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Abstract This paper gives out a watershed-based granular analyzing method for digital color images. The new watershed-
based method which improves on the original watershed transform to some extent, can overcome the shortcoming of some
conventional methods that they cannot mark the grain exactly and give a exact boundary or mark to every grain in the image.

The features of grains can be acquired from these exactly marked areas and then further work can be done more easily. The

paper finally applies the proposed method in some digital microscopic mineral images and obtains good results.
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2.1 HKETREE

KIS BB & R RN B B, —F
ZREMRKNEXREXR[BIHRENTIBRERE
X, BKERK GHBENEXZEEMHEZTINR b,
B I HBERKE, T, () AWR I<h HBRER
EH5 X IKFRBEERIhHBEKEGERE
G Wh)ADGKERERES IZ,(X)AREX
EREY PR X (influence zon & M b2 )
— S, X TEEE, X3, 4] HARHEE
XBERABENR) WA KEHABELRRE—
EREAB(AR(1)):

X(h,,) = T(h,,)

Vi € [hypshns )  X(h) =
min(h +1) U IZ,,,,(X(h +1))
W(k) = G - X(h)
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1B A KRB R #TERTES ,Ag KBHHELT
BB EK G EIRE, AL 0 ~ 255 Bk R,
Ag RS T 1, BRREDCINEABBLEN
—RERHN X, B R EZX 8RR E

Ag < r:lea;l{A(p)% (2)
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Ag = r;lea;ciA(p)l (3)
g AKX D AL EE A H (E 1 FFR).
XEMTF—-IBKERG(BEEENESEEER
B),TAREREN Ag 1B MRS H A%, WL
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BRETT DA BRI A X S K B B

A b feenied D, |-

— Dy —
=

Bl EBAg R/ANTEEMHEE EmEdsH
Fig. 1 Regulating A g can prevent over segmentation

in some measure
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Vi(G) =GPs-GOs (4)

G RREHE,s RREWITE. I TEAEGHE
BEBE, TN & 688 E LM THEEZ
BOBEHRBREMARE, R CRE M BEKRE
EXRMEBEERAG A REEFREZREN
UZBAMERT, e aBREL N RKERRR
EEHGEESEEENTE, CR[STRE T
RE S KEFERRNZREESFHE (multi-
scale gradient) &, HE XWMF .
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Fig.2 A mode of granular analysis
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Fig.3  The result of granular analysis from

microscopic digital picture of coke
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Fig.4 The distribution of granular diameter
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Tab.1 Comparison of execntion time
e B B A CH %
131047 219
(b) 135500 219
(¢) 158 406 219
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