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Challenges: 

Adapt the pre-processing stage of the previously developed AI-based gesture recognition 
system made for 5DT 5 data-glove, to allow the PNN, as the core of the gesture classification 
system, to work with nput vectors of higher dimensionality without significant deterioration 
of its performance in VR environments.          

 
Work description: 

 
1. Preparation of data acquisition program to allow collection of gesture data from various data-

glove users and store them in data files named after the gesture designation (G01-G12) (Fig.1).  
 

2. Acquisition of gesture data for the twelve different gestures from the gesture dictionary. In this 
experiment, two female and three male subjects took part. The acquisition process entailed 
following steps: 

 Subject is first familiarized with the gestures and gets to try each of them before real 
experiment; 

 Calibration is performed with a fully open hand (palm) and fully closed hand (fist), after 
which the system is ready for operation;  

 Subject is allowed 30 seconds to perform each of the gestures, during which time the system 
records the gestures as 10-member vectors – which correspond to 10 sensor signals (2 per 
each finger) (Fig.2). 

 
3. Application of Principal Component Analysis (PCA) to reduce data dimensionality and allow the 

probabilistic Neural Network (PNN) to perform gesture recognition on the data sets with reduced 
number of vector members.  

 
Results: 
As the result of the first stage of this investigation, during the gesture acquisition process, each of the 
five subjects produced 12 data files, in total – 60 files which need to be processed.  
Principal component analysis performed in the subsequent step of the processing, generated the PCA 
scores (sample is shown in Fig.3) and it was possible to see that, for all of the subjects, all gestures 
could be efficientlz reduced to vectors consisting of just several members which represent the 
components which account for more than 90% of the variance (example diagrams shown in Fig.4)    
 

Future work 
The next immediate step in this investigation shall include: 

 Training the PNN using the reduced-dimensionality data set 

 Testing the PNN for accuracy of gesture recognition 

 Analysis of results 
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Fig. 1 Twelve gestures of the gesture dictionary used in the experiment 

 
 

 
Fig. 2 Example of a file which stores recorded gestures as 10-member vectors 

 
 

 
Fig. 3 Example of the generated scores for a single subject for a particular gesture 
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Fig.4 Diagrams showing relative contribution of PCA components to the variance                        
for the five subjects (a-e) for gesture G05 
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