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[bookmark: _Toc512627526]Introduction
The purpose of this report is to outline various technique’s that were used in the process of managing an electronic group project, where there was a group of three students who made three various electronic products, all of the projects were bicycle or electric bike-based projects which either served as a safety device or a device that serves a practical use of user orientation.
A group name was chosen by the three members, the name chosen was Swansea Cycle Electronics (or CSE for short), the three members as well as their projects are as follows: -
Alexander Hall – Hall effect sensor bicycle indicators.
Nathan Davies- GPS (Global Positioning System) bicycle module.
Robert Lucas- LDR (Light Dependent Resistor) Bicycle lights.
[bookmark: _Toc512627527]Project Management techniques
Below are the many techniques that were used when planning and managing the Hall effect sensor bicycle indicators, every one of the techniques outlined are essential for the project or projects, so that they are completed successfully and on time.
[bookmark: _Toc512627528]Project Plan
Project Planning is a crucial step when it comes to project management, this is because if the project is poorly planned then there would be a substantial likelihood that the project will be unsuccessful, to counter-act this, during the planning stage of the projects mentioned above the group members produced two different diagrams to show their planning of each of their projects, as well as diagrams that demonstrate the project plan of the group, the diagrams were produced on Microsoft Project.
[bookmark: _Toc512627529]Gantt chart
The diagram that is used the most in project planning is the Gantt chart which has been described as “A project management tool with horizontal bars showing a project schedule, including start and finish dates, timescales, task break-downs, and other variables”[1], this means that it is a type of diagram that shows the whole lifetime of a given project going down as the project steps are being carried out, also showing when a project has started, all major milestones and a finish date, as well as other relevant details pertinent to the success of the project.









There were many versions of the hall effect indicator’s Gantt chart made, the Gantt chart below in Diagram 2 is the definitive version of it: -Diagram 1- List of Tasks for Gantt chart.












Diagram 2-Gantt Chart showing cascading lifetime of Hall-Effect indicator project.

[bookmark: _Toc512627530]Network Diagram or Pert chart
The second diagram that was used to show the planning of the hall effect indicator project was the Pert chart or network diagram, this is also used to show the entire lifeline of the project this can be seen as main tasks that look like rhombus’s,  which include subtasks that need to be completed so that the project can continue to progress, the sub-tasks look like rectangles.
Below are screenshots of the stages of the project shown within the network diagram: -
[image: ]Diagram 6-The Secondary Testing main task with Sub-tasks and the last Sub-task of the Project report task (End of the network diagram)
Diagram 5- Final sub-task of design and testing task, beginning of project report Task and building main Task with Sub-tasks
Diagram 4-Design and Testing main task and sub-tasks

[bookmark: _Toc512627531]Project Quality 
Project quality is a significant factor in the process of project management and is normally defined as four different properties that can be measured to show that the project is of a satisfactory standard or quality.
Functionality- This would show that the project works proficiently and was measured by the use of testing the project’s coding, it’s physical and non-physical prototypes and then checking to see if it had met the original requirements of the project, which when tested showed the project did meet its requirements.
Reliability- This would be measured to show that the project was reliable, the project is only reliable if it can be tested in a long-term, as the hall-effect indicator project is a student project it is unlikely that it will be tested for an extended amount of time.
Usability- This can usually be measured to show that the project can be used by anyone that tries to use it, this property of quality control would be difficult to measure as it would only be tested by a limited amount of people, those being the student, the lecturers/supervisors for the group project.Diagram 3- Beginning of project (Research stage) (Start of network diagram)

