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3D Artifact Model Retrieval by Volumetric Spiral Scan Order
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Abstract: With the increasing performance of 3D acquisition devices, 3D digitization of archaeological ar-
tifacts has been promoted in various archaeology institutes and museums. The development of similarity
search system for 3D artifact models assists archaeologists to discover a new relationship between artifacts.
In this paper, for retrieving 3D artifact models, we propose a new feature extraction method for textured 3D
models, called Volumetric Spiral Scan Order (VSSO), which captures local color distribution and color differ-
ence of the 3D artifact models by calculating distances between adjacent color voxels while spirally scanning
voxel representation. To confirm the effectiveness of the VSSO method, we made the benchmark dataset
by taking a proper subset of 3D artifact models provided by the Virtual Hampson Museum, and performed
comparative experiments with previous methods. The experimental results demonstrated that the VSSO
method outperforms previous methods including Spherical Harmonics Descriptor and color-CHLAC feature.
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Fig. 1 Feature extraction process of the VSSO method.
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(b) voxel representaion
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Fig. 2 An example of voxel representation.

VOREEEE [ E % —RIZET A FPE LT, Continuous
PCA[17] WAL TV 5

EBILL2ZRICET AN D, K7 VR A ERT 5.
REFETE, £7, ZREETVOKIH EIZ, Osada b
DFFE) CHEERT S LT, ZRILETF V& HHE

WZEWT L. FLTC, BEOMEEMEY, K7 EIVEHO
RESIZEDLETEFLTHI LT, HERHE R L
FHIEWRT L. K7 BLVOfEIE, ShESORCGBEE L
2. ToLE, HEOETETAL L 2 EEEEARE L 2 o
729, £ O RGBHORKMEEZ R L VOfEL T 5.
X 2 1d, UEOMIIZ X AR LR 7 LIVEROFITH
B, RETHETIE, 64x64x64DKREETRY LIVEH
FEET A, ZRICETFTNVORIKEERED, K7 EIVEH
IIREE N TV A Z LD H 5

2.3 VSSO &S & 45 8umH

K7L WEIDS, VSSO L D EEHARY V%15
F9, FOLIRIBIRET 7 AF XS, ETIMET S0
FERTEEMERE LS 2500, K7 VERE—ED
REZSLMRETHET L. IRETFLETIE, 64x64%x64 DK
ESORT L VERE, KMANT4ESTTHI LT, 64
D 16 x 16 x 16 DK E SO/NEBIZ 7T v 7 45E L7,

RIZ, F/NHIIZBWT, K7 v 2RI ER LA
B, HAERELTWAERZ LIV ERIERTAEZ L
LoD ET S, DL X, m@ﬂ%k 2R
LI EHLAE, EHELVERIZLIVTRVWIEAIZOA, f
DHiEE IR T 5.

X 3 i, VSSO IZBIT 2Rk EEDNEF 2R L72b
DTHDH. BHhYRTED0, M3 TlE, /MEBOKRE
SHhAx4x4ELTVDS, ZRICOWBIEROELRES, 1K
7%W¢O%@L&#B ED R, ZohERoEE %L,
xHll -yl - 2@ FENENE BB L TT .

O d 121X, RGBEDOL—2 1) v Nz v 5
BAEEELTVWAERZ V% v, = [R., G, B.], RIES
THRI¥NE v, = [Rp,Gn, Ba] £ T 5L,

d(Ve, Vi) = \/(Rc = Ry)? + (Ge — Gp)? + (Be — By)?

© 2017 Information Processing Society of Japan

[FFF
== i >
> gl
- . ™ -—l—
=~ (]
=0 '-. 1 ::l_ ':I
: T T ;:l_
: i ‘ T
LIV N N R g
B3 VSSO MBS 5 LA

Fig. 3 Scanning order on the VSSO method.
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Fig. 4 Examples of 3D artifact model in the benchmark
dataset.
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Table 1 Sixteen classes in the benchmark dataset.
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Table 2 Performance comparison in terms of NN, FT and ST.

Method NN FT ST
Baseline 0.636  0.418  0.607
SHOT [13] 0.500  0.285  0.449
SH-Lab [5] 0.527  0.402  0.632
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VSSO 0.676 0.494 0.678
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Fig. 5 Performance comparison in terms of Recall-Precision

curve.
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Fig. 6 Retrieval results of each method for a patterned bottle model.
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