ApKocTHble Npeobpa3oBaHUS

Jlekunga 2



N300paxkeHus

 buHapHble
* [lonyToHoBbIE
 MHorokaHanbHble
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ObpaboTKka LUBETHbIX
N3o00paxeHnm

 [lo kaHanam RGB
e [lo HSL
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[Togxoabl K 06paboTKe LBETHbLIX
N300paxeHnm

[TokoMnoHeHTHasi obpaboTka
BektopHasi obpaboTka
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c=|cg |=|C
,,_CB_ _B
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[TpeobpasoBaHmne LIBETHOMO K MOSIyTOHOBOMY

Gray=0.3*R+0.59*G+0.11*B:

Gray=(R + G + B)/3,
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ApKocTHbIE Npeobpa3oBaHUSA

I'(x,y)=f(1(x, y))

f(1)=al+b
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LUT (Look—-Up—-Table)

I'(x,y)=f(1(x, y))

Im[1, ] ]=LUT [Im[1,]]]
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LUT: Osiris n Impulz, npeacraBrneHHblie
komnaHuen «VisionColor»
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3agaHue LUT

* Tabnuua otobpaxeHus;
* MaTematmdeckasi pyHKUUS;
e ajanTMBHOE 3aJaHue No rmcTorpaMmme.
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OCHOBHbIE APKOCTHbIE NPeobpasoBaHUA
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LiBeTOBOE OOMONHEHME

« AHanorn4yHo HeraTmBy Angd
NOSTyTOHOBOIO N300paXeHuns

* [lone3Ho ang BbigBNEeHUS
aetanen BHYTPU TEMHbIX
obnacrten

neg = Max - pos
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[leMoHCcTpauna ramma-
KOppEeKLUUN N300paxeHuns

y=cCc-X’
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2024

TunoBble onepauum:

6uHapusaums n3odpakeHns No OAHOMY UM ABYM NOporam;

cerMeHTauus n3obpaxxeHnss Ha HECKONMbKO AAPKOCTHBIX
Onana3oHOoB;

Bblpe3aHue onpeaerneHHbIX Anana3oHoB SPKOCTY;
Bblpe3aHne OUTOBbIX MNMOCKOCTEN.

[demsHeHnko A.M., ODY 13
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[ToporoBoe npeobpasoBaHue

f(v)=1, ecnu v>t t — nopor

f(v)=0, nHaue

[demsHeHnko A.M., ODY
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[Toporosasi buHapusaumsa NonyToOHOBbIX
N300paxeHnm

BepxHas noporosaa buHapusauus
HuxHssa noporoBasi buHapunsauma
[ToporoBasi buHapusaumsa no guanasoHy

2024 [demsHeHnko A.M., ODY
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Bbipe3aHue LBETOBOIo gmnanasoHa
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KBaHTOBaHME MO APKOCTH

[demsHeHnko A.M., ODY
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LIBeTOBas KoppeKkumnsa n3odpaxxeHmm

 /sameHeHune uBeTtoBoro banaHca

— KomneHcauus:
* HeBepHOro LIBETOBOCNPUATUA KamMepbl
» LIBeTHOro oceLleHus

2024
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KoppeKumnsa ¢ onopHbLIM LIBETOM

« [lpeononoxeHwue
— [lonb3oBaTensb ykasblBaeT LBET BPYYHYIO;

* VICTOYHMUK:
— AnpuopHsble 3HaHuUsI — «obnaka — 6ernble»
— Xopouias potorpadusi 3Tou XXe CLUEHbI

« MeTton
— [lpeobpasoBaTb NO KaXXOAOMY U3 KaHanNoB LBeTa rno
dopmyne:
R*Rdst . G*Gdst . B*Bdst :
R, G,. Bqc

2024 [demsHeHnko A.M., ODY
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Koppekuunsi ¢ onopHbIM LIBETOM

* [lpumepni:
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«Cepbit MUP»

* [lpeononoxeHue:

— CyMMma Bcex LBEeTOB Ha n3obpaxxeHnn eCTeCTBEHHOM
CLEHbl Oa€eT cepbl LBET,

« MeTon:
— [locyuTtaTtb cpegHune ApKoCctu no BCeM KaHalsiaM.

