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1.0 Regulatory Analysis
1.1 Federal Communications Commission
 
The most important agency to get certification from for any electronic device is the Federal Communications Commission (FCC). Essentially, the FCC is a United States government agency that goes about regulating the electronic world, most specifically with regards to any sort of electromagnetic noise source. 

Almost all electronic devices that have some sort of electromagnetic noise source must register and be certified by the FCC. There are very few things that are constituted as exceptions. It is very important to register a device with the FCC because it is technically “...illegal to import, sell, or lease covered equipment that has not undergone the required equipment authorization procedure [5].”

The aggregation of electronic components which make up Digital Knockout is no exception to the FCC. With the use of wireless connections, our game can be classified as an intentional radiator. It is stated that all intentional radiators require authorization. As a result, if we were to have any desire to market our product, it would be necessary to register with the FCC and obtain a formal FCC equipment authorization. 

Four categories constitute FCC equipment authorization. These categories are:
1) Verification
2) Declaration of Conformity
3) Certification
4) Registration

Since Digital Knockout can be constituted as an intentional regulator, there is not classification into class A or class B digital devices. The classes A and B are for unintentional devices only and their class is determined based upon where the device is intended to be used [6]. However, intentional regulators such as Digital Knockout must apply for the third category of FCC equipment authorization called certification.

Since it has already been determined that FCC Certification equipment authorization is necessary, only a few steps remain. First, it is required that the device is tested at a Telecommunications Certification Bodies (TCB) lab. As a result, a search for available labs is necessary. One can find labs within the United States by accessing the following link and putting in the appropriate search information: https://apps.fcc.gov/oetcf/tcb/reports/TCBSearch.cfm. Just searching for labs in the United States yields 159 matches so it should not be a problem to find a lab in that is relatively close geographically speaking.

Once a lab has been located, it is required to send in the equipment so that test measurements can be taken by the lab. From this point, it is necessary to obtain an FCC Registration Number (FRN). The number can be obtained through the same TCB that undertook the testing of the equipment. However, it is important that one reminds the lab to provide the FRN.

The next step is to obtain a code so that one can be an applicant/grantee. This step is fairly simple. It just requires filling out a questionnaire at the following FCC link: https://apps.fcc.gov/eas/RegisterGrantee.do. Upon the submission of the questionnaire, the commission will send the Grantee Code which will be necessary in the next step to fill out an application. 

As stated in the above paragraph, the Grantee Code will allow one to proceed to filing out the FCC Form 731 application. This application requires the FRN, the Grantee Code, the Product Code, and all details about the test labs. After entering in the necessary information at this link, https://apps.fcc.gov/eas/Eas731Welcome.do, one will hit the proceed button and provide any remaining details to fully submit the application. After that, it is just the dues that need to be paid. Then one can wait for the confirmation of certification [6]. From there, it is just important to properly mark the FCC certification on the product and in the instructions [5].

1.2 Electromagnetic Compatibility for the European Commission

The process of electromagnetic compatibility (EMC) testing is required if one wants the CE (European Commission) mark on their product. The important thing to note for this is that all of the EMC testing can take place at the same time as the FCC testing. It is just vital that one checks to make sure that the lab is globally accredited. When this step is taken care of, testing does not have to take place twice, and money is saved [5]. From that point, one can go on to apply and receive a Certificate of Conformity.

1.3 Restriction of Use of Hazardous Substances (for marketability in Europe)

The main purpose of RoHS is to limit the maximum levels of six restricted materials that are possibly utilized in electrical products. The six materials that are restricted are:

1) Lead
2) Mercury
3) Cadmium
4) Hexavalent Chromium
5) Polybrominated Biphenyls 
6) Polybrominated Diphenyl Ethers 

The biggest worry for a project comprised of PCBs and electrical components like Digital Knockout is the use of lead-based solder. Therefore, if we were to eventually want to market our project in the United Kingdom or Europe, we would need RoHS certification.

There are four main steps to RoHS certification. These four steps are as follows:

1) Documentation Review
2) Auditing
3) Testing
4) Certification

The documentation review is basically exactly what it sounds like. The drawings, schematics, PCB designs, bill of materials, declaration of components and products, test reports, and a number of other documents are all reviewed.

After a review of the documents, an audit must take place. This is just an inspection of the process of manufacturing of the product. All of the process must meet the RoHS standards on the six materials listed above.

After the audit is completed, testing must be performed. The purpose of the testing is to determine the exact values of the six substances listed above. A certain type of testing is used called XRF testing. This type uses an X-Ray Fluorescence analyzer hence the acronym, XRF. They are quite portable and readily available from a number of different manufacturers. 

After all of this, the only thing that remains is to acquire the actual certificate. Once the audit is handed out and the test results are verified, the RoHS will issue the applicant a certificate. At that point, one is free to market their electrical product in the United Kingdom and Europe [7].

