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E-Business and development impact 
The Use of Telemetry in Formula 1 

This report will be explaining the importance of Telemetry in the world of Formula 1 and how beneficial it has become too not only Formula 1 but too Motorsports in general as well. I will be looking at how telemetry changed Formula 1 and made it into a more competitive sport and the benefit it gives to the drivers and Engineers regarding the data that telemetry shows about the car.
To understand the benefit telemetry has given Formula 1, I will be looking back at the history of when it all started and how it improved greatly over the years with technology. This will be followed by looking at the effectiveness telemetry has on Formula 1 to this day and how different telemetry is now to when it first came in use in Formula 1. 
It will also include human factor that drivers and engineers are unable to pick up through Telemetry data, and how it can affect the best possible outcome of the car and the driver, and how the engineers and drivers  try and resolve human error by using Telemetry. 

Telemetry has been used in Motorsports and specifically Formula 1 for over 30 years. It was first introduced in the late 80s and since then has improved greatly with the development of technology. The first arrival of telemetry completely changed the view of the competitiveness that would be in Formula 1. These technologies gave drivers and engineers of the teams a wealth of data that would help show them what need to be improved on the cars in order to maximize the performance of their cars and also enabled the drivers to adjust the car to what suits them. 
Early History and Development of Telemetry (1969 – 1994)
Telemetry first came in use with formula 1 back in the late 60s, but it was too rudimentary to be of much use as the data results would be downloaded onto a tape cassette which is more or less useless if you’re not able to see it. In 1978 when computers came into it, they were able to introduce a computer driven analysis of the car’s performance data. A sensor would be fitted onto a Formula 1 car and the sensor was able to generate data on their speed, suspension movements and percentages of throttle opening and breaking. This provided the engineers with rapid access to data that would give them the advantage over other formula 1 teams as they would know what needs to be done in order to improve the car. This is when telemetry had their first big breakthrough within Formula 1, it might only seem like giving basic data to this day but in the late 70s it was a big deal as it would completely change the face of Formula 1. Telemetry still wouldn’t be in official use with Formula 1 as not all teams were able to produce or have a computer driven analysis. This caused a dilemma between many Formula 1 teams as it was considered unfair. Due to this Formula 1 teams which had access to the data analysis were only allowed to use it on testing races. The Formula 1 teams that didn’t have access to data analysis knew they had to have something in order to be competitive and help them win. 
By the late 80s all the teams had access to data analysis and all the top teams such as Ferrari and Tyrrell had computer experts converting data into a readable form to give the teams rapid analysis. With this drivers and engineers could see where a driver could go faster and how consistent he was being whether he was breaking later or accelerate earlier. With this data, engineers could decide if they will have to make any changes to the car for a better result or simply tell the driver what he needed to change or improve to get better results. Drivers could no longer fail to tell the truth about how they were driving as evidence was all on the computer printouts telling the engineers exactly how they drive. when telemetry was involved with all formula 1 teams, a team would only receive data every time their car passed the pits as it was close enough for the sensor on the nose of the car to link with the computers.
 In 1991, McLaren took the concept a stage further with telemetry giving transmission data from distant sensors through wireless transfer of data between the car and the pits while the car was out on the circuit. This was all down to the vast improvement of wireless technology; teams can also receive this data digitally in real time.  In 1992 the technology enabled teams to send data to their cars and driver while they were on the move. By doing this the team engineers were able to briefly modify the cars performance and adjust variables such as engine rev limits, fuel mixture and adjust the break balance if they wanted too. In 1994 FIA banned car to pit telemetry in order to reduce driver aids and unnecessary reasons for cars to be going to pits. Although teams would still be able to record details of the cars performance and the drivers input through the sensors, the teams were unable to send instructions to the car from the pits. Telemetry data still pours in a lot information and details of the car and the driver. Therefore, each team has a row of engineers sitting and analysing every function of the car’s performance throughout the race. Telemetry can help spot any technical problem that may occur within the car while out on the circuit, this will help the engineers be able to see the problem from the computer and inform and instruct the driver to switch off the problematic component if possible, before a small problem becomes terminal. Telemetry has transformed the way that a driver can learn about his own and his car’s performance. Drivers from the early years of the world championship can only guess at how the use of telemetry might have improved their lap times. Back in those days, they had only the stopwatch and pit board to inform them of their progress, and the feedback that they received through their hands and the seat of their pants to gauge their car’s behaviour.
Telemetry’s current impact on Formula 1 
Each car has from 150 to 300 sensors. The number isn’t exact as it always changes from teams to tracks. Formula 1 teams can add or remove any sensors that they think will help or not help in some cases. They usually figure out which sensors they will need and not need through testing lap before participating in the race. The information the sensors collect includes engine and transmission data, fuel consumption, brake and tyre temperatures, energy store levels, acceleration and G-force impact data, and driver inputs such as break and throttle use. All the sensors that are fitted on the car will keep on giving data to the computers throughout the race, so teams and engineers are always up to date with the car and drivers performance. 
Data is sent from the sensors of the car to the boxes using telemetry channels and it then gets transmitted wirelessly to the computer the teams use for them to get the data. Every 90 minutes on the circuit a team will be able to pick up roughly around 5 to 6 gigabytes of data about the current performance of the car and driver. This is a clear indication showing that Telemetry has a bigger impact on Formula 1 now than it did when it started. Telemetry can give out Data and information much quicker and being able to give data on more specific parts of the cars.
Negative effects of Telemetry (Human Factor/error)
Unfortunately, Telemetry can’t pick up everything from the car and the driver. It would simply be too good to be true if that was the case. Data analysis is no easy feat for the engineers, with data and information constantly changing through the race. 
For example, if a driver complains about understeer on corner entry, this might not show on telemetry because he would have adjusted his style or the settings to minimise the problem. Raw data are extremely valuable, but they need to be complemented with the driver’s feedback.
Data doesn’t have much to say about the handling of the car. You could generate a channel that tells you whether the car is understeering or oversteering and that’s a mathematical channel, but it doesn’t tell you what an acceptable level of understeer might be. That is very much a driver preference and different drivers can tolerate different levels of understeer, or at different points of the race or track. You need to rely on the driver on what’s acceptable and once you have that threshold of acceptability established, then you can use the data to judge whether you are delivering what the driver wants. But you need that input from the driver. Telemetry and its battery of data-collecting devices will not replace the driver’s ‘ass’ feel – probably the best sensor in the car. In Formula One, man and machine continue to complement each other https://f1i.com/magazine/73067-f1-telemetry-data-race.html/5.


Conclusion
With technology improving rapidly, it has clearly put a big beneficial impact on Telemetry in Formula 1. With telemetry being in place and still growing it clearly has put a different perspective into the whole of motorsports. It has brought a whole new level of competitiveness into the sports and by adding that it gives the Formula 1 teams and spectators the extra edge when being apart of it all. Without the power of Telemetry cars and drivers wouldn’t be as good and as powerful as they are. 
Problems can occur at any time during a Formula 1 Race and it can be distressing to the teams and drivers. Telemetry helps improve the use of cars and the driver’s technique and more than anything it helps to solve problems if any do occur. Telemetry has given a clear positive impact for Formula 1 to be a bigger and more successful sport. 
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