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Research on recognition method for automatic orientating betel nut
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Abstract; When the betel nut bittern is in the process of betel nut
bittern, the betel nut needs to be loaded first. In this process,
there will be some places in the wobble plate that are not
equipped with betel nut. In turn, it will cause the machine to per-
form bittern on empty positions, causing waste of bittern and re-
ducing the efficiency of bittern. In view of the situation that the
machine is leaking or emptying the betel nut on the betel nut
swing plate, it is necessary to identify the betel nut on the bittern
plate before the bite point. Due to the large difference in color be-
tween the betel nut and the betel nut wobble plate, in order to be
able to completely segment the betel nut from the wobble plate
without over-segmentation or under-segmentation, an image seg-
mentation method based on H component is proposed to identify
betel nut. In this method, the acquired RGB color image is first
gamma-enhanced and then transferred to the HSV color space,
the HSV color space is separated, and the H channel image is ob-
tained. The H component image is segmented by the Otsu image

segmentation method. combining image morphology and regional
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growth The method removes the holes and small connected areas
in the binary image, and finally marks the identified betel nuts by
drawing a rectangular frame. Experimental results show that
using this method can completely separate betel nuts from the
background, without over-segmentation or under-segmentation,
Thus accurately identifying betel nuts.

Keywords: betel nut; bittern; H component; Otsu image seg-

mentation; image morphology; region growing method

F R RE A 5 53 i TN T8 &, A 7 s R K.
G T K AR 1 Bl A A AR A A SR — I 1 B AR
i FCIUAT 38 2 80, SR P 7 T R A AR 30 AT 48 1 S
], I FF & TAERR A 35 pa 2 B AE MR 1, 25 R
BEUT T AR Tk 2B L A LR R AR L R 2E
BEUARHMET RS 5, S8 T 5 0 SR iR, B
LIRS R LN R B B R S L B 8 R
F R X AR A A AT 43 0E A 1 L 2 B LA ORI .

B A o 6 A A A B 5% 32 4R R 7R B A Y 4
AR, U WY ST S 0 i Bk B Y B R AE LB
WRAFAE A S HREAE 345 AR A ] S AT AT 43 90 H
SE B IE BB IK 90.38 Y0 LA b s AR A AT A R X 4y
) X AR P A% AT 40 4 IR Y 3 S A B 58
BOEW AR AZ R L. FEEREDH M ESERRE
PR LB KNG 1 L . 48 FH B R 43 %) L SUSAN 5 i fil
Bresenham %7k 52 90 F &% 30 5 04 43 85, P40 o 1 Bl AL
Hough S 004G 5 92 [0 F 2 43 52 3050 58 1 5 iy 100
ik i M ST LAAE MR BF 98 % 42, 3 ik RGBLUHSV K 1%
R ROH 43 55 35 47 B (E 43 50 K D0 Rh 43 B0 45 SR 4T
B PR B A AR R TR R R S0 0 DX B Oy JE B 1 T
BORHRALE T A AW BAR SR, XI55 0 T LR =E
WHRTHEMOREH R R T — Mk 8 2 RE
YOLO %% (IMS-YOLO) . i 5 3% B, IMS-YOLO #5 %
of 7 i B (4GRS B A 97.13% , HEH 2K 96.36 % . i
2 SHEAG K JBE R o TR s Ma 25T B T O R &l B R 2

95



96

A 542 % MACHINE & CONTROL

B4 245 R 43 1% Anindita 5PV T TR
BT A 2R A B s O AR A TR T R R R i 1R N
AR P T R B AR

TR PR G A B R X B 2l e o R v i AR
PG HEAT AL B, 128 45 v (W A A 5 48 S R AT 40 0 JF X 43
T EGEAT HE— 20 Ab 2R, 58 AR A P AR A 1Y SR . B
TE A AR S b AL B At A T S B 1 R A Y M AL B N
IRk i ==
1 PG oy 3 5 RO 5k

SR AR IR A B A AR A 1 TR . KRN
PG AT G 3 55 L3R g TR (0 0T BG B R5 E 5 o JB  1
MG RGB B4 84 = HSV 25(8], 3 A4 B i H i i
% s 4 H s R HAT Otsu BHR 4081 45 2 HA B A
R ARG s 50 B B A AL A0/ 3% 5 SR
W A5 45 A IR AR R T A RO 25 2 25 IR AL IR A
B AR BN S 52 Y T R R s T E o 2 i 5% e
14y B/ IN A T TR H B4 R A BRI A T AR 7
2 IR B
2.1 NS iEE

B R IE TAEAS B 2 sl LI R RE R
W 2 7R . TR AR BAR b 0 45 0 R IR G L X L
JEE AR, AR FF B G 43 0L B 0 T5 6 H 0 17 38 5 DA 2 i
Lo BE g8 R i F2 A5 B b R d U ik TR A LS
FHPE S 85 (o T T A AR A S 5y R e s 1B AR B iR
SRR HRBON

s =cr’, @D)
A

s—Hi KRR

r LN

Otsul& 145 #)

7
ZEEE TR
| ¥
|3 22 B AL L/ 3% il 3

y
D\ SRS/ i i 3
T

Wik ih 4
(22 0 S/ 51 B U0

G
B 1 BRIk

Figure 1  Betel nut recognition algorithm diagram
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Original image and gamma enhanced image
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Figure 3 Gamma transform function image
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Figure 4 HSV color space component map
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Figure 5 HSV color space components and gray

image histogram
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Figure 6 Otsu split image
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domain images
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Figure 8 Betel nut recognition image
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Table 1 Recognition statistical parameters of betel nut
MERRE/ B R/ 0 KRR/ HIR/ % FLAE/ %
10 100 100 100 100
20 100 100 100 100
30 100 100 100 100
40 100 100 100 100
50 100 100 100 100
60 100 100 100 100
70 100 100 100 100
80 100 100 100 100
90 100 100 100 100
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Table 2 Algorithm processing time table

%5 IR} i) /s %i > i /s
1 2.460 05 12 2.661 43
2 2.614 49 13 2.711 45
3 2.676 03 14 2.644 72
4 2.616 37 15 2.631 53
5 2.655 66 16 2.634 95
6 2.599 12 17 2.688 93
7 2.711 80 18 2.676 53
8 2.639 59 19 2.688 74
9 2.677 80 20 2.710 67

10 2.654 03 | THgEfE 2.648 37

1 2.613 44
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