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Classification and recognition method of abnormal corn ears based on col-
or and texture features

LI Qi, WANG Kang, OQIANG Hua, MA Lin
(College of Electrical and Control Engineering, Shaanxi University of Science and Technology, Xi'an 710021, China)

Abstract: This study aims at the problem that it is difficult to accurately identify the appearance defects of abnormal
corn ears during corn selection. Taking the whole corn ear as the research object, the four kinds of abnormal corn ears ( var-
iegated corn ear, missing corn ear, worm-eaten corn ears and untidy corn ears) were quickly identified by computer vision
technology. The monocular visual image acquisition device was selected to collect the image of the corn ear in arbitrary pos-
ture, and the pit matching algorithm was used to complete the rapid segmentation of the cohesive corn ear. The HSV color
model and complete local binary pattern( CLBP) method were used to extract color and texture features of corn ear, and the
matching score fusion algorithm was used to fuse the color and texture features of corn ear. At the same time, an abnormal
corn ears classification model was established. Finally, the rapid classification of four abnormal corn ears was achieved by
support vector machine( SVM). The experimental results showed that this method could quickly and effectively identify four
abnormal corn ears compared with traditional corn ear measurement technology. The correct recognition rate of this method
was 96.0% , 94. 7%, 93. 6% and 95. 3% for the variegated corn ears, missing corn ears, worm-eaten corn ears and untidy
corn ears. The average recognition speed of maize seed ear in the presence of adhesion and non-adhesion was 1.180 seconds

per ear and 0. 985 seconds per ear. This method can

7S B 7 :2019-08-25 provide a basis for the identification of abnormal ears
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Fig.1 Four kinds of abnormal corn ears
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Fig.2 Schematic diagram of image collection device for corn ears
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Fig.4 Process image of adherent corn ear segmentation
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Fig.5 HSYV images of four abnormal corn ears
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Table 1 Color features parameters of abnormal corn ears
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Fig.6 Local texture image of four abnormal corn ears
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Fig.7 BGR, S and V histograms of local texture of the variegated corn ear
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Fig.8 BGR, S and V histograms of local texture of the missing corn ear
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Fig.9 BGR, S and V histograms of local texture of the worm-eaten corn ear
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Fig.10 BGR, S and V histograms of local texture of the untidy corn ear

S — AR SR IR DU K PR B BB AR AR, 2 A
AR CEOKFI R R SCBRRAE , 7 AR PR B R TR . ARG ISR ANIE 11 PR

FNSCHRFAIE 2

TR AL

TR EESEL

250

1501

1001

160
140
120
100
80
60
40
20
0

45
40
35
30
25
20
15
10
5
0

50

r VEJE
200

100

VEJTA

L

29
r VEITHE
| [ TR |
50 100 150 200 250 30

KEEE

150 200 250 300
KA

I
50

100

VEJTH

50

100

L e
150 200 250 300
TRIEEAE

150 200 250 300
KA

FriG R SVM 232450 Fp i 0K



30 AN N R 3

2020 4F 4 36 % 1M

2 ffzf“i
ok EHRRE Fokm | FUALEE | s i
Tt ThEIB ThEIS

2

A
FEEmL G| B
e A
ik 1 -

11 EXMESEREER

Fig.11 Classification flowchart of corn ear
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Table 2 Classification and recognition results of abnormal corn ears
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Fig.12 Recognition results of four abnormal corn ears

3 9

ABIFFEE 1 % B KA RSN AL AT o0 A, e
AL TT IR BB A RO IR B 4 B S FORFhEESE
TR TSR EORMRER I R

X RS LB I B 5T, 2 5 AR



25 A BT UG RISCAR AR 9 57 5 KRS U T ik 31

HSV 7 [ ARG I e KPR, R V38 38 B
P bR 25 AR FORFRE 19 SO 0 (0 R AE A7 7
R, VO T 35 (R RS o 22 ME DL RAE oK Fh
FEAYSCARAE , SKILAE) 6 RGB AT HIS A5 i)
FH T AR 14 31 2 R S B RR E R ) S R OK R R
SRR P e K e R 5 2 € 308 3 ) AL R K
TR P €0 R AIE 11 i 6 AIE 5 K bR A4 31 (0 A1, (E 2
AN B C3E T A 2 (B R S e KA RE A SR AR B (1
FEAE , AN BE R B KR A R B A A I L, %
KT 14 2 €0 R AIE 6 ME A7 A 8 R IR 22, XML
P F KA AR 9 UM E B 32 A E] 90. 0%, F A
AU SE I HST AR X £ T K R Y A1 0 B8k o
RSB 8T , ARl T K AR A Bl AR S A R
KPP AR T3 R OR P % B B B, DA ) R
KPP T30 AR RR UM 1 EORFh R
FLRBRBGES