Maintainability-This would be used to measure how easy the project’s program or prototype would be to be maintained, this would be done by testing the program and prototype regularly to see if there are any problems or if the program needs anything changed during the projects life-cycle. 
[bookmark: _Toc512627532]Project Risk 
Risk management is a necessary part of project management it has been stated as “Risk Management is the process of identifying, analyzing and responding to risk factors throughout the life of a project and in the best interests of its objectives”[2], to further explain this, risk management when related projects is the process of  looking at the associated risks for the project taking them into account, trying to prevent the risks happening during the lifetime of the project and managing risks that cannot be fully eliminated.
Risk management can be broken down into many steps, but the three steps that were chosen to break risk management for the project mentioned above were: -
· Risk recognition.
· Risk Prevention.
· Risk analysis and management.
[bookmark: _Toc512627533]Risk Recognition
The first step for the management of risks that occur within a given project is the recognition of the risks, risk recognition or risk identification has been described as “Risk identification is the process of determining risks that could potentially prevent the program, enterprise, or investment from achieving its objectives. It includes documenting and communicating the concern.” By Garvey [3],by this Garvey means that risk identification is the performance of looking at the project and identifying anything that could prevent or impede the continuation of any of the projects stages leading to the failure of the project, it also includes the action of recording the risks and preparing to eliminate them so that they don’t affect the project as a whole.
This is completely necessary for the other steps of risk management, a few risks were identified using methods such as brainstorming amongst the group and causal mapping to show the differing effects of specific risks if/when they may occur, the risks that have been identified during the process of managing the student’s hall-effect project are: -
· [bookmark: _Hlk511655404]Problems with composing the coding for project by student/group member. (Risk 1)
· [bookmark: _Hlk511663610]Lack of crucial technical knowledge by the student/group member. (Risk 2)
· Unforeseen Time-off(illness) of student/group member. (Risk 3)
· Poor time management by student/group member. (Risk 4)
· Time delays when acquiring the components needed for project. (Risk 5)
[bookmark: _Toc512627534]Risk Prevention
Some of the risks can be prevented using the management technique of Risk prevention which is the act of putting specific measures in place to cancel out or prevent the occurrence of risks that have been identified above such as: -
Lack of crucial knowledge can be prevented if the steps are taken by the student to research thoroughly into their project topic areas. This way they will know all the technical details to design and build their project so that it is a success.
The risk of poor time management by the student or group members can also be prevented by the implementation of a solid group or individual project plan, this is because if all the dates of major and minor milestones are outlined there should be no reason for the project to fail or fall behind.
[bookmark: _Toc512627535]Risk Analysis and management methods
If risks can not be prevented using the above-mentioned methods then there is one final way of dealing with risks, that is that the risks can be analysed and managed so that the risks outlined do not pose such a great threat to the continuation of the project, these risks are analysed and managed by using five headings from [4] below :-
· Risk acceptance- Risk acceptance is a practice that is used to take into the account the potential cost of the risk happening in relation to the cost that may be required to prevent or avert the risk from happening.
· Risk avoidance- Risk avoidance is a good method at counter-acting a risk from happening and is alike the risk prevention method mentioned above as it also used to eliminate the possibility of a risk becoming a detriment to the completion of any given project.
· Risk reduction- Risk reduction is the method of putting steps in place to reduce the event of a risk becoming a major hazard when completing a project.
· Risk transfer- Risk transfer is a method of transferring or moving the risk from the project team or individual to a company or individual outside of the project.
· Risk mitigation- Risk mitigation is the act of creating a set of backups of the projects design and program files to decrease the impact of how the risk affects the outcome of the overall project. 
Unforeseen illness of the student should be managed by using the risk reduction method as, the risk can be lowered by allowing for extra time within the project plan.
The problem of composing the coding for the project can use the risk avoidance method as the solution as the risk can be avoided by using a language the student/ group members are proficient in, that way there will be no complications as an unfamiliar language is not being used to build the program for the project.
The risk transfer risk management method can be used to resolve the “time delay when acquiring components” risk of the project by going to an established supplier of components and finding the specific components needed for project, instead of wasting time trying to find the components that “could” be used from the stores of the group member’s/university building.
With all the considerations of the management of risks outlined above below is a probability impact matrix, this is a tool that shows the severity or impact and probability of the risks of the project, here is the probability impact matrix for the electric bike projects: -
	Impact
	
	
	
	
	

	High (higher than 50%)
	
	Risk4
	
	
	

	significant (30-50%)
	Risk1
	
	Risk2
	
	

