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Main Processing Unit. Based on x86 Technology:

The main processing capabilities of the Robux Project will come from the computing power of a PC based x86 architecture. This will allow for several options of processing power to be used, such as Laptops, VIA ITX boards and desktop PCs. There may also be the possibility of porting sections of code that have been written in Visual basic across to Visual basic embedded allowing the use of PDA’s as the main processor.

ITX:

The ITX boards offer a host of useful features and also have the added bonus of having a low power consumption. These boards will indubitably offer the best performance within the Robux Project. A useful feature of these may be the added support of I2C bus control (which the Linux OS has software support for). With addiction of the a compact flash to IDE adapter card it would be possible to make a system with both fast boot times and solid state memory (which will resolve the possibility of a hard drive failure).

Laptops:

There are a mix of laptops on the market with a host of specifications. However there will be limitations incurred for those that use a laptop as the main processing unit due to the fact that laptops can not be easily and readily upgraded. However they do have the advantage of being relatively cheap to buy second hand and have a nice TFT screen for diagnostics and user interfaces.

Desktop PCs:

These will represent the most challenging processing unit to use due to their high power requirements and size. The only real use of a desktop may have within this project is use as a means for programming and development. 

Sensor Pre-process:

The idea behind this mainly is to speed up and reduce the number of tasks that the main processing unit has to do.

Namely this unit will interrogate the sensors and make minor corrections to the navigation of the robot to keep it on track. Thus if the robot senses that it is too close to an object it will correct the steering and ensure the robot does not hit any objects. The main processing unit will process any objects that are deemed to be of substantial nature.

All sensor modules will have the data signals passed through the Sensor Pre-processor.

Due to the fact that the sensor modules need to be asked for the status of the sensors this will greatly reduce the amount of the data the Main Processing unit will be required to do.

Sensor Modules:

Ultrasonic Sensors:

There are a few ready made commercial ultrasonic sensor modules on the market, most notably the SRF04. The SRF04 is an ideal device seeing as it has a I2C interface which would allow direct connection to a VIA ITX motherboard. However this project has been set out to include a low level pre-processor. Thus it will be necessary to connect this module directly to the sensor pre-processing board instead of a ITX board.

There is also a design from Al’s Robotics, which allows for ultra low range readings (as well readings up to 2 meters). As with other modules that will be made available from Al’s Robotics for this project, the module will be provided at cost. This unit has an RS232 interface that can directly connect to the sensor pre-processor. 

Wheel position feedback & current sensing:

This section will be of vital importance if we are to obtain reliable feedback as to the amount of distance the robot has covered and also will help us to make accurate turns.

It so happens that the Wiper motors purchased from Technobots have an in built pulse encoder that gives one pulse per shaft turn. While this is not a very high accuracy it will provide the basics for the start of the project until such a time whereby an advanced shaft encoder is purchased.

The current sensing of the drive control system will enable us to monitor power usage and detect if the motors are stalled. The current sensing will also allow an estimate of the amount of running time we can expect from the remaining capacity of the batteries.

Motor controls:

The capability of being able to control up to 4 motors from two speed controllers, to achieve this twin H Bridges will be used to control the motors with variable speed through the use of PWM.

A standard control structure will be implemented to allow modular combination of controllers such that it makes it possible to build a robot base that can either utilise the traditional differential two motor wheel base or allow for a move advanced legged robot design.

The Robux Project will assume the use of the SSCH_2 speed controller from Al’s Robotics.

These utilise the below standard command codes:

· 0-255 controller identification number

· 253-254 direction select

· 0-255 variable speed 

To ensure that everyone can use / afford these controllers Al’s Robotics will provide a full set of PCB files and programmed chip at cost (no more then £3)

Power Sources:

While the electronics and mechanics outlined have been chosen for their low power requirements there will be considerable current draw. This will require a high current power source, the most likely being the use of sealed lead acid batteries. While other battery technologies may be used the running time for the robots will be greatly reduced. As a guide we would estimate a battery capacity of somewhere around 10 Amps @ 12 Volts will give a running time of within the region of 1 to 2 hours. This is based on a basic robot chassis with no additional limbs. 

Battery (lead acid):

If this type of battery is utilised they will provide the main power source for the robot and as such will need to be carefully monitored as to their status and performance. The monitoring electronics will need to ensure the battery voltage dose not drop below 11 Volts and while the batteries are charging that the voltage does not exceed 14 Volts. (Please note values quoted are dependent of brand and manufacturer)

Solar cells:

Solar cells provide an excellent means of gaining power through the use of sunlight, which gives us a means of implementing a virtually free charging method. However in order to gain enough power from the use of solar cells we will require a huge array of cells and even then it will only give enough power to trickle charger the main batteries. 

Please note that this document is a preliminary document while thoughts and views are gathered on the project.
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