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Image Enhancement

Almage enhancement perbaikankualitascitra agartampaklebih baik

ATujuan memperolehcitra yanglebih sesuadigunakanuntuk aplikasiebih
lanjut (missaluntuk mengenaliobjekdi dalamcitra).

AMerupakansatuprosesawal (preprocessingdi dalamcomputer vision
AMengapamemerlukanmage enhancemefit
- citra seringmengandunglerau(noise
- citraterlinat terlalu terang/gelap citra kurangtajam, kabur(blur)
- adacacatsaatakuisiskcitra disebabkaroleh:
Alensa object blurringataubackground blurring
A objekbergeraltkamerabergerak motion blurring
- Distorsigeometrikdisebabkaroleh lensaatau sudutpengambilargambar



Noisy image Citradengankontrasterlalu gelap Motion blur



Dark face image for recognition

Blur vehicle plate number



ABerdasarkamanah(domain)operasinyametode-metode untuk perbaikan
kualitascitra dapatdikelompokkamenjadiduakategori

1. Image enhancementalamranahspasial
2.Image enhancemertalamranahfrekuensi
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Sumbergambar ImageFitering CS485/685 Computer Vision, Prof. Geddgbis



AMetode-metodeimage enhancemerdalamranahspasialdilakukan
denganmemanipulassecardangsungixekpixeldi dalamcitra.

AMetode-metodeimage enhancemerdalamranahfrekuensi |
dilakukandenganmengubakhcitra terlebih dahuludari ranahspasial
ke ranah frekuensj barukemudianmemanipulasnilarnilai frekuens
tersebut

AMasingmasingranahoperasidigunakanuntuk tujuan spesifik karena
tidak semuaperbaikancitra dapatdilakukandalamranahspasial

AMateri di dalamPPTini membahagsnetodemetodeimage
enhancementlalamranahspasiakerlebih dahulu



Metode dalam RanahSpasial

AMisalkan
A f(x,y) : citrainput
A g(x,y) : citra output
A T adalahoperatorterhadapf

AMetode pemrosesartitra dalamranahspasiallinyatakansebagai

gy) =T [%Y) ]

A T bisaberoperasipadasatupixel sekelompokpixelbertetanggaatau
keseluruhamixel didalamcitra.

A Jadj metodedalamranahspasiadapatdilakukanpadaarastitik (pixel),aras
lokal, danarasglobal.



input image enhanced i

Arastitik ~ T T g(x,y) = T[f(x,y)]

T operates on 1 pixel

input image enhanced image
dEEER
N
| \‘n\ S J ) 1 e g(x,y) = T[f(x,y)]
Arasloka \-‘\‘_‘>£"=L_____q " T operates on a
neighborhood of pixels
input image enhanced i

Aras global e gix.y) = Tlf&y)]

T = T operates on

entire of pixels




AProsesproses yangermasukke dalamperbaikankualitascitra:
C Pengubaharkecerahargambar(image brightening

Citranegatif(image negatives

Peregangamontras(contrast stretching

Pengubaharmistogramcitra.

Pelembutarcitra (image smoothing)

Penajamartitra (imagesharpening

Perbaikardistorsigeometrik
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A Operasperbaikankualitascitra dapatdilakukandalamarastitik, araslokal, atau
arasglobal,bergantungpadametodenya



Pemrosesarlalamarastitik (pixel wise

Agxy) = T [%,)) ]
AT hanyaberoperaspadapixeltunggal

. . . . AS _—
AT adalahfungsitransformasinilai grayscale T R S T(r)
sehinggalitulis: :
s =T(r) |
L-1 f

r . variabelyangmenyatakamilaigrayscald(X,y) L= 256: pada citra grayscale 8-bit
s :variabelyangmenyatakamilai grayscaleg(x,y)




Contohcontohimage enhancemerdalamarastitik:
1. Mencerahkarcitra (image brightening
Menegatifkancitra (image negativep
Peregangamontras(contrast stretching
Gamma correction

dll
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A Perludipahamiperbedaanantarakecerahan(brightnes$ dankontras(contras).
A Brightnessadalahintensitaspixelrelatif denganpixellainnya

