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Abstract
This report demonstrates the project development life cycle of an electronic device for the e-bike market, specifically as part of a “company” with a group of peers.  The company “Viking E-bike Technologies” eventually only consisted of two members despite starting with four as the two other members had to remove themselves from the course for unforeseen reasons.  The product proposed was a “smart” reflective jacket that reacts to external lighting in to maintain visibility for a moment after the reflective strips are no longer detecting a light source.  The project was completed through several stages; Initial research, planning, initial design, initial development, initial prototype with testing happening throughout. The stage that took the longest was the initial development as many ideas needed work after feedback was given for the initial viva. Whilst failing to complete all the objectives that were decided during the planning phase the project was still successful during simulation and many lessons were learned over the duration of the module such as the importance of parts acquisition and making good use of available resources.  
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1: Introduction
1.1: Keywords
VET = Viking E-bike Technology (name of the company), LED = Light Emitting Diode[], LDR = Light dependant Resistor, Simulink = Proteus’ simulation software[], Proteus = Electronics circuit design software[], IEEE = The Institute of Electrical and Electronic Engineers[], PIC = Peripheral Interface controller[], CCS = Code Composer Studio, IDE = Integrated Development Environment[]
1.2: Objectives
18,477 cyclists were injured or killed during 2016[1], as part of a small company that specialises in the development of electronics-based products for the electronic bicycle market several products must be designed to promote visibility and road safety.  This report aims to address the issues and necessary development processes required to complete a project of this magnitude by producing and reviewing a recognisably individual product whilst working as part of a group.  To accomplish this goal, several weekly group meetings were held with the results being recorded and attached[figx-x].
During the first meeting the company name and each member’s individual project was announced with ideas being pitched for improvements and potential methods that could be used for the completion of the task.  “Viking E-bike Technologies” (hereafter referred to as VET) was the name agreed upon during this meeting, and the product discussed by this report is the “Smart Reflective Jacket”.  This jacket should react to light illuminating several LED’s that should light up in a pattern flashing on for a couple of seconds after a light has stopped illuminating the jacket meaning drivers have more of a chance of seeing cyclists that were only lit up for a moment as they were coming around a corner or the driver just wasn’t paying attention for a moment.











1.2.1: “Viking E-Bike Technologies”
VET initially had 4 members but over the course of the project two had to leave the group due to unforeseen circumcision, although the name was decided by three members who were the only ones to show up to the first meeting and unanimously agreed on the name.  The group’s aims and objectives were also discussed in detail with a set of clearly defined aims and objectives agreed upon and can be seen below:
Group aims
· Produce and market a clearly identified individual product for the electric bicycle market.
· Promote safety and visibility
· Demonstrate effective teamwork and communication skills
Group objectives
· Each decide on an individual product after assessing it’s feasibility and discussing it as a group 
· Give a presentation describing the project and how it aims to meet assignment brief
· Discuss progress and ideas/solutions in group meetings and record the results of each meeting weekly
· Each produce a working and clearly identified individual product
Group meetings were maintained by the two remaining members after Andrew Hardwick and Zebastien Jones had to leave and they were very useful for working out layouts and ideas for the interim and final viva presentations and time was set aside to meet out of hours to work further on these presentations.  This was also effective for developing time managing methods and group checkpoints to best ensure the groups objectives are fulfilled.  Despite being a useful resource, the group meetings could have been more effective and in the future it would be wise to mention more issues and develop on ideas more effectively.
As two members left the group the final projects for this group were an “Illumismart” bike light that maintains road vision but reduces brightness when the bike slows down in to reduce power usage and the aforementioned “smart” reflective jacket.






