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Tab.1 Statistics data of beef water content %

M A 4 K& ¥H ¥y 2%
BIE4 71.09 ~79.22 75.59 2. 14
T 4 72.01 ~79.01 75.05 1.49
MREAR 71.09 ~79.22 75.39 1.89

2.2 RERTAE

283 ST A AT R Ak B A B O T R R, T T
ST Z AT AT AL B H R LG 2 Tk
B 4% 1E ( Multiplication scatter correction, MSC) , 7% 1
#r7fE4L ( Standard normal variate, SNV ) 45 5Z R {IF
B, 283 MSC 20 35 15 3 19 5635 B mT DL A 20 7
BRI 52 Wi, 19 98 5 0o R OC B O i i AR
B AN AR AR K B £ M AR
TR BRI — BUE B, PRI A S50 S B T A
LIS LI FE L 896 ~2 283 nm,

K1 UG 20t MSC AL BE Y B2 5 %15 .
BB BOGIE R M b, i 5 78 AR O R R AR A S 3t
230 A, A= P RE A B A S SRR AR 96 1
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Fig. 1 Reflectance of NIR spectra of beef samples
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Fig.2  Result of first clustering
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Fig.3 Result of second clustering
oI 2.3 Al A5, PR ARACRR 1 2R 515 DL R A% A
P BOE (P AR RO RN 2 firos o R 2 K&
K3 BT R 1 R 2R 45 2R, LI PLSR Jy i 2 5[] 4 462
B, 4 B PLSR 8 B JT 45 5% - R, 9 0.905 7,
SEC 2}y 0.0080,R 4 0.8629,SEV 34 0.0123, *f&
P A 9 25 A B Be 4L R AT AN R 9 4 OF 2 PLSR
AR AY | Je 22 25 RN 3% 3 o, o vp 32 g A 40k
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Tab.2 Clustering results and corresponding

wavelength
A 2 & 3

%515 1k P /nm ESRes A1k P /nm
1 896 ~972 1 896 ~928
2 979 ~1 140 2 934 ~ 1082
9 1146 ~1371 3 1088 ~1 160
6 1377 ~1384 4 1166 ~1416
4 1390 ~2 283 5 1422 ~2283
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Tab.3 Analysis of model based on clustering results
Fe 18] 2 JifF 7 B4 Ak 2 5 2R T 3 T 7 B4 Ak 3 25 2R
A R, SEC R, SEV iy R, SEC R, SEV

1 1-2 0.8903 0.008 6 0.1351 0.0128 1-2 0.866 1 0.009 5 0.314 4 0.026 2
2 1-2-9 0.889 1 0. 008 7 0.9198 0.0135 1-2-3 0.893 1 0.008 5 0.2016 0.0167
3 1-2-9-6 0.8879 0. 008 7 0.9311 0.0135 1-2-3-4  0.8959 0.008 4 0.8916 0.0139
4 1-2-9-4 0.9049 0.008 1 0.866 7 0.0122 1-2-3-5 0.9600 0.005 3 0.7129 0.0179
5 1-2-6 0.887 1 0.008 7 0. 5080 0.016 4 1-2-4 0.9179 0.008 1 0.908 9 0.009 0
6 1-2-6-4 0.9514 0.005 8 0.848 7 0.0161 1-2-4-5 0.9256 0.007 2 0.8472 0.014 4
7 1-2-4 0.949 6 0.0059 0.798 5 0.0167 1-2-5 0.948 0 0.006 0 0.722 4 0.0150
8 1-9 0.8699 0.009 3 0.8250 0.0104 1-3 0.792 1 0.0116 0.6827 0.0150
9 1-9-6 0.8708 0.009 3 0.8369 0.0107 1-3-4 0.8873 0.008 7 0.8922 0.017 4
10 1-9-6-4 0.9189 0.007 5 0.846 6 0.0161 1-3-4-5 0.9210 0.007 4 0.8578 0.0158
11 1-6 0.8385 0.0103 0.7313 0.0130 1-4 0.848 4 0.0100 0.7735 0.0135
12 1-6-4 0.9410 0. 006 4 0.8351 0.0158 1-4-5 0.9353 0.006 7 0.7595 0.0180
13 1-4 0.943 1 0.006 3 0.790 6 0.016 4 1-5 0.9376 0. 006 6 0.5549 0.0202
14 2-9 0.9354 0. 006 7 0.901 4 0.007 5 2-3 0.8954 0.008 4 0.8679 0.017 6
15 2-9-6 0.9475 0.006 1 0.773 8 0.0105 2-3-4 0.9539 0.0057 0.8910 0.0143
16 2-9-6-4 0.9185 0.007 5 0.7895 0.0148 2-3-4-5 0.9197 0.007 4 0.861 4 0.012 6
17 -6 0.906 1 0.008 0 0.460 5 0.0213 2-4 0.9205 0.007 4 0.9191 0.0111
18 2-6-4 0.9323 0. 0069 0.7516 0.014 8 2-4-5 0.9425 0.006 3 0.8490 0.0145
19 2-4 0.9311 0. 006 9 0.647 2 0.0165 2-5 0.968 5 0.004 7 0.697 3 0.016 6
20 9-6 0.9309 0.006 9 0.798 5 0.0123 3-4 0.9030 0.008 1 0.8387 0.014 4
21 9-6-4 0.918 4 0.007 5 0.6477 0.0182 3-4-5 0.9119 0.007 8 0.738 4 0.0158
22 9-4 0.916 6 0.007 6 0.6369 0.0182 3-5 0.9367 0. 006 6 0.565 1 0.020 1
23 6—4 0.904 0 0.008 1 0.5997 0.0260 4-5 0.9200 0. 008 2 0.570 8 0.018 8
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RAIR EXE HAREEAT RIS, W A BT,
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FE RSB AE A2 0 R R 25 2R 2 [ £
KA o A LI EE RAIUE T X — 45 o
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Ut o
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WA, AWl 5 M REP L, B
REERLGE 2 MBSO EW . HAh R4S
2 R4 R 2 BHEIT EA, B AT BT B R,
R, =0.919 1, B 4152254 0.011 1,
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BAE/NT 1400 nm Y PEELN o
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PR AR .

3 Ak
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e Sy HAR B FIE 30, 26 T A ok 10 0 A6 3505 0O
TR BEAT U4 AL B, PSR A B S AN () 5 B i 4
B8 R s R

(2) LA PSO BN Jo S A BLTT 5 R 2] T FF
B bR R R 1 4E B2 L 32 s O RO, 54
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Water Content Detecting of Beef Based on Spectral Analysis
and Clustering Analysis of PSO Algorithm

Tang Ming Xu Yang Peng Yankun Tang Xiuying Tian Xiaoyu Niu Lizhao
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Total water content is an important quality attribute for consumer satisfaction, and a more
accurate pre-detecting method is necessary. The conventional method of partial least squares regression
(PLSR) has been widely used in meat water content forecasting. In this study, the cluster analysis of
particle swarm optimization algorithm was carried out and calibrated as one of the optimization methods of
PLSR with the goal of reducing computation complexity and enhancing the prediction precision. Based on
the novel method above, a predicting model of beef water content was developed in wavelength range of
900 ~2 300 nm, and the best predicting result with R, =0.920 5 and R, =0.919 1 was obtained in
wavebands of 900 ~1 400 nm. The samples used in the experiment were beef longissimus collected from
the supermarket in that day, and the water contents of samples were detected according to the national
standard. Spectra of samples were acquired in reflectance spectral detection system and pre-treated
procedure was carried out by means of multiplication scatter correlation method before model
construction.
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