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Introduction
[bookmark: _Int_9VhgdmY4][bookmark: _Int_PYdVBlmu]Telemetry systems serve a crucial role in Motorsport, from Club-Sport level to the industry defining Formula One. With these telemetry systems teams can survey data in real time or use it to review performance of both driver and car. Such systems are commercially available to the public most notably from brands such as Racelogic and Garmin. These systems are used at lower-level motorsport series’ so teams and drivers can monitor their data with some using camera systems so a team can use the footage. This can be useful to compare laps and find differences in racing lines. 
This document will focus primarily on what brands offer with their commercial telemetry systems and figuring out how such a team would be structured. As a comparison a product produced by Racelogic, The VBOX Sport, will be used as the example. This is because it doesn’t have a camera system but is monitored via a mobile app which is something that can be investigated during this assignment and has a retail price of £399 (www.demon-tweeks.com) which could be considered ‘entry level’ for these products.


Engineering team structure
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When considering a team structure its important to have an idea of what departments and experts need to be hired. Our telemetry system needs to be able to communicate with a computer, so it is best to hire a team of Computer Scientists to code and create telecommunications between the telemetry and a receiver. This falls under the banner of a production team alongside manufacture and design groups. These three teams can work together to implement changes and improvements to a product and its production, ensuring the production version of each system and product is tip-top and working without the need for recalls and product hiatuses.
Quality Assurance teams are an excellent way to ensure that no product is given a bad reputation or released into the public sector in a dangerous setting. These quality assurance members are in charge of finding problems and manufacturing errors within ach item and removing them from being released without proper supervision. Without these checks there is the possibility that products that are not functional are released to customers, an unpleasant experience with a company can seriously change the perspective of the customer from one that swears by the products to recommending that others do not buy them at all.
Marketing is not necessarily involved with the development of a product but is key to its success, a successful marketing campaign could be worth millions to any company, industry related or not. It’s up to the marketing department to sell the product and to spread the word, they must research what the target audience wants and communicate this with the production team, this way a product can come with the all the features that would expected of a product by its target audience and also how much an item should be priced.


Product development
When developing a telemetry product it has one purpose, to provide accurate data. When it comes to vehicles data such as engine speed, gear and pedal input, the most user-friendly way to connect the product to a vehicles OBDII Port which connects directly to a vehicle’s Engine Control Unit. The primary use of an OBDII Port is to connect diagnostic equipment to a vehicle to find Diagnostic Trouble Codes but many OBDII scanners can read data that would be useful to a telemetry and timing system. 
Another part of telemetry is the ability to track movement and monitor forces. To track movement would require a Global Positioning System (GPS) and a database of locations such as racetracks preloaded in the systems memory, this would be possible by uploading track maps and using a GPS to measure distance and coordinates to record progress. For example, if the vehicle passes the start/finish line of a track it should be able to record when that happened and record that data. This could be used when recording lap times and instead of having to manually reset a stopwatch the system has already recorded the lap time and started the clock again. 
When monitoring forces, a telemetry system can use physical or electrical data to provide accurate acceleration statistics. A common method used is to install an accelerometer onto the system hardware. Accelerometers measure the vibration or change in motion by creating an electrical charge that is proportional to the actual movement (omega.com). These electrical charges are converted into data that can then be read by a telemetry monitoring system such as MOTEC.
Developing a product means to assess and revise a product until it is without fault or as close to perfect upon launch to the public. This time may be used to test how accurate the technology and what variables created can affect the performance. For example, the product may perform accurately when mounted to the windscreen of a vehicle but may not perform as intended if left on the passenger seat. Using these tests, the product can be developed and the proper way to operate the product can be found. This can then be used in an instruction manual on how to use the product and ensure that production versions of it can be used correctly and reduce the number of faults that could be levied against the product. 
Testing can also involve product durability. To make a reliable product test must be performed that question the durability of a product such as dropping it, this can replicate if the product were to come dislodged from its mounting point would it smash and break? Dropping it from standardised height can simulate this and then proceed to redo the test over and over until the product breaks. If for example the product breaks after being dropped from a height of three feet fifteen times, then it could be considered durable enough but if it breaks after a single fall then it can be developed so that it does not happen again. 
All these tests are conducted pre-production to ensure what eventually goes onto market is what the public wants and finds good. 

