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Background
Tamanduas utilize a diverse set of locomotor behaviours. Being excellent climbers , they We used the marker-less X-ray of moving morphology (XROMM) method to
also exhibit morphological adaptations to hook-and-pull-digging. As members of the Xe- visualize and quantify the three-dimensional movements of the scapula,
narthra, they belong to a sister-clade to all other eutherian mammals, which makes them humerus, ulna, and radius of two adult individuals.
intriguing study animals for research on adaptation and evolution in locomotion in mammals.

1. Fluoroscopy

2. Photogrammetry

Biplane X-ray videos were recorded during diﬀerent locomotor
behaviours: Walking on a level treadmill, climbing a vertical wooden
pole, and balancing on a horizontal wooden pole.

3-D surface models for each bone were created using
photogrammetry. In photogrammetry mages of various angles of
the object are combined to create a point cloud which can then be
used to create a surface model.
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Fig. 2 Examplary model of the left humerus in frontal view with notable
morphological features. The pronounced pectoral girdle, the enlarged
deltoid tubercle, and the large epicondyles oﬀer large attachement sites for
strong muscles of the forearm.
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Fig. 1 Scheme of the experimental set-up. X-ray sources and cameras are shown as well as examplary frames
from the obtained x-ray videos.
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3. Scientiﬁc Rotoscoping
The bones were combined to form a digital hierarchical marionette.
The marionette was then oriented in such a way that the bone
models matched the X-ray shadows of the bones in each X-ray video
frame.

Fig. 3: Animated bones were
matched to each frame of the
obtained X-ray videos to create
a moving model.

4. Outlook

contact:
Adrian Scheidt
scheidta@student.hu-berlin.de
+49 030 2093 6309
nyakaturalab.com

The resulting animation allows to measure 6 degrees of freedom
movements of the scapular fulcrum, the glenohumeral joint, the humeroulnar joint and the humeroradial joint. Based on this data for the
ﬁrst time the complex kinematics of tamanduas will be described
during diﬀerent locomotor behaviours (walking, climbing, balancing).
Additionally, a joint movement’s contributions to the overall movement will be quantiﬁed.
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