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1 Introduction
The purpose of this project is to set up a small company that designs electronic products for the electric bicycle market.  Each member of this group project shall design and create a clearly identified individual product around this theme using weekly group meetings to discuss project proposals and effectively track group and individual progress.  The project proposed by this project initiation document is a “Smart Reflective Jacket” in order to promote road safety and cyclist visibility with non-integrated electric bicycle accessories.
2 The Project
2.1 Background
2.1.1 “Viking E-Bike Technologies”
During the first group meeting on October 16th 2017 the company name and focus were decided alongside initial product designs.  “Viking E-Bike Technologies” aims to seed interest in e-bike technology by making commuting easier and safer, and making smart technology more affordable.  The initial projects proposed during this group meeting included integrated bike lighting, a motor control unit, an automatic gearing system and a smart reflective jacket.  The product proposed by this PID is the “Smart Reflective Jacket”, a reflective jacket that responds to traffic and street lights by lighting LED strips on the reflective sections of the jacket, improving the visibility of the cyclist.
2.1.2 The Market
Whilst the market for integrated e-bike accessories is extensive, the market for non-integrated e-bike accessories is fairly sparse, one company that produces products similar to the “Smart Reflective Jacket” is the Los Angeles based company “Lumenus”[1].  “Lumenus” have developed a “smart” bike jacket and backpack that can light up indicating cyclist intentions using GPS tracking via a mobile phone application promoting cycling safety and visibility in a way that can be used by other road users like joggers.  “Lumenus” have raised over £40000 on “Kickstarter”[2] which shows that a similar project promoting visibility as opposed to intention could be feasible.
2.1.3 “Smart Reflective Jacket”
The project proposed intends to detect light from incoming traffic and enable the corresponding LED strips to light up in a pattern using both light and movement to promote visibility and user safety at night.  This shall be achieved by using light dependant resistors connected to a programmable PIC microcontroller that will control the entire product.  A switch shall be used to either activate the jacket or to turn all the LED strips on in a pattern for use in emergencies and accidents to improve visibility on foot or in the case that the integrated lighting system of the e-bike has failed/been involved in an accident.

2.2 Project Definition
2.2.1 Objectives
The main objective of this project is for lights on the jacket to be enabled by external light sources and maintained for a few seconds after the light source has left, these lights shall display a pattern with each light turning on one after the other then all the lights flash on then off.  This lighting display shall repeat for a couple of seconds to give the illusion of the lights size and shape changing to make it more noticeable thus improving visibility on the road.  
2.2.2 Scope
To reduce cost and improve efficiency the “Smart Reflective Jacket” will use simple easy to assemble components such as the LDR and LED.  This means that a lot of this product shall be created using code for the programable PIC microcontroller.  
2.2.3 Constraints
One big constraint on this It is intended that the project be completed in by May which allows thirty three weeks until the submission deadline, in order to effectively challenge these constraints a gantt chart has been developed, as seen below:
[image: ]  
Another constraint on the project is finance, as there is no budget components should be as cheap and effective as possible in order to avoid defective difficult to replace components.
2.2.4 Authority
The authority of this project is the course director Gareth Jones, group meetings shall be held weekly including Gareth Jones in order to update him on progress and a group presentation was shown in order to explain and validate the feasibility of the groups projects. 

2.2.5 Resources
The software to develop and compile the code needed for this project shall be provided by the university along with some basic components. Additional components may be purchased externally for this project and assistance is offered during the allotted group project lectures although this is expected to be kept to a minimum.
3 Business Case
3.1 Benefits
This product could benefit society by promoting and enhancing user visibility and safety as it combines difficult to see reflective technology with energy efficient bright lighting making the user stand out to oncoming traffic.  This project also aims to seed interest in e-bike technology.  In order to see the benefits of this project cant to understand if it has achieved its goal the group and their peers shall test the project in the dark and answer a questionnaire giving an assessment of the project. 
3.2 Options
Alternative options were considered when deciding on this project.  A similar lighting application could be used for direction indication and break lighting and the project could be adapted for integrated e-bike reflectors in the future.
3.3 Cost
The components used for this project are fairly cheap “jelly bean” components like the LED and LDR although there are two components that are costly.  The 16F887 PIC micro controller costs between £1.35 and £1.67[3] per component depending on quantity purchased, and the CD4017B decade counter costs between 14p and 48p[4] per component depending on quantity purchased.  This means it should be easy to mass produce the “Smart Reflective Jacket” in bulk as the majority of the assembly costs and time are in the programming of the PIC microcontroller. 
3.4 Benefits Analysis
The use of simple components and a programmable PIC micro controller means that the product is easy to mass produce for a low cost and this should enable a decent profit margin whilst also benefiting society and promoting road safety.#







[bookmark: _GoBack]4 Risk Analysis
4.1 Risk Identification
Risks associated with this project include soldering (from heat and fumes) and reliability of the product as it is something that is intended to be used on the road.
4.2 Risk Prevention
To minimalize both risk correct soldering practice is encouraged and the final prototype shall be put through rigorous reliability and safety testing as well as testing on the project throughout development.
5 Roles and Responsibilities
The roles and responsibilities of the group are still being decided as one member of the group has had a low level of attendance and another has left the course to move on to greener pastures.  As it stands the current group members include Thorbjorn Kristiansen, Zebastien Jones and Ashleigh Elder, each member of the group shall focus on producing their own design and different roles shall be allocated each meeting. 
The Sponsor for this project is Gareth Jones who shall have authority over everything that can and cannot be implemented into this project.
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