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Wavelet Analysis on the Feature of Microstructure Image
of Minced Food Material

LI Hua-bei, ZHAO Jie-wen
(School of Biology and Environmental Engineering, Jiangsu University of Science and Technology. Zhenjiang 212013)

Abstract: Because of close relationship between the microstructure of minced food material and its rhe-
ological behaviour, correctly recognizing and extracting the characters of its microstructure image is
one of the most important subjects to model the rheological behaviour. Images of various minced food
material microstructures were wavelet transformed in this paper to study the multiscale features of the
image. Simultaneously, the wavelet coefficient transformed was analyzed statistically to discuss the
differences of their statistic data. In the end, the statistic parameters for rheological behaviour model-
ing were predigested by calculating the eigenvalue of the matrix.
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Fig.1 Two dimensional and dyadic wavelet decomposi-
tion filter bank
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Fig. 3 Four kinds of different microstructure image of minced pork
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Fig.2 A decomposition in four components
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Tab. 1 Wavelet coefficients statistic analysis on image fig.

3(a)

Gt BHE mKE mAME STEE bRz
d —0.002 1.184 —1.032 2.216 0.133
& —0.001 1.957 —1.701 3.658 0.238
di 0.001 2.883 —2.712 5.595 0.487
db —0.004 1.322 — 1117 2.439 0.177
a3 0.005 2.232 —2.190 4.423 0.373
& —0.002 3.750 —3.465 7.216 0.725
d} 0.001 0.891 —0.938 1.828 0.113
d3 0.000 1.385 —1.332 2.717 0.188
d; 0.018 2.228 —2.045 4.274 0.434
as 0.520 8.184 — 1.628 9.812 1.250
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Tab. 2 Wavelet coefficients statistic analysis on image fig.
3

gitsH WHEH  EAE SUME SATEE bRifEE
di  —0.007 1.205 —1.187 2.391 0.230
di —0.010 2.084 —2.309 4.393 0.429
di 0.019 3.901 —3.190 7.092 0.959
ds  —0.006 1.314 — 1.230 2.544 0.19%
d3 0. 004 2.252 —2.249 4.501 0.405
di  —0.006 4.685 —3.104 7.762 0.728
d? 0.000 1.199 —1.033 2.233 0.157
d; 0.000 1.639 —1.162 2.801 0.254
a3 0.002 2.463 —2.107 4.571 0.603
as 1.056 10.195 — 1.735 11.930 1.764
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Tab. 3 Wavelet coefficients statistic analysis on image fig.

3(e)

Q@its HE mRE mAME SR ARz
dl  —0.006 1.236 — 1.187 2.423 0.328
i —0.002 2.760 — 1.892 4.652 0.476
4 0.026 4.526 —3.974 8.500 0.970
d5 —0.007 1.394 —1.478 2.871 0.240
d3 0.003 2.898 —2.110 5.008 0.503
43 0.055 4.703 —3.249 7.952 1.088
d; 0.002 1.288 — 1.060 2.348 0.175
d; 0.005 1.893 — 1.083 2.976 0.272
dy  —0.022 2.933 —3.115 6.048 0.717
as 1.875 11.448 — 1.342 12.790 2.464
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Tab. 4 Wavelet coefficients statistic analysis on image fig.
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il HWE  BKE BAME HAEEE bREE
di —0.003 1.254 —1.190 2.444 0.399
d}  —0.001 2.834 —1.857 4.691 0.484
di 0.068 5.471 —3.935 9.406 1.294
dy  0.003 1.536 — 1.430 2.966 0.295
d3 —0.007 2.956 —2.667 5.623 0.533
dy  0.064 5.202 —3.389 8.591 1.363
d} 0.000 1.491 — 1.084 2.575 0.191
di  0.001 1.933 —1.128 3.061 0.288
di  —0.006 3.214 —3.109 6.323 0.959
as 3.396  12.568 — 1.268 13.836 3.436
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Fig. 4 The variety of wavelet transform coefficients statistic (= 3)
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Tab.5 The eigenvalue of the statistical matrix

= = SU NI N E

3@a) 5.66 0.10 0.10 531 0.06 0.10
3(h) 6.52 0.08 0.52 551 0.11 0.14
3o 7.45  0.39 0.01 6.01 0.27 0.68
3(d 8.08 0.75 0.10 6.23 0.20 0.94

gy A Ji by e 7%
10.97 0.19 0.19 0.90 0.01 0.03
12.01 0.36 0.36 1.19 0.01 0.07
13.44 0.60 0.64 1.43 0.08 0.08
14.31 0.8 0.97 1.71 0.09 0.09
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