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Development of a Korean Red-Ginseng’s Shape Sorting
System Using Image Processing
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SUMMARY

The purposes of this study were to organize a shape sorting system, to develop an algorithm of image

processing for the shape sorting, and to finally develop a scientific and objective shape sorting system of
Korean Red-Ginseng for mechanization of the shape sorting. The results of this study are followed.

1.

1.

The shape sorting system of Korean Red-Ginseng consists of a control computer, a color CCD
camera(WV-CP4110) for image processing, an image processing board(DT3153), and an image acquisition
unit.

. Many image processing skill, such as sliding, stretching, threshold, binary and D, were used to analyze

the shape sorting factors of Korean Red-ginseng.

. The sorting accuracy of the shape sorting system for the Korean Red-Ginseng was 74.7%. It is 21.1%

lower than that of human inspector. Although the system has low accuracy, using more cameras may
improve its sorting accuracy.
Keywords : Korean red-ginseng. Image processing, Shape sorting.
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Fig. 1 The appearance of the shape sort-
ing system for Korean Red-Ginseng.

Table 1 Results of Wilcoxon
Test for a colorimeter
illumination

2-sample
and an

Wilcoxon 2-Sample Test (Normal approximation)
(with continuity correction of 0.5)

$=6.00000 | Z=-1.79787 ] Prob>| z} = 0.0722
T-Test approx. significance = 0.1321

Wilcoxon 2-Sample Test (Normal approximation)
(with continuity correction of 0.5)

S=120000 | Z-0436436 | Prob>| 2| = 0.6625
T-Test approx. significance = 0.687

Wilcoxon 2-Sample Test (Normal approximation)
(with continuity correction of 0.5)

$=15.0000 ] 7=1.74574 lProb>| z| = 0.0809
T-Test approx. significance = 0.1413
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Fig. 2 Flow-chart of algorithm for decision
of Korean Red-Ginseng's shape
grade.
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Fig. 3 The main program of the shape
sorting system.

a) Original image

b) Threshold image

Fig. 4 Original image and threshold image
of Korean Red-Ginseng.
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a) Original image b) Threshold image

Fig. 5 Original image and sliding & stret-
ching image of Korean Red-
Ginseng.

P

b) slice image

a) Original image

Fig. 6 Original image and slice image of
Korean Red-Ginseng.

4o @x4z248 Ydellls R, G B @4 100
RE 200715 &etold T 2EHA7IHE o F
o) ZEHGAES AM3gch Fig 59 aye Al
2oy H5E gdold, b ZAA#ANE 9
Aol R, G, B @ 100014 20074x &&lold 3}
~e#HAD ddolch

wE Mg Gl R ol 12594 190%)
HAgE sedola7EE o8t FHLMe=R
#ASRYT voix FAae A¥orw JAIES
slith. Fig. 62 Selelsv|iol o] &€ Fdoz
R 125~1900] &to]l A= AT

Fake) dEE 1**6}71 9 5l Jm& AL
Age & X
Z9} mﬁmi}ﬁ
olefe} AES 1%6}04 D,i Tzﬂ 0}‘5‘*
523 A0)AA A A2 %k° #3tel
A5 olfE 5AF}E e JdEge] FEV
o} kel wAglel BEHA e AL
gBAgt F27 At EE &7] 9ol U tHChang
. 1997).

ot & Ho *I)

