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[bookmark: _Toc202721765]Introduction
This report contains the project proposal for a flight controller used in autonomous aerial vehicles (UAV). The flight controller (FC) is the central processing unit of a drone it acts like a brain. It integrates sensors, software and communication modules to control the drones flight and stability. It allows a drone to fly smoothly and responds to pilots input.The objective of the project is to design and develop a next generation FC which can be used in both fixed wing and multirotor applications.
[bookmark: _Toc202721766]What device does 
The device is used to control a drone. The Flight controller is being made to control both fixed wing and multirotor drones. The purpose of the flight controller is to control long range military drones therefor it will be designed to work in hostile environments and extreme temperatures.
[bookmark: _Toc202721767]Specs

· Include gantt chart
[bookmark: _Toc202721768]Milestones and tasks
1.Reseach and Requirements (Months 0-4)
· Tasks: put together business proposal to begin researching parts and gather the necessary talent needed to develop flight controller. Research parts needed for FC these include onboard sensors like GPS, barometer and IMU. Then put together business case for the parts and order them 
· Deliverable: Detailed documentation on part these being sensors choices along with the communication protocols needed.
2.Prototype Hardware development (Months 4-9)
· Task: design and assemble PCB board using CAD software KICAD. The board would be comprised of MCU, IMU and GPS with power regulations being built in. The board would then be manufactured and the soldering along with general construction would be inspected and then the board would be bench tested.
· Deliverable: A function prototype board which has been fully tested with confirmed sensors readings along with power stability.
3.Firmware logic (Months 9-15)
· Task: Develop firmware in C or C++ to integrate the sensors and to create the algorithms used for the PID loop control. This would be using the Ziegler Nichols method which is popular in hobbyist FC for tuning. A real time OS would also be implemented if the customer desired it or if we needed it.
· Deliverables: Working stable firmware enabling some basic flight which would consist of a test drone being able to hover for 30 seconds.
4.Basic flight test and advance simulations (Months 15-20)
· Task: simulate flight using an open-source robot simulator Gazebo to test and work on more advance functionality on the FC like a return to home functionality and a failsafe. Real flight tests can be conducted by using a tether.
· Deliverables: Simulation validation reports alongside a live flight test video which demonstrates the task has been completed. Documentation regarding tuning and performance alongside.
5. Refinement and Compliance (Months 20-25)
· Task: add non-essential features like waypoint navigation and obstacle avoidance along with user manual. Conduct flight test across various harsh conditions to gather performance data which can then be tested to meet regulatory compliance. Test EMI/EMC
· Deliverables: Field demonstration which uses all the features. Along with a full validation report included safety certification documents with a firmware release awell.
[bookmark: _Toc202721769]Risks
Technical and safety risks
1.Component failure or system malfunction
· If the power circuit fails or a sensor failure like the IMU or barometer could potentially cause a collision with either person or property. To reduce this risk redundancies can be put in place like geofencing or fail safe which would limit the potential for damage to be caused.
· Configuration errors due to bugs in the firmware or flight control parameters like PID range could lead to erratic behaviour and unreliability. To limit this FC will be rigour sly tested before being available to buy along with a reliable and safe firmware which will be regularly updated and maintained.
2.Manufactour and testing 
· Testing using a LIPO battery can be dangerous due to there increased susceptibility to explosions or combustion. To limit this risk all batteries will be checked by a competent individual by inspection and by using a cell checker to make sure none of the battery cells are damaged if so, the battery will be disposed of safely and properly. The inspection involves looking for any signs of tear of the outer sheath, swelling or a sweet smell which could all indicate a damaged battery.
· Collisions in airspace when testing due to inadequate collision avoidance. To mitigate this all tests flying will be done in an open outdoor environment with the drone safely tethered to stop it from escaping. The tests would also be conducted in an area with little access to the public.

[bookmark: _Toc202721770]Ethical/Societal
1.Privacy and Surveillance
· Onboard cameras and sensor could be susceptible to forms of attack to mitigate this risk encryption along with authentication will be implemented with regular firmware updates.
2.Military and civilian uses
· Designed to be available to anyone to purchase could be used by military or individuals to cause harm. This can’t be controlled fully to counteract aspects to this issue checks can be made on individuals or business before allowing them to purchase FC. Locking down aspects like firmware would mean less of a chance for individuals to modify it to their liking.
3.Safety and reliability
· Malfunctions due to damage sensors could cause collisions with people or property. To reduce this risk redundancy will be put into place like geofencing and fail-safe mechanism to limit any damage these would not allow people to fly near high-risk areas like airports.
7.Accountability and transparency
· Clearly defined responsibilities for failure to both the manufacturer and client. This would include things like audit trails and logs of any incidents which happen.
[bookmark: _Toc202721771]Environmental
1.Noise impacts
· Disturbed wildlife due to noise pollution coming from the propellers. To reduce this the company will recommend to clients not to fly in any wildlife places where noise distribution can have an impact. The company will also invest in ways to make the PID loop in the FC more efficient which would reduce the noise created by the motors spinning.
2.LIPO batteries 
· The batteries used to power the FC will be LIPO therefore come with an increased risk of catching fire and will have to be safely disposed of. The FC will come with a manual which will include a list of suggested recycling plants which will recycle LIPO batteries alongside a list of the common warning signs of using LIPO batteries which include things like swelling or a sweet smell.
Conclusion
In conclusion the report contains all the tasks and milestones needed to create a FC for a drone along with the risks and impacts this would have on both an environmental and societal level. This report also contains the companies PREVENT and diversity training certificates.