1.2.2: “Smart Reflective Jacket”
[image: ]Sharing the road with other vehicles can be dangerous for cyclists as they lack any protective chassis and vehicles driving to close to a cyclist can cause them to lose control, 18,477 cyclists were injured or killed during 2016[1].  Human error appears to be the biggest issue as The Royal Society for the Prevention of Accidents states that, “Driver/rider error was the most frequently reported reason for the incident involving 71% of all reported accidents in 2016”[1][2].
It is intended that the “smart” reflective jacket use an LDR on each side to set a reference voltage for attached to specific inputs of a microcontroller that determines which set of LED strips should flash and in which order.  These LEDs should continually flash when exposed to an external light source and remain illuminated for the duration of their cycle as the light source is removed.  This lengthens the duration the cyclist is visible for to increase visibility at times when the driver might not normally notice a quick flash from a reflective strip or aren’t paying attention when turning. 
While it is necessary that other lights are used with a bike in the United Kingdom, accessories can be used to enhance visibility and safety of the cyclist. Across the duration of this project it aims to:
· Produce and market an “intelligent” reflective jacket for cyclists and general road use
· Ensure that the jacket takes road safety into account and that it provides adequate visibility.
For the project to successfully meet these aims a set of specified objectives have to be completed, the objectives decided on for this project were to:
· Research similar products and minimum requirements of the reflective jacket 
· Develop a working simulation of the product using Simulink
· Ensure the reflective jacket addresses problematic situations to ensure the safety of potential users
· Give an assessed informative presentation describing and marketing the product
· Create a working prototype of the Jacket



2: Research Methods and Materials
2.1: Initial Research and Project Proposal
[image: ]










After comparing similar products on the market an initial sketch, shown in [fig 2], was developed, after a group meeting brainstorming ideas, it shows the intent of the project.  For this project to succeed research needs to be initiated starting with potential circuits for fulfilling individual tasks then deciding which components are the best choice and commencing any additional research into development methods before beginning development of the initial Proteus Simulation.
2.1.1: Similar Products
Two different products were assessed that have similarities to the project proposed:
· The Lumenus Jacket
· The Lumenus Backpack
· Fuloon Safety Vest
Both the Lumenus Jacket and backpack offer directional indicating lighting and break lights as part of a mobile app[3] but an idea like this would be too difficult to attempt considering the time limit for the project.  The jacket and backpack however still come with vibrant colours and reflective sections[3] for increased visibility, this means that even if the electronics fail the user still has a failsafe alternative available.  Whilst an effective product the Lumenus Jacket costs £141.39[3] which is a reasonable price considering the product but the smart reflective jackets aims to be affordable to promote visibility and awareness of cyclists on the road thereby seeding interest in the product itself as more people feel safer on the road cycling.



The Fuloon Safety Vest however is much more affordable at £15.99[4] and still has flashing speed options available.  The Fuloon Safety Vest is also similar to Lumenus products in that the LEDs are used alongside bright reflective strips to improve visibility and act as a failsafe in the event of electronic failure.  This product is also effective but when using each light simultaneously and keeping the jacket turned on whilst cycling a lot of power is used which is why the reflective jacket aims to remain off until required to conserve power.
2.1.2: Potential Circuits and Components
[image: ]One potential method of setting each LED strip to light in a pattern could be a Decade counter.  Using a supply voltage between 3V and 15V[5] he CD 4017B Decade counter[figure] outputs high voltage level on each output pin in turn but although it means no coding would be necessary for the project the jacket needs multiple LEDs illuminated simultaneously and a decade counter does not allow for this.  This would also require one counter for each zone of the jacket whereas the same if not better effect could be achieved by a cheap PIC microcontroller.
[image: ]




[image: Image result for 16F84A]
There were two main PIC microcontrollers that were considered with one alternative being a 16F84A Microcontroller on each zone, but this would require purchasing 4 different PICs also the 16F887 is readily available from university stores for this project.  The ideal microcontroller for this situation would be the 16F18875 but the 16F887 works out cheaper and as aforementioned is readily available

[image: ]The 16F887 PIC microcontroller has 14KB program memory which is more than enough for the small amount of code required for this project.
Important values:
· Operating Voltage Range = 1.8V to 5.5V
· Pin Count 40
· Max current 25mA

[image: Image result for ldr circuit]The LDR circuit[fig] works in this instance by flipping the R1 resistor and R2 LDR as the LDR detects darkness and raises its resistance accordingly from a minimum resistance of 2kOhms and a maximum of 200KOhms[6].  The necessary resistance can be calculated using the equation:
[7]	9*(7.5k/12.5k) = 5.4v 
2.1.3: Parts Values and Costs
[image: ][image: ][image: ]
2.1.4: Programming Techniques
The CCS IDE was used for this project, as this was new terrain information on important pieces of code was gathered[8].
[image: ]
The code above was generated to the specification of the PIC microcontroller being used for this project.

