ol MODULE! Vi
pDPERATIONS _
10’4 5 § Qnd Eryosiorn - Df{af‘l'oh'

. MORPHOLOGUCAL
5 2 - - ; ______,__.-—-———/.
| AP - Theory ; Dilat
«Bases. OF 'Se-t N é( | it Opening & closing .
" Evosron -,"5fr|,ccfcurzng" Element ;) UpP g , 9;
Hit or Misg Transformakbiof?. .- - o . o
Pescviptiornn Represer tatron ._

Representatron anc! . :
Rad ' - ~approximatio,

BQL!IZCJC?Y%{ , CHQ/../’? 'Cb(f"cs ;_Po[ggo'na
.. approaches Bouncl'axg 6€8mcn'tsw -

¢ cFion OF 1o

Ly Mathewat cal movpho}ng s *CDH?;:;QO - :’lm
iiear - processes which can he V»_C‘.PP ) :t %
«to YernoVe detarls ‘G_m»a[lcr tharm a certeatn
Teference shape -

L Mmpho/Ogrca( operations car be tsed to extract
the Cdgcs of an imaﬁf)%[iw art "maﬁeﬁkffah@”
IrSﬁ an fﬂ/’aﬁ@ ekbc .

ty Tool AHox €x%rach‘n<? 7mag@ compvomfmfg that ar
useful ‘n the epresentation € descriptn Of
egion shape Such as boundavics, Skeletons & conit!

"

hull .
L 5 | -
ets In MG'H'IC'YnafZ’CQI moypholo?cd represcriE
Ms in an fmag@.
L}Mafhﬂmh‘cal 'MOYPon[oﬁﬁf can be Lsed as the bast
07 develpp; ‘ | ’
| Ve oplng iqaﬁcfsegmcnfatzom P'mceC)Uch curth
o WLde

"ange of applicatrons.
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'.5TQUCTURH\)Q ELEMEN Ts
= :

Mathemiatical ’7’)’207[)”70’03 15 a collectron of
non - lincar Pwocesses cohich can be applred to an
imaﬁe to 7vemovNe details smaller than a certarn

L

| feference shape | ewhich 1s called Strucfu‘rr‘nj'filfmmk

‘1/'7 5‘; 5 o Wlovphc;loé?n'caf operation Plorgs- an imp
wole with 1ts different Shape arnd size -

. N ,

LS shape & Size are defrned bg o No. ?F O & 1'3
n S.E%.

1y MO7 pho\ogrcal operations awe defined b%{ MONING 0
SE over the binarrg ‘mage to bcf moadrfred,
such a wog that 7+t 15 Centered OVEY cvcvg r’maﬁc
piocel at  Some Pt |

BAsi1c SET THEORY

'L;Mo;/pho[oga 15 baded on gef theorg, deals cith
fvlece’s‘stg ope%a'fi‘or%'-m st fheoré/‘

1. Union.

L The OUnion- oF ';M‘a‘gcs AfiBy S AYB- . ¢
.o AUB. = dc,CgDCfXGA- or DC.E.B}-

i - Iﬁ’ccrsecf:;‘on ,

AR = chiDCJDEEA and 'IéB}

3 Difference. ..
," \-—. ‘.

A‘"BA:' C‘{C‘F gDC[DCC‘A and 'I-"¢B } .
L AB s also called the stlative complement ofF B

Yelotiruve +0 A-
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4. Complement A 1T T i Ay e

AC= def {ac ols é,A ]

. 5' ?c—Flect:on ,-

RPN I ATAnRlS )} A i
ty The veflectron of -a 5S¢t B, denoted B - dc{”n’dq;,

B’\‘-’-‘}' wlw:._b ‘Foy béBj Rc{ilv_:c_—;,u

Z T?’ahs‘qtl‘on '

