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Locomotion is one of the basic needs of all animals. Nature has created a variety of locomotion mechanisms 

to adapt to different environments, to increase chances of survival in competition with other animals living in 

the same area, and to allow exploring other area in search for food and shelter [1, 2]. This paper focuses on 

savannah monitor (Varanus exanthematicus, see Fig. 1.) walking [3]. Monitors are vertebrates with dorsally 

depressed anatomy and both the pectoral and scapular girdle confer them the characteristic reptilian ambulation 

system. This work presents the first step before the inverse dynamic analysis of walking using natural motion 

data acquired through motion capture and force plate recordings. The kinematic model is used together with the 

motion data recorded during an experiment conducted at the Universitat Politècnica de Catalunya, 

Biomechanical Engineering Lab in 2017. The data was used for determining range of motion for individual 

body segments, center of mass position during locomotion and, finally, contact points with the ground in global 

reference frame.  

The presented model is based on body measurements and is developed in Matlab [4]. All joints were 

assumed to be spherical joints as it is often done in human body models [5, 6]. Body segment masses were 

calculated based on volume approximated by simplified body geometry and were used only for center of mass 

calculation from static equilibrium. 

 
Fig. 1: Test subject with reflective markers during motion capture (Savannah Monitor)  
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