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A Morphological Analyzer for Rice Shape Based on CNN M ethod

BU Dong-wei
(Zhenzhou University, Institute of Electric Information Engineering, Zhengzhou, Henan 450007, China)

Abstract: A morphological analyzer for rice shape with gray and convolution processing of collected images
was developed in this article based on embedded hardware platform of charge coupled device (CCD) camera
and algorithm principle of convolutional neural networks (CNN). The camera gets the morphological image
of rice, and trangdlates it to gray level image, then the analyzer processes the image data using CNN network
by the first and second threshold, the analyzer can get the edge of arace in the image, and gains all the pixels
of therice, counts the length and wide of the rice, gets the square of the race image. Then according the state
standard, it gives the grade of the testing race. Eight groups of experimental samples were tested and
analyzed, and the results showed that the absolute error of a single sample was 0.02, and the relative error
was —0.31%. Meantime, the analyzer can uploaded the relative data to computer for quality control. The
principle and algorithm of the rice parameter evaluation analyzer in this research is innovative and has a
certain application value, which can shorten the detection time and improve the detection accuracy.
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Fig.1 Schematic diagram of hardware structure
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Fig.5 Thecollection flowchart of riceimage
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Fig.7 The segmentation picture of riceimage

16
RHT:[ZWn/LanBxlOO/% (7)
=1

HRAE A (7)) TR FE I B A KRB AG
B, VERAR AR RIS, SRR TS5
War.

WE LEVEL2=t2 BIfH, /M TEE 2 K
FfemE, KTHME 2 WERERL 1,

PEAT R R, ARYE (LA KRR
% pixel_1, WY 12 IWHETA EAER R pixel_2,
M0 5 MR i 2 2 (8) 153 B M B AGOK R ) S 1 2
pixel_1

SR SR EG, SR T UK A R
SEINFEART-BIE, RO Z IR A S
Bo QSR R R KR TE [R]— - 10 -3 G AH DI Y
T, AR AT LA SCrp i) ik AT L D0
N R RO RL ) S Bk i1, WTDAE LA 7 19—
FRRFIRIE B0, PIAKBLIEEE Y O, 4B SCh ik
PEATAFRRE T .
1.3 HESH

ThEE 8 4, MALFEN KK 16 4>, AR5 5
i, RS EARERFRCKRIR A I BENL A, A
K 0%~100%BEHL 5311, MHASE R A& 1 Frs,
GB/T24535—20098 i 5 SORI R (K FE 1L ) #5102
SERNE AR SR LA, TCHEA,

chalkiness-degree = x 100% (8)

F1 BARAEKNLER
Tablel Thedetection result of rice shape
B b i
2 3 4 5 6 7 8
AT 325 322 318 292 308 3.39 3.33 324
iéﬂﬁm 324 322 317 290 3.06 3.39 3.31 3.24
#iX[iR2% 0.01 0 0.01 0.02 002 0 002 0

iR

F BN TR B AT B 50 oA I 3K )

GEIL, ToREAN . BURRORURE b 4 X 15 2% B R (il
9 0.02; N TR PRS- F-EEVE I iniE As, 28T
A2 A, AR AR X5 2 28 2 AT DA AR X
RE(E A,

_3.25+3.22+3.18+2.92+3.08+3.39+3.33+3.24

8
=3.20125 (9)

3.24+322+3.17+290+3.06+3.39+3.31+3.24
8

As

K:

=3.19125 (10)

re=2"55 L 100% -
As

3.19125-3.20125
3.20125
B2t %) 5% 2 FAR X 25 1) e KA S 80T
7%, A IR o R 22 0.02, Al
SEHRM, AT AR 2 SR S N TR B 4 SR
JEAH G
0 Mk

15y 2A

x100%=-0.31% (11)

LT CNN B3k A B A A K S 80 72 S BT
SEEL T AR B K AR fE GB/T17891, GB1350 .,
GB/T24535 X} g K ki B S H A P i) 4y, 43 #rAY
MREE RN TR 2 RAIR2E7E 0.02 IR, HH
SRR, AT LIRS 96 I BE UG bR BE A B AN TR]
VB BTG I K BIE, AT SR
THESEEASHOIE ., EA . B £
FLAESH0N CNN SR, AR — 2505,
PUHEF CNN 33 26 R A S ORI i 4 B o

S & 3k
[11 fEFERE4: GBIT 17891—2017[9]. dbnt: EFbrfifbiS mZE
5143, 2017.

High qudity paddy: GB/T 17891—2017[S]. Beijing: Standardization
Administration, 2017.

[2] FE4: GB1350—2009[S]. Jbat: [ 5 An Ak & B 2% 51 45,
2009.
Paddy: GB1350—2009[S]. Beijing: Standardization Administration,
2009.

[38] FEARIEIG I 7 GBIT24535—2009[S]. dtat: EFEFniEft
E I 5142, 2009,
Determination for ratio of length to width of paddy: GB/T24535
—2009[S]. Beljing: Standardization Administration, 2009.