L&Mmlamn G%)’Cl{\om\ Ok lrnag@ AL 15 C)C"F\'ﬂédas

U The translation of a set B by Poink z “Cz,,zz)

c{cnotcd (B), 1. de#mcd as:
(B)Z: iclc_b+z {or béB}

L;IF B 15 the s5cF of Prxels 'b’C"Pb’ﬁSCﬂ..l'ﬂ anr Oé/'fd
: 1f’z an l‘)’nage - Ehe CB)Z s the S'Cf of PO)Hi’S th B
twhose C'XLH) coordinates have vepl Offd b(L/

(x+z,, y+z,)
1 Logrieal Opevations . AND,0R ,NOT , XOF . -

STANDARD  BINARY MORPHOLOc,) cAL OPERATIONS
_ “RTTOLOG ¢

> The basic _» Wiozfphofo?ca operations ave d;‘[aﬁa‘n‘f'
€70s70nm, ' Ve - |

t s N 3 . ; o

N ocpzrcsscd bj a  Kerpe] OPch(h'mg oM ahn M

’Wagc X, Wheye cohike Pixcels dcnotc U niform
Te9iom 5 omd black praete demiio

| 8_ N Dlack  pixels denote "€gion boundarit
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» Dilation 15 a process in which H';c bmaw

N _...

15 Cxpanc{cd from its orzq:nal Shafc
i el

Ly The wﬂg of  the brna*rg lmagc 13 mcpandec] r's

E’thf’n’)!‘l’]fd_ bH thc S‘tru(fu“nq elem_gﬁt This 3SE
z?’gmall‘cr r‘; Size COmPowfd to the :magc itself

DILATION @ groed  Does the 5£ h/t the gk’ ‘1
|
|

and 'nmma”éf the size wsed Ffor bEhe 3 E 15 3X3.

L The adilation P’roccss is v to thefconvolution
Proccssy e, the SE ‘15 TeFlcctcd 4 shifted from Left
to R’lahi & from top to bottom, at each shift,
Hhe Process will look for ang oveﬂappmﬁ "y P;J(cls
blw the SE £ that OF the bmmr(/ :mage

Ly If there exists an _O\lerlappmg then the pixels
under the cenkre position OF the SE cull be
tarned to 1 or. Black. /_,\LLH pzamczo)]

b With A & B as sets in 22 the C“ahon DpA/Jyg |
"cicno{'ed A@B IS dcqcmecl as . B &Flecbm,
: . > m SEB-

AGB = % ](B)nA zi:d?j R 2 : cath P

ed OH nﬁ[cc%mg B about its m':(c]:n
by z.

s egn i¢ bes n
and sh(thﬁ this Teﬂccho
The dilatron of. A bd B then 's the set oF all

5 The a

" that B anc[ A owr!ap b aHrast
dlsplaccmcnfﬁ z ,5uch. f) 1 2’

\u\:
one element- Rd

A@B’iz”_CB)ﬂAJCA} ' "_ l
|

B 15 5tructuvm<c] (;lcmcnt £ A I3 the set. C:magc
objecks) to be dilated. ' '
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r ( N
i A“v . . \ . _ -— _,.‘_‘ =
o Leddie 3 3 ]
A ’ ! |
y ‘B:B ! oot

i ; N ADB
a)set A~ ' b)Squave SE- o g T dis
0000 23T 07 € bhes dok Amo’fc’i c) Df!att'pﬁo{z A bé{ B
. the Dngfr’_l) “

'_'3'_7‘?““4 ANladl of o) \ a3 ol
. d —
‘ . Gld e
' ! ;

A . ¥ o b |

=B .

° | - AR 374 J j - 0”2 oo
d) Elongated S E — 4 ASB
) g M T e g3 U dlg d dlg

<€) Dilation A_OAF A usw"r}f/‘ this elément:
. th. An illustyatron of pilatron .

