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[bookmark: _Toc170757167]Abstract 
For this project on how a microcontroller can control a small autonomist vehicle, this report outlines background research and design and how it performs. The overall aims and objectives range from Does the code work? Does it move? Does it turn, does it see and avoid obstacles? This project hypothesises how a Pico Pi can be used and programmed to control a small autonomist vehicle. The method used is an experiment one as a product was made a tested. Also, batteries were looked into. The deliverable was met and a product was made and tested on which it moves and can avoid objects. The conclusions and recommendations state that it can be used and developed to be an all-terrain vehicle that can be used in multiple settings. 
In the appendix are meeting notes Gant chart.     
[bookmark: _Toc170757168]Introduction 
The main problem is that with an increase in wireless communication and autonomous vehicles, there is a requirement for the defence sector to have such products and capabilities. Small discreet wireless communication and vehicles are widely used in both the civilian and defence industries. This project aims to look into small robotics and how they can be used. The objectives for this project range from moving, detecting objects, being able to turn and being able to see and avoid obstructions. This report will go through background research into robotics and batteries, design, results for testing it and consultation and reflection on it. 

[bookmark: _Toc170757169]Aims and Objectives
· Does the code run? 
· Does the vehicle move forward?  
· Does it turn? 
· Does it see an obstacle?
· Does it avoid obstacles?
· Does it turn on?
· Is there a 5-second deployment time?
[bookmark: _Toc170757170]Background Research & Literature Review 

The background research was done on small programable devices. These were based on educational devices. This would be the foundation of the small autonomist vehicle because of its simplistic concept and programmability.     

The device that was looked at was a Bee-Bot. The Bee-Bot is a small robotic Bee-like device that can be programmed from the buttons on its back. The Bee-Bot can move through user input on the buttons to make it go forward, backwards, left and right. The user commands can be stacked on each other to create a route the Bee-Bot can follow. [1] The reason to look into something so simple is that the basic concept of this project is similar to the Bee-Bot. A small robotic vehicle will need to follow a set of commands to be able to move and perform the task given to it.

The main point to take away from this is that the basic concepts of robotics are that when given a set of commands, whether from user input like pushing a button or from a scripted code.
[bookmark: _Toc170757171]Methodology 

This project hypothesises how a Pico Pi can be used and programmed to control a small autonomist vehicle. 

The project is an experimental project that will be developed throughout. The reason for choosing an experimental project as it best fits the aims and objectives that are trying to be reached. The advantage of it being an experimental project is that it will help build on existing products and help us have a better understanding of reaching the goals. The disadvantage of using this type of methodology to achieve the aims and objectives is that the project can run into major and minor problems which will set back the project and will endure additional cost and time.  

[bookmark: _Toc170757172]Materials 
One of the main materials that is used in this project is batteries as they will power the Pico Pi, motors and sensor. There are many types of batters ranging from AA, D, lithium, and portable power bank. The different makeups of batteries range from Zinc – Carbon, Alkaline (Zn/Alkaline/MnO2), Mercury (Zn/HgO), and Lithium/Soluble Cathode. The application of these batteries ranges from low-powered applications like toys, radios, hearing aids and charging small devices like a phone or a tablet. Some high-powered applications mainly for the Lithium/Soluble Cathode, have a higher power rating and can withstand higher temperature ranges, would be the use of drones, electric cars and high-power motors. [2]

The batteries that were looked at for this project were AA, portable power banks and Lithium/Soluble Cathode ones. All these batteries offer the required voltage that the Pico Pi will need. For the Lithium/Soluble Cathode batteries, small ones were looked at as the vehicle doesn’t require the power for long-distance driving and the power consumption is a lot less than an electric car. The pros of this battery type are that it has I high energy density which stores higher and more power without it being very big and bulky. Another one is the long lifespan of the batteries which take longer to degrade over time. Some cons of Lithium/Soluble Cathode are that transporting them is more difficult and there are many safety concerns surrounding them as they can cause thermal runaway when damaged or faulty, this is where it will cause a fire that is difficult to put out and will last a long time till there is nothing left of the batteries. [3]   
For the other two types of batteries, the AA and power bank are more widely available and are simply to each other as the power bank just has multiple AA batteries that a rechargeable.
That is one reason why AA batteries are used in a project. A development would be changing it to a power bank to be able to recharge it to save on E-waste. 