#DEFINE OVERRIDE PIN_X9 // This means that the OVERRIDE word can be used to call the specified pin to make reading code easier for humans to understand.
void main()
{
}			// The main function of the program where everything begins from.
while(condition(s))
{
}			// While the condition(s) is true loop
!input(pin), true	// If the specified pin is not receiving an input then output success.
if(condition(s))
{
}			// If the condition(s) are true then loop
delay_ms(x);		// Delay by xms before executing the next command
output_X(0); 		// Clear all bits from the output port specified
output_bit(pin,1);	// Set the specified pin to high output 














2.2: Product Development and Additional Research
2.2.1: Initial Critique
After the interim viva the following issues were acknowledged:
· How is the wiring going to reach the different sections of the jacket?
· A Zener Diode should be used to avoid overvolting the PIC
· More in depth research is required
· How is the project going the be powered?
[image: zener diode characteristics][image: https://www.electronics-tutorials.ws/wp-content/uploads/2013/08/diode24.gif]2.2.2: Circuits and Components






The Zener Diode acts as a clamp which means that when the reference voltage raises above 5.2v[9] the Zener diode reaches the breakdown region and allows any excess voltage through to ground.
[image: https://scontent-lht6-1.xx.fbcdn.net/v/t1.15752-9/32215428_2035128986728400_3571575313068457984_n.png?_nc_cat=0&oh=605fd5775da4195a8587d9bb712cfffb&oe=5B8ACEC1]As shown[fig] the PIC outputs 5v and 10mA and a green LED requires 2.2V to run[].  Using this information and Ohm’s Law we can see that:
 = (5-2.2)/(10*10-3) = 2.8/0.01 = 280Ohms [10]
[image: 7805 2]The 7805 Voltage Regulator[11] requires smoothing capacitors on the input and output.  It takes a variable incoming voltage and outputs a set 5V[11] the smoothing capacitors also work re remove high voltage spikes from the input voltage. For this project 100uF and 100nF Capacitors are being used. Although 0.33uF and 0.1uF Capacitors can also be used. This will be used to reduce the 9V power supply that is required for the reference voltage for the LDR circuit.



2.2.3: Parts Values and Costs
· 16F887 =£1.60, Voltage regulator = £2.40, LDR and LEDs = 9.33
· Labour = 200*15 = £3000
· Final Price = £33.33
· Selling Price = 3033.33/ 75 [image: ]=£60.66[12][13][14][15][16][17][18]
[image: ]





3: Methodology
An initial feasibility test needs to be completed before attempting to develop initial designs, this needs to address and compare similar products on the market and prove why the project is necessary.  Then potential circuits can be assessed so that the developer can determine what is best for the project.  After the initial circuits were determined any skills required were researched and various skills learned for the development of the project including pic programming methods and wiring techniques.  After deciding on useful circuits, the individual parts were designed, tested, and combined on Proteus to demonstrate during the interim viva.  The prototype was successful as it identified flaws in the design meaning that they could be improved upon for the final prototype.
As the interim viva provided a plethora of issues more research was required into new components and a more in depth and detailed review of each existing circuit was undertaken to improve the developer’s understanding of the principles behind each sub circuit.  Using this information, the final Proteus design was developed and a program coded and tested in order to provide the LED’s power in the correct order corresponding to the inputs.
Additional time was used during the design stage as there were many issues apparent after the interim viva, this combined with a lack of realization that the issue would arise there was a lack of components required for the completion of a breadboard prototype.  If the project were to continue then after a health and safety assessment and review of correct soldering and wiring procedure, the breadboard prototype would be developed with key points being tested along the way for example the voltage at the reference points of the LDR circuits and the output ports of the PIC microcontroller.  Another form of testing is to look at the response of the LED’s as stimulus is moved around the jacket.

4: Project Management
4.1: Project Management: Overview
A project plan was developed alongside this assignment to take project risks and important laws and regulations into account to decide what is and is not feasible for the project to ensure no laws or regulations are broken throughout the development process and use of the product. A Gantt chart was developed using Microsoft project to manage time effectively so that the final deadline could be met in time with any potential issues allocated extra time to compensate.
4.2: Law and Ethics
The British Computer Society Code of Conduct[19] and IEEE[20] code of conduct were taken into consideration when designing this product[My Project Plan].
The Road Vehicles Lighting (Amendment) Regulations 2005 state that “it (is) now legal to have a flashing light on a pedal cycle, provided it flashes between 60 and 240 times per minute” [1][21].  As the product needs to avoid dazzling drivers it must stick to a maximum flashing frequency of 240 times per minute to stick within the bounds of the law[My Project Plan].
[image: ]4.3: Time Management
To efficiently manage time each group member developed a Gantt chart and thought this project it’s generally been successful although the project did run over deadline this was due to unavailable parts therefore time should have been allocated earlier in the project to acquire components.  Another reason the project ran over deadline is due to lack of knowledge as there were several issues noted in the interim viva the demanded drastic design changes later during in the project development cycle.  Despite these problems the project managed to run successfully on Proteus.