‘—>~/Thc dilation 15 an- €xpanston 'O;;exdfo:ar\thd{‘:'

enlarges binare 'obJ‘e_ct,S/_ o

Ly Dilation has mangy  Uses but the m'a'jo,v one 13

W" to the fact that
B a5 '.‘X'Pq”d;’”g-fhe features of x. -

- ®
el
¢ (e |eo
)

NOR

b
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g '“—fggosmf*‘ o Shrink - Does the S-E it the Sek?
' : the ol:d‘ccb . ; =

Ly Evosion (s the Counter-process of dilation.

s IF dilation enlarges ar image then evosion

shvinks the fmaac -

tmage 15 6H‘Yunk 15 dctC‘lmmcd

Ly The way ©0F the

3mAa
L, The SE . '5 novma\lz[

o 3%3 s\zc
. | Ll
Ly EVsure —Fas’ccr Compufahon tirie when comparce

llex than the fmagc with

Fo largcr 5.E Size -

L Almost v to dilation process, the €vosion proces:
will move. the _SE from left to rnght 4 top to

bottom - ‘
"1y At the centre POSlJflon , indrcated b&] the centre of
the SE the Process will look for cohether theme is

a compktc O\Ic*rlap with the S$E OF Vtot

Ly 1# theve 15 mo comp)e’cc O\lfﬂappma ’chen thc
Centre pixel  indicated by the Centre of the SE

will be .5¢et whitt or O (25

| 2
Ly INith A - amnds«B Q35 Scts 1 S ‘che %Tszon of

FEY-}: \s c\c#med as: .
A b% B c\tnotc (5) :TMMLQ -
AGB = 512‘(8) CA}

that the evosion 043 A b%f B i5

this eqn cates
%t ina s z such that 8, ’cmnslattd

the st of all point
by z, 15 Con'tannec! in Ao | ‘
L—>Th¢ stmt B has to bc contained in A 15 |
ﬁ‘luwaknt 170 B wot Shanng omﬁ COYY)MOV] eleinen

P -
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‘wftH t-h‘e- bdckﬁ'rouncf o
pep - zI(8), OA = ¢ |

b)Squarcs-t

d
B dls
d (o) dls
_ B
’ A
L 0U). 56k Ax ad
B

dls

_c\)E\onaatcd SE

IREPY-Y:

|
IR
ol

5T Tsdig s

c)Evosion OF A“béj B &

l L dl2
l B 4
I /T\ [
| AEB :dlz
'i—l ;;,_,,-;4—_
dig  3dl4 dlg

¢) Evpsion of. A, bg B usr_ng Ehis

element .

F‘l-a; An s\lustration of Evosion.

A A

il
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DILATION AND EROSION BASED OPERATIONS

Ly Eros10n 4 o lation can be combined Lo solve specific ﬂlzcnrj baske
OPENING AND CLOSING

e

'@'OEcr’im? o
@Opming
€70510N § dilation

LaOpcnmg Smoothes
hyeaks l’)awow 5t ps

15 based on the WO?fphologn“ca\" operations

the inside of the object contour,
thin Portiorns of

and eliminates

+he :magc . ;
_ , . O n ACPE
Ly 1T 15 done b‘j Fivst 'aPp[ar"ng erosion 4 then dilacon |
opevations on the l’mqac , L . ED

Ly The opening o{ set A brc,{ structuring elcmcnk B,
dtﬂotcd AoB 15 C{tFt’nec{ as .
© A Input lmagc
AoB:(Aee)aas B 4E
Propertics: a) AoB 15 a S“bscf(wb'maie) of A -

b) If C s @ subset of D, then CoB 15 a Subse{

@ closl j C)CAOB):B Cpes.

L—>Thc Closmg( opevation 15 the oppos:tc of H—;c

openi ng o pern .

Ls Tt 15 a. dilation Opern follocwed bg an €zosion

Opcvation | ,
5 Closing oPcmt;on fills the snoall broles and gaps in
o sin g)g prxel object -

L H: has the Same Cffect of an opening opernt, ir
contpurs and maintains shapes

Ehat it sémoothes
and sizes Of Objects.

