we are able to receive accurate data from the compass, we will mount it on top of Etank. The micro-controller will pack the data into an RF message and send the data to the XSV-300 board through the RF connection. The XSV-300 board will unpack the message and process the data. The XSV-300 board will replace the existing angle with the newly received angle every time it receives a message. When we give a turning command with a specific angle, the XSV-300 board will combine the latest data received from the compass with the command angle and determine the new turning angle. The tank will turn until the angle data received by the XSV-300 board matches the calculated angle within an acceptable range of error.

· Using the RF antenna to communicate between the micro-controller and the XSV-300 board:

We use two RF antennas. The first is the remote control unit that comes with the tank. It controls the Etank’s motion and turning. The second is the RF antenna that we use to send angle data from the micro-controller to the XSV-300 board. 

· Developing the application interface to communicate with the XSV-300 board:

The application will get the input command from a graphical interface and send the command to the XSV-300 board through a parallel port. The XSV-300 board will process the command and control the tank accordingly.

Resources:
Hardware:

1. A remote control tank with pivotal turning capability.

2. XSV-300 board

3. Vector 2X Compass Module

4. RF antenna

5. Micro-controller

6. Batteries

7. PC

8. Relay switch

Software:

1. C compiler

2. Xilinx foundation

3. Keil C 

4. Java/Basic compiler

Costs:
Remote Control Tank: 

$100/each

Vector 2X Compass Module: 

$50/each

Relay Switch:



$6.99/each

Division of Labor:
· Programming the micro-controller.

· Interfacing the RF unit with the XSV-300 board on the PC side and with the micro-controller on Etank’s side.

· Interfacing the XSV-300 board with the remote control unit.

· Interfacing the compass with the micro-controller.

· Implementing a graphical application to interface the XSV-300 board with the PC and specifying a set of recognizable commands to control Etank.

Schedule:
Week 1: Design decisions.

Week 2: Write a proposal, order parts and get familiar with tools available in the lab.

Week 3: Determine the operation of Etank’s remote control unit and interfacing it with 

              the XSV-300 board. We then begin interfacing the compass to the micro-

              controller.

Week 4: Continue interfacing the compass to the micro-controller and


   continue interfacing the remote control unit to the XSV-300 board. 

Week 5: Finish integrating the compass to work with the micro-controller and


   finish interfacing the remote control unit with the XSV-300 board. 

Week 6: Begin interfacing the micro-controller and XSV-300 board to the RF unit on  

  Etank and begin coding the user interface program.  

Week 7: Finish interfacing the micro-controller on Etank and XSV-300 to the RF 

   unit and finish coding the user interface program.

Week 8: Finalize debugging and integration.

Week 9: Finalize debugging and integration.

Week 10: Finalize debugging.

Summary:
To create a tool that combines educational benefits with fun to use packages, we decided to design Etank. Using Etank allows students to learn basic programming concepts by controlling movements of Etank.  

We began the process by considering possible considerations and difficulties we expected to encounter.  We gave more time in our scheduling to handle these issues.  To speed up the design and implementation phase we will work in teams of parallel twos.  Each team will take responsibility of a task and will finish in two weeks. We allowed three weeks for final debugging and integrating the product.
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