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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.



Modeling and Analysis of Hand Gestures

• For the hand gesturing HCI, hand movements are used to control the 
processes of system, therefore, it is important to identify the kinds of 
hand gestures. 

• Generally the systems with hand gesturing interfaces include three 
main parts, modeling, analysis and recognition of hand gestures.



Modeling 

• The first stage in the process of 
hand gesture recognition is how 
to model the hand in a manner 
that can make the postures or 
gestures understandable as an 
interface in HCI.



Analysis

• The second phase is the analysis phase 
which estimates the required parameters 
that are needed for gesture recognition.

• There are two tasks identified for the 
analysis phase. 

• The first one is the feature detection, 
which relates with the extraction of 
useful features from the input image.

• The second one is the calculation of 
parameters estimation model from the 
extracted features.



Recognition

• In recognition phase the input visual gesture images are recognized as 
a meaningful gesture depending on gesture modeling and analysis.

• Recognition process affected with the proper selection of gesture 
parameters of features, and thus the accuracy of the classification.



Application of Hand Gesturing 
HCI



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 
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

• An example of the 
application of hand gesturing 
HCI in vehicles.

• HCI in vehicles provide 
assistance by helping stay in 
a particular lane, giving 
parking assistance, 
maintaining a certain speed 
but keeping a safe distance 
to cars ahead, warning 
against various potential 
dangers.



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

➢Difficulties in target detection

➢Difficulties in target recognition
➢Hand is an elastic object

➢Hand has a lot of redundant information

➢Position of Hand



Conclusion

• The working process of the hand gesture HCI is over-viewed which includes 
modeling, analysis and recognition of the hand gestures are discussed along with 
their advantages and disadvantages. 

• Applications of hand gesture show that studying hand gestures is useful which 
can be used to improve and enhance the life of the deaf people to provide them 
with a better quality of service which could also be applied to computer aided 
sign language teaching, virtual human research, special effects production, etc.

• Because of the complexity and diversity of hand gestures, the variety of 
background and unforeseen environment factors, the study of hand gesture 
recognition is still facing many challenges. 