Ly The Ciosmcc] of set A b(j
C‘C‘FIHCJ. as:

(RSP ERINI SR o A

5. B, denoted A+B, 13

Scanned by CamScanner
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A ilp ‘mage- T
B : 5k

‘nep - (ABB)OB
closes . smogll 3@.1135

Ly Closing protects coarse Structlt¥ycs.
& rounds Off . concave - corre¥s:

E{QPCYHCS of\ Morpho!ogt'cal OPcha.J'EL'O”-,

L Lek X and ¥ be. two fmagef Let the imayge x

be alley  than

Je, X Min) < Y CroymNe- the values oF e

!

»f

o Fropertres of closin OPCFafl'D/'?-

a) A 15 a Gubgei (Subrmagc) oF 4 B |

by IF. C 15 q Subscb of D th@m C@B 5 a sclbscEOF
De B '

C) CAQB)QB : AcB | :

——

IHCYEQS‘I‘I’)?"
b Let x £.¥ be two rmagcs Lek the ,ngc X be

Smalley  tham Hq, ’mﬂgc \/
for all” the Values

ROPERTIES OF Hompustoqicat opewarion’

1.

e XOm, m)< \/CM;H>
| of 'Wl?‘fn.'_,_ -
- XeB<yes . gosE
- X@B< yoB -
XoB < VoR
X*B < vYen
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o e

1 L c ncrea sy
Ly Erosion & dilation ave gqid to be | @i
operalions , Since (yosion and Aillalion oare

mtrcaf:nﬂ C‘PCMLfons opering 4 rlomng are alse
H’\C’Yfag”/)a opevations.

2. Eorpahs:v/u,

L,7Th6 exPCmStv:‘iH oF Lhe ’)’meplflo O(L]ICO} operns

XOR & X
X®B > X

XeR £ X
XeB > x

| . ,
Ly Evosion s aTHA-cxpanszve,EN(OZ the ofp of tht

eroded "magc 1S Vlot cxpcmSz\lr .

& No. Of ones Pﬂa‘cnt in the o/p evoded rmage 3
less compared  to the ov"(/fna "ff"agf"

LDilation 1s expansive the wvcsultant mage of dilation
is expanded cwhen compared bo“fhc lp image .

L The openrng_ opern 1s.@anti expansive and ‘dﬂzs

expansive -

o

3. Dualffg,

Propevty of dual lity are

)

Xes < (x° @5)
K@5é0<65) :
 XoB <. (x°, 3)C

XeB = (XCO‘B-)C

|
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4o Chain -Rule -

(xeB)op, = Xe(B 68

1

(X6 B)®B, = X6(BOBE)

5. Idempofmcj

L—) Id‘mPOfmfg P?OPWLJ 15 defmcc{ C]S 7(‘010005;

(X0 B)oB = XoB
(XeB)eB = XeB

’H;T—OR-MISS TRANSFORMATION &

Ly The 93107/)}701031‘(,&] hib-or-miss transform s a
bq_sz‘c tool for Sbape C}eh’ciz'oﬁ. |

Ly The objective 15 to find the location of

one. of - fhc Slmpcs |

Ly Let the oriain of each 5an[9@ bc locaécc{ al its
centery of gm\// t((/ |

Ly Let D be cncl losed bd a small window >

| Ly The Ioca! b/cgd of D wr.t W /s defined as
the set differcnce (W'~D)

’ J - b4 Wfﬁdow W local
W) Set A bkad of D ot W,

(N=-p" sl
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EALS pdfr
e

" £ WY VA2 4

Sy i

N

P

L

¢) Complement of A~

e) Evoston of A€ bz] (WN-DD

£) jntcrsecf?'oh of (d) §© 3
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|
|

'_ Q - e PP

‘
>TF ~8B  denotes the ﬁcf\éorn-qu(d\of-\a &
Ly Leb thc_- On'é?_:‘p ' of each 5’#}(115‘6 be located
at its ;Cc’{’)'tfr of ﬂva\’l"té/ . Let D be enclosed

-~

b%l a .Sq‘-f'h;ill windoew K - _
Ly The ~ local backgc{ of D cov-t W 15 dﬂfrnfd
as 'Hzc- +5¢ek, diffevince U\I-o). .