[4 BEH, HE2, £, % BEKERNEIIN THAT T




2935 2021 FE 45

E%ﬂﬁ%mﬁ“

SCIENCE AND TECHNOLOGY OF CEREALS,OILS AND FOODS

RE%=

(9]

(6]

(8]

(9l

(10

[11]

JE[J]. e RHE, 2020, 28(6): 140-144.

LV CY, YUE Y L, WANG Z, et a. Research progress on the
nutritional value and processing technology of brown rice[J].
Science and Technology of Cereals, Oils and Foods, 2020, 28(6):
140-144.

ERPE, M, skE, S EBRREL A SRR IR R IR
B[] HE S RHE, 2020, 28(6): 182-190.

WANG L D, HEM T, ZHANG Y, et a. Simple analysis on the
grain and oil standard system of international organization for
standardization[J]. Science and Technology of Ceredls, Qils and
Foods, 2020, 28(6): 182-190.

Wi, skEAL, AR, A R QA AT AR SC BER R AT
FEHEIEL]. K s RHE, 2020, 28(2): 43-48.

YANG J, ZHANG X C, HUA M M, et a. Progress in key
technologies for traceability of rice industry chain[J]. Science
and Technology of Cereas, Qils and Foods, 2020, 28(2): 43-48.
RIGA, E—0, B, SRR BRI R 5 5 Y
(3. Al B4R, 2008, 1: 127-129.

ZHANG Q J, WANG Y M, LINGY, et a. Detection technology
and an apparatus for grain quality[J]. Transactions of the CSAM,
2006(1): 127-129.

W, B0, $hY, 4. BT UGG IR SN BRI
BE). O], 2005, 36(9): 89-91.

LING Y, WANG Y M, SUN M, et a. A machine vision based
instrument for rice appearance quality[J]. Transactions of the
CSAM, 2005, 36(9): 89-91.

WSS, R, W EAE. BT RS R ERK H S
WFFELA. Al TRE%4it, 2004(4): 146-148.

SHANG Y F, HOU C Y, CHANG G H. Automatic detection of
yellow-colored rice using image recognition[J]. Transactions of
the CSAE, 2004, 20(4): 146-148.

Rz, E—1, Bx, . LKA EALEGIRGI.
Al TFE4R, 2002, 18(3): 165-168.

HOU C Y, WANG Y M, LINGYY, et a. Discernment of chalky
rice kernel with image processing system[J]. Transactions of the
CSAE, 2002, 18(3): 165-168.

RELL, XA, B, 5. ETIHEIIE R IR BT
K. Al HUbeA4R, 2007, 38(7): 107-111.

[12]

(13]

(14]

(19]

(16]

(17]

WU Y H, LIU M H, YANG J, et d. Rice outer-quality inspection
based on computer vision[J]. Transactions of the CSAM, 2007,
38(7): 107-111.

SRRERT, ZEL, ALBR, 5. —MEET RN Faster
R-CNN He G 3 HOR I 5 V&[], b DR 27 4z, 2020, (4):
165-172.

ZHANG SY, XIA K, DU X C, et a. A faster R-CNN method for
insect detection in granary based on clustering feature[J]. Journal
of the Chinese Cereals and Oils Association, 2020, (4): 165-172.

XERE, JHE, BI7, 55, BP 2 W48 7oA £ R 28 H o (19 )iz
FAWFEEL). Hh ERRIMEAAR, 2019, (4):128-132.

DENG Y R, ZHOU Y, TANG F, et a. Application of BP neural
network in prediction of grain mildew[J]. Journal of the Chinese
Cereals and OilsAss Ociation, 2019, (4): 128-132.

=, S, XUO5H, & ORFEINTAS B A b e
RIS, hEHGmAAHR, 2019, (8): 8-12.

GU SW,HU Y J, LIU F J, et al. Effect of different processing
precision on cadmium content in paddy rice[J]. Journa of the
Chinese Cereals and Qils Ass Ociation, 2019, (8): 8-12.

BRLLHR, BROPGET, 20, %, 2T Sentinel-1A A —4E
CNN #y b [ Ry J5 A= KR ED RSSO, Alk TR
1, 2020, 36(3): 169-177.

ZHAO H W, CHEN Z X, JANG H, et a. Early growing stage
crop species identification in southern China based on sentinel-
1A time series imagery and one-dimensional CNNI[J].
Transactions of the CSAE, 2020, 36(3): 169-177.

HEAR, N, FAER, 55 BT ONN IREEBARIR/NEAR
SERERIUN]. AL, 2017, (36): 9-14.

CAOTC,HEX H, DONG D L, et al. Identification of unsound
kernels in wheat based on CNN deep model[J]. Modern
Compuiter, 2017, (36): 9-14.

Tz, ZEREIL, Z08A, % TRk EI SR 3D-CNN Y
FRZ BB EEHAE [ B ROk KB, 2020,
43(1): 178-185.

WANGH Y, LI X F, LI Y B, et a. Non-destructive detection of
apple multi-quality parameters based on hyperspectral imaging
technology and 3D-CNN[J]. Journa of Nanjing Agricultural
University, 2020, 43(1): 178-185.58




