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FRQWURDWXGRPHOHPEURR
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~ PLQKD IDPtOLD SHOR DPRU GHPRQVWUDGR H SHOR
~ 3URI » "HQLVH &RQVRQQL SRU WHU LOXPLQDGR PHX
8)$%& H SHUPLWLX TXH HX FKHJDVVH D HVVH PRPHQWR
$ 2WDYLR 6LOYD H /XFDV 3DUHGHV SHOD JUDQGLRVD
~ *XLOKHUPH 5DYDJQDQL SHOR YRWR GH FRQILDQoD |
LQLFLDU D PLQKD FDUUHLUD FRPR GHVHQYROYHGRU
$ WRGRV RV PHXV DPLJRV SHOD DWHQomR FRPSUHHQ
$ WRGRV TXH GH DOJXPD IRUPD FRQWULEXtUDP SDUD
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2VDYDQARWFQROQILARNGH QJHQKMIMBQROGDIQDRUP b mR
&RPXQLFDOMRIBRPTXHRVWHOHIRBE X OO0 HHYW LM D o RR
VPDUWSKRGHXL U LKD/HEPZ DADFGWH]PDLSRGHURMRWFEFXWDVVHP
IXQo}ADGDHPDLVMQRYDGRXOVLRQRPYVVIBY D QORRUQPDVYN
liFIRXVEHVWDMF QR GREHDW FRVGHILFLIMS RUXPHERGHP

| D]HGWH V VBIS/D U H OKKBRWY D P HHYW B Q@ FSLDDUHYH U fMXW L G D G [RQ X B
VHGHQRPGEE&BFQRORIVDVWPPDRG RS XO BMR LORM ODXP D
GHILFLMIRIWP DSMEHVV RIRWPG HILFLAMLAMXIXGS REXULRVRED GH
QHFHVVLEPGHE:U HF MDIEEMBRGHGHWH U PR BRI RARFEE M HRH.Q'\R U D O
G H V \BH R MHXWWRL (DLWBHF Q R G RV BB @tW ¥ D O FISHDQMBR U SRWV tH H O
SUIWL¥RPOSHVVRRFRGHILFLYQNXEXDLGRKPVPDUWSRRO®H QKD
LQIRUPPREBARGHKPGHWHUPRB R ERIR URALDF IHFR QI L iNFHOP
XPDH[SHUL r@HQRRUD GLV SR @WRBIRR P HQS\DRXOV X i U GRIVtQ J X D
SRUWXJXEVRGHVHQYROGIRPISQWRDRMFRUHJIRBDSRGHURVD
ELEOLRWHFOFHVVDEPHOWRIQQYLDEBEDOJRUGWPDVVLIHFDomF
FRQWDGHPRUMNYPSOMWD Op®H HP RV WIXIUF L RSH-DUP RWWRS D
LQIRUP DSoHXR DP D QHLGJIDH U M@PWHKWILFDXHRVRXW DWW LFDWLYR
GLVSRQtYHLV

3DODYUDV RKTAQRDRYVLUGH YIIF L \QRVDADRD UWS KBEBWLILFDoO!
GH FREEBBURLG
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7KHVHFKQR @REILEFQRHRA K,H) | R U P DDAQLERRP P X Q L F BHFIKROR O R J\
DQQQJLQHHULHIIGY P DGHVKI®DWBN@HUDRIIPRRELSKRQHYV
VPDUWSKBRRHMHMHRRUISRZHUKPOGZDQBHUIRWPFUHDVLQJO
LQQR Y D QWBXYQF W LHRIDW © U WW K HD/GIY D Q ERIWF R PHHIVV MHH D J H
RIWKHWHFKQR BVRHRINO MEK V D E LOKRMWKBIO D NW K H&/HIY L F H V
HVVHQWLRMR HUFWKILWL]HQNKESIQR DI VVLVMEKRORJI\
7KHP DM R R MWIHU D ] LR X0 2 YWWDR QV D B VY. M X DS LIHHRES O H

Z K RR XRVF X U L FRUQ WK IBD \Q H VGR Q R KA-R OFRID'S D U W LREEXNDHD W

FHQ VREMG FRAUN KEHV R M.NFRW M KRHX U U HDQNVB © OVDHE FOKHQ RVARI MIHW

SRV VLEOBF VDIQRDHOO LIIRADOH. V X D P O LYKIGVAR QDK P D U W S WRRQ H
REW BRQ@RQYI R U P RWL\RSH F IRIE Kl HZA\WDKE H W M/[IS b1 U L MVQKAMXK R V H
DYDLOBRMHIRW UD]LGRD@ XIJXHVH KYHDNLUWIKESSOLFDWLR
GHYHORSPSRIHURDJISIURFHVYLBWZDUA P S O R \FHREX S @ H @K

VL P SIDOHJ R UR WRGRAD V VL IDRIER KR@W KQBKHVLEHYQIQFWLRQDO
DO O RZ¥ R WKLY R U P D@ GRHU HDIME R UHHIH F WAD/\W K BVGRAW K H U
DSSOLFDWLRQV DYDLODEOH

.H\ZRUGD/N VLWWHFKQRQARXPSDLUFRPOQWWSKRQRIHQWLILFDW|
$QGURLG
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JLIXUI(VTXHPD GR FDPLQKR SHUFRUULGR SHOD O
J)LIXUL)OX[RJUDPD GD JHUDomR GD LPDJHP GLJLW
JLIXUISHSUHVHQWDOomR GR PRGHOR 5*% PDSHDGR
JLIXUISHSUHVHQWDomR GR PRGHOR +69 PDSHDGR
J)LIXULI9ODULDomR GR PDWL]+HP IXQomR GH
J)LIXULI7UDQVODOomR H SURMHOomR GR FXER 5*% QR
JLIXUL7UDQVIRUPDOomMR GR KH[IJRQR SURMHWDGR |
JLIXUISGHSUHVHQWDomR GD PHWRGRORJLD
JLIXUL&LOLQGUR +69 FRP GHWDOKH GR SODQR 69
GHWDOKHV FRP VHXV OLPLDUHYV
JLIXUL&LOLQGUR +69 FRP GHWDOKH GR SODQR +6
GHWDOKHV FRP VHXV OLPLDUHYV
JLIXUL)OX[RIJUDPD GH IXQFLRQDPHQWR GR DSOLFI
JLIXUI$OIJRULWPR LGHQWLILFDGRU H PDSHDGRU C
JLIXUL$OJRULWPR FODVVLILFDGRU H FRQWDGRU C
JLIXUL$OJRULWPR FODVVLILFDGRU GH WRQDOLGD
JLIXULI$OJRULWPR FODVVLILFDGRU GH PDWL] H FR
JLIXUL7THOD GH FDSWXUD GH LPDJHP QRV PRGRV Q
ELQDUL]DGD
JLIXUL7THOD GH FDSWXUD GH LPDJHP SDUD XVXiULI
J)LIXULI7THOD GH JUIILFR GH FRUHV
J)LIXUL7THOD GH UHVXOWDGR
J)LIXUL&DSWXUD GD LP@OUHR FRP
J)LIXUL&DSWXUD GD LPDUDHR FRP
JLIXUL&DSWXUD GD IDFKDGD GDLWEK®H QI 6 R 63D W .
JLIXUL&DSWXUD GR PXUDO GD 3UDoD 3DXOR .RED\
JLIXUL&DSWXUD GH PLQLDWXUDV LOXPLQDomR QL
JLIXUL&DSWXUD GH PLQLDWXUDV LOXPLQDomR DL
JLIXUL&DSWXUD GH PLQLDWXUDYV [OMXARL@REAINCER D L



JLIXUL&DSWXUD GH PLQLDWXUDV LOXPLQDomR DL
JLIXUL&DSWXUD GH PLQLDWXUDV LOXPLQDomR DL
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4XDGU&DUDFWHUtVWLFDV GRV DSOLEFDWLYRV WHYV
4XDGUSHODOmMR GH FRU H FDWHJRULD GR JUIILFR
AXDGU(VSHFLILFERO®RIAL OL $

4XDGU&URQRJUDPD GH DWLYLGDGHYV
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/DEHO5HODomR GH LGHQWLILFDomR ¥YDORUPIDUB
IDEHOS5HODOomR GDV IDL[DV GH SURSRUomR GH St[
UHVSHFWLYRYVY WHPSRV GH YLEUDomR H SDX
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2SHQ&9 2SHQ 6RXUFH &RRERWHUEL DU\

5* % 5HG *UHHQ %OXH
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62 6LVWHPD 2SHUDFLRQDO
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QD HVFDOD
QD HVFDOD
QD HVFDOD
QD HVFDOD
QD HVFDOD
QD HVFDOD
GH /XPD