Issues, Legislation and Standards
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Description automatically generated]When it comes to legislation and standards there are rules that should be followed when making a product such as a telemetry system chief among which includes outlining the products intended uses and purpose. Telemetry systems are used primarily for track use and so it should be advised when that it is purely intended for track use. 
‌Garmin and /or L.
Above is an example of a company specifying the type of use that the product is intended to be used for. It is specified that the product, like the VBOX Sport, should only be used on a racetrack and not on the road. The use of the product on public roads is prohibited by the company and this is because a company does not want to be seen as ‘promoting’ potentially dangerous driving. 
If for example a driver was to appear in a criminal court for dangerous driving, the company cannot be given any responsibility of ‘condoning’ the actions of the driver if they are found to have the device active at the time of their containment. It means that there is no liability levied at the manufacture of a product because they have specified that the product is intended to be used on track and not on the road therefore the company doesn’t condone dangerous driving and in fact promotes the use of ‘track-days’ and the use of such facilities for a person to take their vehicle to.
Another example of this can also be found with the Tesla ‘Autopilot’ system. ‘Autopilot’ is an autonomous system used in a variety of Tesla vehicles designed to let the driver relax by utilizing technologies such as Adaptive Cruise Control and Automatic Lane Changing to create a ‘self-driving’ car. Tesla does not claim that a vehicle fitted with this system is ‘fully’ autonomous and in fact has the driver provide constant supervision of the car as it drives. It ensures this by having the driver push a button or hold on to the steering wheel to provides adequate control if the ‘Autopilot’ disengages. If the driver does not do this then the vehicle will warn them to do so, failure to follow repeated warnings result in the vehicle automatically coming to a stop in a safe area and deactivating ‘Autopilot’ for the rest of its journey. Before activating ‘Autopilot’ you are given terms and conditions of its use that you must acknowledge this way Tesla is relieved of liability if an accident were to happen, as the driver should always be supervising the vehicle and can override the ‘Autopilot’ system should it fail. (Matt Danadel)



Personal Development Plan
[bookmark: _Int_AkXNGtNK]Having worked with Williams Esports for the past 12 months, James has gained experience in sectors such as Race Engineering and Performance Engineering that have both involved the use of MOTEC and telemetry systems to monitor driver performance and rapport. He has tried to continue doing such activities with his hobbies and extra-curricular activities such as simulation racing. James has also had experience with vehicle prep and repair from previous qualifications and work experience. He enjoys the mechanical elements of his course and feels as though he excels in these aspects such as machining or maintenance and repair
Considering all these factors James has developed an interest in Performance Engineering and Strategy Development. This involves looking at race data or race ‘simulation’ data and comparing strategies to one another, he has done this for both Williams Esports and the UWTSD Sim Racing Team. He sees the value in strategy development and how team in Motor Racing find this data crucial to success. 
In 5-10 years, James sees himself working in a Performance or Race Engineering role, working towards a goal of success with any team he is a part of. He still is not completely sure in what his future entails but feels that this is the most likely venture for him thus far judging from interests and experience. He looks forward to working towards what he sets his mind to come the end of his degree.


Conclusion
Going into this assessment the objective was to learn how to structure a team to develop a telemetry system for track use, this included research on how such a product is made and how it works. Being a leader in a team structure such as this requires the ability to communicate and organise necessary objectives and goals. This is done to ensure that these goals are met, and that the product being developed is to a high standard and receive good public reception. 
Creating a telemetry system requires that it always communicates accurate data to the receiver for it to be monitored and is important in a competitive environment such as motorsport as using this data can spell the difference between winning and finishing at the back of the pack The importance of this data is paramount to say the least so it must always be accurate.
To lead a team in developing such a product requires knowledge in the field and how a customer might want to use such systems whether it is for use on track days or in competitive racing.
A team has to be able to work well and communicate with each other but it must also consider that each team member is human and must understand that there are limitations and expectations that will never be met, for example it shouldn’t be expected for a human to work 90 hours a week and so a team leader must also show compassion to those within in the teams and understand their circumstances.
A team leader must be calculating and organised but compassionate enough to understand when an objective cannot be met.
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