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Human actions, source of meaning 

ÅDifferent kind of gestures: 
ïCommands: 
Åto control a system 
Årestricted vocabulary, learning 

ïActions: 
ÅWalking, drinking, reading, using phone 

ïCommunication: 
ÅSign language 
Ågesticulation: body motion that support the speech 
ÅEmblems 
Å(Facial expression) 

 
Social context and autonomy => Focus on actions and 
communication 
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Gesture recognition 

ÅLarge variety of solution: 
ïHand/body tracking 

ïSegmentation of human (data glove, 
electromagnetic tracking) 

ïExtraction of features 

ïRecognition 
ÅTemplate Matching 

ÅClassifiers  

ÅHMM 
[Mitra, Gesture Recognition: A survey, IEEE transaction on Systems, Man, and Cybernetics 2007] 
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Gesture recognition 

 

 

 

ÅTraditionally: 

ïFew research on high-interactive gesture recognition 

ÅAnnotation of videos 
[Laptev, Learning realistic human actions from movies, Computer Vision and Pattern 

Recognition, 2008]  

ïResearchers focus on accuracy 
[Alon, A unified framework for Gesture Recognition and Spatiotemporal Gesture 
Segmentation, Transactions of Pattern Analysis and Machine Intelligence, 2009] 

ÅCurrent ChaLearn gesture challenge 

 PhD Seminar ς November 2012 5 

Introduction  
Motivation 
Analysis of characteristics 
On-line prediction 
 



ÅTwo goal towards new action recognition: 

ïCharacterizing the action to understand human 
state of mind 

ÅAnalysis of motion characteristics 

 

ïReducing recognition time for on-line use 

ÅEarly gesture recognition 
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Analysis of motion characteristics 
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Analysis of motion characteristics 

ÅMotion characteristics 

 

 

 

ÅApplication 
ïHuman state of mind (excitation, tiredness) 

ïMedical assessment 

ïάƎŀƳŜέ ƛƴǘŜǊŀŎǘƛƻƴ 
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Analysis of motion characteristics 

ÅCommon gesture recognition 
ïExtraction of numerous features 

ïBased on Images and/or Skeleton 

ïLearning models on these numerous features 

üNo precise study of each feature 

ÅSpeed: 
ïMain characteristic of motion 

ïImportant role as feature for gesture recognition 
[Yoon, Hand gesture recognition using combined features of location, angle and velocity, Pattern 
Recognition,01] 

[Rehm, Wave Like an Egyptian ς Accelerometer Based Gesture Recognition for Culture Specific 
Interactions, British HCI, 08] 
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ÅGoal: classify motion speed  

 

ÅHand Motion 

ïRaising hand motion 

ï10 subjects 

ï3 categories (slow, medium, fast) 

ï10 trials per subject and category 

ÅCompare different features 

ïUse classification error 
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Slow Medium Fast 

Example: data collection for different speeds 

ÅFiltered and oriented of 45 degrees 
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Fast Medium Slow 

Misclassifications 

Performance over 300 motions 
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Filtered 
Hand Wrist Elbow Shoulder 

speed accel speed accel speed accel speed accel 
Step avg SD avg SD avg SD avg SD avg SD avg SD Avg SD avg SD 
1 12.7 10.7 46.3 10.7 14.7 12.0 47.0 13.0 20.0 21.3 48.0 20.3 43.0 46.3 37.3 38.3 
2 12.7 10.0 43.3 10.0 14.7 12.7 46.0 11.3 20.0 21.3 47.3 20.3 43.3 46.7 36.7 38.7 
3 12.0 10.0 41.7 9.3 14.7 12.7 44.0 12.0 19.3 21.3 46.3 19.3 43.3 46.7 36.3 37.7 
4 11.3 10.7 40.7 9.3 14.0 12.7 42.7 11.3 18.7 22.0 45.7 18.7 42.7 46.0 35.3 37.0 
5 10.7 10.7 40.3 8.7 14.0 12.7 42.7 10.7 17.3 21.3 44.3 16.7 42.7 46.0 35.7 36.0 
6 10.0 12.0 40.0 8.0 13.3 13.3 40.7 10.7 16.7 22.0 44.0 17.3 42.3 45.3 34.7 35.0 
7 10.0 12.0 38.3 8.7 12.0 14.0 40.3 10.0 17.3 22.0 42.0 16.0 42.7 45.3 33.7 35.0 
8 10.0 12.7 38.3 9.3 11.3 15.3 40.0 9.3 17.3 22.0 41.7 16.7 42.0 45.3 32.0 35.0 
9 10.0 13.3 36.0 10.0 10.7 17.3 37.0 10.7 17.3 22.0 39.0 18.0 42.0 45.3 31.3 35.7 
10 9.3 16.0 33.7 10.7 10.7 18.0 34.7 10.0 17.3 23.3 34.0 18.7 42.0 45.7 32.0 38.0 

