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Computer Vision System for Automatic Grading of Ginseng
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processing board)2 Y45 YA E st Z#H Y ¥ (Frame buffer)l AZet. F HFYH
2% IBM AT486 DX2& oj&stqlen, dAAZARAAZE DT287 Za AN AE o] &3tgrt.
ZA9 viHo ABE IS TUEA AANTez AFE7] A8t Sony KX-14CP1 Trinitron Ze}
ZUHE AHE3AT. 498 2 FAHEE AT Z2aPe C Ao E AHEEY Aoy
Microsoft C compiler 6.0 Aurora subroutine library7} &&=t}
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A% 2 dol, A28 7Y AE, ¥FY A 4% 5o Ak A4 FAANE 2237] Ak
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34, 2eE U ANEAR, AAsE JHoRH YAANE 223E BHoR FREY
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ANAG AL e 2LEREE A7 247 Bd & dFdAME o #AE #EdH) Y&
3x3 dlti¢t HE (median filter)E ©]-&38}5 T}

2) Hatm|el MMzt T
v8E gAY 2 7x2E FAE M2 F& 7tsA o9 FHAH4E F43E A A 3(thinning)
A F23 A2 £33 B8 QMY 2FE #HA] HAst o gAHold. MMIgE
A= A AASLE F A9 BFH 289 dFH ofd FAES AASE JHE BE
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) S $5 Yo 2NH TV RUHS doiwgoz FASAAM 2 A3 R, jlA
g 1b)st 2ol 34 %k(gu T3t

gi-1j-1] 8i-1j | 8i-1j+1 gij gij+1
gij-1 gij git1j1 | i+1j | i+ jn
(a) Neighbor used in step 1. (b) Neighbor used in step 2.
pr = giaja + 8 P =g +6
Pz =g +5 P2 = gig1 + 8
P = g + 8 ps = ginyg + 5
Pa = g + 6 Ps = Bicijr + 8
gi; = min(p,, P2, Ps. pa) gy = min(gi; Pr. P2, P3, Pa)
where g;; is pixel value at (i, j) where gi; is pixel value at i, j).

Fig. 1. Neighbor used in Euclidean distance map.

Y 194 29 AR AgE £33 wEgozn = 5 UL g6 Uizt WionE 32 A}
3. S A de 4 a9 FHEt 112424 a9 g Zoje 1597 Enh
a¥d A FA ARHE FLFE AATFo| A 256800 Folof 3] mEe 1:1.241598 2
Adeoz giEg &£ Ue Fog 747 56:8& AYT Aojr. o) & wyor FAHY fIAY:s
APEER FHE 285 FAA4 AY Hdig(local maximum)EE FE8H T Ao

ol

3) 7I5hEtx HAQIXte £& 7Y

Az 71l st Fo] 12 Moz ¥y dAAZRE FIJAAEFIY F71d He|, F
ToRRE T AZol EAGE AFY HA, A2Y e Ao)E FE3] Ay FAHAA
AXF F2EL FHHUA 205 EF Z(Binary tree node)E ZHA3Heh FETZY A 99
A FAA Y sASFAM A sthe) HEo) ¥R ofF AN Z sidAYg 9AF
g olgaAtk. VA AAFV} 1Y stae FAE U, 94471 29 sthE FAAMANY 9443
S YHUZ, d457F 2 B & BEL #71E kR AE JEdd. dve 342 A (feature
element) EFoIU 271 4dA AFstn o] YA "ok Z2te] AR AT £EFEALY nodeR
EdEY o7)ole FAde e ARHA 239 A3, Ho|, AT #7] T4 22 HLE APt

TETZE AZE JEL2RE Zolg HFFH7|Y Fo| FHuge]l He 2AE i F2oz,
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4) FAx2|7|Hel 2 (Calibration)

HollA e fas AERY A4 2 718 YA & Ags YEIY JHIA
g7t AR Qe gagd webd SR A @ oje BAE YA A7E d1 Ye E
Ao FBozRy Ul A7 dgue £, 73, 24 B3F9 A 2 d@4E njg F3kxn o]
& o) &3te] FAase ol #7|, WA Fo ge #AFFoof wt

