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[image: image2.png]



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:

Comments from the grader will be inserted here.
1.0 Introduction


The Instrumented Football Helmet (IFH) is a standard regulation football helmet that is equipped with sensors that measure, record, and analyze impacts. Upon examining similar products and existing patents, there are two areas of potential infringement. The, is in the method of measuring and recording real time impact data. The second is the ability to notify sideline personnel upon dangerous hits. While there are patents that focus on algorithms used to calculate the linear and rotational accelerations, the IFH uses standard physics formulas to solve for linear and rotational acceleration.
2.0 Results of Patent and Product Search

	

	Figure 1: Riddell HITS™


[image: image1]After a thorough search for existing products there is only one worth discussing. The Riddell Revolution IQ HITS™ performs many of the same functions as the IFH. Both devices use accelerometers to gather impact data on a football player’s head, record data into a memory device, and notify officials should there be potential injury to a player. Eight patents were found that covered the HITS™. While the majority of them govern various aspects of the physical construction of the helmet, there is one that covers the electronic and sensor systems [1]. It is this patent that needs to be considered.

US patent number 6826509, filed in October 10, 2001, outlines the method to collect impact data via accelerometers inside of the HITS™ helmet [4]. A summary of the patents abstract is as follows:

A system and method for determining the magnitude of linear and rotational acceleration of and direction of impact to a body part using single-axis accelerometers proximate to the outer surface of the body part. The acceleration data sensed is collected and recorded. A hit profile is calculated.

The claims of this patent outline the functionality of the device. They each revolve around two key features. The first is at least 3 accelerometers mounted non-orthogonally into a head worn device. The second is that the device calculates the direction and magnitude of an impact. Since both of these features are of interest, the majority of the claims in this patent are of importance.

The second patent examined was US Patent number 5978972, filed in June 11, 1997, which outlines a device very similar to the Riddell HITS™ [2]:

A system designed to measure and record in real time data relating to translational and angular acceleration of an individual’s head during normal sporting activity. Data is recorded onto a memory card or other mass memory means installed in the helmet, or is transmitted to a nearby receiver for storage on a computer’s hard drive. The data also allows detection of the precise motions of the head which precede the occurrence of a severe head injury.

Claim one (along with many of the claims in this patent), refer to a head worn device in which all 3 accelerometers are mounted orthogonally to each other and record data into a memory device. Like the Riddell patent, the only function that this patent covers is the means of gathering data. However, in this patent, the accelerometers are all mounted orthogonally as opposed to the Riddell patent in which they are all mounted non-orthogonally.

The last patent to be examined was US Patent number 5621922, filed December 20, 1995. This patent describes a device which consists of sensors and a signaling device [3]:

A signaling device is installed in headwear and includes sensing devices for detecting linearly and rotationally directed impacts above a selected magnitude. The sensing devices trigger the signaling device so as to produce a perceivable signal, thereby alerting observers that a potentially injurious impact has occurred.

Claim one in this patent is the only claim of interest. In it, two criteria are laid out. First is that the device must have sensors (of any type) that can detect linear and rotational force. Secondly the device must generate a perceivable signal in response to a linear or rotational force. 
3.0 Analysis of Patent Liability
As outlined above, the IFH performs many of the same functions as the Riddell HITS™, however, the only the data collection function of the HIT™ holds any patents. While the IFH mounts its accelerometers non-orthogonally to each other, it does not calculate or determine the magnitude and direction of an impact. It only calculates the magnitude of the acceleration that the head suffers as a result of the impact. Direction and impact location are not calculated. Therefore, no infringement is made on this patent.

The second patent (#5978972) uses orthogonally mounted accelerometers to measure movement on a head worn device and record the data onto a mass memory device. While the IFH’s accelerometers are mounted non-orthogonally to each other, it can be argued that each accelerometer actually contains 3 orthogonally mounted singe-axis accelerometers. If viewed this way, then there is the potential for literal infringement on this patent.

Lastly, patent 5621922 challenges the notification function of the IFH. Fortunately under its claims it clearly states “perceivable signal” as a requirement, there is no literal infringement on any claims. However, under the doctrine of equivalence one could argue the meaning of perceivable. Since the signal given off by the IFH is Wi-Fi, it may not be perceivable to us, but it is perceivable to a wireless adapter. Alternatively the Wi-Fi could be viewed as a wireless cable and the resulting page or email could be viewed as the perceivable signal.
4.0 Action Recommended

Since there is no violation of Riddell’s HITS™ patent, there is no action needed on its behalf. However, it would not hurt to mount each accelerometer cluster such that they are not only non-orthogonal with each other, but also non-orthogonal with the surface of the skull. This would however, pose additional challenges in packaging.
In terms of patent 5978972 infringements, the ambiguity of whether the accelerometers are orthogonally mounted to each other can be eliminated easily. By using tri-axis accelerometers instead of three single-axis accelerometers, there is no question that each sensor is non-orthogonal to each other.
Should it be ruled that the IFH infringes on patent 5621922 through the doctrine of equivalence, there would be two possible solutions. The first would be to pay royalty fees until the patent expires in 2015. The second would be to simply wait until 2015 to start production and marketing of the IFH.
5.0 Summary

Since many features of the IFH exist as prior art, there are only a handful of features present that would need to be addressed should this design go to market. Most likely the three single axis accelerometer clusters would need to be replaced by true multi-axis accelerometers to avoid possible infringements on patent 5978972.
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IMPORTANT:  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 second 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 sheet, references, attachments or appendices.
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