The easiest way that I could find to carry out these steps is to contact a third party representative such as Intertek. Intertek provides services for RoHS Certification. While it will most likely be more expensive going through another party, one does not have to worry about lost time nor incorrect procedure. As a result, to continue on and begin RoHS Certification, one would want to go to the following link and request more information from Intertek about their services: http://www.intertek.com/contact/inquiry/?route=1202&prompt=5249&id=662&. From there, Intertek would lead the applicant through the process of certification [8]. 

1.4 Entertainment Software Ratings Board

As stated on the cover of our webpage, Digital Knockout is an embedded implementation of the ancient sport of boxing. The project consists of 4 gloves with embedded sensors to determine the velocity and positions of the boxing gloves, as well as a pair of vests worn by the participants. Force and punch locations are computed, and in this way players can enjoy contactless sparring. Additionally, Digital Knockout includes the opportunity for one player mode. A vest is hung up, and a user can shadow box against the vest. The force and punch locations are subsequently displayed at the end of the round. 

As one can see, Digital Knockout is a gaming system. One of the most reputable and important certifications that a game must secure in order to be successful in the gaming market is the ESRB rating. The ESRB (short for Entertainment Software Rating Board) provides ratings for a large number of games. This ratings give very useful information to consumers and parents alike. According to the ESRB website, the three main roles of ratings are:

1) a suggestion of the age-level for the game being rated
2) deeper description and explanation to certain aspects of the game which merited the game a certain age rating
3) information “...about interactive aspects of a product, including users' ability to interact, the sharing of users' location with other users, or the fact that personal information may be shared with third parties”[1]

While the rating system through ESRB is voluntary, and the acquisition of an ESRB rating is not technically required, it is extremely beneficial. In fact, certain retailers will refuse to sell games that do not have ESRB ratings. Additionally, some console manufacturers will only allow games to be published on their systems if they are rated by the ESRB. Therefore, it is very much in our best interest to go through the process of getting the game rated by the board.

In order to get a game rated by the ESRB, one must register with the board itself. This process does not take long, but it is required in order to continue further. Therefore the first step to certifying Digital Knockout with the ESRB is to register with the board. This requires sending an email to the rating board with a number of different pieces of information. These include the following:

1) A cover letter with company letterhead which describes the company
2) information detailing the product which is intended to be rated
3) a list of any past products that have been developed
4) details on any other general information such as website address
5) all necessary contact information
6) a list of an executives as well as the contact person (if there is one) that the company has with ESRB 
7) any other information that may be deemed useful or important such as demo discs, informational videos, media kits, etc.

All of this information should be sent to the following address:

Entertainment Software Rating Board
c/o Publisher Account Requests
317 Madison Avenue, 22nd Fl.
New York, NY 10017


After requesting for access, the company can expect a reply with a receipt of the materials within a matter of five business days. After this step, then access will be granted to the part of the website that has the services provided by the ESRB. From here, one can select the tab labeled, “Getting a Game Rated” and follow the necessary steps to get the game certified. This includes enclosing two very important forms of content which will allow the ESRB raters to continue ahead and rate the game. The two pieces of content to be disclosed to the board are an ESRB questionnaire and a DVD which details all applicable content. The questionnaire probes the publishers in a way that allows the raters to understand what pertinent content is included in the game. This ranges from detailing violence, sexual content, and language to going over the system of rewards in the game as well as the amount of control a user has in the gameplay. The DVD then encompasses all applicable content inside and outside (if there are cut scenes, secret levels, etc) of the gameplay.

From this part, three separate raters review all of the content. They then come together and aggregate all of their findings to publish a rating summary. Finally, after the game actually hits the market, the board will go over the packaging and confirm that the rating is accurately and appropriately displayed [1].

2.0 Legal Liability Analysis

2.1 Analysis of Patent 1, US Patent Application US 8079938 B2:

Patent Title: Boxing and martial arts fight, trainer, and game system and method
Patent Holder: Terry G. Jones and Redza Shah
Patent Filing Date: November 1, 2010 

Jones and Shah put forth a patent which eventually made way to commercial status. It is now called the Nexersys. Currently being sold for a thousands of dollars, their boxing and martial arts training and game system has a variety of pads spread out over a frame to allow for the user to punch and kick in different areas. Each individual pad has impact sensors which then send data to a main console which collates all the information and gives the user feedback as to how they have performed in a given training session. 

Our project, Digital Knockout, has a gameplay mode for one player which is called training mode. While it does resemble the general idea of the boxing trainer that Nexersys presents, Digital Knockout is quite a bit simpler. Rather than sensors being embedded in pads, Digital Knockout has IR sensors sewn onto vests and accelerometers attached to the gloves. As a results, the calculation and gathering of data is quite different than the Nexersys. Both systems send information back to main console to be displayed, but punch statistics are displayed in a much different manner. This stems from two things, difference in analyzing the punch data and the use of a graphic LCD.

