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[bookmark: _Toc226232593]Introduction
[bookmark: _Toc226232594] Justification
To show a basic understanding of how to analyse data and what type of sensors are needed to collect data
[bookmark: _Toc226232595]Aims
To show a basic understanding of performance analysis

[bookmark: _Toc226232596]Objectives
· Compare the performance of 3 riders
· Design a data analysis system for the ZXR 750
· Calibration, Setup and Testing
· Analysis of Data

[bookmark: _Toc226232597]Comparison of 3 Riders 
This section shows the data from 3 riders (Simon Crafar, John Hopkins and Gary McCoy), on a two-stroke Yamaha MotoGP bike going around Donington Park Circuit. 
[image: ]
[bookmark: _Toc226232615]Figure 1 (Donington Park Circuit) [51gt3.com. (2026)].

[bookmark: _Toc226232634]Table 1 (Lap Times).
	Riders Name
	Lap Time

	Simon Crafar
	1:32.147

	John Hopkins
	1:31.960

	Gary McCoy
	1:32.787





[bookmark: _Toc226232598]Analysis Of Simon Crafar

[image: ]
[bookmark: _Toc226232616]Figure 2 (Lap Analysis for Simon Crafar) [2D Data].
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[bookmark: _Toc226232617]Figure 3 (Throttle and Front Braking Control for Simon Crafar) [2D Data].
Looking at how the rider uses throttle and braking Control when entering the corners, the rider comes completely off the throttle before applying the front brake, then jumps back on the throttle. The rider has been delaying the throttle for a split second after braking. This is reducing the corner exit speed and is costing the rider lap time.
[image: ]
[bookmark: _Toc226232618]Figure 4 (RPM and Gear Positioning for Simon Crafar) [2D Data].
1:25.000, the rider dropped from 13000 RPM to 500 RPM for a split second, even though the rider was on the throttle. This is because of being out of gear or the gear not being engaged quickly enough.

[bookmark: _Toc226232599]	Improvements For Simon Crafar
After braking, the rider needs to get on the throttle just before releasing the front brake.


[bookmark: _Toc226232600]Analysis of John Hopkins

[image: ]
[bookmark: _Toc226232619]Figure 5 (Lap Analysis for John Hopkins) [2D Data].

[image: ]
[bookmark: _Toc226232620]Figure 6 (Throttle and Front Braking Control for John Hopkins) [2D Data].
Looking at how the rider uses throttle and braking Control when entering the corners, the rider comes completely off the throttle before applying the front brake, then jumps back on the throttle.
[image: ]
[bookmark: _Toc226232621]Figure 7 (RPM and Gear Positioning for John Hopkins) [2D Data].
The rider's rpm dropped 4 times even though the rider was on the throttle. This is because of being out of gear or the gear not being engaged quickly enough. This could have an impact on the speed, which could affect the lap time. Another cause for the rpm to drop could be due to engine braking when in a corner.
[bookmark: _Toc226232601]Improvements for Johns Hopkins
Even though John has the quickest time, he could improve his time by working on how quickly his gear changes are when dropping down gears.


[bookmark: _Toc226232602]Analysis Of Gary McCoy
[image: ]
[bookmark: _Toc226232622]Figure 8 (Lap Analysis of Gary McCoy) [2D Data].
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[bookmark: _Toc226232623]Figure 9 (Throttle and Front Braking Control for Gary McCoy) [2D Data].
Looking at how the rider uses throttle and braking Control when entering the corners, the rider comes completely off the throttle before applying the front brake, then jumps back on the throttle.
[image: ]
[bookmark: _Toc226232624]Figure 10 (RPM and Gear Positioning for Gary McCoy) [2D Data].
 Gary’s rpm does not drop below 6000 rpm, unlike the previous 2 riders, which shows a higher rpm consistency.
[bookmark: _Toc226232603]Improvements for Gary McCoy
To improve the lap time, the rider could brake later in the corners and get on the throttle just before coming off the brake. This would increase the corner exit speed, which in turn increases the speed the motorcycle is travelling at coming onto the straights.



[bookmark: _Toc226232604]Design a Data Analysis System for the Kawasaki ZXR750 

[image: ]
[bookmark: _Toc226232625]Figure 11 (Sensor Wiring Diagram) [D.Briggs].