Normal brightness Underexposure Overexposure
AKontrasadalahperbedaanantaranilai maksimum(terang) dannilai minimum
(gelap pixel

Normal contrast low contrast high contrast
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Overexposed

Correctly

Expose 3 Underexposed
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https://shuttermuse.com/glossary/overexposure/
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https://shuttermuse.com/glossary/overexposure/

APerbedaarhistogram padainderexposurgnormal, danoverexposurémage

UNDEREXPOSURE  CORRECT EXPOSURE & OVEREXPOS|

Menumpukdi Kiri Tersebalebih merata Menumpukdi kanan
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Low Contrast Image High Contrast Image

https://theailearner.com/2019/01/30/whatis-contrastin-imageprocessing/
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https://theailearner.com/2019/01/30/what-is-contrast-in-image-processing/

LOW
CONTRAST

BALANCED

HIGH
CONTRAST
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A Perbedaarhistogram padaitra low-contrast high contrast dannormal contrast

255 0 258 0 258

low contrast normal contrast high contrast
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low contrast image medium contrast image high contrast image
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1. Pencerahagitra (image brightening

AKecerahartitra dapatdiperbaikidenganmenambahkafmengurangkan
sebuahkonstantakepada(ataudari) setiappixel, atau mengalikan

sebuahkonstanstake setiappixel
L-1
S=r +Db
Aldikab positif keceraharcitra bertambah b }
Jikab negatifkeceraharcitra berkurang 0 — 11"

APerluoperasiclippingjikanilair + b beradadi bawahnilai intensitas
minimumatau di atasnilai intensitasmaksimum

-Jika r +b > 255 makas = 255
-jikar +b <0, makas =0



Gambar Kiri: citraZelda @gakgelap; kanan citra Zeldasetelaloperaspencerahagitra, b = 100
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AOperaspenceraharyang lairadalahmenggunakamumus
s=ar +b

a danb adalahkonstanta

Output gray Levels
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Cutput Image

Dutput Image

Sumbergambar EhsarKhoramshahi
Image enhancement in spatial domain
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f= imread ('lada256.bmp’
imshow (f)

g=15*f+ 30;

figure, Imshow (Q)

h =0.5*f+ 10;

figure, imshow (h)

h =0.5*f+10;
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f= imread ('bird.bomp’
imshow (f);

figure, imhist  (f);
g=1.5*f+30;

figure, imshow (g)
figure,  imhist (Q);

h=05*f - 10;
figure, imshow (h);
figure, imhist  (h);
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2. MenegatifkarCitra {(mage Negatives

A Seperti film negatifpadafotografi. L-1

A Misalkancitra memilikiL derajatkeabuan
A Caranyakuranginilai intensitas
pixeldarinilaikeabuanmaksimum(L ¢ 1) LT

o

s=Lql)gr

Contohpadacitra grayscales-bit:
S =2551r




f= imread ('girl.jpg’ );

g=255 - f

imshow (f), title( '‘Original image' );

figure, imshow (g), title( 'Negative image' );

Original image

Negative image
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f= imread ('gedung -sate.jpg’ );

g=255 - f;
imshow (f), title( '‘Original image' );
figure, imshow (Q), title( '‘Negative image' );

Original image

Negative image
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ASebagaprosesimage enhancemenmenegatifkarcitra bermanfaat
bila areahitam sangatdominandi dalamcitra, misalnyafoto sinarX
dancitra mammografi

ab

FIGURE 3.4

(a) Original
digital
mammogram.

(b) Negative
image obtained
using the negative
transformation in
Eq. (3.2-1).
(Courtesy of G.E.
Medical Systems.)




Input image (X-ray image)

Output image (negative)
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AMenegatifkancitra adalahsalahsatutransformasilinier. Selain
transformasilinier, terdapattiga fungsitransformasidasarkeabuan

1. Fungsilinier

A Transformasnegatifdan
transformasidentitas

2. Fungsiogaritma

A Transformaslog dan
iInverselog

3. Fungspangkat

A Transformaspangkatn
dantransformasiakar
pangkatn



