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Within each group, each member chose an individual project. The overall group task was to design and create accessories for use on, and with an electrical bike. The three members of our group, named “AAA Bikes”, chose the following projects:
· Derek Lockhart: Motor Control.
· Edward Russell: Intelligent Lighting System.
· Adam McGowen: Battery Charge Meter.
In this report, the focus shall be upon the Intelligent Lighting System, as this was the project undertaken by the author. The report shall endeavour to cover the following:
· Risk management.
· Sustainability.
· Ethical and Legal issues.
· Quality Assurance.
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The project was initially planned using a Gantt chart, this has been revised many times and the final revision is displayed below in figure 1. This version of the project plan shows several things. Firstly, the individual tasks and the time allocated to them and their subtasks, this allows for a finishing point to be identified for the project. Secondly, it shows additional time allocated for holidays, illness and other unexpected delays. Finally, it shows the stages at which individual tasks are currently at, showing the progress of the project.Figure 1 Shows the project plan for the intelligent lighting system.

This shows that the project is currently on time. It does not show that some delays were indeed necessary and have been taken out of the allotted unforeseen delays time.
During the demonstration for the project both the code and the simulation were shown, these are shown below.
Figure 2 Shows the code for the prototype intelligent lighting system.









Figure 3 Shows the simulation for the prototype intelligent lighting system on proteus.
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Identifying risks is an important aspect of managing any project, however, before you can identify risks you have to define what a risk is. The association for project management defines risk as "an uncertain event or set of circumstances that, should it occur, will have an effect on achievement of one or more objectives" [1]. Wiley takes this further by stating that “Risk is the possibility of loss or injury.” [2]. However, in this context the word loss is rather ambiguous, it could mean a loss of data, the loss of a key member of personal, or in an extreme scenario, a loss of life. 
Management of risk can be broken down into 3 primary sections:
· Identification
· Analysis and Prioritization
· Planning

[bookmark: _Toc510526998]Risk Identification

Before you can manage risks, the risks must be identified. This can be done using many approaches, some common approaches include the use of checklists, brainstorming and causal maps. Using these techniques, the following risks were identified for the intelligent lighting project:
· Personnel shortfalls (R1)
· Last minute changes to requirements (R2)
· Shortfalls in available components (R3)
· Gold Plating (R4)
· Personnel illness (R5)
Two of these require additional explanation, Personnel shortfalls, and Gold plating. Personnel shortfalls refers to inadequate knowledge of components and software to be used during the project. Gold plating refers to the addition of unnecessary or marginally useful features to the project.
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The risks described above both have two main factors, probability and impact. Using the figures below [3] we can give those factors a qualitative value. The result of this is seen in table 1 below.
Figure 4 Assigning a qualitative probability.






Figure 5 Assigning a qualitative impact.










Table 1 A probability impact matrix showing the qualitative probability (y axis) against qualitative impacy (x axis).
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As can be seen in table 1, the majority of the risks outlined above are of only moderate impact or less. The only risk deemed significant is personnel shortfalls, this is due to lack of knowledge of the required software and the risk of damaged components setting back progress.
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Planning to manage and counteract risk can be done in multiple ways several of which are listed below [3].
· Risk acceptance, if the impact of a risk is lower than the cost required to counter or avoid the risk then accepting the risk is the best option.
· Risk avoidance, if a risk can be avoided then obviously it should be. An example would be using a programming language known to those who would be implementing any required code, instead of using one unknown to them.
· Risk reduction, with the production of a product such as the intelligent lighting system, the reduction of risk could take the form of multiple stages of prototype to reduce issues.
· Risk transfer, transferring the risk to another individual or company. For example, instead of designing the LED from the ground up, an LED could be purchased from a known, trusted supplier.
· Risk mitigation, this could take the form of multiple backups of multiple stages of the entire design and production.
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Sustainability of a project can be broken down into 3 ‘orders’. First order is the direct results of that project, second order is the results of its application to reduce other impacts, and third order is the long term socioeconomic structural changes [4],[5]. 
The first order effects of the intelligent lighting system are the direct results, this includes the energy used during production and distribution, electronic waste such as batteries. To counter this, the choice to include rechargeable batteries with the product was taken, this will reduce the amount of electronic waste from this product as the batteries will not be thrown out whenever they die. For future revisions of this product, the addition of solar cells (similar to those on calculators) will be investigated.
The second order effects of the intelligent lighting system are the indirect results. These can include substitution of travel, so people start to increase there uses of bikes instead of cars. Safety is the number one reason for implementing this project, increasing the visibility of users to reduce accident numbers.
The third order effects of the intelligent lighting system could be effects such as a reduction in traffic build ups, changes in city layouts to increase the amount of bike specific travel. A project such as this could also reduce the number of incidents relating to cyclists on the road as well by making cyclists more visible and therefore reducing the amount of accidents with road users who claim to not have seen the cyclist. The intelligent lighting system was designed with making the user more visible in mind, it does this by being bright enough to be visible but not so bright that it dazzles other road users. As a rear light it is red in colour, the intelligent aspect comes in the form of its control. The control is done through an accelerometer, when the user is going fast the light remains bright and consistently on, when slowing down however, it begins to flash. This flash increases the visibility of the user when coming up to turns or a stop.