&RU LQYIiOLGD
GH VDWXUDomR UHOBW IE\DIWEDDWL KGR LQJ(
GH VDWXUDomR UHOIDW LYYTDVNXODWWLRBR LQJC(
GH EULOKR UHODMEYBROKBILIR GR LQJOTrV
GH EULOKR UHODWHBRXBEIBIHR GR LQJOTrvV
GH EULOKR UHOBWIKD® XOHOWR GR LQJOTrV
/RQDOLGDGH FODVVLILFDGD

/[LPLDU
/ILPLDU
/[LPLDU
/ILPLDU
/ILPLDU

7RQDOLGDGH
7RQDOLGDGH

GH
GH
GH
GH
GH
GH

LQWHQVLGDGH GH FRU YHU
LQWHQVLGDGH GH FRU YHU:
LQWHQVLGDGH GH FRU D]XC
EULOKR UHODWLYR GD OLV\
VDWXUDomR UHODWLYD GD
PDWL] GD OLVWD RUGHQDGH

GH FRU%OBWN GR LQJOTrV
GH FRU FLOQI'DBWNFEFXYXYDR GR LQJOTrV

7RQDOLGDGH GH FRU HUBXNUSDR@RULQJIOTrV
7RQDOLGDGH GH FRU FLQLDKWDUR\ GR LQJOTrV
7RQDOLGDGH GH FRU EMDWFD GR LQJOTrV
7RQDOLGDGH GH FRU/EQKOWDRRDRUQJIOIV
7RQDOLGDGH GH FRU QRWPD® &GRORYJIOTrV
/LPLDU VXSHULRU GH #XHV8$SER ZRUBMKROG
JLPLDU LQIHULRU G H+XBHW R]Z H3R 7LKQUFDM M R O G
YHUPHOKBHGR LQJOrV
ODUDQMDUDERIMQJOrV
DPDUHORHGRRRDJIOrV

YHUGH DPDUH®WHRE GRRIZQJOrV
YHUGH *GRH@JOrV

YHUGH FLDOQRIHIR&\QDOrV
FLDQR & BRQQJOrV

ODWL]
ODWL]
ODWL]
ODWL]
ODWL]
ODWL]
ODWL]
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ODWL] D]XO FLDQROXGHR &\DJDrV

ODWL] D]XO @R XBJOrV

ODWL] YLROHWIL RORIWQJIOTrV

ODWL] PDJHQW DO DBIRI Q@IOrV

ODWL] URVD BIRONQJOTrV

ODWUL] GD FDSWXUD GH TXDGUR IHLWR SHOD FKPHUL
3URSRUOMR GH OX] GH XPD FDSWXUD GH TXDGUR
ODWUL] GD UHJLmMR GH LQWHUHVVH

9HWRU GH FRQWRUQRV GH OX]

ODSHDPHQWR GH FRUHV GD LPDJHP

EQGLFH GH FRU FODVVLILFDGR
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&RQYHUVmMR GDV OLVWDV RUGHQDGDV
&RQYHUVmMR 5*% SDUD QtYHO GH FLQ]D
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'LODWDomR
(URVmMR
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Elementos

Filtro de
I cores ’—‘ transdutores

) RQM HDERUDGD SHR DXWRU

H FDGBOHP HWWRQ VEXW RV IRIUPWH Q V& EDXGLHD W H B)GID
WHQVMR HOpWULFD GH PDQHLUD SURSRUFLRQDO

| DWH Q W®R WAHE BBHO H P HVOWIRQ VIEGIW R W D & H (DVBIRE W L G D
XPOPDWGD]QWH Q VOLGALEHRN/H EHRFD GHDO H P IVGHQRSFDW D
D FRU ILOWUDGD

J SDUEDGIOHPH®IPRW GIH. QW H Q V LiGIBIG WBDHVWLP BWLY D
LOQWHQVDXPGE B\DIR X W UDXD¥RUHMRILOWSRM[HPSOR



LQWHUSGRYDRUHVQERPWYPPRUQWmMRRQVWNXNRYGR/ R U
FRFRY D ORHQW H Q \ADED/GER W D O R&MH ¥ W H Q \LIQGMDHELHS RO D G F
,VVRIHLQEPDWWIRGHB UDX®RPDW G D0]QW HQ \ALXGALERN\D
WUrV FRUHV GHWHFWDGDV SHOR VHQVRU GH LPDJHP

K DPDWULYHMiISRGWHBRQVLGKPDGMD JHBDV\SRGLYHUVDYV
WUDQ VIR U PAROP RE/D O D QWHRE UD Q AR W H U S U FIRVMDRUNRP p W U L |
FRUUHomR GH JDPD UHGXomR GH UXtGR FRPSUHVVmMF

L DLPDJHP GLIJLWDO p VDOYD QD PHPyULD GR GLVSRVL!



YUXWD +) O] RIWDP DG JHDonR GD 1P DIHP G IMICD SDMUGR VHQVRU

Inicio

Elemento
transdutor

Conversdo

analdgico-digital

Intensidade de
luz medida no
elemento (3 y)

Intensidade de
luz dos outros
elementos

Rix.y) = Rix,y)
i g LE T )
“I:J.l”l_.E.:L_-Eu:: fl.l:l.{r‘] I,
. = X- BlL)
Bi{r.y) = Z Z n(B)

1 j=u—1

I=x

v

PXi(z.y) =

Rix. ). Glx. y). Blz.v)]|

2

PX(rxn,pyxtn)

Calculo de
intensidade
para cada cor

Definicdo do
valor do pixel
(%, v)emRGB

Valor do pixel
dos outros
elementos

QOutras
transformacies

— e e — Imagem
digital

Fim

) RQM HDERWDGD SHR DX\RU



02'(/2 '( &25

ORGHGRFRY XPPRGHPRWHP \WWENRVTRWRVWDHSUHVRQWDU
HVSHFRMIRUEXMYSDQRGLPHQ W R@GHMGDLPHQNYWEHODFLRQDG
DXPFRPSRQHRWAHD GRARQHVWPRGH®RRPLVVRPDFRHVSHEtILED
GHQW KPP R G HORV WY HUH S UH V HSRWP 000 \RW B H QXY@ PP HU RV
TXH UHSUHVHQWDP RV FRPSRQHQWHY IRUPDGRUHYV GHVVE

5*%

2 PRGHOFRB*% 5HG*UHH®OXHPSRUW X YHWPH®KB GH
D]X @ XPP R G HIDRL VB HYRU PR X ROFRPSRQHARWPA N YWRWRUH V
YHUPHOKDEP]X®@XVHMDRGIDWRUMMBHSUHVHQR®IGBEVHQWH\
YDULDGIHMQWHQVGOFBHWNUPHB KB GYHUGHUHHIQD ] X @
% O X&R PL QW H Q VAL GLOPGSD ULDW U FR U HR\E W p PDIR B U D QPR P
L QW H Q V]HWERG HIDW U F\R U HRE W p PDVIR 8 U H WIDY (/ +($51
%$.(5

(VWHPRGHPRHSUHVHERWIFGRXER XPHVSDGRFRRUGHQDGD\
FDUWHVIQRORUED GBL[RHSUHVIHIQQWDH Q VEBBBHHRUPDQWH V
FRQIRUPH SRGH VHU YLVWR QD ILJXUD

