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Synopsis
The Humberside CI robotics team focused on a single robot design for the competition. This report provides an overview of the strategies attempted during the design and test phases of the project. The goal of the design was to ensure the robot was stable, fast, and able to follow a strategic lane choice as it navigated the course to avoid obstacles such as other robots. The physical design and software design where both challenging for the team as this was the first year of participating in a robotics competition.

Challenge Statement

There were several problems that our team encountered while constructing the robot. There were length constrictions and problems with the supporting of weight on the robot; a prime example for both was the back wheels. The back wheels went through about twelve
different models and with each one brought new problems. The preliminary single wheel was unable to support the robot efficiently while backing up. This wheel was then redesigned with two back wheels instead of one; however they were very close to each other and tended to get caught while trying to reverse.


The next model also used a single wheel, but the construction of this model was able to solve the support problems, but this deign put the robot over the 20 cm width limit. The robot was formatted to a new design that used skis, but they were inefficient so the team concluded on improving the model with two wheel. These wheels were modified several times and were adjusted to be further apart in order to provide support and avoid jamming. They were also changed so that they were high enough to move the weight of the brick to the front wheels.


The final design was under the 20 cm limit meaning that we had solved the weight and space problem.

Mechanical Analysis and Design

This robot was essentially a series of remodels. It started with a design of three motors that were all attached with two in front and one in back. When it became clear that the robot could not turn, the design was changed and the base was modified to be stronger and to have more openings for the attachment of bits. The next step was to attach bump sensors, but the bump sensors were removed and replaced with ultrasonic sensors because they would be more efficient to program with. The ultrasonic sensors were placed on an angle to help the robot judge where any obstacles would be. Once this was done, the brick was attached, but the effect of the added weight had not been considered which significantly slowed the robot. In order to compensate for this, gears were added; however the two gear systems that were used by the motors to rotate the wheel caused the program to reverse (instead of forward they made the wheels go backwards and vice versa). 

Finally, to balance weight, the wheels were attached raised in the back by constructing arms that moved the weight off the back to the front. Overall the robot was occasionally struggled to stay 20cm in length and width, as well as weight distribution. These problems were solved b raising the rear wheels and modifying the base to provide strength in a way that stayed within the permitted dimensions.
Software Analysis and Design

Over the practice sessions of our robotics programming, we encountered several errors and challenges. We found that the most challenging part of this project was in the use of variables within our program. We used the NXT-G software and found the interface to be difficult to use at times. We frequently encountered issues with the connections between the variables and the procedure blocks. We used the display interface and the NXT buttons to setup the light sensor readings as the goal for the software was to follow the course within the black lane. If the robot is not in the black lane it will make steering corrections to return to the black lane. We selected the black lane as it provided a good path around the course within medium radius turns.
Overall our experience programming this robot was not very difficult however we think if we knew more and worked more on this program we would’ve been able to overcome these simple errors.
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Integration and testing 

The final design was a balance of weight and speed. We were not able to implement attack components to attempt to disable other robots as our priority was to follow the track as quickly and reliably as possible.
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Conclusion
The Humberside robotics team would have been made many refinements in the hardware and software design to improve the competitiveness of the robot. With the limited experience with Lego Mindstorms and robotics in general our entry should be quicker than some of the other robots, but there is some concern within the team that there will be scenarios in which the robot will become confused regarding the proper counter-clockwise direction of the course.