E AFdNE BAL 8o 27 86mm, & 30mme T2 yaAS oj&sdT. 1Y 2Aa)E
50nm HAEBUEE A AT T2u gade 94 45 F 2ug A9 @ 2%
£ 3933 Q. E23 dado] aAxseE d99 e Yo R 18684, FAMGgo R
230342 ew, 24 349 Zole +HHE 043mm, AL 035mmeoldx, HAH WgozE
055mm 7} H& Ao Yeisith

(a) thresholded image (b) Euclidean distance map (c) skeletonized image

Fig. 2. Processed images of calibration disk. (Inverted)

a3 2b)e 283 AE o3} FHeENEH FIAYE ANEZE FAAE HE BAFT gl
4. fAdE AYEEE ZAMCZRYH Z x| AE sagez FEHAFI i FA
Ao 7171&42 34 o 42402 YeHUE RS ¢ 4 Ao (4HE FARAME =& daq4d
& o 1A EEHY £ =FdMe AAE wrdA st YeEg).

F3AY= ANEEZRE FHNE F£F 2438 FEHALIE 229 daag 949 F35d
a8 209 JYehdidld. AAZ FANE FHSE Z FA2EL FAMcERHY ALl wit ozt
A T2 FAae AW 1 327 BXE AEEW HF 20293, FFHA 27170100k sagoes
RE A4 29 239 E(0mm)oE eI AHME Saghel 01488 FFoiot 3y, o
2S¢ AA F7)dA e BAE £11lmm Zx7F ")

3. 4% 4 n3

CCD 7tviztel 93t d8d FAo2HE T4 A9 T83A £8F Astd &4
Bgdie] FuhE FHAIE dIEEE CCDAv e FAst] d4E 539 Hlu #4389
29 3, 1% 4, 29 55 650nm(R band), 550nm(G band), 450nm(B band) S EUHWEHE B35 §
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Fig. 3. Red-ginseng image acquired through
650 10nm band-pass filter.

Fig. 5. Red-ginseng image acquired through

450+ 10nm band-pass filter.

Fig. 4. Red-ginseng image acquired through
550% 10nm band-pass filter.

Fig. 6. Red-ginseng image segmented by
masking.

— 405 —
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Fig. 7. Euclidean distance map for Fig. 8. Resuit of skeletonization of
red-ginseng image. (Inverted) red-ginseng image. (Inverted)
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Table 1. Results of feature extraction from red-ginseng image. (449: mm)

Al A1 A2 A3 o4
= AR (gnalF| AU (guelE| AR (gnlE | MM (LnE
Zi o} 62.7 . 609 66.0 62.8 80.1 85.3 121.1 123.3
==
F=H 13.3 14.3 17.1 18.2 146 14.8 14.7 13.6
20| 38.2 364 47.6 52.0 65.8 64.8
X2 1
FH 72 10.8 10.8 11.0 78 8.4
Zol | 514 59.5 448 454
X3 2
S 9.7 11.1 7.2 77

19 vebd bheh o] F29 AoldAE AUVt 52mmA e, F29 F7ldMe HYe
27 Llmm@Ae.  ogh go] F29 ZoldA 2a7h AA wA4stE olfE dA didA £AHY
f2ek AEY FAAAY EXHY A7 &3] YA g7 HEA Aoz AIFHAG. A2
o Aol e 1Y F WA A2dM HHLeA 8lmm7t B LH, A2 A7 AN
o R AR AZelM 36mme] AL At HASHT A2 dEFHole AAAHQYH Wt ¢
PFAA AN Zol= FAZA7] Y EFo] HF A2 HololM a7t viwd AA T4
e ALeg FoHUDG. EF AEd duyFdMe HEFVE A dEd A2 &7t
dREA FE Arde AA A7l A7 AAE Aos YEIWY.
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