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Automatic Decision-Making on the Grade of 6-Year-Old Fresh
Ginseng (Panax ginseng C.A. Meyer) by an Image Analyzer
I. Shape and Weight Analyses according to the Grade of Fresh Ginseng

Je-Yong Kang, Myong-Gu Lee and Yo-Tae Kim
Korea Ginseng and Tobacco Research Institute, Taejon 305-345, Korea
(Received March 7, 1996)

Abstract : This study was undertaken to evaluate the automatic decision-making on the grading of 6-
year-old fresh ginseng (Panax ginseng C.A. Meyer) by an image analyzer. The best input method for
the 6-year-old fresh ginseng was under condition of a low resolution (128%128 pixel) and il-
lumination direction from bottom to up (light box). It was possible to identify the main root, lateral
root, and rhizome of fresh ginseng by application of OPEN process in a function of an image analyzer.
Finally, we developed the grade decision-making programs, GinP-1. The fitness rates for the fresh
ginseng standards which were classified by experts were 94.6, 80.6, 81.5, and 100.0% for 1st, 2nd,
3rd, and 4th grade of fresh ginseng, respectively, and the total time of decision-making was about 4.3
seconds per one root. The decision-making time was reduced to 0.8 seconds per one root by enhance-
ment of the image analyzer, which was tested by the technical company of the image analyzer, Carl
Zetss (Germany). As a result of this study, the automatic decision-making on the grade of fresh gin-
seng by image analyzer seems to have high possibility.
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Table 1. The criteria of grading 5- and 6-year-old fresh ginseng

Grade Main root Lateral root

of Rhizome Length Diameter/ Length Number Weight (g)

gmseng (cm) length (%) (cm) (ea)
1 Existence Above 7(10)  Below 50(40) Above 5 2 Above 75
2 4 » o 5(8) n o 5((50) v 4 2 7 50
3 4 »  3(5) » 60(60) 2 750
4 ” »  5(5) 7 50(50) 2 30

*This data was obtained from Korea Tobhacco & Ginseng Corporation.
"Values in parenthesis indicate the case of beat-shape ginseng.

2 /\] 2 Xﬂ o] ol oé]/xol_% olajlg],o:] Al
d ArS ¥H3s
At 7L =27) 55 -
3o el A e Bolehs ma FAsH
FAERL o2} Al ul, Qo) i B ode]

o] |3} = Image Analyzerd ©]-83F A5 A
~ o] stElo] A 8514 r5jo] 9lr},

Tt pakel s e Zzaglel A
w3}3 CCD 7olleb 3)2fsl $4ke g o o
%, A, Zpte] 3R o FR-sof o] 3w
o] 7Ptk olel g 2 glek wal, 4k o)
S copat elE AU g, 2hve] FH Y
3ei7h wob SR ole) A4S < ol

wzl B oA B A7 E+ Image
Analyzer(VIDAS-25, Carl Zeiss)E o]-8-3F &3 4l
}\LA},thH /p]ag.ﬁ_z]oﬂ Zﬂﬂﬂcﬂ gl= 5, 61l )\/\l_,]
55 WP 7122 st 6 dE el AE s
FeEeltE Sl o= gt ma itk 6\ Ak AbE
SR 7EsA el Fste] Z 2asich

Y

Mz 3 ok

1. Image Analyzer

=49 Carl ZeissAt A E<¢l Image analyzer
(VIDAS-25)& o]&3ldck. CCD B/W 72}
(SONY XC-77CE)7} 12 A& (macrostand,
SFC 1300A)-°4 &3k (light box, 580x440 mm)el|
AN EE -2 Ea AEN 2 5o e HE

-&- 2 sbo] Hzl9] Aldlol| A 6t A 3B}
dleon, qlHd ko] oAl Image analyzer®
frame grabberel] ¢}}e] obd 2 1 (analogue) 413

A )2 & (digital) A1 32 ¥H31Eo] Image analyzer
7]— Fate] edakg ol sl ¥} sfA = (resolution)
£ 512X512, 256%256, 128x128 34 (FH, olst

plXel)v/] dAko 2 7b7t gl sle] FAlslodch

2. AR

61 TAFe] 12 Al Sz 194 8- el azedlAd
A A g7 82 AHE S A
of 93t TEF)C R 157 198, z 115, 3%
18%., 457 165, 557 28 5 £ g6 =4
o]l gslgl o, 22} A8 959 109 wElqlAb
aaE Al 15 208, 255 208, 3%
38, 457 188 To2 13 A7 A4S 54 - A
ahadrt.