s 5ol 00n B LS ey ag REGE.
NZR(X’y)’ G_NZG(x,y), B_NZB(x,y), Avg = TR

R
— MacwTtabunpoBaTb SPKOCTM NUKCENEN NO CreayroLmnm
KoadpdunumeHTam:

Avg Avg

R,:R°T, G,:G — B’: A!g’
R G
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«Cepbit MUP» - NPUMEPDI

2024
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«Cepbit MUP» - NPUMEPDI
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«Cepbin MUP» - NPUMEPDI
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JlnHenHaa KoppeKkuna ApKoCTH

KoMneHcaums y3Koro Anana3oHa ipKoCcTen — NIMHENHOE pacTsKeHue:

_ 255—-0
FL(y) = (Y — Yy ) * 220
(ymax_ymin)
X J.‘/
7
V
/
x/
7
/]
0 Y

paduk PyHKUnM f-1(y)
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JlnHenHaa KoppeKkuna ApKoCTuH

KoMneHcaums y3Koro Anana3oHa ipkocTen — IMHEMHOE pacTsKeHue:

SMALL_DIAP BhP
1

) u] 50 oo 130 200 250

GOOD_DIAP BhP

3000
2500
2000
1500
1 000
500
0
i} a0 100 150 200 250
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JlnHenHaa KoppeKkuna ApKoCTn

JInHenHoe pacTskeHune — «kak AutoContrast B Photoshop»

2024
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JlnHenHaa koppekumna

JIMHeHas KoppeKLUs NoMOoraeT He Bceraa!

[demsHeHnko A.M., ODY
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HennHenHaa Koppekyms

e e

= e e P

Cal

4

Paduk pyHKunm f-1(y)
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ApKoCcTHaA KoppeKLumnm

< P

MasiokoHTpacTHOe u3obpaxenue Pe3ynbraT KOppeKLMH 0

[demsHeHnko A.M., ODY

30



2024

ApKoCcTHaA KoppeKLumnm

CgeTtn10e U3006paxeHue Pe3ynbTaT KOppeKLUMH

[demsHeHnko A.M., ODY
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ApKocTHaa KoppeKkuun

TemHoe n3zobpaxenue

PesynbraT KOppekiumuu

[demsHeHnko A.M., ODY
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LiBeTOBas KoppeKkuns

| /| U3bmiTOK

i

ﬁ ronyboro
A1

1
{ | HN306biTOK
o YepHOoro
-+ P
| 0
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Pa3genbHbi aHanm3 apKoCTHOU U
reoMeTpuyeckom CoOCTaBNALLNX

(x.y.1)

CBefieHne K OOqHOMEpPHbIM 3aJa4am

* TMCTOrpamMmbl
* NpodOuUnNU
* NPOEeKLMn

[demsHeHnko A.M., ODY
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[Tpodpmnb BOONL NMNHUK

210
140
70
‘ Aoz
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[Tpoekuuns
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[ucTorpamma n3obpakeHus

- HESLOQI A v _Iallx

Behier Edtion Saketun Afichage ymege Calque Codeys Ok Bote de dalogs  FRlges

Hixogamme
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h(m) = [{(r,¢) | I(r,c) =m}]
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ApKkocTHas HopmManm3auunsa n3odpaxeHus

cxooHoe HopmanusoBaHHOEe

L | N—
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JKBanu3lauus

NcxogHoe C 3kBann3oBaHHOW MMCTOrpaMmmMou

| ‘ HHH HHH [l
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CpaBHeHWe HopManu3aunu 1 aKBanmsaLum

HopmannsoBaHHoe C 3KBaNM30BaHHOW MMCTOrpaMmon
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DKBanm3auunsa ructorpaMmmbl

* Llenb — MakcumanbHOe COOTBETCTBME PABHOMEPHOMY 3aKOHY
pacnpeaeneHns

2024 [demsHeHnko A.M., ODY
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DKBanm3auunsa ructorpaMmmbl

