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Abstract: Objective: To reduce the influence of data difference
and spectral feature redundancy on beef quality recognition.
Methods: A beel quality recognition method based on
classification feature extraction and deep learning was proposed.
The spectral feature extraction method of classified beef was de-
signed, and the improved DPeak algorithm was used for adaptive
clustering analysis of spectral data to realize the difference
analysis of data. The objective function of beel spectral feature
extraction was defined and solved by discrete lion swarm algo-
rithm. The optimal spectral feature subset of each classification

was extracted to minimize feature redundancy. The improved lion

swarm algorithm (ILSO) was used to optimize the support vector
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machine (SVM) model parameters corresponding to each classifi-
cation, and a beef quality recognition model integrating classifica-
tion feature extraction and ILSO optimized SVM was proposed to
complete the classification and evaluation of beef quality. Results:
Compared with SSA-SVM and PCA-SVM., the recognition accu-
racy of this model is improved about 12.3 % ~14.5%. Conclusion :
The beef quality recognition model based on classification feature
extraction and deep learning can improve the accuracy of beef
quality recognition.

Keywords: beef; features; near infrared spectroscopy; Lion
Swarm Optimization; support vector machines; quality identifica-

tion
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Table 1 Corresponding table of beef quality index

and quality category
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Schematic diagram of beef quality identification method
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Figure 2 Clustering results of typical IDPeak data sets
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Table 3 Classification results and classification feature band extraction results
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2 441,476,489,502,547,584,613,784,882,912 10 416,428,478,516,578,603,619,752,741,882,952 11
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5 12 423,471,531,557,589,606,632,678,702,881,956 11
774,803
6 407,522,547,648,678,718,882,917,906,945,985 11 487,501,526,557,608,664,708,814,922,991 10
; 422, 456, 513, 552, 589, 641, 656, 732, 758, 841, 12 406,418,483, 517, 548, 613,629,675, 715, 831, 856, .
3

903,955

915,955

95



96

L& 5#% 7 SAFETY & INSPECTION

LSO

\_‘—\—
4
ILSO

Clustering effect
evaluation index

— N W ke LN

RIEHIN A5

50 100 150 200 250 300 350 400 450 500
AR AL
Iterations
(a) BRI IR 2R
B 4

Figure 4

3.2 HFAABRAFART LK IE

IR SRR A B A 90 3IE SC P BT 4R W A 4 2R AR AE
A ILSO 4k SVM 1 51| #5 Y (IDPeak-1LSO-SVM)
KRG RE 2 5 45 T RIS BE 45 IR .

BB IR R 1 AR A AT 3, R A
F BSR4 s (PCAD I SC i 418 1Y e £ 4 AIE 42 IR 7k
(CEED Xt Il 2R B AR 3047 H57 AE BRI SR I SCH 2 1 9 TLSO
Al SVM B8 (ILSO-SVM) BEFT IR B . 35 6 45 TR 51
HEBEXT L 4 .

W EIRI 5 2. M) DPeak. IDPeak X} I 25+ 7 9t
T8 2, R A CEEL #2& BUR: fiE 3% B, 3F i A RF, ILSO-
SVM #473R5 . 3R 6 45 0 T UK BE X L 45 21 .