AR T2 AT AR AR CLBP Jriks| A
2 FRFIREA SRR AE SR B, by T KA AR Y 1 51
PEAET —FPBr i SC R R IO S RS R R %
5 % KT % 2 B0 EL A AR A 1438 B 1, 5
FLRBAE M 1R S E R R

ARWFFE LA 0 BOhE | HUlE FPRE A EL 4 PP R
FRFIRCBF N G2, A% H 1T K R RSN 0 i [
KA F TR BEf )8, 4 1 T —Fp 36 HSV B3l
A CLBP SCHLRRAE 19 55 5 B oKl Bl 4 218 51
T B FORFIRR ) B AR (R AE R R SRR
FEFIFHVC LA/ FRAE Al & Sk LA EORFI AR 6 A4
BRI 3 AN SRR, R SVM 2288 st 1
XS BRI A Bh o2, IREG 25 R KM T
P S N YA ol R YA/ W B N 8¢ 0 s o
SV B R 4 38 B T 96. 0%, 94. 7% . 93. 6% Al
95. 3% , TEA R A 1 JC Kl 328 17 0 4 A ) B 43
HIA 1,180 s F110. 985 s, A4 %ok T 24 6 ks KF
7 LT KRR LRI AG ) B, IR RN T 5N

TARUMRCAAR | F WP B fof i, DR L7 S R K o
FEBIR BT 2T WA ) R B TR

S 3k

(1] XS BRI BT LA I F K RAE S B UG iy
L] A0 T R4, 2014,30(6) : 131-138.

[2] AR ST, BT S FT O HEE R Z R0 5 1 E oK
BB B T7 1 [ T] A TAEA24,2015,31(15) 1 140-146.

[3] SUNXH, GUO M, MA M, et al. Identification and classification
of damaged corn kernels with impact acoustics multi-domain pat-
terns[ J ]. Computers and Electronics in Agriculture, 2018, 150
152-161.

[4] KREZR, EART,BET, 5. FTIMUARE RS E KON 58 Bk
A 7 [ 7] TR ol R 223 ( B ARBRAAR) ,2015,36(2)
1-7.

(5] JA&ME, o AN, G FETHLAR LY TR SRR 54l
SRR TR [ ] Al TR ,2015,31(3) :221-227.

(6] Z& Afh, WMk, B & BT HSV 2 [ FACREEMR 1K
LT TR A K223 (A SRR ) ,2017,43 (1) : 112-
116.

(7] 3k WL ZEGWI X 7,5 FETHLARILAE Y K S5 SRR o
GYITEL T A HURAER 2015 ,46(S1) :45-49.

[8] EZEEER VKGRI 45, S FORSRAN UL BT g iy 1
FHSETT 1] AR A4, 2010,41(8) :156-159.

(9] 4B Jk,sk M9, %, 4% FETHLARILAE Y R PR 1R
I BREFE [ 7] AHLARAIESE ,2019,41(2) :28-33.

[10] ZINEB Y, LARBI B, ABDELHANI B. Human ear recognition
based on local multi-scale LBP features withcity-block distance
[J]. Multimedia Tools and Applications,2019,78(11) ; 14425-
14441.

(1] JAF0E, % 28, B, 4. FINI e 2 m i —ER AR
BRI ] AT EHL TR SR ,2017,53(4) :163-169.

[12] WANG X L, ZHU Q, CUI J R, et al. Sparse representation meth-
od based on Gabor and CLBP[ J]. Optik-International Journal for
Light and Electron Optics,2013,124(22) . 5843-5850.

[13] JER4 BROHZIAR, H SR, 55 T2 M A2 10 Osu B8 5)
ISR )] EFE Y, 2014,35(5) :70-78.

[14] F/NIS, BETIE , SCRKSE. B 2 R & @ 45 4 M DL
SrEIFAL MR T] A0l TR, 2018 ,34(2) :212-218,

(FAE% 5 R E )





