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Egg appearance quality detection based on CNN-SVM model

QI Ge' ZHAO Feng® LI Wanning®

(1. Xinxiang Vocational and Technical College, Xinxiang, Henan 453006, China; 2. Henan Agricultural University,
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Abstract: [ Objective] In order to improve the accuracy of egg appearance quality detection, an egg appearance quality detection model
based on CNN-SVM model was established.[ Methods ] Combined with the adaptive feature extraction capability of CNN and the super-
generalization classification capability of SVM,

and the CNN-SVM hybrid model was adopted, instead of the traditional CNN + softmax, an egg

the features of fully connected layers were extracted by six-layer convolutional neural
network structure processing,
appearance quality detection method based on CNN-SVM model was proposed.[ Results] Compared with SVM model, CNN model and
KNN model, CNN-SVM model had better performance in accuracy, precision, recall and F; score, which were 97.97%, 98.10%,
98.10% and 98.00% respectively. KNN model had the lowest accuracy in egg appearance quality detection, and its accuracy, precision,
recall and F, fraction are 77.46%, 79.44%, 76.75% and 76.90% , respectively. [ Conclusion] The CNN-SVM model has strong
robustness and anti-noise ability, which can effectively improve the accuracy and applicability of egg appearance quality detection..

Keywords: convolutional neural network; support vector machine; egg appearance; full connection layer

X A g B B A, FCON UL BB R S XGRS T S DR R AR ), R R P R b B

9 T 35 e SRR £ T 22 4 o e B2 Y X H A1 WLl A T 3= 22
AN T 28 8 o WA ST B0 DL R BOARRAT R
] VXS 2 T R R R I W AR AE R WP SR 3K
ARG AL . UTAR SR, B A B L5 4 A A D A i
T VL A5 Ak SRR AT 41 B8 XS A L s A 0 5k % 9

R ST AR B RS LR A Iy 3% Ao 43 BT R 2R PR
U TR B AR, 456 BUF BERUR B, AT S0

HETHE W4 RHEIOCI H (45 21K0437304 ) 3 1 B5 44 5 25 B0 H0s ok ik 9%

T K X6 2 PR AR e A R IR TRIR i 3 20 T R (78 AR AT
(PR YRR A AL S SRR I TR s B s 2 NI
PR 53 HDRAS 7] 56 X, 23 BT 1806 20 A1 2k IFA
BEA , B A TR SE ABIL 2% 27 T 15 AR Y Pl 2 Jig | 2k
BL A R 58 AL 27 =T B A 3 ity SRS 00 -5 A 32 3 1 A T 5
‘‘‘‘‘‘‘‘ o i, ONIN B8 K i1 R AIE $2 BCRE 1 75 PSR
IO ST A T AR 1T SVMUAE S —Fh 2 L 43 28 5

5B mH (45 . 22SJGLX1308)

BEMESE FFIR(1981—), 3B 3 £ Bl B AR S B YFI, B+ . E-mail:nikelancelot@163.com

K B HA:2024-03-11 2E HHA:2024-08-06



114

ARESESEHIE FOOD EQUIPMENT &. INTELLIGENT MANUFACTURING

ST (VAN o N N L T B 1

M 5 2 230k ) 75 1T, CNIN il 3 22 J2 35 FRORI it 1k 18
15, WS A 2l DAY ZE RIS b 42 BH 20 6 24 SURRAE , 5
TR BE 4 28 o SRR AR UR 22 N 4 U 1 CNIN
R A S S G I b B T Rk E] T 96% LAk
Wannasin %5 °2¥ CNN R T4 26 B 6 AR 25 41 0 45 AiF
BRI o 3 A I 2R OK A 2R R B £, CNN BE RS 2% )
) 30 28 ALY AL 2 7E A, I ST B X AN [R] AR Bl AS R SR A
X TR B MERA 4328 . CNIN £ 00 2R A LA 0] v Jre B T i
B AE B R Ty | A A R R L B R B R L]
bR M R NP S — R A A SR R O R 3
FUAFAE B AR I R 58 9 U5 75 5 e LA R %o % 2 il 4
TR B o S T R R TR A UL AR I A o R T R AL
£ WFF0R CNN REAE 42 AR J) 58 A SVM 43 250 B & 1Y
e s 45 A Ok, B4R H— Bl 3 CNN-SVM AR 1 ) X8 7R
AR it SRR 0 T 32 LA T oA X e A R ot BG4 36 4 0
1 R Bk
1.1 BBy

Bys b0, Ho O AE T I8 LA AR e B R, X 1B
18T 15 3R A JR A AT S W IR T 1 R R R A O
FRIEE , DL SR i M b e AR AR R A S 2R . b
TR ST ER TR B AL ERAE TR R A
Z AR 7 2, B AR A 2 R B AL S AR
YIGRIRET o HOH B 38 0 A% 00 i (B 76 T 2L RE 57 R b 4 3
INERFEA, BAZ AR sh B AL B2 4%, 7 A5 250 55 4508 36 5 5
B AT 200 2 B AR, DA i A — A B R R 2
WER . HLHI AU Ry — T8 5 28, A SR T 5 8 5 0
B B IRCR:  BiTA R AE T X R R B Ak B e
P3G I M 592 AR RE T (TR AR S ) A b
TR T
1.2 #HIFEA—&