L v
/6
L If .8_ denotes _—I:hg Set cOMposco{ of D and

ks backg*found L the match oF B in 4, dtnote
A@B, 13 . | ’

!

ABB = (AGDJA‘[‘ACG(NTDDJ- . — @

We can “qeervalize  the notation béf }cttm(cf B=(8%
Where B, s the Set ’ICOTV‘/)fd Jfrom tlements of B

QSSOCi;QiiCCf with an Dbjﬁ'd,‘ Sl Bo, 14 the sefF of

elements of B .QSSOCf'QtEC‘} cLoIth  the Cbﬁ’fﬁ”)ﬁoﬂc‘[t'n
bachgd- <7

B -D ¢ 52:0"\1”0) | iy
FIM 0 becomesAes = (40800 (4B pr ).

Ls 5¢ F A®B Contams g the ow‘(c{,‘m Points at
which  Simulteneousl, , B Found o match (Thb!)
M- A oand B, ‘Four_vd O Match n AC.
> B(&/ btﬁ‘/ng the definH4ion of St ciFreremees f’ﬂ‘[
the dug| velationship biuw €rosion & driation

88 = (A68) - (aeg )

.
hese  three egns as the ﬂwca/ hit oy

™Miss  transform .
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L> Wit or Miss tfrm
bC Ll.‘jtc{ gl SEQYChl'r)

*FochwounA and bkﬁc{ pixcls.

5. Q g]mcrczl' binary M.0 that an
of particular patterns of

' n.fmageé -
., 20 g

| .
Evoded mage of A -

T tersec tion resutk '
8f af?a'fc fwo ves ulle |

Example * OPENING
7
P a
v " ]
el | el
B
A -

——

08 = CA@B)@Q,

BRI P G i seaneGh b G SR
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1

[

REPRESENTATION 4ND DESCRIPTION - J

~——

Ly 26P7’(S{n-‘:,‘hg\a ’f}g,b’nl involves two chorces:

- o Represent the thc?lon,;:‘irr- texrmms .of its externa)

] . . e ~- ' )
) Chcnf . AP 4. - Ny ) = FOocus on sha \

actevistees (its .bo cll")c[ClV\C/) . ) pe d“”a:.ems -
o Represemt +t 1h terms of its ‘nternal C[’)OVGC&CN'SEQB‘
(the pPixels ComP'Tl'flnS/, the 'regt‘or’)) . €olov, beztur \

Eel9";fsfhfaffon : Rt
_rrescnration

-
_—

4 Boundazﬂ CBordey) FOHOWH’?EL : _—
- e . & - .

= 5¢V>E‘Ydl,jo7f the algowthms Teguive that the pts
in the bounc[ar%[ of a region.be ordeved ' a

clockwrse (07 coumterc[ockwyse) drrccf:[‘on. \

|

L Algh’f ?/U}’IO_:SC olp 13 avi ordeved Sequitnce of pts. |

. |
wzﬁfh bmarg )ryy‘a(g}/e5 Mo hlch objc’ct |

and chkgrd‘.und Pts axc labeled 1 ¢ o qfcsp‘cch’uclj,’

1) L’\IOTKJ.HQ

(2) Image's “are  padded with a border Of 05 to

eliminate the poss[E:‘l:'f{c/ Of an object merging
With the l‘Wlagc borde v .

Ly The Approach 1s extended to YU (trple
dr'sJ'on’)b Yeﬁ:‘oms AH Pmcess‘mg the Tegions
{r)c‘fvfduot[!g B |

Uiven o brnarﬁ Tc(c]von R or itg boundarﬁ»

an algm Ffor —Follow:‘ng the border of R,

ov the Qiven boundawj , tonsisks of 'followr’nﬂ Steps:

_—
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F | B Bmmdarlq—.}?onowmg al&onthm.
1. ket the Vs.tariing pornt  bo, be the uppermost,

lefEmpst  point n the ‘imaae ‘that 15 labelled 1.

