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Evaluation:

	SCORE
	DESCRIPTION

	10
	Excellent – among the best papers submitted for this assignment. Very few corrections needed for version submitted in Final Report.

	9
	Very good – all requirements aptly met. Minor additions/corrections needed for version submitted in Final Report.

	8
	Good – all requirements considered and addressed.  Several noteworthy additions/corrections needed for version submitted in Final Report.

	7
	Average – all requirements basically met, but some revisions in content should be made for the version submitted in the Final Report.

	6
	Marginal – all requirements met at a nominal level.  Significant revisions in content should be made for the version submitted in the Final Report.

	*
	Below the passing threshold – major revisions required to meet report requirements at a nominal level.  Revise and resubmit.


* Resubmissions are due within one week of the date of return, and will be awarded a score of “6” provided all report requirements have been met at a nominal level.
Comments:

Comment from the grader will be inserted here.
1.0 Introduction

Our team is designing an instrumented football helmet with the purpose of monitoring impacts encountered over the course of a football game.  To achieve this, we are mounting a system to monitor acceleration at several different points of the football helmet and report when a particularly dangerous impact has occurred.  A major component of our design is analyzing the ethical and environmental impact.  In terms of ethical considerations, our largest concern is ensuring that our helmet is reliable and will work as expected.  This can be accomplished through thorough testing and ensuring the user is well informed about possible dangers of our design.  In terms of environmental impact, our largest concerns are ensuring the product’s manufacturing and disposal components do not have a large impact.
2.0 Ethical Impact Analysis
One of the biggest ethical considerations in bringing our product to market would be testing.  Testing is important because our product is intended to protect its user.  The first concern in testing is to make sure our product does not change the protection the helmet already provides.  Thus it would be necessary to ensure the helmet meets the standards proposed by the National Operating Committee on Standards for Athletic Equipment and is recertified.  Additionally, because our helmet relies heavily on radio interaction, it would also be necessary to get our helmet certified with the FCC to ensure it functions within FCC guidelines.  

In addition to ensuring our product functions within specified guidelines, it would also be necessary to test our helmet’s reliability and functioning very thoroughly.  Device reliability is particularly important because any inaccurate results could lead to players not getting help when they actually should.  As such, we would need to do extensive testing to ensure that values we record in terms of rotational and linear accelerations are actually what they should be.  In order to achieve this, a piece of hardware could be designed and built to apply measured impacts, both rotational and linear, to the helmet and record how accurately the helmet acquires them.  This testing would be performed upon assembly and could also be used to test the helmet in the field to ensure continued functionality.  In addition to testing the recording system, we will also need to do some testing to ensure the system as a whole does not produce excessive or harmful amounts of heat.  Because this system is mounted inside a football helmet, we need to ensure it is not any more uncomfortable to wear than a regular football helmet.

Another aspect of testing our design is to ensure the helmet can work in a variety of conditions.  This testing is necessary because our design will be used in a large variety of conditions, and we are responsible for ensuring the design will work under varied conditions.  First, we need to test and ensure the helmet is moisture proof because our design will likely be used in conditions of rain and snow.  Additionally, moisture could come from the sweat of a player.  Also, we need to ensure the design will work over a wide range of temperatures.  Football games have been played in temperatures below 0 and above 100 degrees, so our device should be able to handle this range of temperatures without breaking or recording incorrect results.


In addition to extensive testing, we will need to provide the user with sufficient safety information regarding several aspects of our device.  First, on the helmet we would want to put a warning sticker on the system that reminds the user to check for system responsiveness when starting up the helmet.  In order to facilitate this process in future versions of the design, we should incorporate some sort of visual or auditory warning method to inform the user if the product is malfunctioning.  We should also provide warning to the user in the product manual about several things.  We will need to warn them about the accuracy of the results.  Other warnings should include cautions about packaging stability and heat produced by our product.  All of these warning should include information about the results that were obtained from our testing.  Additionally, we should also include warnings about the battery.  These warnings should include a warning not to puncture or modify the battery in any way.  It should also indicate that if the battery is damaged in any way, it should be replaced immediately.
Finally there are several modifications we would add into a second iteration of our design.  First, as previously mentioned, we need to add either an auditory or visual notification system to alert users if the product is not functioning fully.  Secondly, we need to add an alert system to the WiFi board that would function off a watchdog timer from the microcontroller.  This system would function by having the microcontroller check the status of the accelerometers at intervals and ensure they are working.  If the accelerometers are not working or the microcontroller fails, the system will trigger and the Matchport will send a signal to the sidelines indicating a failure in the device has occurred.  Although this would not cover failures in the Matchport, it would at least cover some problems our product may encounter.  Finally, we would also need to add in additional shielding for our battery unit.  This extra shielding would help to prevent deformation or puncturing of the battery.  Additionally, this shielding would help to protect the user if the battery were to overheat or catch on fire.  
3.0 Environmental Impact Analysis
Over the life cycle of our design, there are two main times that our device may have an impact on the environment.  During manufacturing, our device will impact the environment mostly through the production of its parts.  The PCBs that we use contain several harmful chemicals, including lead.  This means that all parts of this process will need to be specially monitored.  The manufacturing of our battery may also have an environmental impact through use of unusual metals.
During the use of our product there is relatively little environmental impact.  When creating our design we had a heavy focus on ensuring maximum battery life, which coincides with minimizing power consumption.  As such, our device has very little demand for energy.

The other period during which our design might have an environmental impact is during the disposal phase of its lifecycle.  In order to minimize our environmental impact in the disposal of our product several steps need to be taken.  First of all, according to [1], many of the metals used in the battery can be recycled.  For the rest of our system, it can be disposed of in an environmentally safe fashion through sources like [2].  By encouraging our users to utilize recycling and environmentally friendly disposal companies, we can minimize the impact our design has on the environment during its disposal phase.
4.0 Summary

Because our design is meant to enhance player safety, there are many ethical considerations to take into account.  However, by ensuring our device goes through thorough testing and certification and the users are well informed about possible hazards of using our product, we can ensure the ethical issues presented here are minimized.  In terms of environmental impact, we also need to be aware of what goes into our product and encourage users to dispose of it in an environmentally friendly way.
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IMPORTANT:  Spend a significant amount of time on this – see articles provided on the course web site.  Use standard IEEE format for references, and CITE ALL REFERENCES listed in the body of your report.  Any URLs cited should be “hot” links.





NOTE:  This is the last in a series of four “professional component” homework assignments, each of which is to be completed by one team member.  The completed homework will count for 20% of the individual component of the team member’s grade.  The body of the report should be 3-5 pages, not including this cover page, references, attachments or appendices.
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