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Development of Roots Counting Algorithm to Evaluate the External
Appearance Quality of Red Ginseng by Image Processing

Jae-Ryong Son

National Institute of Agricultural Engineering

Abstract

Grading of red ginseng is determined by evaluating internal and external appearance quality. Both good
internal quality and good external appearance of red ginseng is important criteria to get better grade.
The factors of external appearance evaluation are color, diameter, length, length ratio of body over root
and number of root. This study was conducted to develop an algorithm for determining number of root,
that is one of the external appearance factors characterizing Korean red ginseng with using image pro-
cessing. The image processing program was developed in order to determine number of roots from var-
ious input images of red ginseng. Counting number of root with skeleton processing algorithm can be
influenced by the result of binary image and unevenness of shape of red ginseng. If the binary images
have holes or surface of red ginseng is not smooth, it is hard to count number of root. To remove holes
in the binary image we adopted a morphology operation in the specified area. An algorithm for detec-
tion of only main body of red ginseng was developed to eliminate extrusions of small roots in the
image. Performance test results show that the image processing system could successfully count the
number of Ginseng root with 5.3% and 4.3% of detection error for one-root and two-root Ginseng,

respectively.
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Fig. 1. Experimental samples.
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Fig. 2. Flowchart of root detection algorithm.
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Fig. 3. Flowchart of binarization algorithm for filling holes.

WA daelE g 25

& AEstaat s o]X| 3t kst dx|Ee
7HA] Atelell g o] AdE AL, WlzgAl AlA
A &gk A7A7E EH ol Sl oy FE
oA Aaste] &g vixA drth Fig 22 94
Aelol] sk 74174 a

:NQ 3} 740]1:]- ™R -]
3. MAE SRS

~

”ﬂﬂ % E}OWEMOI MIL 60-4 Blob g
TE ol & }Oiot% olF WHHEE dAHT Y A
AAF s, X st oty i sl
= EEREY &35 24 £ QY B2

of AEH= Edast 7S AAS] {3y

HEHE €

—#ﬁ Aol 7&7}11% depdle 2

Extract of hples

Complete binary

(B)



& skt old Fig. 19] (b)oh Zo] #3799
Aol gAo) ik AEE ZA =R, o] A
o|Xglg A =W o] FEolA Fig. 39 B)

oMt 7ol FF el el EAlshl dek. o}
A

g4 ol& TolFE dxE|Fo] gEHEd ¢
LB 7 A4 dua]=o el Otsu's LT E]
ol em o] 1 & Fstel FPgAn FE

o g aAEAel 122 49A,
o aglo] ghe 255013 vk et e
B Ases §4 et voly @
A 1 o] 2552149] S48 B
e R 2 Pl ekl @
21 0 thale) 2559 e BhAgeEA P oo}
2 GrkEig 39 Bl A WA, @714 el

Adudel 102 Ae Fg 19 @9 2
JoA Al AsE 4A 7

% ANshe A

< Fatell 2

27l¢l ZAabolAwr L O
]

‘,m sJ

O~

Fig. 4= ¥ Qo ZRE olA|3}o] w& Mg}
AHNE L}E}LH Aot} (A= 2%3} 3 GdTte =
Adst 3 AaeAs 7HRE AAT o o] o

F7F BIAA o] Fte] gho] 2555 7HAA AL o]
2 8 wolzg UAAEo] dAlre 2719] 7He]

Raw image

(A) (B)

Fig. 4. Results of thinning image difference between
binary images.
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Fig. 5. Flowchart of surface smoothing algorithm.
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Fig. 6. Results of thinning image difference between surface smoothing or not.
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Fig. 7. Algorithm of body extraction.
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Fig. 8. Algorithm of end points detection in body image.
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Fig. 9. Image processing program and display the result of roots detection.
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Table 1. Result of root detection between actual and
measured root by image processing

Measurement number of roots

Actual number of roots 2 or more 1
1 3 (5.3%)* _
2 or more _ 4 (4.3%)

()* : Error
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