)UXWD +5HSUHWHQEROMR GRP RGHR 5 * %P DSHDGR QXP FXER




+69

$SHVBWHRPRGHO®R XDWHGHURYRQF LR Q DB EP@W R G RY
HTXLSD P H@WM R\ JHLSARR/G B\ R D H MKRO R URIGEDH/Q W L @ H P ®m R
GHWHUPERDGSDU®RPIRGHER6 XWLOLDPODQERIT HQBBBPVHU
KX P D @R URDORD O LR W X \WL5YIR% $ . (5 60,7+ 'LYHUVRYV
PRGHERVHDBRRXWDRSHFOMRRWHQRRRPRDUKPHWNXNRNQKQFLD
FURPLQKQEE®US9 PDWYPWXUBUM@®KRVHQ®+6/ +69 IRUDP
FULDGRV D ILP GH VH IDFLOLWDU RXWUDV DSOLFDoO}HV
'XUDQWIBpFDGMI  6PLWKRXWUWBRIW T XLV DG RIWHE H
FRPSXWDUMREBEVHQYRXPRBBP®HRRGHUL YDRBRG HEBr Q R
TXDIMVFRUNYWREW LGHEPD QHIDUDORIJRPRGRRPRUWLYOWMBWLFRYV
REW WX DR U HBW , 7 + (VVHWRGHWRPRPBDUKPHRRIRW D]
VDW X UDI @B E Y*D 6 HREULOKRDWEYRG6 HW U D WM V H
XPDVLPSOMYDQVIRUPRRPRGHBR% GHPDQHLIUMHRVFiIOFXORYV
FRPSXWDF IS®OUDVWUDQVIRURDGYHFSOMWRGH®R9 +XH
6D W XUDDNQREPSRUW X POrW Y P W X UDYWEGRRA, 7 + UHSUHVHQWD
R HYSHFWUR GH FRUHV FRPR XP FLOLQGUR UHWR QXP VLVWH
$ FRRUGHRDWGWHEHNYYHBYWHARRBRHL[RHUSHQ G LIFXUDDAU L |
G RFL O L QUGISR) H VRHEQUN. IVKIFD D@DFRRY 9D O X HP VH X D ORRIPL PR
SR Q@R D V\HX S H GIRRIUO L QREEUVRp PREMLO KRP B RV V& BFERSD U D
DTXHRODMW HFRQIRORHD SUR[IGER U L J HEFD VLK) | H G RRLLD L QRDULRY
HVFXUD PHQRV EULOKDQWBW ) FIK HUJPDUQGR ®UFRAWR
1RSODSRODBRRUGHQDGDX®G DU H\E B HQ W@ URD VHIWD
ERUGERLOL QGISR H\IHDWIX UD H @ RGERDS 6 D W X U DR L\RHDX
YDORR[LPRSRQWRRUGHE LOL QREWRp PDFREXUBHPVPDHFLPHQWR
GHKPPDWHRRPXPEUL O KR DHWISYHE tHERR) IRERHD SUR[GRIHUDW U L]
GR FHQWUR GD EDVH PDLV HVPDHFLGD HVVD FRU ILFD DWp
-i DFRRUGHRQBOBBUH\RPOQWR]+XHTX i DFREX UDH P
VRP EUH D FRMOOIRU H D RHR WSRH FAW U RRBROH MFID GKID J XGRS UHV H QW D
XPD FRU GR HVSHFWUR YLVtYHO 2 FLOLQGUR +69 SRGH VHU °
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$ SRUOBIRHVSDGRFRUBWV Q\BHR VIR GHEXRWRy LIXDPHUR
FUX]D@®GRUD\SBAH QWURKDP DG ROLQKIDQ |®RLYHKHDSHQDYV
YDULD GHVR @GWHFLQ]OGRSUHWRE UDQERVVHXEHVSBARNR/ HP

VLIQLILFDGR 60,7+
&RPLVVRPDFRDJRUWBD VDDV HUH SUHV HSHOMEPD W IDF R U

SXUDMDWXUDHOBWXNMBYPDHFHGIDHEULOKRDWLXMRIRULOKDQWF
GH PDQHLUD DQiORJD DR TXH p IHLWR SRU DUWLYV

HOD p



1tYHO GH FLQ]D /XPD

2 IXPD<{pRSDUKPHWHMR SUH\DI@W 8D R P i & BSR PHROX
VH ML QW HQ \VOLEBDRIEHEMDL G KPS t[HFAROR @I B BP DSAHRYR PG H
FDGIRPSRQBONGHSt[HFRMFRPSUHVBRMES O L FAXGADW L SORFED G R
VXBURSRUWBHRAR QW UL BXRIUANSRI U F H SKoXARD @HE UL CeKWR DPEp P
LOQWHUSUHWDGR FRPR VHQGR R St[HO HP QtYHO GH FLQ]D %¢
2 /XPDp XVDGRP HVSDORNFRIQRW XD MHG HV HWHS D DD U
LQIRUPMHARUFURPLQK®BLLD R UP HE B L OBRP L Q k Y DEM P R
<T1&E&9Y89DGMDMQDWXGH]DVKRPD GBS RV VXRIVHQV L E LROOLIGDSG H
jVGLIHUHG@HDXPLQKG@RIDDHG HFURP L Q KW Y BHW S D oRF RV m R
XWLOLHPGRWWHPHRG LI L hGROR X DO QIRUPBORMURPLQKQFLD
p VXEDPRVWUDGD R TXH WUD] PDLRU HILFLrQFLD QD WUDQVF

,PDIJHP ELQIULD

SPDLPDJHFALQiPKXP OLPDJIHXMRKRHBRVV XBFPH QORFDQD O
QR X D/OnR G P L WD SHRQ®R/IY\D O RALHAW LQRVRYD O FBHRAWRHR WF L Q ] D
SUHMERID QRMRPERQVHT X BQHAL¥D UD FW HXRS WHIPOP DP D JH P
ELQiSRIBUHDUPD]HQDRXPELWLVMRIFRPTXKPOLPDJHFRLQiULD
REXPH QRPWHPYUGR XKKPOLPDJHPQtYEEFLQOpBLVE¥RPRYV
RSHUDQRYt[HVVWRYJLFBYMBULWPpWOBIRDLWIiSLGHY1
.$6785, 6&+81&.
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SRBURFHVVDPHQWR®DJIJHGQWHQ ®H VGIL S X ODHXR R
LPDJHFPLILSRHEFRP SXWOG BPRIGRXHDHQW UHDBBVMD t GRS URFHV VR
VHMDRPDJHQ\GHVHQYRO GIDRMHBWRURFHVVDE®HQWHO®D JHQ V
YHPGDWHFHVVLGMBH®KRGDI IR UP X RODOUDLQWHUSUHWDomR
KXPDQDGHSURFHVVDBRBDRERWHGBIRP D JHPDUDUPD]HQDPHQWR



WUDQVP LW WUk UHVH QMM BHUFHSGHR I TXLQMXW{QRPDYV
*21=$/(6 :22'6

&RQYHUVMR 5*% SDUD +69
&RQYHUVMR GR FXER 5*% SDUD R FLOLQGUR +69

SULPHRLUWHR XDV UD QVOB XBER %GH RGRXBRULIHRPQWLQXH
VHQ&BUHWR .., HRHL[RFUXREUDQFR .., ILIXUDVVI®D]

FRPTXHDSURM HERRRQIH % QRSODRRRUPHP K H[iJR QRRT X DVH X V
YpUWVFRHRWHUPHOKR .., RDPDUHOR
FLDQR

&, RYHUGH
&y R DIXO ., HR PDIJHQWD.,, :,..3(",$

5* % R

)LUXWD + 7WDQVDoNR H SURMoNR GR FXER 5 * % QR SOQR [ \

) RQM DEDSWARGH: . ,3(" ,$

$SYVVVOWVRHLWEDDNUDQVIR QMHYMHRIJRQRER M HMWHPDRERW D O
TXHOHLXPFtUFXOXR HWEDVGERLOLQGIRIDVVIHtUF XKROWRFRD
GLDJUDPD GH FURPDWLFLGDGH GR PRGHOR +69
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$Sy VYV VIRV VH UF WOHRPH X D QR UP D OHYXED ViHV UDVOQR DG D
HL[R ] DWp ] IRUPDQGR R FLOLQGUR +69 ILJXUD

&RQYHUVMR GDV OLVWDV RUGHQDGDV

SDUDFRQYHGWFRO L\ RWIG HQD &S D WP O L\WRWEG HQHBG D
SULPHMHARW GDO L VAW H QDFGIR W HIXLGEWHYPHWQUWRMUPHGLIULRYV

S, ..3(0,%
MAX =max({R,G, B}) (1)
MIN = min({R, G, B}) (2)
O =MAX — MIN (3)
0, C=0
oo e waro ’

44+ 86 MAX =B

HHOWDRBDUWHVVSNVUKPHWEHRYP RAN DO RGEBOL \RU H Q6@ D

30,8 IDJHQGR
H=60°-H' (5)

C
5= MAx (6)

V=MAX (7)



&RQYHUVMR 5*% SDUD QtYHO GH FLQ]D

$ FRQYHUWVHXRP DOLVRUDGHQB@®DOSDUPtYKMHFLQ]®DIHLWD
FRQVLGHUPHREFRPSRQH@UWHWWG H QWIS WWHFRDFRPSUHVV MR
JDPODDSOLFDEDOFXORQBFRHVVAILVRNILGHQBE D IR WGV F DN R
HTXDomR

Y'=0,299R" + 0,587G’ +0,114B’ (8)
(VWD HTXDomR HVWi GHILQLGD SHOD WFRPHQ@GDoOomMR

XWLOL]DGD SHOR P pWRIGR BR RSM@GRORQYYHUWH XPD LPDJH
5*% SDUD QtYHO GH FLQ]D %5$'6.,

&RQYHUVMR QtYHO GH FLQ]D SDUD ELQIULR

8P GRYpW R GROWWDH D OD FIRW Y H B RS t [HHPQtY BEF L QD
SDUEDL Qi HITK HRXWL O RIDVBKBOLF P WRSURRR FHRVMVIRP DESLRQDUL]DomR
SROLPLDUU|DORMIRGTX[HCDLPDIJHFRPSDUBPRFRPYDOROLPGBIU
ELQDUL]DXHHRVGIHQWODHRYV FDOHRtYBEFL Q]®HR Y D ORRS t [ HHP
HVFD®HFLQ]® IRBPHQRWXHR OLP GIMEL QD UL]O @dRV U L § X O
PHQRWORIHVFDELD i KMV RRQW W DWRJLERAAGIRND ORIIVFDOD
ELQiIiULD 6=(/,6., FRQIRUPH GHVFULWR SHOD HTXDomR

