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Introduction: Elite rugby union teams currently employ technology in order to monitor and evaluate 

the physical demands of training and games on their players. Tackling has been shown to be the most 

common cause of injury in rugby union (Fuller et al. (2007a), Garraway et al. (1999)). However, 

current player monitoring technology does not effectively evaluate player tackling measurements. 

Sensing devices, currently being used by elite rugby union teams, contain a GPS receiver and a 3-axis 

accelerometer. GPS has been utilized to measure player speed and distance. Accelerometers, on the 

other hand, have an under-utilized potential to analyse body impact and collisions.  

Aims:  While analysis of GPS data can be carried out automatically, analysis of physical loads during 

specific actions (i.e. tackles and collisions) requires a significant amount of time consuming manual 

analysis.  The purpose of this work is to investigate tackle modelling techniques which can be utilized 

to automatically detect player tackles and collisions using this sensing technology. 

Methods: Due to the complexity of the different types of impacts which can occur in a training 

session or a match, the tackle detection system must have the flexibility to configure itself to these 

different signals. Two machine learning models were utilized to create a framework which can learn 

the complex relationship between the source data (acceleration signals) and the target data (decision 

of what is and is not a collision). A labelled set of acceleration data for tackles and non-tackles 

impacts were used to train each model (Kelly et al. (2012)). 

Results: In order to evaluate the performance of the detection system, the output of the classifiers 

were compared with that of the manually labelled tackles. Data collected from three players, which 

we refer to as player A, B and C, were used to test the system. Data for player A and B were collected 

during an elite club level rugby union match and data for player C was collected during an elite 

international rugby union match. Each player’s data set was pre-processed to extract a set of tackle 

features. A total of 1179, 619 and 383 impacts peaks were detected for player A, B and C 

respectively. Each impact peak was then classified by our tackle detection technique. The detected 

collisions were then compared to the set of manually labelled collisions and the number of true 

positives (TP), false positives (FP), true negatives (TN) and false negatives (FN) were counted: 
Player #TP #FP #TN #FN Precision Recall 

A 

B 

C 

23 

24 

23 

1 

1 

1 

1153 

591 

351 

1 

3 

1 

0.958 

0.96 

0.958 

0.958 

0.888 

0.958 

All 70 3 2102 5 0.958 0.933 

 

Conclusions: This work addresses the need for an objective and real-time tackle analysis system by 

developing a technique to automatically classify player collisions using sensing devices already being 

used by elite rugby union teams. Results show that the technique performs well at detecting collisions 

using data collected from two players during an elite club level match and from one player during an 

elite international level match. When compared to manually identified collisions the proposed method 

is able to consistently identify collisions with very few false positives and false negatives. The high 

performance of the collision classification technique means that coaches, medical and strength and 

conditioning staff can obtain reliable and objective collision measurements in real-time for individual 

players. These collision measurements could be utilized to develop injury management protocols and 

return to play criteria for individual players and teams.  
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