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Intelligent Lighting System

Project Definition:
In 2015 18,844 people were in a cycling accident, 3,239 of which were seriously injured and 100 of whom were killed [1]. This shows that there is still room for improvement when it comes to road safety for cyclists. The lighting system we are designing will help to reduce the risk to the rider by greatly increasing their visibility to not only pedestrians and fellow cyclists, but also to those behind the wheel of motor vehicles. 
This project is to design and construct an intelligent lighting system that uses and accelerometer to detect when the cyclist is moving and use that information to keep the lights at a predetermined brightness. The rear light will also, using the accelerometer to detect deceleration, start flashing when the rider is slowing down so that road users behind have the best chance of seeing them. It will be considered successful if the following criteria are met:
· The front and rear lights are clearly visible from a minimum of 50m.
· The battery lasts more than 10 hours between charges.
· The accelerometer is able to detect and differentiate between acceleration/constant momentum and deceleration.
· The lights are able to change state (On/off or flashing for the rear light) with the appropriate data from the accelerometer.
The lighting system is aimed at those looking for a low cost but efficient and effective solution to bicycle lighting. Because of the aim to be as low cost as possible whilst maximising efficiency there will be limitations on the stylisation of the finished product, no direct interface with e-bikes or any advanced programming options such as strobing, additional colours or patterns.
The aim is to have a working prototype by Monday 29th January 2018 and a final construction with revisions from the prototypes by the 5th of March 2018. The main constraints to this will be difficulties with programming, unfamiliarity with the software for example and shrinking the prototype and final products to a size that is suitable for addition to a bicycle.

Why should this project go ahead?
This project aims to follow our company’s direction of providing “affordable, smart, electric bikes” by providing a smart solution to lighting that is both affordable and powerful. We hope that this intelligent lighting system will allow its users to feel more comfortable and safe using their bike out on the road at any time of day. Other options were considered within the idea of Intelligent lighting such as the use of light sensors instead of an accelerometer or the implementation of more customisable features such as alternate lighting patterns and colours. Light sensors were dismissed because they run the risk of interference from non-ambient light such as car headlights, street lamps etc. so an accelerometer was chosen for the sensor to remove this risk. Customisable features were decided against purely as a cost saving measure, to keep the product as affordable as possible the addition of lighting patterns and colours was deemed unnecessary, however this could be utilised in a further issue of the product if desired. The project requires several pieces of software and hardware, including Proteus and the CCS compiler, as well as a PIC 16F887 microcontroller and LED’s, capacitors and resistors for each lighting system combined with a 12v rechargeable battery pack. As a result, the lighting system is relatively inexpensive to construct, with most of the resources being required for Proteus and CCS programming. However, due to the relative cost of each individual product, once the finalised price has been determined to include additional costs as mentioned above the benefits will quickly outweigh the initial costs.
With every project comes risks and setbacks, for this project a major setback will be the learning curve for the required software. To mitigate this extra time will be allotted in the project timeline so that the software can be used to its fullest potential within the needs of this project. A major risk with all electrical projects is DOA (dead on arrival) components, or components failing during any stage of prototyping or construction. This is to be expected so in anticipation additional components of all types will be acquired so that if there is a failed piece of hardware it only has a very limited effect. Additional time will be added in the project timeline to account for any unexpected risks such as team absences or unforeseeable circumstance. All risks will be monitored at all time and logged where appropriate.
Who?
The project’s sponsor is Gareth Jones, Course director.
For this project the Manager and team are one and the same, Edward Russell.

How and When?
The main milestones for this project are as follows:
· Research
· Design
· Prototype
· Final product
[image: ]Below is a Gantt chart showing the approximate time each task will require to complete.

The majority of the time will be spent in the research period of the project as the selection of the components which will be used is a vital stage in the product as the wrong type of led or accelerometer for example could lead to considerable decreases in efficiency or even prevent the product from working at all. The design stage will also be relatively lengthy as this accounts for lack of familiarity with the software and this will be the first stage where any flaws in component choice will start to appear. The prototype stage will hopefully be relatively short although if any revisions need to be made to components they are likely to show up here if they did not on proteus. Once these stages are completed the final stage is construction of the final product which will be relatively quick as any quirks will have been ironed out previously. The total project will take approximately 74 days of activity without accounting for any unforeseen circumstances. The progress will be monitored with regular meetings with both the project sponsor and members from other projects. The quality will be controlled via testing throughout the design, prototyping and final build stages.

[1]	ROSPA, “Cycling Accidents Facts &amp; Figures - RoSPA.” [Online]. Available: https://www.rospa.com/road-safety/advice/pedal-cyclists/facts-figures/. [Accessed: 06-Nov-2017].
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