T(p,l):{l’ P>l )

0, p<l

UDQVIRUPDO}HV PRUIROYJLFDV

$VRSHUDOGHWUDQV IR UHFPILADR HBVQi UV B K D P D GH/
WUDQVIRPRDOR®y XIPAB M X H O DO W HDUR B RIRR E M HARRW L G R V
QHOMLWUDQVIRUPBYXHPWHRM RIID]HUP DFRQY R OXELRR J HFR P
X PH O H P HHOWWMRU X WEXLLQD B MRHO H F XR QDD GSIH S H Q G 8 RIGHR/ X OW D G R
GDFRQYRO 20M®HPHBWRU X WXR GW WK D O THRHUP B HV &HP D
VLP S ™D\ HO D WHV W U X IXUKRY S O HBEY/, 6 ., (ODWDPEpP



VMBRSOLFD®EHHTVXDomRDW HQFRSRRP R QW URUGLV X OGNBRER®RY RO XomR
GOLPDJHPFRMRHOHPHOMWRI XWHK BVYWBQV IR UPWbPHPHET MW
SURMHWR HVWmR GHVFULWDV D VHJXLU

'LODWDoOomR
dilatar(i,e) = T((i ®e),1) (10)
DXPHQWD R WDPDQKR GRV REMHWRYV

E GLPLQXL R WDPDQKR RX SUHHQFKH FRPSOHWDPHQWH RV
FRQHFWD REMHWRY SUyY[LPRYV

(URVMR
erodir(i,e) = T((i ® e), Zp) (11)

GLPLQXL R WDPDQKR GRV REMHWRYV

bsbJD GHWDOKHV H REMHWRYVY PHQRUHYVY TXH R HOHPHQW
DXPHQWD R WDPDQKR GRV EXUDFRYV

VHSDUD REMHWRYV FRQHFWDGRYV

@ T m O

$EHUWXUD
abrir(i,e) = dilatar(erodir(i,e), e) (12)
UHPRYH GHWDOKHVY H REMHWRY PHQRUHV TXH R HOHPHQ
E PDQWpP TXDVH WRWDOPHQWH R WDPDQKR H D IRUPD GRYV
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v
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e interface grafica

Codificacio

: M
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estes com
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) ROM HDERUDGD SHR DXWRU

$ SULQFSLHR WHRHV W XE3FRD S O L F DGALIVYSRWQQYRP H V F DIGR
HIHFXWIXRQo}HOMHLGHQW LI GHFRWRH VV HD/S OL FDMRILHR W R
OHYDQWIIMMXWRDUDFWHWFRRMMLFROMRISLERDGDLQIRUPDOMR
GD WRU HGHQWLIL¥BSRDVVXKERPR IHLWOHVFULD@OBGD V
FRU HV HQWUH RXWURYV



1R GHVHQY R O ARWMOQMERKRKRMP DHWDSBDSUHQGLJHD JHP
WUHLQD BHQWARJXDGHBURIJUDPBDMBI GHGHVHQYRO YA HQWR
DSOLFDMLUARB? $QGURDGWUHLQDFGHUWDRSRBHLBHEXUVRYV
JUDWXRQRMPHFRQM X RPRVWUHLQDPB QWRM DPDOMRER O
DSOLFDRMIHYRZDSURJUDRBRGLILPROBRELHGQGWGEHVHQYROYLPHQWR
LQWHJUTQGRWHJUBWHGR S PEIVMW RQBEGWRWX GLWLOLPDQGR
OLQJXDAKBR RJU D PIDoR H QFSRRP R O GR. V' S R V E W PYHRUWGTR 2
$QGURLGROOLRSSRVWHULRUHYV

3DUVWI\FODVWHHPHPWRGRAVSUHJDGERGLILFEDIIROLFDomR
UHODFLR QQ@®RMEIHEF X i UL\RWSILRH VHQEM M W U XC\BB U D Y 6 R 2
$QGURKX® S§DUGDHYO D VMPIYW R GRAW O LRI @/BARH V H Q IV#BV \G H
PDQLSXODomR H SURFHVVDPHQWR GLJLWDO GH LPDJHQV FRQ

7DPEpPpPRLHLWEDSHV T XV R BT XDAH Y HUHDP HOKIRARUGD JH P
SDUHDORIBH QWL GHPDGHBEWHDHVPHV P IFD D VE BHW W U XG\WB X U D
$3,-DYBR62 $QGURIGEP DQLS X G-DIUWRRF H V V DG HIL@MR PD JHQ V
FRQW Q®PIVE O L R ®/HE &0W L O L $DEIDYH Q WERILR D ¥V D GQNV V H
FDVR

$SYWFRGLILFORBVR UWhjRF X WGRH®O L F LRI H Y RSHO'D
$Q G U R WX GLORADH W HV WRDXQIX PV PDUW SKRERB 2 $Q G U RD@ R
$QGURREBODVERVR DSOLFDRWRYWRVLYHWQFL R QBRGIRH W DR HQ W H
PHVPR HUD DQDOLVDGR GHSXUDGR H FRUULJLGR

$SYVR GHVHQYROYAHXPOWRUVBGRDSOLFPWLWR Wi¥YHO
FRPSOHRIR PRPHQ®RUDHD OW]DWEBVDYHULILFDHSRRVHQFLDLYV
UHVWUILYLHFPRPRFRPSRUWDGPSWRFDR/IHYRGIRDPELHQWH
LOXPLQD SR VLD@R H U HADLVERR E M HMAMRSAVL Q | R U P DROE MALDG D V
SDUB/MYUVWHVWRHADEW L O L SIDEDN D OR PLER U U H 6O KR D RD V
DSOLFDWLYR

4XDQGRDUGHHG HQW L GHFRWUKK W BRP S O K R)DDH W DEHD
DM X \G\BIHQ W H U IDi FIHALB V WDV HR U DI L VWARANV S/BIWOH U L IER P R
DSOLFDWLYR VH FRPSRUWD DR IXQFOR@®DBENP FRQMXQWR FRI

$SYWVVIDVRDSOLFBQERGWHMWVMK W L O IRIVKHIOF LSmUADH
VHGELVSRQLEFRSEEOEBR HUHVWDADBXR 0 GRGHQWLAFBUKR



IXQFLRQD®OHGB QW LEAHPGXBBOL Q KHHIRDMR{GHHIWQDOL]DGD
SROLPLWDHNHP POVSRGHVHUQWHIDRDGDLFERANYRLO LKGDGH
WUDEDOKR IXWXUR DSURYHLWDQGR VH GD HVWUXWXUD G

23(1&9

2 2SHQ&9%5%'6., p XPDELEOLRMNRDWZBHHWLVmMR
FRPSXWDRLRODBQGIGBEBIRXLQIP FyGLDEHUWRSHQ&BRL
FRQVW SDIGERUQHKRPRDLQIUD HVWRKXWSDDDSOLFDGHIYVmR
FRPSXWDF QUEFH O HRHVOWG DSHUFHS®DPRT XL @IRBURGXWRYV
FRPHUFBRVWKQWHUBDFHBYWKRQ@Y D 0$7/$%H VX SR RWAP
. LQGRZMOX$QGURIBGF262 2SHQ&PHVFUQBMRLYDRARQW H
LQFOLQD VH SULQFLSDOPHQWH SDUD DSOLFDWLYRV GH Yl

(P VXDWKQO}EWLFR2SHQE&PHUPEWSW XBDIUHPFKPHUD
H[LELRDJHQM HBDFHV\WRNGD G BW VP DJH®PLJ L SVDUWDH D OR D U
FDSWGEHIPDJHGVU BDAKPHWM[LEt QDNVHR®RSH Q&R V VXXRD
FODVWW\HSHFtTXADHD COLRERD -DYD&DPHMD®B5$'6 ., (OD
SRVVXRPRHOHPHGOMLR W H U3 BYFWX i UDRFHH [LERIT X HD FKP H UHD/ Wi
FDSW X UIDRMEIRP SR OFGR Q | R DR/FID U D FW H GOF WR.IF O(® I H D aL ] D
FDSWEBHWDPDJHGDFKkPHUIR QIR WPH DUDF W H Gt PFHRADD V
WUDQVIRNPFEDWGERISHQ&ODWHQGRID\W.QIRUP D®HHRER G HP
VHU HP QtYHO GH FLQ]D RX HP 5*%

