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Hovercraft Control
In our hovercrafts we currently use Telos motes to allow communication with beacons and among other hovercrafts and also to carry out all the processing necessary to control the direction the hovercraft follows. These motes use as programming language something called Tiny OS, and they have a cost per unit that exceeds $100. Given that we use two motes per hovercraft and one mote per beacon this is a significant part of our cost structure and an obstacle to creating large swarms of hovercrafts. 

Next semester we plan on replacing the motes with a microcontroller that can be programmed to our liking to control both the movement of the hovercraft and the communications via an external chip or chips. There are several advantages to this. First, we expect that by designing a board containing a microcontroller and other circuitry we will be capable of saving money on each hovercraft. Next, by having the C be the programming language in our microcontroller it will be much easier for anyone to learn how to program the hovercrafts. Lastly, by having a custom made board we can pick and chose the number of inputs and outputs we will be using and will not be limited by the design of the Telos motes. 
In order to make the switch from the motes to the microcontroller we will begin by acquiring a few microcontrollers along with other components that we will be using later on, like X-bee and Chipcon chips.

At the same time, we will begin to translate the algorithms used in the Tiny OS version of our program to C algorithms. The first stages for this should be fairly straight forward and we should be able to implement the C syntax to the Tiny OS code directly. 
As we move forward with the code we will need to know more about the microcontroller we are dealing with and how to tailor our functions to it, so in parallel to this we will be figuring out the design our board will have. We believe that figuring out what our board will look like will take 3 weeks. Related to this is the choosing of our communications circuitry, which is mentioned elsewhere in this report.
Finally, in order to have a working board we will need to integrate our code with the microcontroller board. In the process of doing this we will continually be testing the performance of our configuration and gathering data we can use to improve it. This will allow us to make adjustments to our program and adjustments to our board design if necessary. This phase will probably take up the remaining 3 weeks worth of time.
H-Bridge

So far for this project we have worked with bang-bang control scheme and explored with a 3-point control scheme to control the motors. While we will be exploring other options to control the hovercraft (one motor solution for example) we also want to build an H-Bridge control that will allow us to modulate the speed at which the motors operate and add the capability to brake and go in reverse. In addition, we see potential in the H-Bridge because we could also have the capability of making sharper turns by setting one motor to go forward while the other one goes in reverse. 

We will begin by finishing our research on H-Bridges and the parts necessary to build one that will handle the load of our motors. We believe that within a week we should know which parts are necessary to build the H-Bridge so at that point we will be ordering the parts.

As soon as the parts arrive, which we have allowed two week, we will begin building the H-Bridge circuit and as soon as we have a prototype we will begin testing it by using it to drive the same amount of current we drive in the hovercrafts. We have allowed three weeks to complete the H-Bridge and test it fully.

Hovercraft Communication & Beacons

One of the main factors that must be decided at the beginning of the semester is the choice of transmitter/receiver that will be employed on the hovercraft for communication between itself and the navigation beacons.  There are a few options that are readily available for use with each having its own set of advantages.  These options are as follows:

· Use a microcontroller board with an X-bee transmitter from MaxStream

· Use a microcontroller board with a Zigbee transmitter from Chipcon

· Continue to use the Telos motes

Also, this subsystem involves another major decision in order to proceed.  We must decide, first of all, whether it is possible to use only one transmitter/receiver on the hovercraft (as opposed to the current use of two), and second, if this is possible, is it necessary or even more efficient to use two instead of one.  After this important decision has been made we will acquire the necessary components and begin testing this technology with the hovercraft controls.  

These different communication technologies will be researched during the first week of the semester where we will then decide which one to proceed with based on its practicality, productivity, and efficiency.  These two decisions are crucial to the success of the project and should be fixed early on in the decision phase so that we can proceed to develop code, test the code, and integrate the remaining dependent subsystems which will require the most amount of time.

Hovercraft Motor(s)

Another important factor that must be researched and decided upon is the issue with the motors of the hovercraft.  Currently we are using two motors for the thrust fans.  An alternative possibility would be to use only one motor with a servo system that would control the thrusting movement of the hovercraft.  We must decide whether this is a better solution than our current system in terms of controlling the hovercraft, power efficiency and practicality.  

Another consideration that could improve the power efficiency of the system without changing the structure would be to replace the two current thrust motors with two similar but less powerful motors.  The reason for this is that we are currently using diodes to reduce the power being fed to the motors which adds to the resistance of the system.  So adding these less powerful motors could decrease the cost of the system and add to the efficiency.

This task can be done in parallel and independent of the other tasks since its success does not depend on the type of hovercraft communications and can be implemented using our current hovercraft model.   
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