4.4: Project Management: Conclusions
The project proposed adheres to IEEE and the British Computer Society Code of Conduct guidelines and follows the appropriate laws for lighting on bikes.  It does it’s best to anticipate risks although there were several unanticipated issues that could have been covered in further detail with time being allotted appropriately as part of the Gantt chart.  This should prevent issues with meeting the deadline for the initial prototype.
5: Initial Design
5.1: Development
[image: ]
[image: ]
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5.2: Final circuit
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5.3: Final Program
Main.h
[image: ]

[image: ] [image: ]   
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Main.c
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6: Initial Prototype
6.1: Necessary Components
The final components necessary for the completion of this project are as follows:
· 4x light dependant resistor
· 5 x 7k77 resistors
· 1 x 20k resistor
· 4 x 5.1v 1w Zener diodes
· 1 x 16f887 pic microcontroller
· 1 x 3 state switch
· 7805 voltage regulator
· 100uf capacitor 
· 100nf capacitor
· 24 x LEDs
· 24 x protective resistors
6.2: Final Design
The final design remains incomplete as there was a shortage of components and new ones were not ordered in time, a prototype was created using the parts at hand although due to missing parts cannot be powered or tested, this was a last minute decision that was not anticipated during risk assessment and time should have been allotted after the final design before the final Proteus program was completed.  
7: Conclusion
Overall the project has been a success, with almost all the goals being completed in time as seen below:
· Research similar products and minimum requirements of the reflective jacket (completed) 
· Develop a working simulation of the product using Simulink (completed)
· Ensure the reflective jacket addresses problematic situations to ensure the safety of potential users (completed)
· Give an assessed informative presentation describing and marketing the product(completed)
· Create a working prototype of the Jacket (incomplete)
Despite not completing each goal successfully the project was a success because many lessons were learned for the future from project management and timekeeping to practical deployment of skills.  For example, too much time was spent on the Proteus development as the difficulty of the task was underestimated and not enough time was allocated elsewhere.  On a more practical degree the project was partially successful in that a working simulation was developed that could easily be transferred to the real world (with some fault finding).
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Minutes of Group Meeting
12 pm, Monday 16th October 2017


	Present:	
	Thorbjørn Kristiansen (Chair)
	Ashleigh Elder (secretary)
	




APOLOGIES
None given

PREVIOUS MINUTES 
Chose Projects and discussed as a group before final projects were agreed upon
MATTERS ARISING ON THE PREVIOUS MINTUES
(Now re-read the last minuites and comment on any actions taken, in chronological order)
(a) Thorbjørn Kristiansen – SmartLight adaptive bike light
(b) Ashleigh Elder – Smart Reflective Jacket
(c) Andy Hardwick – Motor Control Unit

ISSUES DISCUSSED
(a) Name and Focus of the company
(b) Issues with current decisions

ANY OTHER BUSINESS
Due to unforeseen circumstances Andy Hardwick has decided to leave the group.
Zebastien Jones not in attendance.

DATE OF NEXT MEETING
REPORTED:	The next scheduled meeting of the Group is Monday 23rd October 2017 at 12pm, to be held on the 5th floor of the main building.
 



Minutes of Group Meeting
12 pm, Monday 13th November 2017


	Present:	
	Thorbjørn Kristiansen (Chair)
	Ashleigh Elder (secretary)
	




APOLOGIES

None given

PREVIOUS MINUTES 
Discussed presentation results and future improvements
Initialised talks regarding design ideas
General technical counselling across individual projects
MATTERS ARISING ON THE PREVIOUS MINTUES
(Now re-read the last minuites and comment on any actions taken, in chronological order)
(a)	Insufficient primary research material for the viva
(b)	Group aims and objectives poorly defined
(c)	Project development ideas ideas exchanged
ISSUES DISCUSSED
(a) Demonstrated individual project progress to the group.  No issues apparent and
	everything is on schedule
ANY OTHER BUSINESS
Zebastien Jones not in attendance.