3D UDH D OWDIUQ V | R U@ DB PV HID/S W X UDIG BBVP R G L | IRFXD U
DI H UFIDW D FW H UtWWQ EFPAGX GRSURFHVVDEH@WRHP J3URF
1HOPHS RV VWHISD X PIW H J LGrHRQ W H UGHIVR/BIJ HSFD WDBR i O IF\RH) Y H U W H U
DLQIRUPIHAR S DUBL I HU HQWSIDWERNE R U HQ WRIMHW RISV U D 0} H V
%5$'6., .$(+/(5

'(),1,d-2 '"( &25 12 $3/7&%2

SDURPHILDARQORFRQWBRNVROLFRWRBR®MIRGLYLGEPGR
VXEHVSIROQRGAD G\DXEHV SDFORQVLGIHBBRROFRBDUWD QWBD P



GHILQLOGRNLBEDMNH OLPLEBODHMBDT XHRUPDR XEHVSDRDRADQR
&9H OLPLBODMNDTXHRUPDPVXEHVSRQMARODOQRSOpBHVVDYV
FRUHRGHILQWOPEXPPDFRSDWHDWULEXREDVRBH. QYDOLGDoOomMR
,19

'LYLVmMR GR SODQR 69

SDUPP+ ILIRRWtYHIN GHWDWXUDKBBDULYH® HVDWXUDoOomR
UHODMNWOWD HRWtYHINM GHEULOKR DBADLLYR EUL OKR DRWIGYLR
09 HEULOKRDDNOWRIRUPDPHOWXKHHSUHYVBRWDWV L |G BDROUN R
HPUHODjoYORWRQDOIZGDCHWRGHMHBUHWDS FLQHVFXUR
FRHVFEFXWD FLOQFWDUR EUDQHRD FREODMDHFRQ@RUPDO
FRQIRPRNWUPIBIRIXUR VXEHYV S®RBFRO DQRIR U P DESHRXID) L @ R
%/$'*5 /*5 H:+, VMBQIORPRY QXHP L QTG HIL Q GdARG H¥GM
H QHVWH FRQWH[WR GHILQLGR FRPR iUHD GH FLQ]D

YUXWD +&IMAER+69 FRP GHBHCR SOCR 69 HR P HWP R IHSUIHVHORCR HP GHRIBHY FRP VHXV
@ IDUHV

) ROM HDERUDGD SHR DXWU



'LYLVmMR GR SODQR +6

&RQIRUWPH[SOLFOSOBROPI9 ILIRSODQYRIRUPGLDJIJUBGRD
FURPDWLMHGH@®HP RVPDWL¥MHWPHOKR .., HP+ z 5('

DPDUHOR ..,HP+ 7 <(/ YHUGH ,HP+ 7 *5( FLDOQR
oo HP + 7 &% D]XO oo HP + 7 %/8 HPDJHQWD
cro HP+ 7 0%* +($51 %$.(5 3DUDHUPXWIBW VFULomR

PDLMPSOBDGLFLRQEPORVHLQ WFDHEDD VH T X H QGFR.RDDW L PHFV. P D
QRPHD®DWDZAWDYHUGHDUHOXGRYHUGBGHD QR < D]XBLDQR
%&< YLROHWH UR3VD

$ SDUGWMNVRGHILQIXGIRSURSRGOG &G LGOI XGRMD W LEGHHV
FRUBVLPIiULDV*5( H%/8 SDWDGHPDENILQ VEHLE W US D XDP
HDELVVHWUL] GH FDGD PHGHL 6D UWDUIX GBIV WIHW IGIHILQLo}H

D DPHGLDQJXGBWFRRFDWLBHH/RSYULPIRED > HGREHPDLYV
PDWL]HV p GH %

E R+ HD OLVWD RUGHQDGD 5*% GH UHIHUrQFLD SDUD R\
RDUFRLPGIHYPPDWERPRHQ®RWDGH HG LB QJXGBMH X
DUFR

G ROLPVXSHWGHRDODWEB7 FRPRHQ®R RPBH FRPVHDUFER
OLPLDU

H ROLPLQUHGHRDWE]7 FRPRHQB®RXEWUGBMARPA/ HRUFR
OLPLVHOQ GV LBXD@+87 GRPDWRE MDFBIRAWH SRH[HP SOR
+1T,55 +87,

&RPLVVB{GH \GHHWHU RLQWARRL PIGCHED GPRGHV\WHD/FDOD
GLYLGLQGR R GLDJUDPD GH FURPDWLFLGDGH HP IUHDV



YUXWD  + &IBGER+69 FRP GHNBH R SR +6 HR P HWP R UHSUHVHQEGR HP GHWIBHY FRP VHXV
@ IDUHV

) RQM DEDSWCRCH: . ,3("' ,$

$V GHPDUWIRUPDJ}HUDWNVNYPRUHVHILQLGRBSOLFDWLYR
HQFRQWUDP VH QD WDEHOD



7DEHD  + 5 HDonR GH IGHQMFDonR YDBRUS * % GHUHHY CAD + H@P IDUHV
!I(17!)1&$d' 5*% +69 z

&/$66( 7,32 5| *| % +/7| + | +87

%/$ WRF
'*5 WRF
/*5 WRF
‘& WRF
/& WRF
1& WRF
5(' PDW

25$ PDW €
<(/ PDW

*<( PDW €

*5 ( PDW
*&< PDW €
&<$ PDW

%&< PDW €
% /8 PDW

9,2 PDW €
0% PDW

3,1 PDW €
i WRF

,19 FRL
) RQM HDERUDGD SHR DXWRU
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&RQIRWAHSUHVHDINLDBRORD S O L F DOQULFYLBDVWALEY D@ GARH U D
HH[LELQIGFRD JHGAF D SWXW R D G &R Q DV HFOFDX PU H W k QWEKIOARH O K R
QRFHQWWHRS UHVH@WHJ GRRL QW H U B \B\DH) & DTUX D\OH UliH L W D
FODVVLIHFBQWDGHMR U HG R ER W JHVL Q KBSRWL FLRQBOGR W H
LQIHULRU GD WHOD YHU ILIJXUD

1HVWDHOBD GFD S WX X D GIR $HDER P H LbD H L VDI H U L& R
TXDQWLGHSEHLQYDOLSEPIERVH Q VAIED S WIXQ\W HPLIUD X] &4
'HSHQGHGOBRURSR WoHSR[HILD YDOLGD GRVP DUW S KREWD
SXOVRV FXMD GXUDomRVDPEUDBFR@ RUPH D

7DEHD + 5 HDonR GV IDL DV GH SURSRWITR GH St[ HY IQYDEEDERY H VHXV UHVSHRARYRY \MP SRV CH
YIEWonR H SDXVD CR P RGR GH FDSWUWD

THPSR GH YLE 7THPSR GH S
PV PV

BURSRUOJ

PHQRV TXH
HQWUH t
HQWUH t
HQWUH t

PDLV TXH

) RQM HDERUDGD SHR DXWRU

2 ERWjmMHRV T X HURB®H W L Y a0 \EKV ) ODBRWVRFi DR GR
IODGKFKkPH WD WLYPHBWRYVWBMBPDW HWYLRER YHQWH UWH)DDVK
ERWm®&L U HLRAGCH D | HUF O D V V L | LEFVD pRAIRRW R FDHUOXP DF y S IGD
LPDJHPRQWGEBQVEBWRHILGW. QWHUB'Y Vi IHLWIXE &4'HVVD
LPDJHRVFRQWRGQRWHJL}HRPSt[HIOQYDOLBEOGRMRDSHDGRYV
PDS/X] 5'H HPVHJIXLBMODVVLIHFROQWRDGERFRUB W DGIA[HO
0&, p/lHLWDS&RU 5$SyVVVHRVVAIODVVLIRPRBDSR FIRQVWB XLU
WH[WRGLWBFRUIBVYHVHQWEH,YFRPVXDWHVSHFSUR SR Ue PH V
RUGHP GHFUHVFHQWH H TXH WHQKDP PDLV TXH GH SURSR



YUXWD  +) Of RIWP D GHIXQARDP HQR GR DSTFDYR

Inicio

VCL =
maplLuz{CQ)

v

PL =
tamanho(WCL) /
tamanho({CQ)

vibra(0})

0,25
el (03 (5 00ms)

inverteFlashi)

- v iDra (4 00ms)

VCL =

075 maplLuz{RDI)
el iDra(300ms) *
MPC =

mapCor(RDI, WCL)

&

"XUDQWWNHVWRVR DOJRUEWPRVLIIGHFfRRPSOHPHQWDGH
YHULILFRXHVHUHVHQHEHR Q WGHD XQ DU H JLARORS W B 8 OFlx P H WGIR
VPDUW SIKREELSWRED |HHRPTXHRVVWUHILVWODEG®RH G HV VHYVHLV

- 1 iDra(200ms)

