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Fig. 1. Diagram showing the production process. I: Digital 3D
modeling of the skull. (1), 49 photographs of the specimen were
taken (Figs 2 and 3). (2) The photographs were imported into the
free 3D model generator 123D catch to build the 3D model of the
specimen (Figs 4 and 5). II: Life restoration using the 3D modeling
program ZBrush. (1), Reconstruction of the skull. (2),
Reconstruction of the soft tissue on the skull. (3), Reconstruction
of the body with trunk and limbs (Figs 6 to 10). III: Production of
the 2D illustration. (1), Consideration of the composition of 3D
models reconstructed. (2), A 2D illustration rendered from 3D
models was finished on Adobe Photoshop (Fig. 11).
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Fig. 2. Setting of the specimen. A: the specimen with landmarks
placed on a wooden table with woodgrain patterns, B: the skull
with landmarks, C: the mandible with landmarks. These landmarks
help “123D catch”, which generates 3D models from photos.
Masking tape is recommended to protect the specimens.
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Fig. 3. Photograph taking for the 3D model building. In total, 49
photographs were taken from 8 views in 6 different levels, and one
from the top in this reconstruction. This figure is simplified to 4 to
show views in 3 different levels plus one from the top.

[X/4. 123D catch THILE 723D EF V. A7 — VITRE. A:5H
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Fig. 4. 3D models generated with 123D catch. Not to same scale. A:
skull, B: mandible.
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Fig. 5. Comparison between photographs (left) and reconstructed 3D
models (right) of UHR 33282, the holotype of Archaeodobenus
akamatsui, in the same views. Dorsal views of the skull (A, a), Left
lateral views of the skull (B, b), Ventral views of the skull (C, ¢),
Left lateral views of the mandible (D, d), Dorsal views of the
mandible (E, e). Photographs were taken 10 m from the specimen.
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Fig 6. Landmarks for measurement marked on generated 3D models.

These numbers correspond to the measurements on Table 1. A:
dorsal view of the skull, B: anterior view of the skull, C: lateral
view of the skull, D: posterior view of the skull, E: ventral view of
the skull, F: lateral view of the mandible, G: dorsal view of the
mandible.
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Table 1. Difference of measurements between the actual and
generated digital data in percentages. See Figure 6 for the points
for measurement.

siagy PAOER DTFAOE SACECAT sy
& SHE sHEfE HETEEC
Actual Calculated The
Measurement values of Relative values of the percentage of
. the values of the 3D model to  the calculated
points specimen 3D model the actual values to the
(mm) values actual values
1 29.3 1.9455  28.41914953 97.0
2 59.6 3.972 5802151731 97.4
3 40.8 27719 4049089724 99.2
4 574 3.9787  58.11938845 101.3
5 107.5 7.273 106.241313 98.8
6 299.5 20.969 306.3074513 102.3
7 80.9 53799 7858760346 97.1
BB _ 8 65 48012 70.13416639 107.9
= 3 9 81.9 5456  79.69924432 97.3
= «® 10 2174 15.3046  223.5639763 102.8
11 2415 16.4761 240.676818 99.7
12 2705 18.6378  272.2541378 100.6
13 240.6 16.5177  241.2844956 100.3
14 295.5 20.2323  295.5460082 100.0
15 186.8 12.4255 181.5071408 97.2
16 113.2 7.9082 1155200814 102.0
17 300.2 20.5509 300.2 100.0
18 723 49067 7156102712 99.0
T % 19 163 11.0342 160.926628 98.7
Ee _g 20 1734 12.2386  178.4920184 102.9
=) :Eu 21 61.1 41182  60.06126763 98.3
22 218.3 14.9681 2183 100.0
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Fig. 7. The 3D model of the skull. Missing parts (i.e., dorsal and right
sides of the skull) were modeled based on Tanaka and Kohno
(2015). A: dorsal view, B: anterior view, C: lateral view, D: posterior

view, E: ventral view.
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Fig. 8. Reconstructed masticatory muscles in ZBrush.
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Fig. 9. Eyeball size and head outlines of E. jubatus and A. akamatsui.
Top; ratio of the eyeball diameter to the orbit. Middle and bottom;
outlines of the eyeballs, heads and skulls in dorsal view (middle)
and lateral view (bottom) based on CT images (for E. jubatus). Not
to same scale.
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Fig. 10. Reconstructions of masticatory muscles and eyeballs (A) and
life restoration (B) in ZBrush.
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Fig. 11. Life restoration of A. akamatsui, based on proportions of
Eumetopias and Otaria in ZBrush. A: anterior view, B: left lateral
view, C: dorsal view.
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Fig. 12. Completed illustration of the restored A. akamatsui by adding the background and whiskers on Adobe Photoshop. This illustration is
originally published in Tanaka and Kohno (2015).
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