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1. IMAGENS BIN<RIAS [oc1881111%
EM ESCALAS DE CINZENTO E DE CORES feccccedssss
$V LPDJHQV TXH Yr QDV SiJLQ DR GDD AD X DV IRW ecee 11681418
TXH WLUD FRP R WHOHPYYHO VmR \MPHR/S PDJHQV GLJ s lce1111061
SRVVtYHO UHSUHVHQWDU HVWH JWVSRRC )V SRU PDWUL 19018911968
H[HPSOR D LPDJHP GR *DWR )pOLGD SRAH VHU UHSUHVHQWD ‘3111323”

(

XPD PDWUL] 989 RQGH RV HOHPHQW EEEHEIETE R
(VWHV Q~PHURV HVSHFLAFDP D BRR f&H
QRU HOHPHQWR JUIAFR GH XPD L PSRIGIH
WRPDU DSHQDV XPD FRU GH FDGD FRU +‘ L
SUHWD H R Q~PHUR FRU EUDQRH %¥VO S i
DSHQDV GXDV FRU H \imagenR bifdtigs® Dragens
booleanas !

$V LPDJHQV HP HVFDODV GH FLQ]HQW Bk 1
SUHVHQWDGDV SRU PDWUL]HV &DGR HOHPHQWR GD PDWUL] GHWHUP
QD D LQWHQVLGDGH GR St[HO FRUUBVSRQGHQWH 3RU FRQYHQLrQFL
D PDLRULD GRV AFKHLURV GLJLWQWW b
TXH LQGLFD D FRU FRP PHQRU LQWHQ
LQGLFD D FRU FRP PDLRU LQWHQVLGD
WRWDO GH HVFDODV GLIHUHQWF

,PDJHQV FRORULGDV SRGHP VHU UH
WUL]HV &DGD PDWUL] HVSHFLAFD D
YHUGH H D]XO TXH FRPS}H D LPDJHP
FRQKHFLGR(eE)RR®&nN) B(luej 2V HOHPHQWR
PDWUL]HVY VMR Q~PHURV LQWHLURW H!
D LQWHQVLGDGH GR St[HO FRP UHVSHI
QR VLVWHPD 5*% p SRVVtIYHOQUHSUHVF
FRUHV GLIHUHQWHYV
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Este n#mero de escalas de cinzento $ su%ciente para trgbadina
exemplo, com imagens nas p&ginas da WEB. No entanto, existéas
aplical'es espec*%cas que necessitam de um maior n#merscadas de
cinzento de modo a poderem reproduzir imagens com maior fhetae
evitar erros de arredondamento em c&lculos num$ricos, cpaoexem-
plo $ o caso de imagens m$dicas.

Existem muitos outros sistemas de cor que s"o usados conéoampli-
cal"o: CMYK (para imprimir), Y+IQ (para as transmiss'es tfeahal/gica
em NTSC, etc.)

IMAGENS DIGITAIS E MATRIZES r 45



2. PROCESSAMENTO DIGITAL DA IMAGEM

E OPERA"#ES COM MATRIZES

8PD YH] TXH XPD LPDJHP GLJLWDO SRGH

SRU PDWUL]JHVY SRGHPRV SHUJXQWBU GH'T DQ DV

UDo}HV UHDOL]DGDV QDV PDWUL]HK/ SRGHUmlR DIHWI'_,);U D LPfDJH

3RU H[HPSOR QD AJXUD VH FRQVLBHUDUR LPDZHPsEL QilUlD
UHSUHVHQWDG & S (D POWMR ]D %hPRUHRAYV

SRQGHQWH j PDWULRAVBUDRYS Ry W-DAGH

$ LPDJHP SRU VXD YH] FRUUHWUSRQGH |

7HQWH GHVFREULU D UHODomRARRBY®W L FL

WUDV LPDJHQV Figural
2XWUR H[HPSOR AJXUD VH GHW-HUP

PpWLFD GDV PDWUL]HV ERFSRQYRQWRDJIH

D FRUWAV BEWHUHPRV XPD YHUVmMR GD LFP VI.