) ROM HDERUDGD SHR DXWRU

$/%*25,702 ,'(17,),&$'25 '( )217( '( /8=



HGHSDU®WRH QW REQRIGV. |HUBEWH/ HHVSHUDNDD QGIR/ XOWDGRV
LQFR U U3DNVRAR O X F LIROVSW REOMRIBHVHQ Y RCPYDLGRR UBWB R
LGHQWER@WDEHRO$BBWt[HIXHSRERQVHTX CHVMBHH REOHPD
HVWmR+FRRP SURPHWLGR

&RQIRUPHBUHVH®DIMDIGREDR P pWRG®L ALWDD Q VIR DBD,Q GR
TXHVWiP5*% SDUDYBE&LQ]PDUD&LQ]DSRY W H U L ROEP,HHPW H
QtYBEFLQPELQDULFRGDUL]DSRIPSURFHVANR PLD U LH R WMmRR
P IHLWPDDEHUWXBDELQDULDEGRU RRPHVVHURFHWYREWLGD
XPPiIVFDBRMWHJILJIHWW DS HV HRDRQ &/i® X PE U D HRR
UHVGMRP DJHPPS UHWR VDP D JHH [W U XtRYRH WGRHEIR Q W RGID R Y
EXVFD&RQWR UXRFR'QWRPDSHDPH®RVE& [HIEVWDV VLI ERPKRV
IRQWH GoH /O X]

YUXWD  + $ORUW R IGHQMFDGRUH P DSHDGRUGH |RQM GH 3]
Inicio
mapLuz{RDI)

ROl = paraCinza(RDI)

v

ROl = binarizar(R.DI)

v

ROl = abrir{RDI)

v

WCL = buscaContorno(RDI)

Retorna WVCL

) RQM HDERUDGD SHR DXWRU

$/*25,702 &/$66,),&$'25 ( &22157 '( &25

&ROQIRWAHSUHVHIDALD ®EBDRDOJRURWP\RVLIHFRQGWmGER U
FRWPDS&RU S50 LQLFIFRQR HUWSH'Q GHIPIRUPDWIR SDWIRPRGHOR



+69 SDUD+69 5$SyVVVRD UADGH[HEB', p YHULILFHREGR VP R
QMRVWRQWLRB &/ 6 HHV W LYOIHF O DV V L FLRFFDRER6 HQ m BV X D p
DIHULVMGRP 6 9[S[ HQDVHTXrQRVBIRDWPDPWL] +7SB[ TXH
WHPRPRHVXOXWDGRLGH RUY& S[ TXHHSUHWXPQVRI MV F DEA-D
FRUMMDSOLFOWYMRGLFHWRQWDELORJRGRE,>,& S[ @ XH
DUPD]HXQJIXDQW LGH GHGW DGPRQDPDJHPSYWFODVVLIGHD omR
WRGD RO&,p XWLOISIDWERQVWPIUULEREDUWIBURSRGDWVR
FRUHW'QDTXH p PRVWUDGR QD WHOD HP VHTXrQFLD



JUXWD  + $ORIW R FOWMLIFDGRUH FRQBGRUCH FRU
Inicio
mapCor(RDI)

ROl = paraHSV(RDI)

px = RDI

v

T{px) = tom(S(px), V(px))

v

|C{px) = matiz{H{px), T{px))

v

MPC[IC{ px) [++
i++

xiste RDI]

Retorna MPC

) ROM HDERUDGD SHR DX\WRU

&ODVVLILFDomR GD WRQDOLGDGH

IDFODVVLIIGHNRRO OMWSRORG8 6 H9 GRSt[HBIDODOLV@DRR
FRPSDUFPBGRWOLPLGBWHN9 SD WO HUBIPTU X DU JLGHRDFRERSt[HO
VH QFR QMWMXUHM Q WUHRW R US)IPGECRY V L | h AHDLAMRIR) | R BPOHX [R J UDP D
ILIXUD



JUXWD  + $ORWN R FOWLIFDGRUGH \RQDOEDCH
Inicio

tom(35, V)
3
M
5 Retorna DGR
M
Retorna LGR
g

M M
3
. Fetorma LC
M
<>
3

) RQM HDERWDGD SHR DX\RU

&ODVVLILFDomR GR PDWL]

1DFODVVLIGRPDWRDWL]7+ SULP HIYHULILFHDG B RSt[HO
DQDOLNDWRUHOGH LQJEHSRVLW pYR W R UIBLLGIRV DFPFRFARAM D G R
DFR&DVRRQW Ui UL RYPR P S D U OGoRA ER PR VO L P L IBUHHIVGAD W L |
+87 H+/7 SDUDIHUWLPUI XD®D WHJLGHEURPDW L RKGDRS H HOP
TXHVWIHRQ FR QHSYEL V VR X Q WR UHV X OGHD\GARR P S D U IFRPR
IRUPDQGR D FRU FRQIRUPH GHILQLGR SDUD R DSOLFDWLY



YUXWD  + $ ORI R FOWLIFDGRUGH P DY H FROAMKRUGH FRU

Inicio
matiz{H, T}

et
I

m =HUT(RED)
n=>0%

HUT(ORA)
HLT{ORA)

HUT(YEL)
HLT{YEL)

HUT(GYE)
HLT{GYE)

HUT(GRE)
HLT{GRE)

HUT(GCY)
HLT({GCY)

HUT(GYA)
HLT{GYA)

HUT(BCY)
HLT(BCY)

HUT{BLU)
HLT(BLU)

HUT(VIO)
HLT{VIO)

HUT({MAG)
HLT{MAG)

HUT(PIN)
HLT(PIN)

360
HLT(RED)

) ROM HDERUDGD SHR DXWU

Fetorna
RED+T

Retorna
ORA+T

Retorna
YEL+T

FRetorna
GYE+T

FRetorna
GRE+T

Fetorna
GCY+T

Retorna
CYA+T

Retorna
BCY+T

Retorna
BLU+T

Fetorna
VIO+T

Fetorna
MAG+T

Fetorna
PIMN+T




5(68/7$'26

&$5$&7(5E67,&%$6 '26 2875267$82,&$

1RVD SOLFDWHWYW®IRG/RY W IGRDG HQ W L IG AFRUHR/Q F L BEID
PDQHEWDBSDUHFQOMHGR GHQW L IGFIRAMIRP R V W UIDFRIRS W& D D
FKPHEBPXPDOQREHQ VG D/RHDPH QG RESR QYR P D JHPR X D/ U |
IHLWDGHQWLIGERMRLVWHPD L GHQW L (G FStHQROR/DF R U
VHQGR HVVD FRU D UHVSRVWD GR VLVWHPD
$SHVOGUVYWRGHQW L OLH R 0/HRL SHORYO L F DWMHWWWRIX@REY. R Q D

EHP RFRUTMD VHXHLQ VWD QW D QRIDWHIQWBHL F DLW S U H FFLRAD
YDULDGHOXPLQRYVBEDGHPEDLRKW BEDVDFWH GRMATEDRDWLY R
DYDOLDGRYVY WDPEpP DSUHVHQWDGDV GH IRUPD UHVXPLGI

4 XDAR  + & DIDAMINIFDV GRV DSTEDYRY \WMBGRY

'"HVFUL ,GLRPD
$SOLFDWLYR| 26 - $Q~-Qf
IDODJ oHQX| EXGL Q-Q

OLFURVRIW 6HH L26| SUySy LQJO| LQJO| QmR

IRYDUMWRLASYD ' DPER SUYSUSRUWXSRUWX QmR

VDGHQV 6WXGLR & $QGUY SUySy LQJO| LQJO VLP
PRELDOLD FRP &R[{$QGU 62 LQJO 62 QmR

5DPHOF '"HWHFWR{$QGU SUYSUSRUWXSRUWX VLP

) RQM HDERWDCGD SHR DX\WRU

OLFURVRIW 6HHLQJ $,

D RV PHQXV HVFULWRYVY GR DSOLFDWLYR QmR HVWmMR GL

E SRVWHXUYSVLRWEBPBOHVFULDGRBDWHPLQIJOM[WRYP
SRUWXJXrV VmR IDODGRV FRP VRWDTXH LQJOTrV

F LGHQWLILFDGRU GH FRU IXQFLRQD EHP H UiSLGR

G OHLWXUD GH WH[WRV FXUWRYV IXQFLRQD PXLWR UDSL

H OHLWOHBGRFXPHQMW RV XMOPDOJXPIDVOKQDLGHQWLIEGADOomMR
DOJXQV FDUDFWHUHYV

| LGHQWLILFDomR GH SURGXWRV IXQFLRQD EHP



J GHVFULomR GH SHVVRDV IXQFLRQD EHP
K GHVFULomR GH FHQIULRV IXQFLRQD FRP OLPLWDO}HYV
L GHVFULWRU GH OXPLQRVLGDGH SRU UHVSRVWD VRQRUD

