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FIGLUIRE 9.28
Erosion ol the
function shown in
Fig, %.27(n] by the
SLFLCIUTing
elamenl shown in

Fig. 0.27(b).

and b in the interval spanned by b, The general effect of performing dilation on
a grav-scale image is twofold: { 1) 1f all the values of the strucluring element are
positive, the output image tends (o be brighler than the inpur. (2} Dark details
cither sre reduced or eliminated, depending on how their values and shapes re-
late to the structuring clement used for dilation.

2.6.2 Erosiom
Ciray-scale erosion. denoled ©O0 b s defined as
(foblls 1] =

min{fis t x.t+ v} —dx,y)[{s+xhit+ ¥leDi(nyieD} (9.62)

-

where 12, and 1 are the domains of and b, respectively. The condition that
(% — x] and (i + ¥} have to he in the domain of f, and x and ¥ have (o be in
the domain of A, is analogous o the conditon in the binary definition of cro-
sion, whers the structuring element has to be completely conlained by the set
heing eraded. Mote that the form of Eqg. (9.6-2) 18 similar in form to 2-13 corre-
lution [Ey. (4.6-307], with the min operation replacing Lhe sums of cerrelation
and subtractinn replacing the products of correlation.

We illustrate the mechanics of Eq. (9.6-2) by croding a simple 1-D [unction
Fior functions of one vanable, the expression [or erosion reduces to

.........
(M2 bs)

K

mind f{s + x)

)y — b{x)|(s + x} e Dy und x=D,}.

&g in comrelation, the lunclien J{s + @) moves to the left for positive 5 and to
the right for nepgative 5. The requirements thal (& + x] & D and v = I, imply
that the range of b s completely contained within the range of the displaced
A noted in the previous paragraph, these requiremenis are analogous 1o those
in the hinary defimition of erosion, whers the structuring clement has to he con-
Luined completely in the set heing croded.

Finally, unlike the bmory delimtien of erosien, § rather than the structiunng
element b, is shifted, Equation (9.6-2) could he written so thal b is the function
translated, resulting i g more complhicated expression in terms of indexing. Be-
cause fsliding past & conceprually is the same as b shiding past { the [onm of
Fg.{%.n-2} iz ured for the rensons staled al the end of the discussion on dilation.
[igure 9.28 shows the resuls of eroding the function of Fig. %.27(a) by the strue
turing clement of Fig. Y27(b).
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9.6 @ Extensions Lo Grav-Scale Tmages. 353

- Equation [9.6-2) dicates Ul erosion is based on choosing the minimuom

Walue of [ — &) in the interval defined by the shape of the structuring ele
gt The peneral effect of perlonmiog erosion on g gray-scale mage is taofold:
1 IE all the clements of the structuring element are positive, the ou (ol Do ee
Rends 1o e Jarker thon the npul tmage, (20 The eflect of bright details in the
pul image Lhat are smaller in arca than the structuring element i reduced,
ith the degres of reduciivn being delermined by the grav-level valucs
rrounding the bright detail and by the shape and amplitude values of the
iructuring element iisell
Lrray-reale dilation and crosion are duals with respect 1o fuoction comple-
pentation and relection. That is

(Febhl(sn g (b {%.6-3)

gre [ Fx, ¥landb = b—rx. —y). Cxcepl as needed For clarity, we simplity
maration in the following discussions by omitting the arguments of all lunciions,

Figure 2.290a) shows a simple 312 % 512 gray-scale unage, and Fig, 9.20h)
s e result of dilating this imaee with o Qual-top” structuring clemcnt in the
cof a parallelepiped of unit height and zize § = 5 pisels, Gased on the Pre-
sding dizcussion, dilation s expected W produce snimage that is brighter than
e original and in which small, dark details have Been reduced oo eliminuted.
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