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¢ 16
digitized at the [inest possible level: e. g. with 2 2 'x 2

3
arid for the original, ,\.w_ﬂ anw.\ be reconstructed by covering it
stepwise with, say, a 2°x 2° zeid ). Duriung this process many
things which one does with specific iecniques,such as conteur
extraction, contrast enhancement, feature extraction, etc., can
be performed by interpolating in (t steps with " answer " que-
stions of this sort and become part of the algorithm,

But the application of C-caleulus will eften fail; the criginal
{mage may not be thus reconstructed. There is an elerient to De
considered, which was before ignored through the adjective "
suitable ": the size of the window. 1t is a feature of our ap-
proach that the critical size, below which total reconstructien
of the picture is inpossible, is determined by the structure cf
the picture itself, and is not a matter of guesswork or trial and
error. .

One can arrange readings, and ways of analizing them, from
grids having sizes appropriates to constitute in fact filters that
see some wanted features and are blind to others.{ 3, &, S, )

C-MATRIX

1.- Consider a pattern F in any number H of dimensions ( for
the salce of illustration we restrict here N = one or two ), and
consider only one of some ¥ " attributes ' of interest, e, 3. the
level of greyness ( which we may supposc now digitized }. An
il-dimenstonal grid of ( sqare ) windows generates, as we have
seen, a C-set in i + 1 (% = 1) space; C~-multiplication of all
C-sets obtained by displacing { according to scme rule Jthe
grid over the pattern yields, after a suita®le number of lte-
rations, a pattern F, which coincide with F if condition 2} is
respected, differ from T otherwise. This precess we have called
C-filter; as such, it might deserve per se mathematical in-
vestization. Our interest here is rather with concrete ways of
exploiting the typical new feature of CT-caleulus, that of per-
mitting either " precise " measurement of a whole threugh serial
composition ( C-multiplication of * coarser " sartinl narallel
measurements ) ( each, a C-set from the grid ), or " filtering
operations ". " Precise " and " cearze " are to Be understood 3s
in ohysics. We have found profitable, for tals purpose, to in-
troduce .a mathematical object which { for any 1, & =1 } is
always 2-dimensional: the Z-matrix.

2.~ \'e define the C-matrix. Its element n...," has as row label

2, 2, ... ) the linear size of the winuow Wy of the scan~
1

-
h
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ning grid G, ( C-caleculus will be mcre uselul {he larzer can Se

. L i
kept the minimum h needed for a ziven analisis ); the. coluan
labbel %« ( =C, 1, 2, ... )} denotes the 3ossinie values .o.q
. e, P A . g . ] [ . -~

dinamic: % = i - as read throunh i;. The 3ril 5, scans tae
pattern according to some criterion {'in two n:...m.n_,in:m.
best has proved to run down the main diazcnal } by cone step at
] ”n = . - N =

a time ( 1 " means the original digitizing windew, il any, cor
simply the " resolving power " of the sistem ); G, has tiius 0 {
_ H

= h, square grid h, linear } scanning positions; any value &

tae

the

of the dynamic is registered o 0=0, 1, 4.0 ) timees in the
windows, for each position it = 1, ..., 5 ef the 3rid 3, . In
conclusion :

The building of C-matrix secems, from the definitica just
given, a wuch more imposing tasit than wnﬂcpw.é is. In fact, the
operations that lead to ¢, are performed in parallel for % = 0
1, ... so that the nuapn_“._wx is Huilt one row at a time, or r.ﬂ
one piece with suitable hardwere; also, the precedure as ‘o Ue
started from the boltom row, i, e. largest w,, apnd it becores
an obvicus matter to implement the uﬂwoﬂ...ﬂ_an..s.:r devices that
suppress the need to explore, m.:mi:w towards smaller 1, ter-
ritories where, e, g. X = 0 ( uniforn mnn.\unwm ) fer a _,:,..wr:. e
Hor need one proceed through the [ull scquence b . b -1,
wee o 3, 2: larje jumps may be n:ade. axs nax

An element ¢, of C-matrix tell us thus: if vanishes, that the
value j of the _x:._m::n of the pattern can never be scea thrcuga
windows of size r.w“ if not, now many tires that dynamics seen
by no matter wailch window w..

1t is easy then to read from the C-amatrix many features of
the nattern; e. 2. if only c = G, all i, the pattern is 2 pla-
teaux, of constant wﬂmwzmmm.on_nn:m:ucﬁ the max i far

m‘.,._o = G is the width of the largest plateau; a highest-sliope of

.

a_.,u_asm‘..o:p_uﬂm:mﬂmmrotmnmﬂummmacﬁn.uo.u..,...:.
for each i, g

3.- Zontour exiraction

This is a relevant step in every problem of 2%, with o

wide literarture and a larze nwaber of tecniguesiiavailinle:
aradients and thresheold, taianing, joiaing or sgparating of
v

brolen ot interpetrating pieces, template .natching,
£, ). Ve can extract contours wits the fellewing «

ete. [0,

te. Coasider

’
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