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Feature extraction of image stack and its application in nematode classification

Wang Xueping Liu Min

(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The effective information of 3D multi-focal image stack is distributed on different image layers, so the feature extraction and
classification of image stacks are significantly different from that of 2D images. In this paper, an image fusion based multilinear analysis
approach is presented to use for classification of multi-focal image stacks. First, the image fusion techniques are used to combine the
relevant information of multi-focal images within a given image stack into a single image. Besides, multi-focal images within a stack are
fused along 3 orthogonal directions, and multiple features extracted from the fused images along different directions are combined by
using canonical correlation analysis ( CCA). Furthermore, because multi-focal image stacks represent the effect of different factors-
texture, shape, different instances within the same class and different classes of objects, the image fusion method within a multilinear
framework is embeded to propose an image fusion based multilinear classifier. The experimental results demonstrate that the multi-
direction image fusion based multilinear classifier can reach a higher classification rate (97% ) than other classification methods.
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Fig. 1

nematode images in different focal planes

Multi-focal nematode image stacks and the
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Fig.2 Block diagram of image fusion for discrete wavelet transform and sparse representation
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Fig.3 Fused images of image stocks along 3 different

directions x,y,z
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Fig.4 Block diagram of multilinear analysis method based on image fusion
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Fig.6 Multi-focal nematode image stacks



511

FUGAR B RFIE SR B B A28 732 v 64 )

-1757-

FEA PRI, OF HLAFAS 9250 HE 42 100 W, B 2 i 52 30 445
e S E2/ € TeE ISR SR

TE B U N AR 22 7m MR R & v e 0 3 58 4%
R — AN B H 4T 7% 28 # ( discrete cosine transform,
DCT) 8, & 7 FroR Sy JURP AT By R Rl G 53k, 1)
n, DWT 75 e € 1% il 5 J7 ¥, AE R A Contourlet 7% 4t
(nonsubsampled contourlet transform, NSCT) , 7F fil & =4k
Z REEGAR TR, kxS e 1R T, mT LA 2Rl
B R LR PR T i Bk MR (S B F 58 8

T AR R T MR A ) 2 M 4 S T A
Z R MRMGAR  h A OL 3, X L 1 7 R HIAR [R) 43
FARRITEOLT 20 2 7 ) fl S UG AN AR Rl 185
YRR A GBI 43 28R B0, ink 1 fios . SEge e ofdi
T MSVM ( multiclass support vector machine ) Bl CRC
( collaborative representation classfier )7’ SRC ( sparse
representation classifier) '"*’ | DPL ( projective dictionary pair
learning ) [ NRS (nearest regularized subspace ) Ay gl
L Me e R 3 28R o X T T EUR G i o 2845, I
G5 TR A RTINS I I 2 SR A AR AR 1 2 0 1) 5 T

!

(a) DWT

(b)NSCT

(c) DWTSR

7 ZFEERRLNG T ITE 2 7T AL AR 4S
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Table 1 Recognition rates comparison of different classification methods (%)
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