M 5~ 7 nl A, A [ B 1AL B ik % R
JBERZ M A [R]  # B F 22 J0HUH A IE (MSCD i E TF 25 78 46

x4 BIOEBEERAMEFAMBRER RN
Table 4 Number of samples and beef quality type of

each classification

BE 2498 | 20225 7 A | a5V

decision parameters
w

ILSO

FEAE SR BUH) & 250
Feature extraction

0 100 200 300 400 500

AU EL

Iterations

(b) FRALSRIOHNE S KA Ak ith £k

ILSO AL Copr o T v M 850 2

1L.SO optimization and convergence curve

(SNV) FUAL B J7 ¥ LA K 506 204 - 28 1 Der FiAL 3 /Y
PR BB L MSC R 25, R EAT R M,
2 1 Der Wb ¥ 5 , ILSO-SVM % 4 Fft 2= B &4 5 119 42 53]
iRy 9k 92.4%,91.7%,92.8%,91.1% ; % ] DPeak
AT B2 BT I ILSO-SVM i) 35 5185 B 43 51 R
93.1%,92.8%.93.4% ,93.5% ; % Jl IDPeak % ¥k #1715
25 4y #r i, ILSO-SVM 9 31 51 K B 4 3l A 99. 6%,
99.1%,99.9%,99.5% , F W] F| H] IDPeak F3k 17 Ao
B ARG T 5500 22 S5 e R0 K6 B A B

FH % 6 Al &1 (L 1% Der AN #ECHE J 61, o $2 UAF
AE i B . ILSO-SVM ) 48 551 4 B 43 31 K 82.6%6,81.5% »
79.6% ,80.5% ; 5K i PCA 2 B4 4F I B A, ILSO-SVM
)50 B 43 Ry 88.4%6,89.3% ,86.2% ,87.5% 5 5% FH
CEEI 3 17 #5 F 32 BUit , ILSO-SVM 9 31 51 K B 43 5
92.4%,91.7%.,92.8%,91.1% R 347 B 25 43 Hr (0 1%
T I F A CEET 42 B 3 1 #57AF 5 B i 150 68 J7 1 +
PCA B3k RBIRS FE T m . B3R 7 W0, R A IDPeak 4%
B BT L CEELSy 28 R AF $2 I, RF Y U508 B2 43 0

2k EH R HULA BTA BRA
] 17 7 0 10 % 5 IDPeak-1LSO-SVM #5830 5| #5 BF
9 0 30 0 3 Table 5 IDPeak-1LSO-SVM recognition accuracy %
3 2 0 0 24 WAL R IEWA AILA BTA S BERA
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Table 6 Comparison of recognition accuracy under comparative test scenario 1 %
T b AL CEEI PCA
Jrk BRSO oAbl BT BEW EWR AR BT BEA EWA AR RBRTR BERA
JE U 78.1 77.7 75.6 76.2 88.4 86.9 87.3 86.4 81.4 82.6 81.9 82.3
1% Der 82.6 81.5 79.6 80.5 92.4 91.7 92.8 91.1 88.4 89.3 86.2 87.5
MSC 68.1 70.2 66.9 69.7 77.2 75.8 74.9 73.7 65.1 64.7 66.2 64.0
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Table 7 Comparison of recognition accuracy under comparative test scenario 2 %
T b 31 ILSO-SVM #i % 4 DPeak 5 % RF £+ IDPeak 3k
Ir ik EH A SR BT ZBIRA EH W EULA BT ZBIRA
JE ik 90.2 89.4 90.8 91.6 81.4 82.4 81.9 82.2
1%t Der 93.1 92.8 93.4 93.5 94.2 93.4 92.7 94.6
MSC 81.5 82.7 83.1 81.9 76.3 77.1 75.8 78.6
SNV 88.6 84.3 85.1 87.8 80.4 79.6 78.5 81.3
® 8 ARENAMNFEHITMIBIRIT L
Table 8 Comparison of evaluation indexes of different identification methods
Jii 1 Der MSC SNV
DIRES VUK oA BRIy HBIREEE ORI BUIRERE HOrARaR
YE/ % EHMHE B/ % 2E ¥ H BME/ % 22 {H B/ % EHMME
iR 56 B 98.41 1.23e—006 99.21 3.84e—006 97.16 4.21e—005 96.82 3.72e—004
SSA-SVM 96.52 4.28e—005 97.16 5.14e—004 90.24 6.15e—003 92.44 7.14e—004
1% Der-PCA-SVM 96.18 6.12e—004 91.64 7.19e—005 92.51 3.74e—004 96.11 1.07e—004
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