[bookmark: _Toc170757173]Design and Implementation 	

The design of the mine microcontroller vehicle is in a loose form to a tank as it has tracks instead of wheels. This is because a tank is primarily a land vehicle that has to see all different types of terrain. This is where the tracks come in as they give good traction on various surfaces and it doesn’t matter if it is flat. Another reason is it provides a platform to mount the Pico Pi and the motors. This would be trickier on a car or another form of land vehicle.     
[bookmark: _Toc170757174]Results and Analysis
On the third round of testing and development of the microcontroller vehicle, there was a continuation of coding development. The results from this development and test to see if the code works and how the microcontroller vehicle interprets the code. The results were that the vehicle obstacle avoided wasn’t working so it would run into walls and isn’t trying to avoid them at all. The second problem that was run into was that the microcontroller vehicle was trying to divide by 0 within the code by running the last command only, so the motors were left in the last state there where it was spinning out.
[bookmark: _Toc170757175]Evaluation 
This report has revealed how a basic idea and components can be used to create something that can be widely used and has multiple applications and scenarios it can be placed in. For the Background Research & Literature Review it was a clear aid and a good starting position that can be easily built on. The Bee-Bot was a good starting position with its simple concepts. The aims and objectives were met some more than others. As the code ran it was able to move and turn. But for obstacles avoidant, it was temperamental and couldn’t see low objects.
Overall the main aims and objectives were met and the project was a success. It did however have small problems within the code that made it not do what it’s supposed to do but that was easily rendered and smoothed out.   
[bookmark: _Toc170757176]Conclusions and Recommendations 
In summary, the project went well and was a success. As it has shown it can be used and modified to be used as a small surveillance vehicle or a small transport vehicle for light small goods. The microcontroller vehicle has a similar design to the Bee-Bot as it follows a pre-set route. The hypothesis was looked at and executed well. The battery types were looked at and chosen based on their specifications like power rating size and composition. The microcontroller vehicle design and end product do resemble a tank-like structure. This enables it to be used on lots of different terrain it will be able to move on. 
For further recommendations and development, a better sensor can be added to avoid obstacles and a more robust platform and casing would make it better at being a multi-terrain. Also making it bigger would enable it to carry more and hold bigger more powerful motors. This would make it faster and easier to get out of ditches and holes easier. Also, would enable it to hold bigger and better sensors as well. From a defence perspective, it could be fitted with a camera to help with surveillance operations and to go where it would be dangerous for people to go in.       

 
[bookmark: _Toc170757177]Reflection
Upon reflection on this project, the skills that have been learnt are the development of teamwork and communication, research skills, report writing and practical hardware skills.
The development and teamwork skills have been developed and shown in team meetings by voicing ideas and delegating workload. For report writing and research, skills have been developed by being in line with academic processes and report writing. This has ranged from better references to delving deeper into ideas and statements. Hardware and application advances have been in the use of a Pico Pi and wiring its motors to control them and to produce a small autonomist vehicle. Much has been learnt and developed while doing this report. The key takeaways from this the teamwork skills and academic writing skills as this will help aid in future academic report writing and collaboration with a work environment.                
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Figure 1 - Funding
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Figure 2 - Meeting minutes
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Figure 3 - Plan for the 29th
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Figure 4 - Task and action plan
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Figure 5 - Presenting plan
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Figure 6 - meeting minutes 
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Figure 7 - Project plan
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Figure 8 - Project plan 2
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Figure 9 - Project plan for the 30th
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