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Three Dimensional Edge Surfaces Tracked from Noisy
Industrial CT Slice Images
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(2 Institute of Image Processing and Pattern Recognition . Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: A 3D edge surface denoised tracking algorithm is proposed to reconstruct high accuracy
edge surfaces from the noisy industrial CT slices based on the 3D fractional-order integral. The
2D fractional-order integral method has effective denoising ability to preserves the texture detail
of the image, and it has low computation complexity and easy implementation due to the filtering
mask. In this paper, the 2D fractional-order integral has been extended to three-dimensional
images, its 3D continuous theory and the discrete filtering masks are also proposed, we call it
volumetric fractional-order integral. Since the Laplacian operator shows the sensitivity to the
noise, the traditional 3D edge surface tacking method cannot extract the high precision 3D edge
surface from noisy slice images effectively, the 3D fractional-order integral is added to the
tracking method to overcome the existed shortcoming. Our method is able to detect and extract
the 3D edge surface of sub-voxel accuracy from the 2D noisy industrial CT slice images. The
experiments have reported very encouraging results according to signal noise ratio and visual

effect by comparing it to the tacking method based on 3D Gaussian denosing method.
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B3 AT3DFIx4Wag b mEREEEEIRER
Fig. 3 Experimental results of the edge surface tracking algorithm based on the 3DFI
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Fig. 4 Original slice-stack images in three views
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(a) Tacked result from the noisy slices
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Table 1 Experimental results from different smoothing

factors of the 3D Gaussian smoothing calculus

SF VMSE VPSNR
1.2 946. 992 18. 367
1.0 761.769 13.313
0.8 705. 524 19. 646
0.6 429. 307 21.803
0.5 344.662 22.757
0.4 466.198 21. 445
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Table 2 The volumetric MSE and PSNR of the three
extraction methods
Method VMSE VPSNR
3D tracking method 382. 444 22.305
3D Gaussian denoised 344. 662 22.757
3DFI denoised 198. 005 25.164
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The tracked results of the 3D edge surfaces by different methods

T o 2 BOAS [R) 7 22 (0 W 1 AR SCRE PR RE W S A T
BT 3D el 2% MR i i G ol TG BR AR L AT RO
W TG G i V) IR P R O R = A 0l %
fi T

K3 FRAAERESEHERER

Table 3 The two tracked results with different
variance of the noises
o 3DFI(y) 3D Gaussian(SF)
0.01 25.164(—0.004) 22.762(0.5)
0.02 22.836(—0.007) 21.456(0.5)
0.03 21.328(—0.001) 20.465(0.5)
0. 04 20.226(—0.015) 19.687(0.5)
0.05 20.235(—0.15) 19.037(0.5)
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