Denote bg (o tThe cuest Anc;‘glﬂbor’. of é’o

o C”(,UOHS 15 Q bkg]cl Pt | -
sty BXAMine fthc 8 —mrgh b?’? of bo, staﬂ;m? al ¢,

and P"O“CC!"”g/ ‘n a clockwise divection:

Let b, denote the Hirst 'ﬁc;‘ghboy encountcrcd

twhose Value 15 1 and let ¢, be the poink
in ‘the 5eqUENCE . store
N 5t€/95,

..Cleazlg R

"mmfdl"atdg Pv’c’(@d:‘hg b
the locatrons of b, and b for use

2.L¢t b= by and ¢z ¢
3.Let  the 8~mighbo_rs of b ) starting at ¢ and
P?offcc{mg N Qo C[Dc»k'wrsc. divec tn‘o‘ml be_ C{cnotc.cl EZ

Y\i,y)z). -G End the first Yy Iabelfc!i'

4. Lleb bom, and =y -

‘6. Repeat Steps 4 4 until b-be and the mxk‘boundarz

Pornt found 15 br- o
| of b Po\nts found Awlﬂ_c,n the C{lgm

The Stquonte na.
set of ordeved boundary pornts.

stops constitutes the
Ly ¢.1n Step4 alwa&s,- 15 & backgc{ PL becoz ng
first 1-valued pt found in the Clockwise Scarm.

Ly This- algm somcbimes 15 vedtrved to as the

Moore 'boundar% tmckf‘ng” a'lgow‘fhmj
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Illusfcr.a%;‘on' OF fhc 45/‘4’5# fe co

i o Steps  in thﬁ
oundarg = f-’ol[owmz] a[gon‘fhm :
>y 7}7@ | ‘vbg‘updarg P_o[}owrr)g

| | | / a/gm Lworks eclua[{g
well o f A ffng”,rafth ‘

than ks éomaaarj‘
I ,H/).C?. Procedure extracts the outer boundar
oFf « bmm’(c/ regl'o'r?. ' - j

Ly If thc ,O‘bJ'ecf/'\(e 5 to find the bc'Du;vcf‘OH'CS o
b_o‘les " a: fégr‘or’) Cthese ave  called the
AN ey ;bouﬁdarl‘éé of ' the regpon'), o Simple
approach s to extrack the holes agriol treat
them  as 1-valued. vegions. on bkgd of. 0s.

Ly Apphjmg the bounday
these Ttgions

the

y followrn anm tO.

Wil yield the inner boundaries 4
Original egion .
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CHAIN CODES .

____—____.———————-_———"—_‘___—————-

Ly Chain codes are tsed to wepresent ct_‘boundmg bga'

connected Sequence of Stravght-line segments of

—

.5p.ccz¥1icd lcngfh and divection.

Ly This Tepresentation 15 based o©on 4-oy-8connccbwly

e———

of the Segments.
1> The divection of each 5‘5]"”‘”t & CQC](C{ btj H31 g

a Humbc%‘&g scheme =~ 2
1
A 3 ’l/ l
2¢———> 0 4 <———> —-—< 0
3 sy 17

~

.—forrnu{ as a 5€gucncc of such

L> 4 boundary -code
referred L'O‘czfs-a Freerniar -

divectional mumbers 13
chain code -
»ng,_'t@l ,r'magas usua[lg
n O . 8”& format with equal 3pacing
%« “and %f'c{u‘rzch‘ans. AR o
Ly Chain Code canr be gcneraf&d b% _‘FOUOMZ”C? a

y 3 Y- Yalls;
bouno‘avg in a Clockwrse direction ane assignng
the S.cg'ma'n’cs connecting Ve

are acQuz‘Yad and processed
’ 'n the

@ direction Eo

Pair OF Pfxcls.