GH FLQ]JHQWR RV YDORUHV QmR LQWHLU

LQWHLUR PDLV SUY[LPR Figura

ODLV XP H[HPSOR XVDQGR D PXOWD®OLFDomR SRU XP HVFD
H D VRPD GH PDWUL]JHV p SRVVIRFHOGHHWLLDU XPD LPDJHP F_

WRV GH WUDQVLomR (VWH WLSRVDHG RP@D UDOPH
DSUHVHQWDO}HV HP 3RZHU3RLQW GHMDQS
GR GXDV LPDJHQV HP HVFDODV GRVBPOQ]H
QKR UHSUHVHQWDGD VAR U 3®XDV FADIB/D UH
Q~PHURt WHRDODQWHUYDOR > @ GHAQLPR
M(t) =(1-t)A+tZ

SHSDUH WH TXKM  Z H SDUD RQWDH H, m: UHIHJ

RV HOHPHQW RWYGHVRDVRUERWUH RV HOHPHQWR
PDWUASBAV3RUWDQWRYDXDQGR DM®HD PDWU
YDULBa@H 1R FDVR GH LPDJHQV FRORULG
omR DSUHVHQWDGD HP GHYH BHU DBO
TXH FRPS}HP FDGD LPDJHP YHU AJXUD

$ PXOWLSOLFDomR GH PDWUL]JHV WHP
SURFHVVDPHQWR GH LPDJHQV GLJLWDL
H[HPSOR VHU PDLV HODERUDGR XWUHAL]D FL?? HFLPHQV¥
EUD /LQHDU HVWXGDGRYV QR HQVLQ@RHVXSH DFUHG W
PHVPR DVVLP VHUI GR LQWHUH VV if D5oRn R Hik
GHULYD GD KDELOLGDGH GH GHFRPSRU
GXWR GH PDWUL]HV FRP XPD HVWUXWX
RPLWLGRY SRGHUMR VHU HQFRQWUD@RV
H >3RROH @ &RQVLGHUHPRV XPD GH
UHV VLQJXODUHV '96 TXH FRQVUYWH H
FRPR SURGXWR GH WUrV PDWUL]JHV
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M(0.75) M({0.88) M(l)=2

T
Amxn = umxm Smxn Vn><n

onde U eV V moiogonais LVWIRURVIV VmR DV PDWUL]HV Figura
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LGHQWLGDGH GP8%GR QBOQWMP\RSHWLYBPHQWH HQ~PHURV TXH WrP GH VHU HQY¥LDGR
XPD PDWUL] FXMRY M@RPHQWRY D AHURESDUDVWHY GDGRV QR ODERUDWYUUR]GD
€511 >80 >..> 5 >0 FREMNP Q 6HIXH VHs)¥®v] +s0uv] +..+sp020u0vl, R TXH QRV Gi DS

H[HPSOR GH XPD GHFRPSRVLomR '96 PDGDPHQWH D LPDJHP RULJLQDO
9HMDPRV XP H[HPSOR D IRWRJUDAD QI
-1.1.0 [R GR PDWHPiIWLFR &KULVWLDQ )HOL[ .t
A= = usv? 5 St[HOV
0 -1 1 3DUD D GHFRPSRVLOmMR '96 GD FRUWBIVSF
N V2 317 LPDJHP SRGHPRV FDOFXODU DV PDWUL]JHV
N 6 2 3 sp1w vl + spoupvit L+ s upv]
5 5 V3 0 0 para r (VWDV PDWUL]JHV JHWBPDDS
= —? 0 ? LPDJHP RULJLQDO LOXVWUDGD QD AJXUD
g —¥ 0 10 $ LPDJHP RULJLQDO FRUUHVSRQREHJIBR F
Ve V2 V3 VLRQDQWH
L 6 2 3

