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INTRODUCTION METHODS SUMMARY

Paleoneurology is the study of fossilized skulls * Endocasts: Linear measurements of maximum height, width, and length were each taken Percent Error Calculations
: : with digital calipers three times per endocast and averaged. Photographs of measurement 0.010
ar?d internal casts of bramca_ses (endocaSt.S) sites were recorded for reference. The volumes of the Taung Child, STS 60, and 0.005
with the goal of understanding the evolution Chimp/Monkey endocasts were taken by measuring the displacement of brown rice in a y g'ggg
of hominid brain anatomy and function (Falk, graduated cylinder S o0
2014) 3D Laser Scanner Models: Each endocast was scanned using a HandyScan 3D REVscan® ; -0.015
L. (Creaform, Inc.) at the University of Michigan 3D Laboratory. 3D files were stitched g B0
Access to endocast databases are limited due together and processed in collaboration with the UM3D Laboratory using 3-matik STL g_‘? 8823
to the need for protective storage facilities in Additive Manufacturing Software® (Materialise, Inc.). Endocast measurements were 0.035
museums and universities and the high costs replicated using the Measure Markup Tool in 3D-Tool V11® (3D-Tool GmbH & Co. KG) 8822

Scan Scan Scan Scan Model Model Model Model
Volume Height Length Width Volume Height Length Width

M Taung Child -0.021 -0.005 0.001 0.004 -0.018 0.001 0.005 0.004
m STS 60 -0.015 0.001 -0.003 -0.009 -0.006 0.004 -0.006 0.002
Chimp/Monkey  -0.038 -0.012 0.001 -0.001 -0.022 -0.009 0.003 -0.005

——72.206 "

associated with making casts

187341 —

Volume and surface area measurements using
three-dimensional (3D) laser scanner models
of human crania have been shown to be
precise and repeatable (Sholts et al. 2010)
High resolution 3D laser scanner models can

® Taung Child mSTS 60 Chimp/Monkey

- e Percent error was calculated for the linear and
volumetric measurements using the following

Figure 1: 3D-Tool V11 Length measurements  Figure 2: Width measurements Figure 3: Height measurements

be 3D printed cheaply and quickly | | | formula:
However, so far limited resources have been 3D Pr|r.|ted I\(Iodel.s. The Ta.ung Child, STS 60., and Chimp/Monkey endocasts were printed 0% Error — (observed value—endocast value) X 100%
. . on a Dimension Elite 3D Printer at a layer thickness of 0.254 mm. Volume was calculated by endocast value
devoted to making 3D fossil and endocast measuring water displacement in a graduated cylinder. Length, width, and height measures * All of the measurements performed yielded percent
scans available freely online for 3D printing were taken using digital calipers error values of less than 1%.

* Volume measurements yielded the greatest percent

HYPOTH ESlS RESU LTS error values, likely o.lue to the use of diffgring materials

(water and brown rice) for the volume displacement

Morphometric measurements of endocasts are Volurme Measurements
repeatable across 3D Laser Scanner Modeling software 100.00 250.00
and 3D printed models of the endocasts. 350.00

Length Measurements measures

200.00

CONCLUSIONS

e
< 250.00
E N DOCASTS v Highly accurate morphometric measurements across
| . 2 —_— 100.00 endocasts, 3D laser scanned models, and 3D printed
* Five endocasts were obtained from the Wolpoff 2 150.00 . ] :
o _— models are possible using technology available to
Paleoanthropology Laboratory at the University of Michigan: 100.00 50.00 Uni , £ Mich 4
. Taung Child (Australopithecus africanus) 50.00 niversity ot Michigan students

0.00

Length (mm)

. STS 60 (AUStl‘aIOpithECUS africanus) 0.00 Taung Child STS 60 Chimp/Monkey Taung Child STS 60 Chlmp/IVIonke La Quina 5 Jebel Irhoud 2 Fu.tu r.les StUdles .Cou.ld I nv.es.tlgate If the Sca n n I ng a nd
Unknown (Pan troglodytes or monkey) ® Endocast 285.00 325.00 178.00 mEndocast 11475 108.55 86 88 187.33 171.20 prlntlng FESOlutIOn IS SUfflClently hlgh to compare
. ) m 3D Scan 278.90 320.22 171.23 ® 3D Scan 114.89 108.17 86.96 189.44 170.27 o ]
La Quina 5 (Homo neanderthalensis) 3D Model 280.00 323.00 174.00 30 Model  115.33 107.90 87.15 Spec|f|c brain features
Jebel Irhoud 2 (Homo sapiens) M Endocast m 3D Scan 1 3D Model ® Endocast m 3D Scan 3D Model
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