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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
II. Decision of Rusty Root of Ginseng

Je-Yong Kang”*
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(Received September 13, 2001)

Abstract : This study was undertaken to evaluate the automatic decision-making on the rusty root of fresh ginseng
(Panax ginseng C.A. Meyer) by an image analyzer. Critical value of rusty root of ginseng by image analyzing was the
percentage of grey value 0~148 area (G148) to the total area of grey value 0~255. And the discriminant formula of rusty
root of ginseng as follows; rusty root of ginseng = 6.68X G(148) + 3.74, normal ginseng = 2.86X G(148) + 9.96, and fit-
ness rates of this formula were 89.8%. Also, we developed the automatic rusty root of decision-making program. As the
result of this study, the automatic decision-making on the rusty root of fresh ginseng by an image analyzer seems to have

high possibility.
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Table 1. Comparison of the percentage of grey value area between normal and rusty root of ginseng by image analyzer

AY BY G(90)Y  G(100) G110y  GU120) G(130) G(140) G50) G160y G(170)  G(180)
Mean 0.00 0.01 0.12 0.80 2.36 5.40 11.06 21.10 36.06 53.69

Normal SD 0.00 0.03 0.19 0.95 2.19 3.96 6.77 10.97 15.76 16.91
Max 0.00 0.14 0.86 3.44 7.64 14.67 25.90 41.30 65.85 80.91

Min 0.00 0.00 0.00 0.00 0.00 0.00 0.23 2.30 8.20 18.65

Mean 0.01 0.08 0.35 241 7.29 13.68 22.38 3342 47.25 62.76

Rusty SD 0.02 0.21 0.58 2.17 5.18 7.28 8.67 10.01 11.81 11.14
root Max 0.06 0.73 2.24 7.67 15.74 23.70 34.68 49.97 67.34 81.64
Min 0.00 0.00 0.00 0.00 0.18 1.48 5.68 13.32 24.63 42.17

YA : Ginseng status (Normal; Normal ginseng, Rusty root; rusty root of ginseng).
bR ; Descriptive Statistics (S.D; Standard Deviation, Max; Maximum, Min; Minimum).
9G(x) : Percentage of x area (grey value 0-x) to total area (grey value 0-255).
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Table 2. Comparison of R-squared and F-statistics among the percentage by grey value area

Variables GO0  G(100)  G(110) G(120)  G(130)  G(140)  G(1500  G(160)  G(170)  G(180)
R-Squared 0.07 0.07 0.06 0.19 0.29 0.35 0.36 0.26 0.15 0.11
F-statistics 3.63 341 3.27 10.78 18.50 2397 24.89 16.09 8.23 5.44
Probability 0.0630 0.0712 0.0773 0.0020 0.0001 0.0001 0.0001 0.0002  0.0063 0.0242

3G(x) : Percentage of x area (grey value 0-x) to total area (grey value 0-255).
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Fo4€ veile ¥4 G(A20), G(130), G(140), G(150),
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Fig. 1. Comparison of input (analog) (A), treated (digital) (B),

and area of grey value from 0 to 148 image(C) of 6-year
old fresh ginseng by image analyzer.

Aatare] w4 ¢ 2.85942 x G(148)+9.95612
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Table 4. Results of discrimination analysis of normal and rusty root

of ginseng
It Ginseng Error rates for Ginseng
ems
Rusty root Normal Rusty root Normal  Total
constant ~ 3.74122 9.95612
G(148)"  6.67951 2.85942 0.1176  0.0857 0.1017
3G(148) : Percentage of area of grey value 0-148 to total area

(grey value 0-255).

Table 3. Results of stepwise selection analysis among the percentage by grey value area

Variable

Step Partial R-squared F-statistics Probability

Entered Removed

55.8909 0.0001

1 G(148)" others” 0.5278
3(G(148) : Percentage of area of grey value 0-148 to total area (grey value 0-255).

Dothers : G(140), G(141), G(142), G(143), G(144), G(145), G(146), G(147), G(149), G(150)
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# SETUP
clearallio 0
loadiut "grey"
setframe "F512"
# LOADING GINSENG IMAGE
getim "red-25kA",1
# OBJECT DECISION
write " IF OBJECT DECISION IS FINISHED, HIT THE END KEY ! "
eraseoutside 1,2,11,255
# IMAGE SEGMENTATION OF THE WHOLE PART
dis2lev 2,3,0,254,_OFF,_OFF,1
# MEASUREMENT OF THE WHOLE AREA
InitField TOTALAREA
identify 3,4,_ON,_OFF
Measf 4
a=TOTALAREA
write " TOTAL AREA = "a
# IMAGE SEGMENTATION OF THE musty root of PART
dis2lev 2,5,0,150,_OFF,_OFF,1
# MEASUREMENT OF THE rusty root of AREA
InitField TOTALAREA
identify 5.6, ON, OFF
Measf 6
b=TOTALAREA
write " rusty root of AREA = "b
# PERCENTAGE OF rusty root of TO WHOLE AREA
c=b/a*100
write * PERCENTAGE OF rusty root of PARTS = "¢
# DISCRIMINATION ANALYSIS
1ed=6.67951*G(148) + 3.74122
nor=2.85942*G(148) + 9.95612
# IDENTIFICATION OF rusty root of ROOT
if red>nor
write * THIS IS RED SKIN GINSENG "
else
write * THIS IS NORMAL GINSENG "
endif
stop

Fig. 2. The automatic decision-making program of rusty root of
ginsneg
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