1RYDOWLASWD $MIGIRILIG

D RV PHQXV HVFULWRY GR DSOLFDWLYR HVWmMR GLVSRQtYH

E SRVVXL R SUySULR VLVWHPD GH GHVFULomR IDODGD HP

F LGHQWLOHRGROFLEBPMHUISL®RUHBR GHQWLOHFREBRU
PDLRUKiPDLVHKPIFRQDUHGH GHQWLIREF SO infRD YWLLIWERY
OmMR FRQVHJIJXH LGHQWLILFDU

G LGHQWLIIGAHD BRAWX OIXQFLREMP H UiISLGRWLOR]DOD VK
GHVQHFHVVDULDPHQWH DV YH]HV

H LGHQWLGHREGRW®RFLROPES UHFERQ V X0\ BVUH DEXHPM 1 D
LQLFLDOL]DGD FRP JRRP H QmR WHP FRPR UHGX]LU

| LGHQWLGHAVHGRKED FLRIQPS UH FER QV XLGQMHOD QBMFR QK HF H
RDF H QPW B F X Q HIGHL [fDF H QWHPP'STUXIRPHVPBSDUHRKBFLRQD
DSHQDV FRP R FHOXODU WLUDQGR D IRWR GR WH[WR QD

J LGHQWLAEHBGRWRXQFLBQBH FER QR V XMDWOMUH D DKPM g D
LQLFLDOL]DGD FRP JRRP H QmR WHP FRPR UHGX]LU

VDGHQV 6WXGLR &BQRURHWHFWRU
D RV PHQXV HVFULWRY GR DSOLFDWLYR QmR HVWmMR GLVSHF
E SRVVXL R SUySULR VLVWHPD GH GHVFULomR IDODGD PD\
F LGHQWLILFDGRU GH FRU IXQFLRQD EHP H UiSLGR
G SRVVXL SURSDJDQGD

PRELDOLD FRP &RGRGBGURWGBFWRU
D RV PHQXV HVFULWRY GR DSOLFDWLYR QmR HVWmMR GLVSF
E XWLEBIFRRJOBON%PRRRLVWIBPOHVFULDMRE KV H MHDP
SRUWXJXrV &RQWXGR D SDUWH HVFULWD HVWi HP LQJO
F LGHQWLILFDGRU GH FRU IXQFLRQD EHP H UISLGR



5SDPHOF 'HWHFWRUVQGEEHRRG
D RV PHQXV HVFULWRY GR DSOLFDWLYR HVWmMR GLVSRQ
E SRVVXL R SUySULR VLVWHPD GH GHVFULomR IDODGD F
F LGHQWLILFDGRU GH FRU IXQFLRQD EHP H UiSLGR
G SRVVXL SURSDJDQGD

$3/,87$92 '(6(1929,'2

2 DSOLFIRGHWRH QY FERLGIRQ J X DIHBP RJU D PomMbRVUD Y p V
GD'( $QGURWE GAWRLOLRBOQGERAME HVHQY RO GIHP RIQWZIB U H
6RIWZCHMHORSPIHVEW 2 $QGURDGE L EOL RYVSHRZRM* UD SKH Z
*(+5,1* >V G2@DSOLFBWYYWUWHORED/SWEHIPDJIHPUIILER
FRUHV H GHVFULomR

&DSWXUD GH LPDJHP

$RDEURMWSOLFRWHYRBHD QRIDPH V)VIRRKPHBDQLBHPLE LomR
GERQWH-DERVXSBD@HBVPQDVHDWUGHEP DL QVWKCFRDPSRQHQWH
-DYD&DPHHPID S D U WHIQ WGIPVH & DR FR Q W RHPPQ'RI U P H O KR
UHWKQIXBARHP PHVPBURSRWGHOR UIJNBRPSULPERAVRR WH~GR
FDSWXUDGR SHOD FKPHUD H XP TXDUWR,GH VXD iUHD SDU

1DSDUMMHHGDRHRIXP EDUGHE XV HXPFDP SGRHW H [MGALWiYHO
TXPRVWUBBP UPLWOIWRYDORD LPGEEL QD U L {EoOMBRE D UG 1D
EXVFOIDFKDYHB$< HPSRUW X FX QDX H X D QIGRL R Q DOGAR Fr X H
DH[LE L bHILBWORY D &DPHHDIEAMED SWXIBRPHHPQtYEEFLQD
GLUHIDNIOD ¥YHS$< Ki DFKD YH5(6 WK UH VIHRSRGU W X DXUR/LTIXH
TXDQDRLR Q DBGER PT X WH[L E L bHILBWDORY D& DP HH®IA MED SW X U D
GOFKkPHEDRQD U LFRERY D OGRHD L P GBEL Q D U L {iHbl i GLDEPRSGRHNV H [ W R
HGLWIi¥HXL UHERFIKDYH-5(6 Ki D FKDY&s 6DYBFUHHQWPRW
SRUWXID®¥FDSWEHNWH ORHT XDQBRLRQUBOYIP HPy ULOWHU QD
G R/P D U W SKRIGHVG M\CH® BV R GIDW H GRWD X [RVVIKKHVROLFDWD GR
PXGDQoD GH WHOD



ODLPEDLKRGRIERW}REHODMRGH ODV VL | IREIROMERRO D V K
DFLRRM HVDWIOMME RS LYVSRVRGHE PRV VLILOEDEMIXERH[WUDomR
HEFODVVLIGER'QHRXGBDUDNHOBUIILERFRUIBYLIXUPRVWUD
XPD FDSWXUD GHVVD WHOD XWLO®QEDURARKB R HPXODGRU GR 62

YUXWD  + 7HD GH FDSWUD GHIP DUHP QRV P RGRV QRUP DOQYHOGH FIQY D H EIQDU) DAD

P OQ1037 &0 @&

GRAY THREs @) ss

ss 20N

) RQM HDERUDGD SHR DXWRU

GRAY @ THRES 240

&DSWXUD GH LPDJHP SDUD XVXiULR ILQDO

$WHOWDSWEHPDIHFDWRXVXIiULRDIOIXUDXQFLRR®R
DOWHYRBIFFRPSRQHOYWOIH&DPHHRBX DPDWHWREBRVVDAHQDYV
RVERW}IHAXHVWWREUHSRYVDWROWDPHHBRVLFLRGQGDIGIRINHQWHPHQWH
HDRDFLRERWGHODVVLILDFDYy&WWRpr UPGOPRHVPDWHWOHDIXLQWH
VHUi D WHOD GH GHVFULomR GH UHVXOWDGRYVY QmR SDVVDQG



YJUXWD  + 7HD GHFDSWUWD CHIP DIHP SDUD XVXi UR 11lQDO

50 &0 @ A\

) RQM HDERUDGD SHR DXWRU

*UiIILFR GH FRUHV

$SYyWJIJHUDOGRR &, RPHVPR XV D G UDRQ VWP UWILER
EDUUDMGHVFUBISHRSR I GHRBGPRSUHVHOE'H (VVHUIILER
H[LELG\W UDGRYQLFRP SR Q QWM N HQNWHMDH X[P *U D SKIQ z1 D
Y H U VSDRXDY X i UL B @ WDH@MDIR[L VMR O X VR J XSHD WS Uy [LWBI ® D
ILIXUPRVWPDF DS WXRW\DWH BDRU UH VS RjGFE®DYW HI G BD p iR W D
QD ILJXUD XWLOL]DQGRS@GHRAGDGRU GR 62

YJUXWD = 7HDGHIU IIFR GH FRWKHV
1038 & 0 @

0.3

0.2 |

0.1
I <

BLAGRY RED ORA YEL GYE GRE GCY CYA BCY BLU VIO MAG PINWHI

) ROM HDERUDGD SHR DXWU



(VVBUIILFRVVXLUXSRYVGOCPUHSUHVHYIWBRBIRGHQWLILFDGR
SRY¥PWUGRIKOHWRDMWVFAAODMYODBMHVRORPHPLQIJO&ERPH[FHOMR
GRVUXSRY$ *5< H:+, FDGDUXSSRVWXUFDWHJRWLB NV HMWH V
UHSUHV IDQWRDPD OGO DGHA PVVDWVDWHJNWMWESHQWL SHG®R DV
GIEDUVEQGRUP HSXUWDR Q D OH GEXAHD U & BIVDR Q D ORGMHGIHX O
SDUWRQDOYDWEHDGHWODEGRRUXSKEFRPDFRUXH OHHSUHVHQWD
VXDV FDWHJRULDYV HVWmMR GHVFULWRY QR TXDGUR