ORVWUD VH TXH TXDOTXHU PDWUL] DG RPUWRASAPIICAFESSRVLomR
'96 >/D\ @ H >3RROH @ $OpPUBWVNBURFHWWBPHQQONR GLIJLWDO GH LPBOHQV
PRV TXH QRV SHUPLWHP FDOFXODU HWDD}E8MFRRPRVLSORIR H{MR®AR QD GHWHom|
]JDQGR PHLRV FRPSXWDFLRQDLV $ FKDY}D G\RUR@VRRVNHP SGHRGDGRYV HP PHGLFL
REVHUYDUuTJwH., %HVmMR DV FROXQDVNe GDVEMRWERPSXWDFLRQDO QD LQG~VWULD Fl
v1,V2,..,vy, DV FROXQ D VVG DHRWAIRL ] SDUWLFXODU QD GHWHoOmMR UHPRWRVDV L
A=USVT =s11uv] +sppuav] + ... + 5w v] VDWpPpOLWHY VmR ~WHLV SDUD PRQBWRDL"
4XDO D XWLOLGDGH GHVWD IyUPXOD QR \8ERENWVRILRADRWR HGGHLWQILVH GR FUFL
GH LPDJHQV" 6XSRAKDRRY TRBJHP HP HP)FLDMODW RXWUDV DSOLFDO}HV DPHELHPWDL
GH FLQJHQWR GH WDPDQKR 3 W UDHQAP LWH BRVDFRPYWLEDGHHY SRU YLD ID]
XP VDWpOLWH SDUD XP ODERUDWYINVNR FXZWRUBFK®DGR IGH FILBDUD VHIXUDIWD (
WpOLWH WHUi GH HQYLDU PLOKmMR GH QWPRRAR 8 URFE I\RWDPBHI®DVRtGH LPDJHPHGH U
$SHQDV RV SULPHLUYRVGHOPENEW|RHFRBURMHomMR GD WRPRJUDAD D[LDO UBGLRO
SRVLOomR M6VBR VLIJQLAFDWLYRV RV RXWUERVOXREHDBWVSWH H XOWUDVVRP GH GL
JiYHLVp p HQWmMR VXAFLHQWH TXH @RV D VWHULWRY HRPYALRIG BWR G H [BPXLVLomR H WUL
DSHQDV DV  SULPHLW®&W FR®VQDVSGHPEHDURKN "UXtGRp QD LPDJHP 2 AOWUR GH Pt
Q~PHYRVQXP WRWDO GH DSHQDV A GH SURFHVVDPHQWR GD LPDJHP XVDGR S

r=10 =20

A B Figura
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UHGX]LU RV VHXV HIHLWRV SDUD Fbi D4AHIOMPNT@RWRINAD PDWUL] TXH
SUHVHQWD D LPDJHP REVHUYDPRVRRW ¥ HEMHOHKRQMWRMWULWHIMWR p R GHRESBHV
H HP VHIJXLGD FRORFDPR ORV QXPD OIPRQKXHRAIGHIQGE I DWAQ VWHYRSGK D S WORIHV\HV R
PHGLDQD AJXUD FRQVLVWH HP H\OF ROX®I®i IRL R ORI SH@RW R VIVIDPW QYR G H WIDIUW I
GHVWD OLVWD H VXEVWLWXLU R HOHPHQR\RDHP TPOX VY $RUUDWPMIQW DV P DW HR/IWIH F
(ILVWHP PXLWDV RXWUDV WpFQLFDV GMHPDR ¥ ii R VIPLHAORV B DA LIPOpP GDV PROWUL
JHP FRP REMHWLYRV GLIHUHQWHVV $GAJXUPR H ORGWUQRH[HPISIOR]PHQWH RUBERLW
DMXVWH GH FRQWUDVWH GHWHOmMR GD ERQGDGH O ISPLIDUHVWH DUWLJR Q mAKMRV ¢

.

Imagem com ru!do

Lista ordenada

Resultado
Imagem com "ltro de mediana
Figura
Original Ajuste de contraste
Dete#$0 da borda Limiar
Figura
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Valor selecionado

&RPR SROQOWR GH SDUWLGD SDUD R OQHLWR
FRPHQGDPRV RV OLYURV >*RQ]DOH] H :RR
9HOKR @

5. REFER$NCIAS
1RVLWH KWWS ZZZ X+ EU FGPH P BI\WKWPRC
H[LVWH XPD VpULH GH DSOLFDo}HVH{QWH
SORUDU DV UHODO}HV HQWUH PDSWHMH@ +
WDGDV QHVWH WH[WR (QFRQWUD VH WDP
VXJHVW}HV GH H[HUFtFLRV D VHUHP WUDE
(VWDV VmR DV UHIHUrQFLDV FLWDGDV Q
*RPHV - 9H®BBH/3URFHVVLQJ IRU &RPSX
Vision 6SULQJHU 9HUODJ

*RQ]DOH] 5 & 5:RRGMILWDO ,PDJH BURGE H
(GLWLRQ 3UHQWLFH +D0OO

/D\ 'Linear Algebra and Its Applications) RUWK (GLWLRQ
VRQ :HV OH\

3 R R O Hinear Algebra: A Modern Introduction 6HFRQG (GLW
%URRNY &ROH

$ IRWRJUDAD GD ORQD /L]D HP /(*2 p SURBULHC
8GURQRWWR TXH JHQWLOPHQWH FRQFK®HX D
QHVWH WUDEDOKR
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