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A Red Ginseng Internal Measurement System Using Back-Projection
Jaeyoung Park’ - Sangjoon Lee"

ABSTRACT

This study deals with internal state and tissue density analysis methods for red ginseng grade determination. For internal measurement
of red ginseng, there have been various studies on nondestructive testing methods since the 1990s, It was difficult to grasp the most
important inner hole and inside whites in the grading. So in this study, we developed a closed capturing device for infra-red illumination
environment, and developed an internal measurement system that can detect the presence and diameter of inner hole and inside whites.
Made devices consisted of infrared lights with a high transmission rate of red ginseng in 920 nanometer wave band, a infra-red camera
and a Y axis actuator with a red ginseng automatically controlled focus on the camera. The proposed algorithm performs an auto—focus
system on the Y-axis actuator to automatically adjust the sharp focus of the object according to the size and thickness. Then red ginseng
is rotated 360° at 1° intervals and 360 total images are acquired, and reconstructed as a sinogram through Radon transform and
Back-projection algorithm was performed to acquire internal images of red ginseng. As a result of the algorithm, it was possible to
acquire internal cross—sectional image regardless of the thickness and shape of red ginseng. In the future, if more than 10,000 different
shapes and sizes of red ginseng internal cross—sectional image are acquired and the classification criterion is applied, it can be used as a
reliable automated ginseng grade automatic measurement method.

Keywords : A Internal Analysis System of Red Ginseng, Tomographic Image Restoration Algorithm, Red Ginseng Grade
Determination, Sinogram, Auto Focus Algorithm
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Fig. 1. Image Acquisition Device Hardware 3D
Design Diagram
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Table 1. Experimental Results of Red Ginseng According to the
Wavelength Band of LED Light and Infra-Red Filter

Wavelength of
LED light

Wavelength of
Infra-Red 680nm 760nm 850nm 950nm
Filter

630nm 720nm 830nm 950nm

Images of
red ginseng
taken
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Table 2. Experimental results

22
ol
-
re

= A oulA #4 7}

4 B8N 28

Object]l | Object2 | Object3 | Objectd | Objectd | Object6
Inner hole Red 0 0 0 0 X 0
ginseng Object7 | Object8 | Object9 | Objectl0 | Objectll | Objectl2
identification 0 0 0 6] 0 (0]
status Object13 | Objectl4 | Objectl5 | Objectl6 | Objectl7 | Objectl8
0 [0) 0] [0) 0] [0)
Object]l | Object2 | Object3 | Objectd | Objectd | Object6
Inside whites 0 0 0 0 0 0
Red ginseng | Object? | Object8 | Object9 | Objectl0 | Objectll | Object12
identification 0 0 0 6] 0] (0]
status Object13 | Objectl4 | Objectl5 | Objectl6 | Objectl7 | Objectl8
0 [0) 0] [0) 0] [0)
Normal Object] | Object2 | Object3 | Objectd | Objectd | Object6
Red ginseng 0] O 0] O 0 O
identification | Object7 | Object8 | Object9 | Objectl0 | Objectll | Objectl2
status 0 X 0 0 0 0

Table 3. Experimental results image

Inner hole
Red ginseng

Objectl

Object2

» 4

Objectl Object2
Inside whites
Red ginseng
Objectl Object2
Normal Red &
ginseng
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Fig. 3. Internal Analysis System of Red Ginseng Flowchart
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Table 4. Experimental results image from 4 phases.

Object1( 2cm phase) | Object2( 65cm phase)

Images of
red ginseng
taken in four
phases
(Sharpriess Ob]ectS(gcm phase) | Object4(13cm phase)
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3) Back-Projection
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Fig. 6. Back-Projection Process Block-diagram
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Table 5. Back-Projection Result Image.

Normal Red ginseng Inner hole Red ginseng

Back
Projection
Result
Images

Inside whites Red ginseng | Inner hole & Inside whites
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Back-Projection RGB Value Output Graph
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