[bookmark: _Toc226232635]Table 2 (Sensor Table) [2d-datarecording.com. (2021)].
	Sensor Number
	Sensor Type
	Sensor

	0
	Battery
	N/A

	1
	Data Log
	USB-Sticklogger_V3-4050

	2
	CAN 
	LG-CANStick2C_v3-000

	3
	CAN 
	WB-CANHUB-000 

	4
	Dash
	T-HQdash

	5
	Front Brake Sensor
	SA-PKxxxM10-000

	6
	Front Tyre Pressure Sensor
	SA-TMS_LDL_B(_C)_V3

	7
	Front Suspension Sensor
	SA-LPxxx-000

	8
	Throttle Position Sensor
	SA-MAPxx-000

	9
	Coolant Temperature Sensor
	SA-IRxxxxV6-000

	10
	RPM Engine Sensor
	SA-APS04-000

	11
	Lambda
	SA-LSU4.2-000 

	12
	Rear Brake Sensor
	SA-PKxxxM10-000

	13
	Rear Tyre Pressure Sensor
	SA-TMS_LDL_B(_C)_V3

	14
	Rear Suspension Sensor
	SA-LPxxx-000

	15
	GPS
	BC-GNSS2CAN-000 


[bookmark: _Toc226232605]Calibration, setup and testing 
Due to time limitations and sensor availability, the group didn’t attach the sensors to the motorcycle; however, the group had discussed what sort of test we would conduct and why. 
[image: ]
[bookmark: _Toc226232626]Figure 12 (CAN and Digital Test) [D.Briggs 2026].
[image: ]
[bookmark: _Toc226232627]Figure 13 (Analogue Test) [D.Briggs 2026)

The group also discussed what sensors would go on the motorcycle and which sensors would go where.
[image: ]
[bookmark: _Toc226232628]Figure 14 (Where the sensors will go on the motorcycle) [D.Briggs 2026]
The different colours indicate different sensors on the motorcycle and roughly where the sensors would go. The group also looked at putting the data logger and CAN under the fuel tank, where there is some space, as shown in the image below; however, the group will need to test how hot this section of the motorcycle gets to prevent the data logger from overheating.
[image: ]
[bookmark: _Toc226232629]Figure 15 (The space under the fuel tank) [D.Briggs 2026].
The reason for looking at putting the data logger in this place is that the motorcycle frame would offer protection to the logger if or when the motorcycle had a crash, also this position is in the centre of the motorcycle and has wiring ports in the frame that the sensor wires could follow, so that the team could keep the wires tidy and out of the way.
[bookmark: _Toc226232606]Analysis of Data From Pembrey (20/03/2026)  

[image: ]
[bookmark: _Toc226232630]Figure 16 (Pembrey Circuit) [Motorsport-timing.co.uk. (2026)].

[bookmark: _Toc226232636]Table 3 (Pembrey Lap Times).
	Lap Number
	Lap Time

	1
	1:10.100

	2
	1:17.930

	3
	1:09.400



[bookmark: _Toc226232607]Lap 1 Analysis
[image: ]
[bookmark: _Toc226232631]Figure 17 (Pembrey Lap 1 Analysis) [2D Data].
Looking at the data, the rear brake was not used during this lap; however, the front brake was utilised the most.
[bookmark: _Toc226232608]Lap 2 Analysis
[image: ]
[bookmark: _Toc226232632]Figure 18 (Pembrey Lap 2 Analysis) [2D Data].
The front brake was utilised more than the rear brake. The rpm was lower than the first lap. This shows the rider was not pushing the motorcycle as hard, which led to a 7-second time difference between the first and second laps.
[bookmark: _Toc226232609]Lap 3 Analysis
[image: ]
[bookmark: _Toc226232633]Figure 19 (Pembrey Lap 3 Analysis) [2D Data].
This lap shows a quick tap on the rear brake

[bookmark: _Toc226232610]Conclusion of Pembrey Data
Looking at the lap times, the rider was getting more comfortable with the motorcycle as the laps progressed and was able to reduce the lap times each time he went around the circuit. 
[bookmark: _Toc226232611]Conclusion 
If given more time and had all of the sensors, the group could have outfitted the ZXR 750 with the data logger and sensors and recorded the data to analyse and may have put the ZXR 750 on the dyno to get a baseline of the motorcycle before going out on the circuit.
For my analysis section, I need to understand how the program works and what each line represents on the motorcycles and how they affect the rider's decisions, because at the moment of this report, I feel I'm lacking in these aspects.
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