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Age Uke
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 Karate Kata is composed of moves.

 Moves must be done in a certain sequence.

 Common mistakes:

 Joints Angle.

 West Rotation.

 Hand Position.

 Leg Position.
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 Kinect supports the tracking of up to 25 joints.

 Each joint has its coordinates (X, Y, Z).

 Kinect is able to capture 30FPS (Frames per second).

1- Understanding Kinect V2 Joints and Coordinate System

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjW4-rzs6XpAhUrzIUKHYrrBUsQFjABegQICxAD&url=https://medium.com/@lisajamhoury/understanding-kinect-v2-joints-and-coordinate-system-4f4b90b9df16&usg=AOvVaw03MIvlNi-As5JoUpevAjlY


Tomasz Hachaj, Marek R. Ogiela, Marcin Piekarczyk, and Katarzyna Koptyra. Advanced human motion analysis and visualization: comparison of mawashi-geri kick of two elite 

karate athletes. IEEE Symposium Series on Computational Intelligence (SSCI) IEEE Symposium Series on Computational Intelligence (SSCI) (2017). DOI: 10.1109/SSCI.2017.8285269

RELATED WORK 1/2

HUMAN MOTION ANALYSIS

 Actions could be performed in different speeds

and different body proportions.

 Using Shadow toolkit.

 Angle normalization algorithm And DTW

alignment algorithm.

 The proposed evaluation and visualization 

technique seems to be a valuable tool for 

advanced human motion analysis.
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Calin, A. D. (2016). Variation of pose and gesture recognition accuracy using two kinect versions. 2016 International Symposium on INnovations in Intelligent SysTems and 

Applications (INISTA). doi: 10.1109/inista.2016.7571858

RELATED WORK 2/2

VARIATION OF CLASSIFIERS AND KINECT
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 Analysis of several machine learning 

techniques (Accuracy - Precision - Time).

 6 Data sets used from Kinect 1 and Kinect 

2 tested with 41 classifiers.

 Computation time is higher for the Kinect 2 

datasets than for Kinect 1.

 Best overall performance is Multilayer 

Perceptron (Accuracy 99.0874%).



Enhancing the Classification Accuracy and Time of karate 

kata, providing Feedback and taking into consideration the 

Different Speed and Body Proportions.

PROBLEM STATEMENTS
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SYSTEM OVERVIEW
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PRE-PROCESSING 1/2

 Get Xbox Kinect(s) 

Readings.

 Data Interpolation.

 Feature Selection.

 Data Segmentation.
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Before After
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 Feature Selection:

 Find the dominant joint in the skeleton.

 This joint will be extracted to be used in segmentation.

 Segmentation:

 Calculate the average of each 3 frames and subtract them from the previous 3 

(Windowing).

 Calculate the stream threshold using ISO Data algorithm.

 Segment each movement based on the subtraction of the windows and the threshold.

PRE-PROCESSING 2/2

FEATURE SELECTION & SEGMENTATION



PROCESSING
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 Main used algorithm (F-DTW):

 Is an algorithm for measuring similarities between two 

signals using Euclidean equation.

 Each signal may have different speed from the other signal.

 Each signal doesn’t need to be matched with its mirror.

 We also tried:

 K-NN (K Nearest Neighbors).

 SVM (Support Vector Machine).

 Multilayer Perceptron.

 C-NN (Conventional Neural Network).

 DT (Decision Tree).

 $P Recognizer.



EXPERIMENTS OBJECTIVES
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 Experiment 1:

 Data-set: 4 individual Karate moves.

 Objective: Test F-DTW on these moves.

 Experiment 2:

 Data-set: First 7 moves of Kata 1.

 Objective: Segment the stream of movements.

 Experiment 3:

 Data-set: First 7 moves of Kata 1.

 Objective: Test multiple classifiers and cluster the 

moves.

 Experiment 4:

 Data-set: The 21 moves of Kata 1.

 Objective: Test new classifiers and evaluate the 

system with dependent and independent data.



DATA-SET
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 The data-set has been collected from multiple Karate 

players from Al Ahly Sporting Club.

 The data-set contains Kata 1 moves as a start.

 The data-set contains the correct version of the moves 

and another version that involved a common mistake.

 Cross-validation has been made to remove corrupted 

files.



EXPERIMENT 1 RESULTS
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 F-DTW was able to classify each move individually.

 The overall accuracy was 90%.

 The wrong classification was due to the small data-set.



EXPERIMENT 2 RESULTS
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 The segmentation algorithm was able to segment 

the stream of movements.

 The segmentation accuracy was 87.5%.

 F-DTW overall accuracy was 91.07%.



EXPERIMENT 3 RESULTS
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 F-DTW: 73.67%

 K-NN: 60%

 SVM: 50.2%

 C-NN: 47.1%

 DT: 43.06%

 $P Recognizer: 42%

 F-DTW: 93.65%

 K-NN: 79.36%

 SVM: 68.25%

 C-NN: 65.07%

 DT: 61.90%

 $P Recognizer: 60.31%

 Each move has been tested before 

and after clustering.

 Each move has been tested on 

multiple classifier.

 Classification time was improved 

after clustering.



EXPERIMENT 4 RESULTS
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 F-DTW: 90.32%

 K-NN: 76.03%

 SVM: 65.22%

 Multilayer Perceptron: 63.34%

 C-NN: 62.04%

 DT: 61.60%

 $P Recognizer: 60.01%



REPORT
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CONTRIBUTIONS
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 Paper 1: iKarate Improving Karate Kata.

 Status: Published.

 Place: Ambient Systems, Networks and Technologies (Conference).

 Paper 2: iKarate Karate Kata Guidance System.

 Status: Accepted and waiting for publication.

 Place: Mobile Systems and Pervasive Computing (Conference).

 Paper 3: iKarate Smart Coaching System For Karate Kata.

 Status: Submitted and waiting for reviews.

 Place: Journal of Ubiquitous Systems and Pervasive Networks (Journal).

 Paper 4: iKarate Karate Kata Aiding System.

 Status: Submitted and waiting for reviews.

 Place: Intelligent Networks and Systems Society (Journal).



DELL PHASE TWO ACCEPTED
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MARKET NEED
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USER FEEDBACK
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MARKET COLLABORATION
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 This project is in collaboration with Al Ahly Sporting club.

 They are helping us in collecting the data-set and testing our system.

 The club is giving us reviews on the system.



DEMO
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