7574 0AECAD 82-7
(1996. 10. 9)

ZAMA Y aETY Y IDEBEEANDIGH

~ FFYIRTUTAI—ILOESE -

SAANZIE, G PR AR
suzuki@cim.pe.u-tokyo.ac.jp
IR A LA ARSI T I
T 113 FRAESCIX AL 7-3-1

1993 EREEA¥FREBREDROOHER - LV TAFAFAT LT, Y ITOFF) xABHLLEAT ¥ TAEZ—RXAD
BROANBEBEEENA[L, 2. 22T, CORTYFAL—AARELILIHAWR T 2V =7 P BSREEEH
DELTHARbREZB. Co7uedz7 Y 3EELOFER, BoBREYARBLT, X0 3KRTERT -4
R—-ZRHAL, ThYEEENWARINCGERT 2L Thok. TR, BT —E200=ABAYy v aF—
ADEREL A v ¥ o F— 2 OEIMLKOWTRR, EHIKIEHELT, BOAy V2T AhbTBEKRETLO
ER, BOXEBSRSOHET, HfTfviar—vay, REvIavr—vay, ZLTREREERCL2B0L 7Y
# OVERIC D WTIRR 5.

Triangular Mesh Modelling for
Archaeological Applications

— Revival of Dederiyeh Neanderthal —
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Department of Precision Machinery Engineering, The University of Tokyo
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This paper describes methods for generating triangular mesh models from unorganized measured data points,
and also for simplifying the mesh models. These methods are used in the course of a joint research project
conducted for “Revival of Neanderthal” at The University of Tokyo for creating three dimensional data base of
bones of a Neanderthal man. Using this data base, we also tried many applications for archaeological analyses;

assembly of mesh models into a skeleton, bone restoration, gait simulation, growth simulation, and creation of
bone replicas with a rapid prototyping technology.
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B 3: Classification of Lattice Points

4 4: Potential Field Computation
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£ 5: Merging Potential Fields of Multiple X-Scans 7: Left: The Whole Data Points (36,722 points) and
Right: Voxels with Positive Potential Value

@ 8: Triangular Mesh Generated with Marching B 9: Refined Mesh Model
Cube Algorithm (45,384 faces)
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B 10: Local Edge Operations[5]
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X 12: Mesh Simplification with Equal Weights
(874 faces). Bottom: Magnified View of the Tri-

angles in the Circles of Figure 11.
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11: Key Features for Assembling Skull and Jaw
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B4 13: Local Control of Mesh Simplification (1,397
faces). Bottom: Magnified View of the Triangles
in the Circles of Figure 11.
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15: Restoration of Lower Jaw Bone. Up-
14: Complete Skeleton (78 bone mesh mod- per: Broken Bone and Lower: Restoration by
els of 140,512 faces) Mirroring
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§ Before deformation After deformation

B 17: Control Lines for 3D Morphing
¥ 16: Gait Simulation

19: Characteristic Points Specified for Amud
(Courtesy of Dr. M. Kouchi, National In-
stitute of Bioscience and Human-Technology,

18: Control Polylines for Dederiyeh Neanderthal
(left) man and Amud (right)
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21: Rapid Prototyping with Stereolithography
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