- f] (1

#&s 2t pixelEY 3RO

A28 #A3E 2001 68

p =j%9 pixels FoAM ERZGE 3
= pixel®}

n = o|njxg] o FF

x;= H5ARGE 2 19 j3 pixeld

x;= i8] pixelg FolM 5SS 2
:o] xHE FHd

= pixelE

) iz -] @

A71M. Dy= 5A%E 2 pixelg 9] yRE

g Bada

qg = 189 pixelE
= pixele]

n =°lPAYg E9 FF

v, = BRE e 19 j¥ pixeldl y

2

FolM EAFE 3¢

#HE
y: = i8¢ pixels FANH ERFE
2 pixel£9 y3FE HT
D, = D, x D, 3)
714, D, = F#AgE @
D, = BRFL & pixeE9 xHE
of tigh FgHz
D, = 5338 %= yAR

pixel £ 9

defects= 7HAE G Atol A R #o] 1250]|5}¢}

ox

1900] Aol BAlgte] gto 2 FA e}
3. 4% Z#a 9 1F

7t &=

453 9d4e saoldn ~edd 71H 9
) fEdrEE AN F AAR A2 WEH
$Ae 2 BEI HF ¥ AAY 4
de] FolE o] §3te} HFE FRANL YEE
g Asstel T ddge BAstgd

2AE a9 HEFE Fig. 73 Zov, o1 49
HEo] EAES WE LR BASFAS

—282—



FAATUE ol &F FHY gAY A2 MY

Fig. 7ol & 4 o] BE3 XF BHio
F o ola] MRl zolst Qe o = QAU

2% B olgsel el BEs AT W
Fah wEry ¥F proz Aqa.

Lt o2l &4

G4 H5% ¥ delMg gol HA HHYL

AR W7 Fae geld Wk WA@Y 2eg
4o d4e AEUULEL olgsd T
AL BAs tde AsE sefsiA €
Fig. 82 7331} 289 %:/g-_,] Axkap S-2a
ttdol ol 2 TAMY G4l
3y
A
c) 56%

d) 37%

e) 28% f) 7%

Fig. 7 The images of the head part
analyzed using image processing.
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Fig. 8 The images of Korean Red-Ginseng
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Fig. 9 The D:/area values of the heaven
grade ginseng images.
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Fig. 10 The D,/area values of the earth
grade ginseng images.
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Fig. 11 The D:/area values of the good
grade ginseng images.
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Fig. 12 The D:/area values of the under
grade ginseng images.
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Fig. 13 The defects/area values of the
heaven grade ginseng images.
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Fig. 14 The defects/area values of the
earth grade ginseng images.
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Table 2 Quantification of shape sorting factors

a4

SETE

e 3yEE
IR
21.1%2] Ad&

Sorting factors D, /area (A) Defects/area (B) Existence rate of | | oo qumber (D)
the head (C%)
Range of grade [15] [40] [30] (3]
[*X=A+B+C+D] - 0.03<A<0.04 - 0.04 <B<0.06 -C = 90
2 15 1 40 30 D>4
- Heaven grade - 0.04<A<0.05 - 0.03<B<0.04 - 80=<C<90 : 0
ginseng : X=>85 2 10 : 30 1 25 -D=3
- 0.02<A<0.03 - 0.06 <B<0.08 - 70<C<80 15
- Earth grade 2 10 1 30 1 20 -D=2
ginseng : X=70 - 0.05< A<0.06 - 0.02<B<0.03 - 60<C<70 15
: 5 1 10 2 15 -D=1
- Good grade - A=0.06 - 0.08<B<0.10 50<C<60 5
ginseng : X =60 0 : 10 : 10 -D=0
- A<0.02 B<0.02 -C <50 0
- Under grade 0 B=0.1 : 0
ginseng : X<60 : 0
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Table 3 Comparison of manual sorting and
mechanical sorting for Korean Red-

Gingeng
Grade| Heaven Earth Good Under
Sortin grade grade grade grade
system (60) (60) (60) (60)
Exoert A | 967% | 983% | 90.0% | 100.0%
P (58) (59) (54) (60)
Evoert B | 900% | 96.7% | 91.7% [ 100.0%
xpe (54) (58) (55) (60)
Exert C | 91-7% | 100.0% | 95.0% | 100.0%
xpe (55) (60) (57) (60)
SSO*;:‘ilr’fg 71.7% | 88.3% | 633% | 75.0%
ayoton (43) (53) (38) (45)
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