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Abstract—Modern birds are derived from a group of 
carnivorous bipedal dinosaurs known as theropods, with which 
they share many morphological characteristics [1-7]. For this 
reason cursorial birds have been widely used as models for 
understanding the locomotion of their non-avian ancestors 
(non - avian theropods) [8-11]. In our research we have 
demonstrated that chickens grown with artificial tails exhibit a 
kinematic locomotive response in their limbs similar to what 
we would have seen in their extinct ancestors [11]. Our results 
support the hypothesis that gradual changes in the location of 
the center of mass resulted in more crouched hind-limb 
postures, and a shift from hip-driven to knee-driven limb 
movements through theropod evolution. This suggests that, 
through careful experimental manipulations during the growth 
phase of ontogeny, extant birds can potentially be used to gain 
important insights into previously unexplored aspects of 
bipedal non-avian theropod locomotion. 

The wide variability in body size and the existence of a heavy 
tail at the rear end of the body in certain dinosaurs, has 
generated controversy over the degree of maneuverability 
achieved by these animals, due to the biomechanical 
implications that a tail has in changes in the location of the 
center of the body mass and the distribution of mass around it. 
The tail could significantly change the moment of inertia of 
the body when the animal is turning during locomotion [10, 
12-19]. These issues are being analyzed in our research work. 

On the other hand, current birds exhibit a “head bobbing” 
motion during low speeds, which is characterized by a rapid 
forward thrust head movement, the latter helps stabilize their 
visual surroundings, which prevents the sensation of blurred 
images during head movement [20-24]. It is interesting to note 
that this bird’s behavior has been used to understand the visual 
system of their extinct ancestors [21], but there are no studies 
that relate it with the locomotion of these extinct animals. We 
believe that head bobbing aids to enhance the visual system, 
but it also impacts the animal’s biomechanics and the efficient 
use of energy by breaking the inertia and pushing the center of 
the mass forward to begin the first stride, consequently 
stabilizing the body during intermediary stages of movement. 
It is expected that non-avian theropods have also exhibited 
head bobbing during low speeds. We believe that the 
relationship between head bobbing motion and the existence 
of tails is an open research question that needs to be further 
analyzed. 

In this context we are currently analyzing the consequences on 
kinetics and kinematics of the presence of a tail during bipedal 
locomotion of cursorial birds and theropods through virtual 
simulations. We will also carry out kinematic studies in a 
cursorial bird, whereby the biomechanical parameters that 
relate to head bobbing will be identified. Finally, we will also 
take direct energy records on bio-inspired physical models of a 
theropod to enable us to understand the mechanical principles 
that underlie movement and animal behavior [22-30], and to 
determine the mechanical advantage of the presence of a tail 
and head bobbing movement on bipedal theropod locomotion, 
thereby establishing adaptive advantages of exhibiting a tail 
and verify if it is possible to rethink the locomotion of 
primitive theropod dinosaurs using head bobbing during low 
speeds. 

We expect that the results of this interdisciplinary research 
work will have an impact on the area of ecology and 
evolutionary biology, as well as on the modeling and 
construction of new bio-inspired robots. During the workshop 
the main aspects of the described research work will be 
presented. 
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