« 3HadeHue sapkocTm O:
sum(hist][i], i=0..i(0)) <=q

« 3Ha4deHune ApKocTu 1.
sum(hist[i], i=i(0)+1..i(1)) <=q wvnn w*h
sum(hist[i], i=0..i(1)) <=2q ntn. 4=

e 3Ha4deHune SApPKOCTM N:

sum(hist[i], i=i(n-1)+1..i(n)) <=qunu
sum(hist[i], i=0..i(n)) <=nqg

2024 [demsHeHnko A.M., ODY
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const k = 255;
h: array [0 .. k] of double;

//[noCcTpoeHmne rmctorpaMmmel
fori:=0tokdo hJ[i]:=0;
fori:=0to Height-1do
forj:=0to Width-1do
h[round(k * Pixels]i, j])] := h[round(k * Pixelsi, j]] + 1;

/[HOpMUpOBaHME r’MCTOrpamMmsil
fori:=0tokdo
h[i] ;= h[i] / (Height * Width);

/[ NOCTPOEHME rMcTorpamMmmbl C HAKOMIMEHNEM
fori:=1tokdo
h[i] := h[i - 1] + h[i];

2024 [demsHeHnko A.M., ODY
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// paBHOMEpPHOE pacnpenerneHne 3Had4eHuin
fori:=0to Height-1do
forj:=0to Width-1do
Pixels]i, j] := h[round(k * Pixelsl[i, j]DI;

2024 [demsHeHnko A.M., ODY
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N30b6pakeHnst n ux ructorpaMmmel

I'mcrorpamma
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N30bpakeHns u ux rmctorpaMmmel rnocre
9KBanmM3aunm

H=zobpaxenne I'mcrorpamma
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OkBanusaumsa Ansa pasnnyHbIX LBETOBbIX MOOenemn

H=omsoe
120 0paxeHne
5 R
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bumopganbHaga ructorpamma
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[ToncK NMKOB B rMcTorpamMmme

1. Hawutn cocegHne nokarnbHble MakCUMYyMbl B
rmcrorpamme g;

2. Paccuutatb mepy «MMKOBOCTU» ANA g;

3. OTtduneTpoBaTb NMUKMN CO CIIULLKOM ManeHbKOo
«MNKOBOCTbLHO».

4. [1na octaBLUMXCA HAUTU CaMble «HU3KUE» TOYKU MexXay
nnMKamu — 310 1 ByayT noporu.
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Mepa «NMKoOBOCTU»

Peak = (1— Vs +Vb)).(1— A
2P (W -P)

[demsHeHnko A.M., ODY
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Bbibop nopora buHapusaumm no
rmcrorpamme

& ONTHMANbHE onteMansHeg| ¢
om:g;a;nrbnun 1 nopor l nopor
: pacggcncncuuc
pacnpenenenue O P eKTOR
bona
ONTHMANbHEH OTITH MaNE H bl i CTaHZapTHEIA| ©
OPOr nopor
nopor
CTAHRAPTHELA CTaHRaPTHEL
nopor J'UOPOF
onmuanbﬂ

a - byHKUMM pacnpeaeneHuns oobekTa n doHa;

6 - COOTBETCTBYHOLLME FTMCTOrPaMMbl U ONTUMaNbHbLIA NOPOT
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Greyscale Image Binary Image Histogram

—
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MeTtog Ouy (Otsu)

MuHMMN3aumns BHYTPUKNAcCcoOBOM gucnepcum
Makcummnaauma Mexxrpynnoson aucrnepcum

~ disp(0,t)+disp(t +1, maxt)

sc(t)=1 disp(0, maxt)

T =arg max sc(t)

te0..maxt
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MeTtog Ouy (Otsu) 1

MuHMMKM3aumMa BHYTPUrPYnnoBou ANUCMepCun

o, (t)=a,(t)or' (t) + 0, ()3 (1)

g1 1 g2 — BEpPOSATHOCTN NEPBOro N BTOPOro
KNacCcoB COOTBETCTBEHHO.