ς Accuracy per joint ς Speed vs. Acceleration  
ς Standard deviation vs. Average. ς Resampling 
ς Filtered vs. Non filtered 
 

Results 
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Training the Virtual Human 

ÅOptimizing the threshold for accurate detection of hand movement 
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Conclusion 

ÅAcceleration based feature 

ÅGood accuracy of Non filtered gestures without low 
pass filter 
üspeed up the decision making of the VH 

[Elgendi, Real-Time Speed Detection of Hand Gesture using Kinect, Proceedings of CASA 
Workshop, 2012] 

 

ÅFuture work: 
ïInvestigate other characteristic 

ïCorrelation with subject characteristics (age/height) 

ïImprove early detection of characteristic 

 
PhD Seminar ς November 2012 16 

Introduction  
Motivation 
Analysis of characteristics 
On-line prediction 
 



 

 

Gesture recognition in interactive time 
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Gesture recognition in interactive time 

ÅReduce recognition time 
ïObservational latency vs. Computational latency 

ÅDetect gesture based on the first few instant of a movement 
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Gesture recognition in interactive time 

ÅMotion extrapolation 
[Hasegawa, Human-Scale Haptic Interaction with a Reactive 
Virtual Human in a Real-Time Physics Simulator, ACM 
Computers in Entertainment, 06] 

 

ÅProgressive block matching for 
dancing 

[Tang, Interactive Dancing Game with Real-time 
Recognition of Continuous Dance Moves from 3D Human 
Motion Capture, International Conference on Ubiquitous 
Information Management and Communication, 11] 
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Gesture recognition in interactive time 

ÅReducing observational latency  

[Masood, Measuring and Reducing Observational Latency when Recognizing Actions, International 
Conference on Conputer Vision Workshops, 2011] 

ïLimited features to position in frames 

ïBetter than baseline. Feature based only on distance between 
joints 

ïNo need for temporal segmentation 

ÅSimilarities 
ïClassify on sliding window 

ÅWe take dynamic of motion into consideration 
ïAdd temporal segmentation 

ïReducing threshold  
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Gesture recognition 

ÅRecording of gesture samples: 8 gestures, 3 different 
starting points, ~50 samples per gestures*starting 
point 

ÅGesture filtering 

ÅComputation of features: speed, acceleration, main 
direction of movement 

ÅTraining SVM classifier and observing accuracy 
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Preliminary Results 

ÅTrained SVM: 

 

 

 

üTrained classifier accuracy drops on different users 

ïAdd features to classifier, add more training data 

ïImprove detection of movement starting point 
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All trajectory 10 first relevant 
frames (0.33s) 

5 first relevant 
frames (0.16s) 

~98% ~92% ~80% 
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Preliminary Results 

ÅOn speed classification using best feature: 
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Gesture prediction 

ÅConclusion: 
ïEarly detection has potential 

ïMore robust features 

ïMore training data 

 

ÅFuture work 
ïEvaluation of dynamics in features 

ïCompare with State of Art 

ïCompare with HMM 
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Questions 
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ÅJittering is effect of joint occlusion 
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Data collection include jittering effect 



ÅCorrecting sensor errors (Butterworth low pass filter) 
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Two Examples of  Filtering impact on Inst. Speed and Inst. Acc  
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Non Filtered Filtered 

Comparison between filtered and non-Filtered  (45 degree) 



Joints comparison 
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ÅMotion at medium speed  

ÅInstantaneous speed of Hand Joint 
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Joints comparison 
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ÅHand & Wrist: similar amplitudes and low 
frequencies. 
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Joints comparison 
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ÅElbow: Similar characteristics but lower amplitudes 
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Å Instantaneous speed of Hand Joint 

ÅRelevance according to joint 
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