Abstract

Etank is a project that is aimed toward educational purposes. With Etank educators will be able to provide an environment for students where they can learn basic programming concepts. At the same time, students will be able to have fun in the process.

Parallel Port Communication:

The reviewers were concerned that we would read the data off the parallel port and depend on the data being available on the parallel port until another command is provided. We depended on that fact when we designed a testing module. However, when we started reading more than one byte to form an instruction, we stored each byte into a register. The prototype will work using PPortC handshaking facility and thus the data will be registered at the XSV-300 board’s side.

Power Consumption:

Communication Component:

We have two RF communication units. One is the tank’s remote control unit and the second is the RF transceiver used to send the compass and the sonar data from the remote component to the central component. The reason for having two RF units is for simplicity. Trying to understand how the tank’s remote control packages the data into its own RF packet and trying to understand how the tank deciphers the packet is a challenging issue. The point of using a tank was the simplicity it provides. We do not need to worry about how to control movements because the manufacturer provides the interface and the platform for us. Also, trying to understand how remote control internals work is well beyond the scope of this class. For that reason, we chosen not to disturb that interface and treat it as a black box module. 

Compass Polling and Over Steering:

The reviewers expressed a concern about how fast the tank turns. That is a valid concern because the compass polls data at a maximum rate of 5Hz. That means that the compass will be able to provide data every 200ms. The tank moves and turns fast enough to over run these rates. That is dangerous because the tank may poll the next heading angle after it has passed the destination angle. That will cause inaccurate turning. For that, we are trying to slow the movement of the tank by experimenting different methods. One is to send pulses rather than a stream of signals from the remote control unit to the tank. Adding capacitors can smooth the pulse abrupt boundaries. However, this issue is still in a testing phase.

Serial Method:

RF Frequencies:

The existing remote control’s frequency is 49.86MHz. That was not specified in the previous design package. That frequency does not interfere with the frequency of the RF transceiver and it is added to the requirements of the Etank project.

Etank’s Movement:

The movement of Etank is specified more concretely in the Remote Control and the Parallel Port sections. Basically, an instruction by the user consists of three bytes that are sent from the PC to the XSV-300 board using the parallel port using handshaking methods provided by the PPortC program. These bytes are registered in the XSV-300 board and are processed against the polled data from the sonar and compass. Once the XSV-300 board determines that moving the tank is feasible, the tank moves and the data from the compass and sonar are periodically checked against the destination until they are equal with some error tolerance. Once the destination is reached, the tank stops and the user is signaled with success of the instruction. If the tank faces an unexpected obstacle and it changes direction mistakenly, the user will be signaled with the failure of the instruction.

Environment: 

We will take the reviewers recommendation and try to design a 20’ by 20’ border for running Etank. Our team is trying to decide where to place such an environment and about the logistics of testing Etank in that environment. The main purpose of having an environment is for the sonar to be able to determine the distance between the tank and the border. For testing purposes, we can use a wall to test the forward movement of Etank. Testing the compass is independent of the environment.

Drawing: 

Adding a pen to the tank will require working with another motor component to lower or higher the pen. That is an expansion feature that we will add only if time allow us.