4 XDAR  + 5 HDonR GH FRUH FDWIRUD GRJU IIFR

'(17,),&%d-49(50(/+2|9(5'( | $=8/
%/ $ FRU LQY, QRUF
*5 < HVEXU| FODI
5 (" HVEXU| FOD| QRUH
25% HVEXU| FOD| QRUH
<(/ HVEXU| FOD| QRUH
* < ( HVEXU| FOD| QRUR
%5 ( HVFXU| FOD| QRUR
* &< HVFXU| FOD| QRUR
&<$ HVEXU| FOD| QRUH
% & < HVEXU| FOD| QRUH
% /8 HVEXU| FOD| QRUH
9,2 HVEXU| FOD| QRUR
0%+ HVEXU| FOD| QRUR
3,1 HVFXU| FOD| QRUR
L+, QRUF

) RQM HDERWDCD SHR DX\WRU



'HVFULomR GR UHVXOWDGR

IHVWDHROD&, TXHREUHYLD RHUGW I PXS\RD GR LFIRQVWEB XL U
WHMWREHVFUHWRUHVXDNXD QWL GD WHMERUSVHVHQW'H V
FRPVXDWVHVSHFBUR®OR UK PRW G KMHFUHYV HA @ WHH Q KRDCPL VX H

GHSURSRU¥NMRVH[pVRRQVW GXINGIRD Q H DGR VYV LELOHWDXIU D
FRUUHWMD GM@BFINPDIJHP GD ILIJXUD PRVWUD XPD GHVFUL

)WXWD £ 7HD CH UHVXABCER

As cores com maior presenga nesta imagem sao
1 - vermelho com 36.7%;

2 - laranja com 31.32%;

3 -branco com 19.98%;

4 -invélido com 7.94%;

) ROM HDERDGED SHR DXA\RU
5(687$'26 2%7,'26 ( ',6&866-2

&RPRREMH@HYRDYD O L GROGHV H P S HHPRML P L W I/} GEVR R
DOJRULWFIRYERDSOLFIFRPRRP WR GRLY HUW RV WRHWDIH LW RV
FRQVLGHUPRWRIIGHFRQGLOJVMVHWHVWARUUHMJBPXWRQGR
DSOLFBRARIBPE L H@GW W W LEQRAVARX/O DGHB U V S R \SLQ/GLUYERDGO D W R U
H QXWPDUWSKRQH ;LDRPL OL $



$QGURLG (PXODWRU

2 $QGURRBODWRB SURJUMPX ODGRGL VSR VERFRYGR
$QGURKXEY HPQR6'. GR62 $QGURIHDMSRVViYEOWIDBIHF X WD U
DSOLFDSMILEORY $Q G U FBIDAI DQAHN H VGVLHJ H W DR RE @ RISIX WR G R M
HVWi VHQGR UHDOL]DGR R GHVHQYROYLPHQWR *22*/( >V G

1HV VHHP X O D BiRAP D P E L HQMPEK O® IGARH \GAHFK P H UDRT X DVCH
L Q V HXWPHDL P D J HTPX B/ HG H V HWDHH OIS D U H BHRP E L H @ MAHH \GADH
FKPHWBRBERQ®BY¥DUDFWHRWW WV SMHWD OLKEEQFLRQDERQWR
DOJRUEWPRVLIGHFERRUDPHDOL]QBRWPXODGRUDD]HD
YD OL G DRUIRF/ D G®XDL\W DIJHRRIFRPB IL[RRFDCORILPR DULDQGR
QD¥ROX®DWQDWYLQKDMWRRP+ IL[RIP 2 YHUPHO PR L DGRV
FROX@DQYDOLQKIVLIXUDM UHSUHYV H@WORDS W XGHNW O D
REWLGDV FRP R DSOLFIDQWGLUYRLGREBRQDBW RIR



JUXD +&DSWDCEDIPDIHP FRP 6 IILR

) RQM HDERWDCGD SHR DX\RU

$ SDUGRIUIILERLIXUDSHUFHEHXYRDOJR UDMRIRD FRUGR
FRPRHVSHUBBWRHODDRPMWEYFRUBVLPiUYBYPHDHKRBBI] X O
SRVVXH@WUD-S UR[LP DG DPHY®HBUR S R Q ®® X DAD W H J FDUML\P
FRPRWRUMMFXQGi WIRDBDRXW UDSURSRGHAFEULPiSD OFR U
VHFXQ QIGHISUR[LPDGDBB QDD O L GRTXAHR UDHV HQ Y REPYL G R
TXDQWLGDGH GH ODUDQMD FODUR IRL BRQWDELOL]DGD D



YUXWD  +&DSWMDCDIPDIHP FRP + IR

) RQM HDERUDGD SHER DXRU

IDFDSW&OIDPDJHRPPRP+ IL[RILIXUD REVHUY DW DWHE pR/
SURSRUHWYHUDGDWRUHIHWHFWGBDNRUGRPR DOJRULWPR
GHVHQYRIRMIARHRBPMHU Y)YOPDIHXD QW ILGHDOGH FONDRIIRR YHQLHQWH
GDV ERUGDV GD



;LDRPL OL $

2 VPDUWSXW ROIQRGIK HQY R O % DRWEHMNOW HDWWRIBRY RGHOR
OL$ GDPDUFDDRPAUDWDGWXP VPDUWSGRQINIPPGLRDWRP
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UHOHYDRRPRRDUUBRM[HPS GR UW RER GMNB RDWAQDVVLILFDG
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THFQRORIVWDLVWILWD D YPH XPD VROXO0TMRH SXGHVGH VFUHYHU
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KWWSV JRRIDH FRP VWRUH DSSV GHWDLOVS$EG VARP U PHO W H
MXQ

*22%/( ([HFXWDU DSOLFDWLYRV QR $QGURLG (RXBORRHUUV
'LVSRQtYHRVWPSY G IHOMOURIBUERP VW XALBRHMWY R PO DW R U
PDU

*22*/( ,QWURGXomR DR$RGERRGG'HYHORSHUV 'LVSRQLYHO HF
KWWS GHYQ®RSIHG FRP LQWO SW EBFRAXVERHHPQ G HD KUV P O




*22*/( BULPHLURY SDVVRV QR $RDONRDBEMXRED RGR $QGURLG
$FFHVVLELWSRQLYHO HP

KWWSV VXSSRUW JRRJOH FRP DFFHVVLELOLW\ DQGURLG
= !l $FHVVR HP DEU

&2175,%8,'25(6 '$ :,.,3e',$ +6/ DO®+6D(',$ 7KH )UHH
(QF\FORSH®YNLGD :LNLPHGLD )RXQGDWLRQ 'LVSRQt
KWWSV HQ ZLNLSHGLD RUJ Z LQGH[ SKS"WLWDH +6/BDQC
$FHVVR HP  PDU

*21=%$/(6 5DIDHO & :22'6 5LFKDUG ( ,Q *21=%$/(6 5DIDHO
S5LFKDUGIJLWDO ,PDJH BURFHWWGLMBISSHU 6DGGORB WBLHYWUWUFH
+DOO &DS S

+8%$1* 7KRPDV 6ERRRSXRVIHWLRBQ (YROXWLRQ $@G &WRPLVH
6&+22/ 2) &20387,1* (JPRQG $DQ =HH 3URFHHGLQJ
&HUQ S 'LVSRQtYHO HP

KWWS FGV FHUQ FK UHFRUG $FHVVROHIR S MDD

,17(/ &253259%$21,QWHO ,QWHJUDWHG 3HUIRUPDQFH 3ULPLW
SHIHUHQRE&XPH ,PDJH B3URFHVVLQJ 'LVSRQtYHO HP
KWWSV VRIWZDUH LQWHO FRP VL$FHW GRH IIDIXKOWQRYHYV L ¢

,17(51%,21$/ 7(/(&20081,&®1 81,21 5$',2&20081,&%

6(&725 ,78 5 2U088 5 5GHFRPPHQGDWLRQ %7 BWXGLR HC
SDUDPHWHUV RI GLIJLWDO WHOHYLVLRQ IRU VWDQGDUG
UDWLRV 'LVSRQtYHO HP

KWWSV LWXZLQW GPVBSXEUHF LWX U UHF . E®)5(5%& 1% 7
$FHVVR HP QRY

-$&. .HLWK &RORU 6SDFHVIL®HR$GHP\WMNAKLHG D KDQGEF
WKH GLJLWDO WRIHQHHRVWHUGDP %RVW&RIS (OWHYLHU

-$,1 5DPHVK .$6785, 5DQJDFKDU 6&+81&. %ULDQ * %LQ
BURFHVVLQJ ,Q -%$,1 5DPHVK .$6785, 5DQJDPHOFHKLQ@&+81
YLVLRIGIZRUN OF*UDZ +LOO &DS S

/($/ 1HOVRQ *ODBR¥HRQGFH ORYVY OXOWLPtGLD &kPHUD ,Q /
*ODXEHWGHRYFHRFPRYDQGR R $QGHRLGEmMR 3DXOR 1RYDWH
IWGD FDS S
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