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Kinematic Analysis

Conduct a complete kinematic analysis of a sporting action on two athletes of different abilities, or one athlete in at least two contexts in order to full describe the movement and highlighting training advice for the athlete or coach.

Write a 2000 words article (Journal of Sport science format) describing the data and justifying training advice.

Tasks


Using video and or other relevant biomechanical assessment techniques record a sporting performance that occurs primarily in 2 dimension.

Conduct and compare an identical second analysis on the athlete within a different context (fatigue, higher resistance, different equipment) or compare to a high performing athlete.

Describe the observed sporting action potentially in terms of;

Phases,
Joint angles,
Linear displacement, velocity and accelerations.
Angular displacement, velocity and accelerations.
Joint and muscle forces (if appropriate)
Additional biomechanical assessments as appropriate

Based on the information observed, collected and deduced justify training and performance recommendations.

Complete a 2000 work journal (in the format of the Journal of Sport Sciences) based report describing 


Assessment Criteria

Further details relating to the specific requirements of levels grading and format for the article will be provided during lectures and tutorials.
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Imbalance as a pattern through a pressure platform as weight increases?
Abstract 
Is there a correlation between Percentage to 1Rep max and imbalance pressure through the floor? This study looks at weight increasing on a force platform and looking at correlations. We found our research out using a force platform. We would increase the weight 40kg jumps apart from the last two. The results came back to have very little correlation between side to side balance however as the weight increased, the pressure through the floor began to move forward so that there was a larger amount of force coming from the athletes toes. This means that as the weight increased his centre of mass was slowly moving forwards and moving it away from the heels.

Introduction 
Answering the main question which is looking at the imbalance of a deadlift through a force platform as the weight is increased. It seems to be a question that doesn't appear to have much information on. However deadlifts have been researched a lot. During the research we are able to know exactly the force going through the floor and the balance of the lift and the weight. We are looking at the force going through the floor to establish if there is a correlation between percentage to 1 rep max and imbalance in the deadlift. M A O’reilly (2017) looks at the biomechanics of a deadlift through wearable measurement units however doesn't look at the force through the floor during a deadlift. The sticking point (Kompf 2017) during a deadlift is something that We wont be able to directly measure but will pick up due to the changes in force through the floor. 

Method 
The athlete we chose was a skilled athlete who competes at a high level in powerlifting. We chose to use this athlete so that we can get correct measurements during a deadlift and not worry about form. Naturally people who don't lift will potentially lift differently each lift. In powerlifting the athletes are taught to lift their warm up weights the same as their maximum weights. Our athlete is a 20 year old open weight powerlifter weighting 125kg. The set up we had to find our results was a force platform between two raiser pads. We choose to do this to ensure the lift was as close to 22.5cm. The bar was a standard 7ft 20kg olympic bar and the plates were techno gym 20kg and 10kg plates. The athlete used his own lifting gear and belt. We allowed for him to wear straps so that it doesn't create a imbalance by having one hand in a prone position and another in a supine position(stomback 2014), this will naturally create you to drop your shoulder and lean it over the bar on just 1 side. To ensure the athlete was standing in the same place each lift we put markers for his feet position on the force platform so when he is setting up for the lift he stands on those. We chose to get the athlete to lift at 90% of his 1rm for the final lift. His top lift being 244kg we worked out his 90% was 220kg. We wanted to see if there was a pattern linking to a change happening in the pressure through the floor as the weight increased. The athlete warmed up with 60kg,100kg,140kg, 180kg, 200kg, 210kg and finished on 220kg.The rest period between the lifts didn't matter. We let the athlete have as long as they needed, as that wasn't what we were measuring. We didn't want to measure the difference in force due to fatigue. We gathered our information on a graph that measures forces from our 4 sensors. top left which was sensor 1, top right which was sensor 2, bottom right which was sensor 3 and bottom right which was sensor 4.