[bookmark: _Toc510527002]Ethics

In the UK it is illegal to cycle on a public road after dark without lights [6], and whilst there is no legal limit to the brightness of the lights, some logic has to be applied here to avoid blinding other road users. Flashing is legally permitted within 60 and 240 flashes per minute [7], as the intelligent lighting system is design to flash, this had to be taken into consideration.
When considering the legality and ethics of this project, two documents were considered, these were the British Computing Society code of conduct, and the IEEE code of conduct. Both set out the professional standards which projects and project members must adhere too. To summarise these documents, they include:
· Regard for the rights, safety, privacy and wellbeing of the public and environment.
· Professional competence and integrity
· Duty to relevant authority
· Duty to the profession
One subject appearing in the news regularly at the time of writing, is the subject of privacy with regards to people’s data. This is a touchy subject as there are many records of breaches of this privacy, albeit intentional or otherwise. Two such cases are the uploading of NHS England patient data to google services, and Facebook data protection requests. As such these concerns have to be considered in every project. One upcoming regulation that has to be taken into consideration is the General Data Protection Regulation (GDPR) which goes into action on the 25th May 2018 [8]. This increases the amount of consent for storage of customer data, the right to the user to access their data, and allow users to request their data be erased among many other regulations pertaining to personal privacy and data storage [9].
Ethical issues like data storage, privacy and safety were all considered during this project. Steps were taken to prevent any unnecessary data being stored, and to make sure the product created was sufficiently safe for public use. The LED chosen for the final product was deemed bright enough to allow the rider to be seen clearly, but not so bright that other road users would be blinded or distracted by it. Flashing was set to 2Hz and therefore a total of 120 flashes per minute, well within the legal limit.
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To measure quality, some factors had to be decided upon:
· Functionality, does it do what is required?
· Reliability, can it maintain its functionality.
· Usability, is it easy to use?
To measure these different methods were required. Functionality was measured by comparing the prototype to the design specifications, the prototype does everything that the specifications said it would, therefore is considered successful. Reliability is a difficult metric to measure without long term use, to address this and measure the reliability of the product, several prototypes were tested for a series of weeks to test the longevity of its functionality, no faults were uncovered so it is deemed reliable. The usability was tested by providing the prototype to testers, their response indicated that there were no difficulties with use, so the product was deemed successful in this regard. 
[bookmark: _Toc510527004]Group Work

One last thing to consider is the effectiveness of the team, both as individual members and as a whole. The group ‘AAA Bikes’ had some road bumps during the complete progress of this project. The most major of these was the loss of one of the original members. Although only three members were mentioned at the opening of this report (Derek Lockhart, Edward Russell and Adam McGowen), there was originally a fourth, James Denning, unfortunately due to personal reason he had to resign and as such progress was hindered. The team carried on however and continued to progress. The only other noticeable issue regarding the group aspect of this project was the lack of team work put in by an individual member of the group, who missed deadlines set forth in minutes and provided no input at any point. 
[bookmark: _Toc510527005]Conclusion

When planning a project many things have to be considered, including risks, legal and ethical issues, sustainability and quality control. These have all been addressed in the context of this individual project, the intelligent lighting system. Good guidelines for many of the ethical and legal issues addressed are the British Computer Society and IEEE codes of conduct whereas more specific issues such as data protection and privacy warrant the use of up to date or upcoming regulations such as the GDPR. The project plan for the intelligent lighting system has been kept up to date and accounts for any delays that may be incurred. The project is considered to be on time.
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