2024 [demsHeHnko A.M., ODY
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Metog Ouy (Otsu) 2

Makcummaauma Mexxrpynnoson aucrnepcum

Gé (t) = Ch(t)[l_ ql(t)][/ul(t)_ Kt (t)]z

ql(t):itzlp(i) %(t):_i P(i)
~GiP(i) - &iP(i)
M= 2.0 “20= 2,1

2024 HdemaHeHko AM., FODY
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MeTtog Ouy (Otsu) - beicTpbIn

PeKkyppeHTHblE COOTHOLLEHMS

g (t+1)=qO)+Plt+) 4= a®m©)+qOu ()
0, = P(l)

1 (t+1)= A (t)4 (tgl:r(t(tl)l)P(t +1) 1,(0)=0

1t +1)= 5= (il_(t q+1 (i)fll()t )

[demsHeHnko A.M., ODY
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bbicTpbin anroputm metoaa Ouy

. Beluncnaem ructorpammy (0QuMH Npoxod Yepes MmaccuB
nukcenen). [lanblue Hy>XHa TONbLKO rMMcTorpaMmma; Npoxo4os Mo
BCEMY N300paxeHuto bonblle He TpebyeTcs.

. HauunHaa c nopora t = 1, npoxogmMm 4Yepes BCO rmcTtorpaMmmy, Ha
KaXKOoM LLare nepecuymtbiBasd gucnepcuio oy (t). wem makcumym
no o,(t), saanomuHaa T =t.

. Ackombin nopor paBeH T.
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[ToporoBoe 3Ha4yeHue onpeaeneHo metogom Ouy

Sl
~ S

a) original image b) pixels below 93 ¢) pixels above 93
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MeTtog Ouy (Otsu)

« [ocTtouHcTtBa metoga Ouy:
— MPOCTOTa peanusauuu;

— ObIcTpoe Bpems BbinonHeHus (Tpebyetca O(N) onepauuin, roe N —
KOJIMYECTBO NUKCEeNnen B N30bpakeHum);

— HeT HeobxoanmocTu noabupartb Kakme-nmdo KOs MULUMEHTHI,
pa3mMepbl OKOH Arisl npoxoda No nsobpaxeHuto 1 npod. (B MatLab
910 pyHKUMA graythresh() 6e3 aprymeHToB );

— [Oa€T npegckasyemble pe3yribrarthbl.

 Hepoctartku metoga Ouy:

— He MPUMEHUM AONA CIOXHbIX N300paXKeHU ¢ rpaduKoun, LBETHLIMU
HagnNUcAaAMK, pasnnUYHbIMU rpagueHTamu;

— roporosas buHapusaunst YyBCTBUTESbHA K HEPaBHOMEPHOM APKOCTH
n3obpaxeHus. PelueHnem Takom npobnembl MOXET ObITb BBEAEHNE
NoKanbHbIX MOPOroB, BMECTO OAHOrO rnodarnbHoro.
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Nutepartypa ana metoga Ouy

* 1. N. Otsu. A threshold selection method from gray-scale histogram.
IEEE Transactions on
System, Man, and Cybernetics. 9, 62—-66, 1979.

« 2. PING-SUNG LIAO, TSE-SHENG CHEN AND PAU-CHOO
CHUNG. Fast Algorithm for Multilevel Thresholding. JOURNAL OF
INFORMATION SCIENCE AND ENGINEERING 17, 713-727 (2001)
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Obpasubl 3006pakeHUn NCTOPUYECKUX JOKYMEHTOB

© Ogled po Gorenskem, g i 5 ﬁw W SRS

(/
Poljanska dolina in pot skos njo hj t& W i adhiih gy i)
_ PN 4 .MA.. , Wa. ‘
Polagoma se okrenemo okoli e Mo L Bl s A SR
#0 pasim oéém v desui d - ‘ o :- :;‘;"-‘_’::’_’",-"“ - ) i

idrija. Na Konon gori ponosuo wtoji :
 srede wmali stolpicek v zrak moli; pod
(geeli dolinici razprostira mesto, v ktorega

(a) page stain

| (e) library seal (f) text stroke changes
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Kakon nopor MOXeT cnacTtun?
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IlokanbHble noporu
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Nepapxunyeckaa buHapmsayms
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BuHapusauus :

a), 6), 8) — metog Ouy;
2), 4), e) — anroputm
bpagnu-PorTa;

X), 3), U) —cpenHee
apudmMeTnyeckoe LiBETOB
nnKkcens;

K), 1), M) —
nepapxmyecknn mMetoa

Ouy
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