3. SEEM Z20M HEE U HAIZ

Image analyzer2] 2HA] L7 12 ooy & o] 83}
olate] =, T4, ejar 7N 915 A E 5 al
= 2 ag AAtsg on, |3 ed el SEEt
71%%(Table 1ol 218t 542F 738 i, 44k
SERAe] 7lsste s st o2yt SR =
2] gle] 7t B3 TTEARE AAAA

p>

3

FAe) AFEe majsleion], A5ge] e 2
o
)

[y

OT

ek,
sl A SR Zeos 5ol
Carl ZeissAtoll ¢jg]ste] B o33l X Image
analyzer(VIDAS-25)2] AH¢17]5<l IBAS 2 KS
4009 A-g-ate] SFAA ] roFE A H AL
3} V3 -& Ak

2o 3 nE

1. ato] JAlY



Vol. 20, No. 1(1996) Image Analyzergs o]-&

AR Fel7) vhoksbar Zhe] )Xo wle} FH
T o] odabrAdake] ¥AAHE zkw gl o], ek
A% S 2 oade] ALsE sl A
AZHS HEF A= o] £R30R AgE
X} ehaabA Je s Ale o9 F83%F o}

Aol QEAE 918 HAe] e 7] )

6}04 512X 512, 266 % 256, 128X
2 zpz} of Hate] zARRE A3, 7}
l 128128 pixelZ sl 7|

128 pixel®]
Z]— 1/1- 2. SHAOL

Fake] Akl AEE Ao 2 5w S
Aol s viAle Ao Fo4Ee] 94 =3 A
ol7F &S o 4 AUrHFig. ). He] 2 Y A=
= 0431 zHz7lew A At Algd 3w
ke ZAHIF) WS 750l Alfe BFohekal v
”11]'* FAsE, & -3—%“%49] woks 7} 22 [mage

o o
analyzer”} W} &3abH o & <lAlE 4= g)glon, o]

218t Abelloll 4] CCD 7Hl2ke] 2270 (iris) & 118 &

Agro gy Ak o] ks ¥elE nrgen
AR 5= gdo] AR s 7l S Bt 2t
shaA vhebd 4 ol sdeh(Fig. 2).

olo} zre] kb dafel® z7de] wrl MEAal o

] Bakst ik 5 o ArR

:ruﬂ. Bl 31]%& Oi,yq o‘leo

9 ofel Tl AR F AT A5} 52

v, & odghe] AgsiabA dell 71 A7 keke] 35
A5 FAFeE Hrof St Jug pda
ARe) 2bEahA] Al ElS e gl o R Ak
=

2. ou ZRoele) A%t

2 o34l W Image analyzer(VIDAS-25)°] 2}

A mzoae lolg o]gated 209 4t AFESF
2 =2 1208) GinP-1& A2kl ch(Fig. 3 #2).
©.4 B/W CCD 7helakel] ql2ig) 5=Akod AFS Im-

Fig. 1. Comparlslon of the images of 6-year-old fresh ginseng (Panax ginseng C A Meyer) according to the reso-
lution by image analyzer. A : The high resolution of 512x512 pixel, B : the medium resolution of 256 X

256 pixel, C : the low resolution of 128 X128 pixel.

r

Fig. 2. Comparxslon of the images of 6-year- old fresh gmseng (Panax ginseng C.A. Meyer) accordmg to the iris
of a CCD camera lens by image analyzer. A, B, C, D represented the image with the iris size of 8, 11, 16,

22 respectively.
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Fig. 3. Flow chart of grade decision-making programs, GinP-1.
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Fig. 4. Results of Image processing of 6-year-old fresh ginseng (Panax ginseng (, A. Meyer) by image analyzer.
A : Original image of a fresh ginseng, I3 : the digital image applied by SEGMENT process, C : the main
root image applied by OPEN process, D) : the rhizome and lateral root image applied by SUBTRACT
proces.

Fig. 5. Measurements of main root, lateral root, and rhizome of 6-year-old fresh ginseng (Panax ginseng C.A.
Meyer) by image analyzer. A : Segmentation image of a fresh ginseng, B:measurement of main root
length and width, especially the width obtained by the average value of 3 contact lines, C @ measurement
of rhizome area and recognition of lateral root, I) : measurement of the valid number of lateral root ob-
tained by the contact lines between lateral root and circle.
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Table 2. Fitness rate and processing time of decision-making program, GinP-1

Grade Number Grade by GinP-1 Fitness Time (sec.)
by experts of sample 1 9 3 4 rate (%)  peat-shape  others
1 37 35 2 0 0 94.6 3.7 53
2 31 6 25 0 0 80.6 3.6 5.1
3 27 1 4 22 0 8L.5 3.6 5.1
4 32 0 0 0 32 100.0 -

All samples were taken from the 6-year old fresh ginseng (Panax ginseng C. A. Meyer) classified by experts.
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