While there are a large number of claims, the key ones for the Nexersys are as follows:

1) an interactive boxing trainer which is packaged to a frame comprised of many different arms with pads
2) speakers connected to the controller
3) a fighter avatar on the graphic LCD to show punch statistics
4) impact sensors embedded in the pads which can detect force in multiple axes of motion
5) arms that are capable of moving in more than one axis
6) audio and visual instruction for game play [2]

Originally, Digital Knockout was planning on using a graphical LCD with a fighter avatar on the screen to show punch statistics. However, due to cost constraints we decided to strike this idea. It turns out that we would have run into some patent problems as well if we were to have continued on with that path as the Nexersys claims the fighter avatar in claim number 3. 

While the training mode for our game does have some resemblance to the training on the Nexersys, their program is much more focused on a training and exercising method. Digital Knockout focuses more on a gaming method. The Nexersys uses a number of keenly spaced pads mounted on a main frame with embedded sensors to train the user and keep track of punch statistics. On the other hand, Digital Knockout is just using a number of intelligently placed IR sensors which have been sewn onto a vest. The vest is hung up and then the accelerometers in the gloves and the sensors on the vest communicate back with the main console to keep track of punch statistics. Despite some resemblance, one can confidently state that there is no infringement on the given patent.

2.2 Analysis of Patent 2, US Patent Application US 6611782 B1

Patent Title: Real time boxing sports meter and associated methods
Patent Holders: Mark Wooster, Curtis A. Vock, Perry Youngs, and Adrian Larkin
Patent Filing Date: October 27, 2000

The inventors of this particular patent decided upon creating a system that could sense power within a boxing glove. The idea is to use this system for giving quantitative analysis of the impact of punches during a real boxing match. The data is transmitted from the sensing device in the glove to a remote receiver which is then aggregated and each boxers punch statistics are calculated.

The key claims which the inventors put forth are:

1) a way in which one can quantify the impact of punches in a live boxing match
2) carrying out claim 1 with a power sensing unit embedded in each individual boxing glove
3) carrying out claim 1 while transmitting data from the gloves to a main receiver which is docked at a judging station
4) carrying out claim 1 while acquiring and transmitting acceleration data of punches [3]

At first glance, one may take a look at the four claims stated in the given patent and be tempted to say that Digital Knockout is indeed infringing on many of the claims. After all, Digital Knockout does “quantify the impact of punches...while transmitting data from the gloves to a main receiver...while acquiring and transmitting acceleration data of punches.”  In a sense, Digital Knockout has blatantly infringed on 3 of the 4 claims. However, one must read to the end of the claim. It states the quantification of punch power for claim 1 is done “...in a live boxing match.” The rest of the claims hinge on claim 1. 

We can differentiate what happens during Digital Knockout to what is being declared in claim 1 by the last stipulation that it is carried out in a live boxing match. Therein lies all the difference. Being a game, we are not doing any of these things in a live boxing match but rather in a virtual one. In fact, all the punch data that is being registered in the game do not come from actual hits to an opponent but rather from a set of data captured by accelerometers and IR sensors. Since it can be shown that there is no infringement of claim 1, then one can conclude that there is no infringement at all because all the remaining claims depend upon the first one.

2.3 Analysis of Patent 3, US Patent Application US 7041039 B2

Patent Title: Interactive Boxing Trainer
Patent Holders: Leao Wang, and Peter Wu
Patent Filing Date: October 17, 2003

Wang and Wu created an interactive boxing trainer that includes a control unit, a driving unit, a frame to package everything together, a pair of boxing gloves, a pair of shoes, and signal transmitters and receivers. The interactive trainer has one pad that is capable of moving in both the x and y axes. The driving unit is what is capable of moving the pad. The control unit gets feedback information from the pair of gloves and shoes and then interprets the information and sends it to the driving unit which moves the pad according to an algorithm to try and avoid any incoming punches by the user.

The key claims put forth by Mr. Wang and Mr. Wu are as follows:

1) an interactive boxing trainer comprising a main frame which has a single punch pad which can move in both the x and y axes
2) an interactive boxing trainer comprising a driving unit which moves the punch pad in the x and y axes
3) an interactive boxing trainer comprising a pair of boxing gloves with embedded signal transmitters
4) an interactive boxing trainer comprising a control unit connected with signal receivers and positioned at the upper and lower ends of the main frame [4]

The patent put forth by Mr. Wang and Mr. Wu very much resembles a more primitive form of the patent analyzed in section 2.1. However, the only claim put forth by these two gentlemen that is significant to Digital Knockout is claim number 3. It speaks of having a pair of boxing gloves with embedded signal transmitters.

While we do transmit information from the gloves to the main console with embedded signal transmitters, we are not doing so in an interactive boxing trainer. Our transmission is being utilized strictly for a game. While the game can be played in a single player mode which is called training mode, it does not make our game an actual interactive boxing trainer. It is neither interactive in such a way that a target pad moves, nor is it a boxing trainer. It in the end is just an electronics game. As a result, it can be deemed that there is no infringement of any of the claims put forth by the above patent.
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