
This thesis deals with the analysis of 3D morphological changes and variability in the shape and 

form of facial expression during five specifically defined facial expressions (raising eyebrows, close both 

eyes, lips pursing, inflating both cheeks, smile). Changes in facial expression were evaluated in relation 

to sexual dimorphism and age category of probands using the methods of geometric morphometrics 

(Dense Correspondence Analysis, Paired Analysis, Principal Component Analysis, Shell-to-Shell 

Deviation) in program Morphome3cs and RapidForm. The analysis consisted of evaluating the surface 

of soft tissue changes that occur due to the contraction of facial muscles. Materials used for the analysis 

are 3D surface facial models of adult healthy people of the Czech nationality (63 women, 58 men) in the 

age interval 20-60 years. 

We considered methodology based on Paired Analysis to be more accurate, when we worked only with 

differences between the neutral expression and facial expression. By choosing a Paired Analysis, we 

prevented the morphological features of the face from being reflected into the results. Morphological 

features are a manifestation of sexual dimorphism or age factor as such, but they are not themselves 

the essence of facial expression. In this way, we analyzed the shape of the face after excluding its size. 

In the shape of facial expression, significant intersex difference was only found in expression of inflating 

both cheeks, which is more noticeable for male members. Age characteristic shape differences were 

detected in 3 expressions - closing both eyes, inflating both cheeks, with more distinct mimic 

movements in favor of the older age categories, and in the expression of a smile, which was more 

noticeable among members of the younger age. 

In line with our assumptions, a form of facial expression gained higher values for male members, with 

the exception of the expression of both eyes closed. Age characteristic differences of facial form were 

established for all facial expressions. 


