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Tab. 3 Computational statistics of strain for two X-CT data unloaded

e, (pe) e, (pe) e. (pe) € (pe) € (pe) & (pe)
Mean 36 —13 1 —38 1 1
Standard Deviation 102 63 68 39 38 104
Max 273 153 141 85 112 318
Min —301 —219 —251 —169 — 145 — 181
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Fig. 4 Computational statistics of different subvoxel displacement

H1 P 4 Ca) AT TC IR A T A W A AE , TR 0 30 R0 UM 09 AR A B (H e AR — B, A 4
(b WAL, I E WA MRS, WARZE M FTE 0. 3voxel 5 0. 7Tvoxel B H¥{HIZR 2%/ K, 4 0. 005voxel,
P 1R 22 T phy 4 (B SRR SRS L TR i X 6 B T 53 44 0% 22 A 52 W BE R AT LA Z0ms . | BT 4 (o) ml L TR AT
W 25 T TS ALAS B AR o 22 WY IR R T JE M R R T R O S MR 0 R O S B v i 22 1Y e KL ER
0. 0015voxel 4 i %] 0. 0026 voxel , i B M 3% FF 5L DVC (i B T 50K %

F A X T SCER P LA LR DVC 53R A RS T REORE BE A (R SCRR A4 B R RO [ (HATE R B
A e, Horh S 4e R R S S g BLA R TR/ INVETE I R R AR T A TR M 5 3R SC DA YA TR
7 B (EL T M 5 AR 1) 50U 5 AR L AR e e A RO 25 . AR — LR AR A R BT R
TRAF 4T PERE L 2 DVC fel AL AR 2 B P A B R B 4. SRR/ 5
2 B T RORE R T O R N A AR SOR A =R B SRS L TR B AR T L 5
TE G L DVC Bk b B B AL



598 = om h # (2014 )55 29 &
# 4 RECHEH DVC MBI AGE
Tab. 4 The precision of displacement measurement of differement papers
Bay-* Franck-- Niu-? Wang!' Huang*! Pan-'*- This paper
Optimization 3-D gradient- 3-D fitting Newton- Iterative Iterative
) Levenberg FFT ) )
Algorithm base algotithm algorithm Raphson | least-squares | least-squares
] ) ) Cubic
Interpolation Cubic N/A™ N/A N/A - Cubic ]
B-spline
Simulated Simulated Fe-Ni
Bone Agarose Al Foam Al Foam
Input Data volumetric | volumetric Foam
X-CT X-CT X-CT SR-CT
image image X-CT
Data Noise Noise Noise Noiseless Nosieless Noiseless Noiseless Noise
Precision/voxel 0.035 0.06 0.015 0.02 0.026 0.01 0.008

%* N/ A denotes not applicable * * denotes entries not reported in papers
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Fig.5 3D distribution figure of displacement field of simulate uniaxial tensile test with noise and without noise
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Digital Volume Correlation Algorithm
Evaluation under X-CT Noise Condition

YANG Peng', WAN Ke-shu'?, QIN Tian-yang®
(1. School of Materials Science and Engineering, Southeast University, Nanjing 211189, China; 2.Jiangsu Key Laboratory of

Construction Materials, Nanjing 211189, China; 3. Department of Mathematics, Southeast University, Nanjing 211189, China)

Abstract: Digital Volume Correlation (DVC) is one calculation method to obtain the displacement field
and stain field in an object deformation process through analyzing two groups of 3D correlated images.
Understanding the performance of this algorithm under real noise condition is extremely important for
its application. A DVC algorithm was developed based on Newton-downhill method, least square
method and tricubic B-spline interpolation. The performance evaluation of this DVC algorithm was
carried out by using two groups of 3D X-CT images under real noise condition. In the ideal case
without noise, the displacement error of this algorithm is 0. 0065voxel; while in the case of X-CT real
noise, the displacement error increases to 0. 008voxel. The stain error is about 100pe from the
calculation of repeat unloaded X-CT data. Above results show that DVC algorithm is suitable for
calculation of displacement field and stain field in real object deformation.

Keywords: digital volume correlation; X-ray computed tomography (X-CT) noise; least square

method; B-spline interpolation



