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INTRODUCTION 1/2

Gedan BaraiAge Uke
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 Karate Kata is composed of moves.

 Moves must be done in a certain way.

 Common mistakes:

 Joints Angle.

 West Rotation.

 Hand Position.

 Leg Position.
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 Kinect support the tracking of up to 6 people.

 Kinect supports the tracking of up to 25 joints.

 Each joint is identified by its name.

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

 The skeleton has 2 tracking states (Tracked - Not Tracked).

 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

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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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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DECORATOR DESIGN PATTERN
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 Intention:

 Attach additional behavior or state to an 

entire class.

 Usage:

 Creating dynamic report system for 

better customizations.
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 Get Xbox Kinect(s) 

Readings.

 Data Interpolation.

 Feature Selection.

 Data Segmentation.
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Before After
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 Interpolation is a method of constructing new data points within the range of a discrete set of 

known data points.

 Extrapolation is an estimation of a value based on extending a known sequence of values or 

facts beyond the area that is certainly known.

 Both are used for predicting the value of a dependent variable.

PRE-PROCESSING 2/3

INTERPOLATION & EXTRAPOLATION
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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 3/3

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).

 DT (Decision Tree).

 C-NN (Conventional Neural Network).

 $P Recognizer.



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

player from Al Ahly Sporting Club.

 The data-set contains the following moves:

1) Hidari gedan-barai.

2) Migi chudan oi-zuki.

3) Migi gedan-barai.

4) Migi tetsui-uchi.

5) Hidari chudan oi-zuki.

6) Hidari gedan-barai.

7) Migi jodan age-uke.

 The player made each move and its common 

mistake 15 times.



EXPERIMENTS
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 Then the system was tested.

 The player tested the system 16 times.

 Each test contains the first seven moves of Karate 

Kata 1 (Hein Shodan).

 Each test was a combination between the correct 

moves and the wrong moves.



RESULTS
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 F-DTW: 83.67%

 K-NN: 70%

 SVM: 60.2%

 DT: 53.06%

 C-NN: 57.1%

 $P Recognizer: 54%



GUI (GRAPHICAL USER INTERFACE)
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PAPER 1 PUBLISHED
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Ambient Systems, Networks and Technologies Conference



PAPER 2 ACCEPTED
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Mobile Systems and Pervasive Computing
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DELL PHASE TWO ACCEPTED
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DEMO
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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.

 They intend to buy the system as soon as it’s finished.



USABILITY STUDY
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