56 R B — RS 401 0 $5e R B /N I — R SR s L i
D7 ARALEAE T A 5t foe K Fe/ME VA — 10 9 3 A 5T, B
W BOH 2 ) 0 0 A — R Y/ XCTR) (A 0~1) , 34 %
AN T BOHE 43 A I AR AE G SR 8 0 TAR BB
Gy T 25 00 BR 4, LA AR T — kS 0 B8 TR B R B R
6 B0 A A X 96 R, SRR T L i 3 T 452 43 i ol A R |

RN K .
Ty~ T
xkzﬁ, (1)
lvmaxilvmm
A

T pnin T FE A B 1) S5 /M B KA
1.3 BERE

TELLSCHY N F 5 5 X 8 R R A i B A A A7
B PR B8 3R A G 3R e G s 0T R AR R Sy — R UL Y
W 7S S 25 oy G B A 1 R R e S T 4R T

BE 2748 | 2024 £ 8 B | RASHU

5 b 3 B A R 5 0 B B T A A X0 RS 2R I R AT
1oy ST 0 90 Ak L R el e ik A R A S AR O T B

1 R
Glx,y)= o, (2)
T Ve
e
x, y— 8 R 5 3R A A
o P22 ¢

1o ST I IBE 25 B MR I Xk L An P LR

(a) TG
Bl sz

Figure 1 Pretreatment

(b) i EmRgE

1.4 REWK
TEAR ARG 2 R AR FR AR 32 B0 A8, B0 a0 58 4R
FRAE (9 20 M7, — A A7 80000 191 4 30 25 B 2 4 ol IR % LR
WA PR B A T R O R AR T RMR M S K (E B
MR HAR BB @Ay o (B 50 b, K o R G 5 o K B
Eg M Ir ki 2 , AMUUR R T H#H 3 R.G B 312
38 R R AL SROF 2 . O T R AR A AR 0 A AL
B4R A nT LSRR T — B TR D R Al i AT ¥ 4E
AT K BE A AL L
_ RG.j)+GGLj)+ BG.j)

F(ij) 5 . (3)

A

F(i,j) LY TNCIBLINSECE B

R(ij). G(ij), B(i,j)—R.G.B 314~ i 4 b5
(i, )R8 %

X8 5 P B D s L RDE JEE A i B G LE AN 2 BT s

(a) JslhlEl
A2

Figure 2 Grayscale pretreatment

(b) KK
T JEACTR 4 3R



&M | Vol.40, No.8

2 MEFFEHIN
2.1 EREBYFE
YT HSV (0 R A5 8 A2 B0 N S5 S8 0 1T ) £ 8
PR, BT RGB &8 =5 [ 5 5% ] HSV (88 =5 [H] ok 4
XS 26 0 B R A . AF HSV @ R A HAR R @A
(hue) , filf & 1 &0 (8 /9 B A Jg ¥ 5 S AU & W A
(saturation) , JZ Wt T B0 €5 Ay ff #0672 B 5 VAR SR 5
0, V=0
G—B )V:
max (R,G,B)— min(R,G,B)/
B—R
max (R,G,B)— min(R,G,B)
R—G
(max(R,G,B)—min(R,G,B)
H+ 360", V<0
TESA A BT HOE I ) (SCIRAIEE) V(523 34 4 i
A, LA BB 00 AR AE 4 BOSCR 18] 3 B R L JOR T AN [A]
M THAGEENMIFRER ., A5 HIE3IN =, T
HSV B0 R AT 1 B A 32 B T A5 2008 (8] 4 BT 7w, 3
AR 1 A BE 0% T 4 T b AR B € 1 B I 25 R

(a) HHER

60°><( R

H= 60°><(

60" X

/
g

l

(b) SiEEA
B3 H.S.V#EAdiHE
Figure 3 H, S, V single channel diagram

(c) ViBIBEFE

(a) J5URIA
B4 HSVHRRZRHA
Figure 4 HSV extraction effect diagram

(b) HSV=j#iE A

2.2 GIBHFE
1 Gk 35 B R 88k, R/ (AR X (Tocal
binary pattern, LBP)Ey — Bl 24 09 SO R AT, 9812

F OB E T CNN-SVM B B8 T 5N 0 & RGN

(value) , VU5 A WY WG B2 B2 o O 77 4% DL Y RGB B (5 18
M HSV 23 (], iz 2 (4) ~ 306 R i ok R .G L
B 3443t A (E W5 2 HSV (0 R 455 70 (4 41 N S 80 1, B
i T VAT 0 T R L X8 B A R
V=max(R,G,B), (4)
min(R,G,B)

S=1—-——, (5)
max(R,G,B)

)+12O°,V:GC (6)

)+ 240", V=28

T B B G g R S AR LBP i A0 AR
SR P AR B S R B R AT LR, R AR A4S
A A~ T G A 32 BT B AR 3R T 2 XA TRy B AL
WAL . AL — R ALz SR A R R b S R
A, AT 5 X6 X8 25 ] 150 e 0 30 FL ) A 288 R

