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Overview of Hand Gesturing HCI 
 

●  Using of keyboards, graphic displays and mice restrict the 
naturalness and speed of interactions between people and 
computers. Therefore, the usage of available flow of information 
might be limited by the existing techniques of HCI. Such limitations 
are very obvious for new technologies, like virtual reality.  

●  To address this problem, many novel techniques and devices have 
been introduced into HCI, including applications of hand gestures.  

●  Using hands as a device can help people communicate with 
computers in a more intuitive way.  



From: Rautaray, Siddharth S., and Anupam Agrawal. "Vision based hand 
gesture recognition for human computer interaction: a survey.” 



From: Rautaray, Siddharth S., and Anupam Agrawal. "Vision based hand 
gesture recognition for human computer interaction: a survey.” 



Modeling and Analysis of Hand Gestures 
 
●  Detection 
●  Tracking 
●  Recognition 

Figure is from: Pavlovic, Vladimir I., Rajeev Sharma, and Thomas 
S. Huang. "Visual interpretation of hand gestures for human-
computer interaction: A review."  



Modeling and Analysis of Hand Gestures 
 
●  Detection 

○  This stage locates and extracts the hand gestures, thus 
the data of hand movements will be separated from the 
background of images.  

○  The extracted data will be passed to the stage of tracking 
and recognition.  

○  Techniques are based on visual features, e.g. the color of 
human skin, the shape and motion of hands.  



Modeling and Analysis of Hand Gestures 
 

●  Tracking 
○  This stage is similar with the stage of detection, but requires 

speed is high enough to operate at image acquisition frame rate.  

○  Tracking is about the frame-to-frame correspondence of the 
segmented hand regions or features. These regions or features 
contain the information about the observed hand movements.  

○  It provides the inter-frame linking of hand/finger appearances, 
which is trajectories of features in time.  



Modeling and Analysis of Hand Gestures 
 

●  Recognition 
○  The goal of this stage is the interpretation of the semantics that 

the hand(s) location, posture, or gesture conveys.  

○  Static hand gestures recognition (e.g. postures) 

■  A matcher of template or a general classifier is usually used 
for the recognition, which can be a linear learner or a non-
linear learner. 

○  Dynamic hand gestures recognition  

■  The recognition requires to deal with temporal dimension.  



●  An example of desktop applications 
of hand gesturing HCI.   

●  Hand gestures substitute the 
interaction devices of keyboard and 
mouse.  

●  Tablet computer applications can 
employ hand gestures for the 
interactions.  

Application of Hand Gesturing HCI 
 



●  An example of virtual reality based 
game using hand gesturing HCI.  

●  In virtual reality, the interactions use 
hand gestures to enable realistic 
manipulations of virtual objects. 

●  The application can track the hand 
movements of users to manage the 
orientation and the motion of the 
visual objects, or to navigate the 
environment in a virtual world, etc.  

Application of Hand Gesturing HCI 
 



●  An example of the robotic learning 
using hand gestures. 

●  The interactions usually happen in 
the real world.  

●  Hand gestures can control a robots 
hand and arm movements to reach 
for and manipulate actual objects, as 
well its movement through the world.  

Application of Hand Gesturing HCI 
 



●  An example of the application of 
hand gesturing HCI in medical 
environment. 

●  Mice, keyboards and touch screen 
displays that often used by nurses or 
doctors are found to be the medium 
to spread infection in the hospital.  

●  Through hand gesturing HCI, people 
can control the surgeons without 
touching devices. 

Application of Hand Gesturing HCI 
 



Discussion 

●  Advantages 
●  Human hands gestures replace the classical but clumsy 

devices for HCI. Hand gesturing HCI provides an natural and 
attractive way for human to communicate with computers. 
○  For example, the interaction with 3D objects. The mouse just 

have 2 degrees of freedom, and thus cannot properly emulate the 
3 dimensions of space.  

●  Hand gesturing HCI allows users to express their feelings or 
thoughts through hand gestures.  



Discussion 

●  Disadvantages 
●  The techniques used at each stage have different sets of limitations.  

○  e.g. the color based segmentation could be confused by presence of 
objects of similar color distribution as that of hand.  

●  The overall performance of any gesture recognition system is very much 
dependent on these set of techniques used for its implementation. 

●  No standard baseline algorithms that could accurately define the 
quantitative or qualitative robustness of any system using hand gesturing 
HCI specifically.  



Reference 
[1] Pavlovic, Vladimir I., Rajeev Sharma, and Thomas S. Huang. "Visual interpretation of 
hand gestures for human-computer interaction: A review." IEEE Transactions on pattern 
analysis and machine intelligence 19, no. 7 (1997): 677-695. 
[2] Rautaray, Siddharth S., and Anupam Agrawal. "Vision based hand gesture 
recognition for human computer interaction: a survey." Artificial Intelligence Review 43, 
no. 1 (2015): 1-54. 
[3] Lu, Wei-Lwun, and James J. Little. "Simultaneous tracking and action recognition 
using the pca-hog descriptor." In Computer and Robot Vision, 2006. The 3rd Canadian 
Conference on, pp. 6-6. IEEE, 2006. 
[4] Lee, Hyeon-Kyu, and Jin-Hyung Kim. "An HMM-based threshold model approach for 
gesture recognition." IEEE Transactions on pattern analysis and machine intelligence 
21, no. 10 (1999): 961-973. 



Question? 