DATE OF NEXT MEETING
REPORTED:	The next scheduled meeting of the Group is Monday 20th November 2017 at 12pm, to be held on the 5th floor of the main building.



Minutes of Group Meeting
12 pm, Monday 4th December 2017


	Present:	
	Thorbjørn Kristiansen (Chair)
	Ashleigh Elder (secretary)
	



APOLOGIES

None given

PREVIOUS MINUTES 
Initialised planning stage of interrim viva
Compiled list of problems found in the last presentation and discussed improvements
MATTERS ARISING ON THE PREVIOUS MINTUES
(Now re-read the last minuites and comment on any actions taken, in chronological order)
(a)	Poorly defined Aims and Objectives 
(b)	Insufficient primary research material for the viva
(c)	Not enough detail
ISSUES DISCUSSED
(a)	 Discussed individual presentation progress
(b)	Decided not to merge presentations
ANY OTHER BUSINESS
Set aside Saturday the 9th of December to practice the individual presentations in front of the group
Zebestian Jones is not in attendance

DATE OF NEXT MEETING
REPORTED:	The next scheduled meeting of the Group is Monday 5th February 5th 2018 at 12pm, to be held on the 5th floor of the main building.



Minutes of Group Meeting
12 pm, Monday 5th February 2017


	Present:	
	Thorbjørn Kristiansen (Chair)
	Ashleigh Elder (secretary)
	



APOLOGIES
None given
PREVIOUS MINUTES 
Discussed presentation results and future improvements
Initialised talks regarding design ideas
General technical counselling across individual projects
MATTERS ARISING ON THE PREVIOUS MINTUES
(Now re-read the last minuites and comment on any actions taken, in chronological order)
(a)	
(b)	
(c)	
ISSUES DISCUSSED
(b) Compared progress over the holidays
ANY OTHER BUSINESS
Due to unforseen circumstnces Zebastian Jones has left the group.
DATE OF NEXT MEETING
REPORTED:	The next scheduled meeting of the Group is Monday th October 24th 2016 at 10.30am, to be held on the 5th floor of the main building.
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(fig)APPENDIX Smart Reflective Jacket: Group Project Plan
Ashleigh Elder P141924
27th of April 2018
























Contents
9. Introduction									2

10. Risk Management							      2-3

11. Sustainability								      3-4

12. Law and Ethics								4

13. Quality Assurance								4

14. Conclusion									5

15. Bibliography
15.1. References								5	
15.2. Appendix								6


















Introduction
For this assignment a clearly identified individual product for e-bikes was developed as part of a group.  Through the group the company “Viking E-Bike Technologies” was created to market these products and make sure they fulfil the requirements of the company focus.  The project proposed for this assignment is a “Smart Reflective Jacket” that promotes road safety and cyclist visibility using a non-integrated bicycle accessory.  This “Smart Reflective Jacket” is a reflective jacket that detects and responds to traffic and street lights by lighting LED strips on the corresponding reflective sections of the jacket.  This light strip remains on for a few seconds after the light source is removed from the product in to make sure the cyclist is visible even when there is no direct light to reflect (an improvement on a typical reflective jacket).  In case of emergency for added security there is an SOS setting where each zone lights at the same time that can be enabled using a simple switch.
This assignment aims to demonstrate how this project plans to deal with issues that might arise during the project development life cycle and commercial use.  This includes legal and ethical issues and adhering to good quality control practices.
Risk Management
The Project Management Body of Knowledge states that “Risk is an uncertain event or condition that, if it occurs, has an effect on at least one [project] objective”[1]. Risks have varying degrees of severity depending on how negatively they could affect the project goals.  Luckily a risk can be identified and analysed to develop strategies to mitigate the effects (and in some instances prevent the risk from developing into an issue).  There are four steps to successfully managing risk in a project[2] which include:
· Identification
· Analysis and Evaluation
· Planning
· Treatment and Monitoring
First, the risks to the project need to be identified so that they can be managed successfully and is usually achieved with the use of causal maps and brainstorming sessions.
· lack of knowledge 
· requirement changes 
· lack of parts
· personal events (i.e. illness, appointments… e.c.t.)
· [image: aa]Unrealistic time and cost estimates
After the risks have been identified the next step is to analyse and evaluate their potential severity and the chance of these risks occurring and developing into problems. Risks are measured by two quantifiers, likelihood and severity, severity being the quantifier that holds the most weight when determining risk (fig1)	 severity.
This means that each risk can be put onto a checklist ranked from extreme severity to low severity.  Having applied this method to the project the potential risks and their severity can be seen below:
· lack of knowledge (Extreme)
· requirement changes (High)
· personal events (i.e. illness, appointments… e.c.t.) (High)
· Unrealistic time and cost estimates (Moderate – High)
· lack of parts (Moderate)
The above checklist shows that lack of knowledge is the greatest risk but this can be rectified by allocating time to research the correct software coding methods and circuits at the beginning of the project.  Requirements changes and personal events are the only other issues being high severity are difficult to avoid thus extra time should be allocated in order to accommodate potential issues.
Sustainability
Philippe Vaesken states that, “Sustainability in project management is about balancing or harmonizing social, environmental and economic interests in a project”[3]. Sustainable design in project management should take the project life-cycle into account rather than focusing entirely on its production methods.  There are three main categories (or ‘Orders’) that the projects sustainability can be assessed by, these being First, Second and Third Order.  First Order is directly caused by the projects existence whilst Second Order is the willingness of the application to reduce other impacts and Third Order is caused by societal changes to the products environment.
First Order – This includes energy use and as the project uses electricity it should run from a renewable energy source like rechargeable batteries as this reduces      e-waste as spent batteries don’t need to be discarded.  Another way this project directly assists the environment is it’s for use with an electric bicycle and promotes  e-bikes and  road safety for cyclists and other pedestrians.