LBP(L,y[):EZ‘S(g,*g[), (7)
i=0
K.
l.g,=g.
S(a)= 87 &
0,8,<g

m g DX IR ZE SRR P K AR

(v ) g O AR F AU AR AR 2 1 IR A

e PG A T 5 5 AE B B4 b, 1% LB P 3R 43 M OF:
il BOR ZE PEAG 0G ke SR AE R — R A R DT ik .
5 B SR X 2R 5% 20 0t LBP 5k kb B, H: 3¢ ifi 20
T 1) 30 3L b e A AR R A Ry — P LX) B Y R
fiE o SRR AL By SR 5 T &G rh G 2 HE B
FEE WD T R AR S A R 3 TR A3 AT AN
SN, DT B R TS 2k AR R B o FEAT 45 A o o 1
k.

(a) JEiAH (b) LCRMASE
BH5 LBP&EA&FIEH

Figure 5 LBP texture feature map



116

BHREEE5EEESE FOOD EQUIPMENT & INTELLIGENT MANUFACTURING

2.3 TARHFE
1 B 5 4 31 v, 86 3 15 75 18] (histogram of oriented
gradients, HOG) ™ — Rl K A0 45 fEF R A5, o 7 T I
G AR 1) 300 201 R AR AE T AR G 220 1 S5 R (6 (5 B .
TR R A TG IR G 2 AR 1 L B B
B AR R J1 . I R H HOG Jr ¥k 3 B0 28 KR 1
JERAFAE , LUK Bff b e B2 08 25 BR v BB AR -
G (x,y)=H(x+1,y)—H(x—1,y)
G,(z,y)=H(x,y+1)—H(x,y— 1)’

G (x,y)P+G(x,y)
G,(z,y)

a(x,y)= arctan —

G.(x,y)

Glx,y)=
(9)

o

G.(z,y). G,(x,y)r——KNFJ5 19 fl & & J7 W 1
b L

G(a,y —14F (e, y)Ib 6B I (E ;

H(x,y)—H @, g EE;

alx,y 15 S, yAbHEEE 7,

3 HOG 757, MRS 28 RIS rb 42 IR0 T2 R AR AE
WK 6 H /R . B 6 R AL, HOG J7 2 A 4% %2 1 il b iR
59 3 2R PR 0 1 2 AE AR
3 AL
3.1 WHERE

X TR A1 YO i JO Ay T %) BEE A7 A A 2 A L 45 o i
THEEHL DR % CCD 18k i BRHMR AR R A 8 7R 3

B 2748 | 2024 (£ S B | RBSHM

(b)) FEARFHIE
B6 HOGHK#FILH
Figure 6 HOG shape feature map

(a) JEIRMA

FHFELCCD
B \
E e R — HESESS
pin/ 3
R
Ebies
BYE | e
X

B7 mttRsms B

Figure 7 Hardware system composition diagram

3.2 CNN-SVM & #

W T CNN-SVM IR A #i5, fil &5 CNN 1 1 3l
FRAE4RECS SVM M4y 2z 1k fig . it 6 )2 CNN 224y
(UL TET Q) XS 2R PR A AIE , I 2 i 2 A ), 1 SVM
O IIBUREAE Y IS o MR R I 55 Tk 2 R

T B PDEIR S DLEGE R ARG (7). PRI SESR S AT 22 5, B TH I S HER PR A R

— = = (o]
O
s o)

R
(@]
(@]
o

ARG (BB [BEUZ2| [ BRUZ3] [BRUR4] [R5 [ 6826 2k

B8 CNN-SVM A 247 & B
Figure 8 CNN-SVM model structure diagram

TE G 2 A0S T, S B T80 SRS BE L SR T CNIN-
SVM 1R A HE RN B AR AL 58 CNN-+softmax. I3 W &0 78
T SVM Y SR AL T B8R 87 = 280, 10 7 45 44 XU s /DN Ak sk 20>
LG B AR R BN PR OR A R LR . PR T
CNN FEIUREAE , SVM 4328, 854 W A0 34 BE st 43 26 XL
TR BE S G B D Y AR AR A AT S5 AR 9
FRER 7R T MRRAE$5 B3] 43 288 e 5 ) v il 7

4 RIS ER
4.1 HIEERIE

TR 56 T 2R FH 19 X B BN A IR [ VTR T R AR A R Y
Yy B B2 TR AL 0 ) 3 1 U A5 7 H 1Y 480 MR B X 2
SR, B0 B R R IR BE A 3R A SRR DR T —
g



&M | Vol.40, No.8

C HEABUE IR

l l !
BN Coan2Ae) W%
(X_train) (X_validation)

(X_test)

l }

‘ CNNAH CNNBOR | | CNNMR | | JIgRsgin
i UESE et CNNARRY
‘ wkton | [svmasas | [svwrzsas | [ Ashi
pES0 plES0 IERS BHEAE
B9 CNN-SVMA#ER ) i f27FH

Figure 9 CNN-SVM model training process diagram
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