D14 adv ‘ |
e 'ﬂfﬁuztmg charn tends to be quite lang

L Th

2 Any - small disturbantes along  the bouno‘ayg
due to "novse OF 1'rvipehccct Seammtafton
cause. Chawnges N the code that ‘Wlag not bt
telated to the Principal bhape fcatures of bouno*a’yt

e L R - T N 7 s
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* N
L*/C[’Lam code of a boundary depeads on the

Sta'rhng Po:nt/
L—>The code can be normalzzcd c,u vt JCO HT@
5{arhn<c] Point -bﬁl a 5ira;8ht+’ovwavd oncedw

OfC{CY4_

“‘"cha:h code o 3 2,1
difrerence 3 3 33

Shape mo | 3 3 3 3"

sl el
{.. ,' et
f‘*"'; \FLF
T
P [
v, T |
:P.:_ \:\\ ‘
- ; ‘
a D«‘g tal boum[arj b)-Result of resamplimg

‘with yesamplin
87’1d 9(,([)(7’!!Y)PO‘5(CL e . . .

' o] s © .
(3 ‘ . J - - 2

o 6\6\‘_6" 5

L
o e '*g"d;‘r("c‘t‘f‘awal cha i
NF coded boundary, |
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7., POLNGONAL APPROXIMATIONS, Q -

i ectinia- £ b

Ly A d,‘artallboundar can be approximated coith
arbi’trm’% accur)a_cg ba a 'Polggqn. | '

a closed boundary, approxi becomes exact

xhew lswumlamy seq ments of

points in the |

pts defines Sfﬁmm)c '

Ly Fov
wohen No- Of  Poirts |~

the P’ol%f%dh 15 equal +o rio. Of
boundcwg 4o that each paiv of adj-
e .

of Polyg . -
Lafn"c 80511 of POlggonal approxi
S[';apc Nn a 8!’\!c'n boundm’y u5mg

of Segmen ts)

2 N5 to captuve the
essence  OF
© Feewest ho
Ly Approx" techgs of modest (omplcaf’ftg
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S The  cellulgy approach weduces the shape of the
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‘s called a ccllulay complex .

Ls The boundancs' uncfer Consw]e/aho;ﬂ arc mot Self
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4. All B Vertices are on oy outside the m™Mpp and\m
W Verkrces are on or inside Ehe MPP. |

5. The Uppermost | lcPtmosl: Vertex n a SfQUC”CC of
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PTOCCC!LUC , ﬁ’/’?c !hf(jgfcy’ls of
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BOUNDARY SEGMENTS . \'1

S
N

L?Dccompost‘ﬂﬁ o bo_umdarﬁs o stgmmff» 15 0f fen

useful
! . L
Ly Decomposition veduces the bounAazys COmpLxuj

<
-

sand thus simplifies Lhe description chfs'c.;mku)

(l“lg“\: beundary eccenbn'uly

Ly Convex hull of the 'rc.gc'on enclose btd the bounéarg
5 a powerdlul tool for  vabust ACCOMPOSt"tL'on 024
the boundary .

Ly The convexr hull H of an mb;’tmvg set S 15 the
Smallest convex Set &eﬁ-'termrﬁg—é

L The set Arfference H-S 3 called the convex .

dc'rl‘c?enc((,[ D of the s¢t S b
4 to be inrciqlm ecoz of

L> Digmta\ boundartes ten ) ;
. . VQT'lthfons Vg camewnk ’
dza(tvzahon , Nno tse and (j* ;

h h re q G{OWH’
wl OVlCVl't5 Scatt(?’td avi :
that ave SMQ“, ¢o P (7

thvoughom: —_thc boundmg :

L> There ave no. of ways 1o do so -

a) To traverse the boundary and veplace the
coordinates of each pixel by the avg "
coordinates of K af ts nez'ghbors a[ong ¢

boundav(c{ | »
Limitation of this approach: Time Consuming

difficytt to control.
b) Use @ Pofggonal approx"’ priory fD*FMcir'wg the
conver deﬂ'c:‘cncj of a fegrou. :
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