The results 
The results from Graph 1. Which is 60Kg, shows an initial increase in force then a dip and then a larger increase. Looking at graph 1. Sensor 3 and 4 have a higher force going through the floor. When looking at results, it isn't just the total force looked at. The force platform is very sensitive so standing exactly where all sensors are the same is very unlikely. To find the imbalances during the lift. Take the start position vs the end position to determine whether a change is greater than the other sensors. As this weight was the lightest, it could be seen as an anomaly. Referring to table 1. The difference between the start and finish points vary. This shows that there is a imbalance in the stance. Sensor 4 and 3 are the highest. Both the back sensors have a higher increase of force. 
Looking at Graph 2. We can see that it is a much smoother lift. For these results. Sensor 4 has a 47 N (Newtons) difference And sensor 2 and 3 are the same. Sensor 1 is the lowest difference with a change of 39N. In lift 3 looking at Graph 3. It's the front two sensors that come out with bigger figures. Already we are seeing a different pattern coming through. Sensor 1 was 37 N and sensor 2 was 38 N. The lower numbers were sensory 3 with 17 N and sensor 4 with 24 N. Lift 4 showed a higher increase on the back two sensors. Sensor 4 being 73 N difference and sensor 3 being 55 N difference. Sensor 1 and 4 were higher than 2 and 3 showing a imbalance from side to side. 
Lift 5 looking at graph 5. has a greater difference in sensor 1 and 2 than sensor 3 and 4. sensor 1 was 67 N and sensor 2 was 74 N. Sensor 3 was 52 N and sensor 4 was 51 N. Lift 6 showed a greater pressure through the right hand side. with sensors 2 and 3 being higher. sensor 2 being 71 N and sensor 3 being 62 N. sensor 1 recorded a difference of 58 N and sensor 4 was 53 N. In the final result which was lift 7. this lift was 90% of the athletes 1RM, The sensors 1 and 2 were higher than 3 and 4 meaning there was a greater force in the front of the pressure through the floor. sensor 1 recorded a difference of 66 N and sensor 2 recorded a difference of 74 N. Sensor 3 recorded 53 N and sensor 4 recorded 55 N difference between start and finish of the lift. 


Discussion 
Looking at lift 1,the lightest lift. This weighted 60kg. The sensors picked up a greater pressure through the heel of the lift. This means that there can be a greater leg drive than if the weight was through the toes. Looking at graph 1. At 2,400ms there is a dip and then a increase.This happens due to the weight being light and very clearly see the deadlift being broken up into two parts. The leg drive phase and the glute phase. This shows that there is more pressure going through the force platform after it has got just above the knees. 
Lift 2, The weight of this lift was 100kg. As you can see by graph 2. The lift is a lot smoother and doesn't have to much of a change from the transition between the two phases. The sensors picked up sensor 4 being the largest increase. Sensor 2 and 3 have the same pressure, showing that on the right hand side there was equal pressure through the toes and heel through the lift. On the left hand site, there was a lot more pressure through the heel. Looking at table 2. they start only 2 Newtons apart when the lift begins. This means that the imbalance occurs during the lift. At about 1,000ms sensor 1 starts to come off and the force goes onto sensor 4 more. At 1,200ms there is a slight dip and then a increase in force for all sensors. This is due to the weight being quite light still and the weight almost shrugging up due to the speed of the lift. 
Lift 3, This lift was 140kg. Looking at graph 3. the increase was steady for all 4 sensors. 1 and 2 had a bigger difference from start to finish meaning that the pull was more over the toes. This shows that the lifts are gradually getting heavier if the weight, which is being lifted is pulling the force more towards the front of the centre of mass. On graph 3. at 200ms, there is a assumed change in direction whether that is the gluten playing a bigger part or just the speed increasing. This is thought because as sensor 3 drops off sensor 2 increases. The same happens as sensor four decreases, sensor 1 increases. 
In lift 4 which was 180kg, there was more pressure through the heel of the deadlift. Graph 4. shoes that as sensor 3 and 4 were a lot higher than 1 and 2. This Pull shows that the centre of mass is more on the heels and potentially more powerful than the other lifts. Looking at side to side measurements. This is the first lift that shows any significance in left and right imbalance. Sensor 4 which are the bottom left hand side had more force through the floor than the right hand side. The pull is very straight and there are no large changes during the leg drive and glute phase change over which a lot of the other pulls have, this means that the weight is heavy enough that there is a constant pull all through.  
Lift 5, which was 200kg, This lift goes back to being a lot more over the toes than previous weights. Looking at graph 5.  at 5,500ms there is a little gap before a larger increase of force. This is a very small transition from the leg drive phase which is fine however not as good of a transition meaning this could cause the lift to become harder due to the stop and start of force through the floor. Sensor 2 and 3 (the right side) have a larger pressure through the floor than sensor 1 and 4 (the left side) This means that as a complete opposite of lift 4 the pressure is going through the right hand side of the lift. 
Lift 6, which was the second last lift at 210kg. looking at graph 6. the pull looks very stable and even throughout the pull. There is more pressure through the front two force sensors showing that the weight is pulling the athlete forwards during the lift. As well as this, There is more pressure through the right hand side the same as lift 5. This lift Puts a lot of pressure on sensor 2 (top right) which hasn't happened for any of the other lifts. 
lift 7 which was the final lift being 220kg. Referring to graph 7. this shows a very similar pattern as lift 6 does. The lift puts a lot of pressure through the toes of this lift and sees pressure going through sensor 2 mainly. Unlike lift 6 there is a definite change over between the drive phase and glute phase. 