	Medium (10-29%)
	
	Risk 3
	
	
	

	Low (lower than 10%)
	Risk 5
	
	
	
	

	
	Low (lower than 10%)
	Medium (10-29%)
	Significant (30-50%)
	High (higher than 50%)
	Probability


Table 1 – Probability Impact matrix

The impact part of the matrix above is to show how severe or cost intensive a risk can be, this is usually presented as a percentage between 0% and 100%.
The probability part is the chance of the risk happening during the lifetime of the project and is also presented as a percentage between 0% and 100%.
Seen in table 1 there is a grey box, this is to show the risks that need specific attention or risks that need to be dealt with promptly, the two main risks that will need to be dealt with are risk 4 (Poor time management) and risk 2 (Lack of crucial technical knowledge by the student/group member).
[bookmark: _Toc512627536]Project Sustainability
Project sustainability or sustainable development is a project management technique used to make sure a project is keeping up with the latest developments within the world, meaning that the project should consider the developments and impacts that affect the socioeconomical and environmental climates [5].
Project sustainability can also fit into three different orders[6], the first order being any part of the project that creates a direct result on the economy and the environment, the second order is concerned with the affects on the economy and environment when the project is applied to the real-world and the third order shows the long term effects on society, economy and the environment.
The first order impacts of the hall-effect indicator project are that there would be a large amount of e-waste produced such as the PCB and different components that make up the hall-effect indicator project and that a large amount of energy is expended when building and selling it if the project ever went into the real world, there are ways these can be reduced such as using PCB’s that are more environmentally friendly and changing the projects components or power source in the future when they become more disposable.
As the hall-effect indicator project is supposed to be a safety-oriented project/product it’s second order effects are that there could be more people on the road that use bikes and therefore the roads would become busier.
The third order effects are that because there are more people using bikes the overall layout of the road would become more bicycle friendly, there would be less fumes being released from vehicles as the number of cars on the road would decrease and because the project is concerned with the visibility of the bike user, there could be a decline in the amount of bike-related injuries.
[bookmark: _Toc512627537]Project legal and Ethical consideration
Within project management it is valuable to know the legal and ethical considerations that need to be considered when carrying out the planning of a project, this is done so that so that the project meets required laws, as well as ethical standards.
The hall-effect indicator is a light-based device, here are two of the laws that would meet the government’s road safety standards, the first rule is in regards to the frequency of flashes per minute saying that a bicycle light must only flash between 60 and 240 times a minute[7], the second one is rule 60 for cyclists [8] this rule states that any bicycle user must have a white light on the front, a red light and a red reflector on the back of their bike when cycling at night.
A big event is coming up with relation to the ethical and legal argument of peoples personal information, that event is the GDPR(General Data Protection Regulation) this regulation is to come into effect on the 25th of may 2018, this regulation will be used to better protect all types of personal data such as a consumers identity(including address), a consumers internet data and racial or ethnic data that may be collected and stored by any company within the EU.[9]
As the project is electronic and computing-based, two companies were looked at to find out where they stood when it came to their legal and ethical considerations, by looking at these company’s codes of conduct a few rules could be adopted as reliable procedures, the two companies were the IEEE(Institute of Electrical and Electronics Engineers) and BCS(British Computing society), here are some examples from their codes of conduct:-
· Public safety and privacy must be recognized by all members of the company.
· Do not taint the reputation of the company or its members.
· Have an extensive knowledge of all legal and ethical legislation, so that it may be followed in all professional situations.
· Do not participate in the harassment of any kind or show discrimination towards any member of the public or any member of the IEEE Company.
[bookmark: _Toc512627538]Conclusion
in conclusion, during the management of the project the techniques that were recognized and included within this report were the risks of the project, the project plan which included a Gantt and network diagram, the quality and sustainability of the project as well as the legal and ethical considerations and as an extension of the legal and ethical considerations the recent GDPR regulations were also discussed, a final note is that as of the writing of this report the hall-effect indicator bicycle project is on track with relation to the Project plans.  
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