Second Order – This project could potentially help reduce levels of greenhouse gasses by promoting electronic bikes and cycling.  This product in particular can have other applications to promote safety for pedestrians near the road.
Third Order -  The independent states that, “Paris will ban all petrol- and diesel-fuelled cars by 2030, a decade ahead of France’s 2040 target.”[4]. Many countries are attempting to reduce the amount of petrol and diesel fuelled cars on the road as a way to tackle climate change meaning that many people may turn to alternative means of transport such as electric bikes.  This project promotes road safety and can add an additional layer of security to cyclists thus promoting e-bikes.
Law and Ethics
Define Law and Ethics
It is vital that Law and Ethics are taken into consideration when planning any project as they can affect many things the project is and is not allowed to do. This project takes this into account by consulting the British Computer Society Code of Conduct[5], and the IEEE Code of Conduct[6][7] as they define the overall standards expected for an electronics and software based project along with the Road Vehicles Lighting Regulations as the project uses lighting and is intended for road use.
Both the British Computer Society and the IEEE Code of Conducts broadly cover several topics but in short, they aim to protect the environment and the rights and wellbeing of the public, maintain professional integrity for the profession. 
With regards to safety the smart reflective jacket needs to be weather proof assessing sustainability earlier in the project helps this as the project intends to promote safety. The Road Vehicles Lighting (Amendment) Regulations 2005 state that “it (is) now legal to have a flashing light on a pedal cycle, provided it flashes between 60 and 240 times per minute” [8][9].  As the product needs to avoid dazzling drivers it must stick to a maximum flashing frequency of 240 times per minute to stick within the bounds of the law.
Quality Assurance
According to the module studied there are four main areas the project needs to maintain:
· Effectiveness – ability to achieve user goals with accuracy and completeness
· Productivity – avoids excessive use of resources in achieving user goal
· Safety – within reasonable levels of risk of harm to people, business, software, property, environment etc,
· Satisfaction – happy users!
As there is no working prototype as yet it is difficult to assess quality, the virtual prototype works successfully according to the requirements of the project plan but further testing is needed.  This also applies to long term quality of the product and whether it’s susceptible to faults early in its use.

Conclusion
Throughout this report the many issues facing and new project were assessed, and preventative measures were put in place to best deal with them.  Risks that were more severe were allocated additional time to overcome in case they became an issue although some big issues couldn’t be prepared for.  Decisions for the project have been made by first consulting questions of law and ethics and this has changed a few decisions including the speed of the light flashing and time alight.  The project also appropriately maintains a balance between quality and sustainability through many indirect means and a couple of direct ones.  
In conclusion time should be set aside for the developer to gain an understanding of the software and hardware use to build the project and more time needs to be put in to testing to ensure a great quality assurance.
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