conclusion
Analysing the results, its clear that there are very few similarities between the different weighted lifts. As the weight got higher there was a correlation of the force moving more pressure through my toes than heel. It is important to make sure the athlete pushes more through the heels so that there is less pressure on the lower back. There was also a pattern of the weight shifting from the left hand side to the right hand side. There is definitely a imbalance during the deadlift but it appears once you hit a certain percentage of your max it creates a larger imbalance. We would like to have more athletes at this level to test to see if they have a similar pattern. As well as this, We would like to get as close to their max capable lift as possible to truly see a pattern forming in regard to pressure through the floor. 
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Appendix 

Table 1,
	Lift 1 (60kg) 
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	14
	58
	44

	Sensor 2
	19
	65
	46

	Sensor 3
	17
	69
	52

	Sensor 4
	17
	76
	59




Table 2
	Lift 2 (100kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	27
	66
	39

	Sensor 2
	36
	76
	40

	Sensor 3
	32
	72
	40

	Sensor 4
	29
	76
	47



Table 3.
	Lift 3 (140kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	45
	82
	37

	Sensor 2
	50
	88
	38

	Sensor 3
	51
	68
	17

	Sensor 4
	54
	78
	24




Table 4.
	Lift 4 (180kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	28
	75
	47

	Sensor 2
	32
	63
	31

	Sensor 3
	26
	81
	55

	Sensor 4
	30
	103
	73



Table 5.
	Lift 5 (200kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	20
	87
	67

	Sensor 2
	26
	100
	74

	Sensor 3
	26
	78
	52

	Sensor 4
	26
	77
	51



Table 6.
	Lift 6 (210kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	27
	85
	58

	Sensor 2
	36
	107
	71

	Sensor 3
	29
	91
	62

	Sensor 4
	30
	53
	53



Table 7.
	Lift 7 (220kg)
	Start(N)
	Finish (N)
	Difference (N)

	Sensor 1 
	28
	94
	66

	Sensor 2
	35
	109
	74

	Sensor 3
	29
	82
	53

	Sensor 4
	30
	85
	55






Graph 1. 60kg [image: ]


Graph 2. 100Kg[image: ]

Graph 3. 140kg[image: ]


Graph 4. 180Kg [image: ]
Graph 5. 200kg[image: ] 
Graph 6. 210Kg[image: ]

Graph 7, 220kg[image: ] 



























Graphs 8. Force difference through the floor at each lift as a graph. 
Sensor 1	
lift 1 	lift 2	lift 3	lift 4	 lift 5	Lift 6	Lift 7	44.000000	39.000000	37.000000	47.000000	67.000000	58.000000	66.000000	Sensor 2	
lift 1 	lift 2	lift 3	lift 4	 lift 5	Lift 6	Lift 7	46.000000	40.000000	38.000000	31.000000	74.000000	71.000000	74.000000	Sensor 3	
lift 1 	lift 2	lift 3	lift 4	 lift 5	Lift 6	Lift 7	52.000000	40.000000	17.000000	55.000000	52.000000	62.000000	53.000000	Sensor 4	
lift 1 	lift 2	lift 3	lift 4	 lift 5	Lift 6	Lift 7	59.000000	47.000000	24.000000	73.000000	51.000000	53.000000	55.000000	
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