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Computer Vision

AComputer visiomerupakanprosesotomatisyangmengintegrasikan
sejumlahbesarprosesuntuk persepswvisual,mulaidari akuisiskitra,
pemrosesarcitra, klasifikasipengenalanrecognitior), dan membuat
keputusan

AComputer visioterdiri dari teknik-teknik untuk mengestimastiri-ciri
objekdi dalamcitra, pengukurarciri yangberkaitandengangeometri
objek, danmenginterpretasinformasigeometritersebut

AVision=Geometry+ Measurement+ Interpretation
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APadahakikatnya computer visioomencobameniru carakerjasistem
visualmanusia(human visioi

AHuman visiorsesungguhnyaangatkompleks Manusiamelihat objek
denganinderapenglihatan(mata), lalu citra objek diteruskanke otak
untuk diinterpretasisehinggananusiamengertiobjekapayang
tampakdalampandangamatanya

AHasilinterpretasiini mungkindigunakanuntuk pengambilan
keputusan(misalnyamenghindarkalaumelihat mobil melajudi
depan.



AProsesproses didalamcomputer visiordapatdibagimenjaditiga
aktivitas

1. Memperolehatau mengakuisiscitra digital.

2. Melakukanteknik komputasiuntuk memprosesatau
memodifikasdata citra (operastoperasipemrosesarcitra).

3. Menganalisislan menginterpretascitra danmenggunakarnasil
pemrosesanuntuk tujuantertentu, misalnyamemandurobot,
mengontrolperalatan memantauprosesmanufaktuy dan lain
lain.



AProsesproses didalamcomputer visioralamhirarkhisebagai

berikut:

Hirarkhi Pemrosesan

Contoh Algoritma

preprocessing

lowest-level feature extraction

intermediate-level feature
identification

l

high-level scene interpretation
via images

noise removal
contrast enhancement

edge detection
texture detection

connectivity
pattern matching
boundary coding

model-base recognition

18



Image Processiyy Computer Vision

ARangkaiarfkkesatuandariimage processinge computer visiordapat
dipecahmenjadilow-, mid- danhigh-level processes

Low Level Process Mid Level Process ﬁ High Level Process
Input: Image Input: Image Input: Attributes
Output: Image Output: Attributes Output: Understanding
l ExamplesNoise removalj | ExamplesObject Examplesscene >
image sharpening detection and recognitiony| understanding,
segmentation autonomous navigation

|
KuliahlF4073sampaidi
_ _ sinisaja
Sumber YacowHelOr, Image Processingpring2010



20

Image Processings Computer Vision

Low Level

Image Processing Acquisition, representation,
compression, transmission

Image enhancement
edge/feature extraction
Pattern matching

image "understanding
Computer Vision (Recognition3D)

High Level
Sumber YacowHelOr, Image Processingpring 2010



[ Imsage Acquisition

|

License Plarte Extzaction

}

License Plate Segmentation

I JREJES

Character Recogaition

l JRE366




Semantic Classification Object Instance
Segmentation + Localization Detection Segmentation

GRASS, CAT, =R

" TREE, SKY U U Y
Y Y ' Y .
No objects, just pixels Single Object Multiple Object his ma s GO il domsi
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E——1

m-ﬂ person? yes.

CNNIN

q| tvmonitor? no.

ol

1. Input 2. Extract region 3. Compute 4. Classitfy
image proposals (~2k) CNN features regions
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AplikasPemrosesagkitra (danComputer Vision

ALYl 3S SRAUGAY3T X

1. Cropping

2. Removal
of unwanted
element
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AplikasPemrosesagfitra (darnComputer Vision

ALYl 3S SRAUGAY3T X

3. Selective color change

4. Perspective correction
and distortion
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AplikasPemrosesagkitra (danComputer Vision

Almage editingX

5. Selecting and merging of images
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AplikasPemrosesagfitra (darnComputer Vision

Almage editing

6. Special effects
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AplikasPemrosesacitra (darComputer Vision

Imagelnpaintingl

28 Sumber YacowHelOr, Image Processingpring 2010



AplikasPemrosesagkitra (danComputer Vision

Imagelnpainting2

Images of Venus taken by the RusdemderVentralO in 1975
29 Sumber YacowHelOr, Image Processingpring2010



AplikasPemrosesagkitra (danComputer Vision

Videolnpainting

Y. Wexler, BShechtmarand M.Irani 2004

20 Sumber YacowHelOr, Image Processingpring 2010



Degraded image
with hole

Video Inpainting

Reconstruction
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https://newatlas.com/videosinpaintingsoftware-hd/26632
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ARobotika
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AplikasPemrosesagfitra (darnComputer Vision

ImageDemosaicing
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-
Ground Truth Raw Image Label Nearest Bilinear Malvar-He-Cutler

https://www.researchgate.net/figure/Comparisieaf-commondemosaicingnethodsappliedto-an-image
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AplikasPemrosesagkitra (danComputer Vision

AMedis

Normal (left) versus cancerous (right)
mammography image.

Magnetic resonance imaging
(MRI) of brain
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AplikasPemrosesagfitra (darnComputer Vision

ARemote sensing

Remote sensing the process of detecting and monitoring the
physical characteristics of an area by measuring its reflected
and emitted radiation at a distancéypically from satellite or
aircraft). Special cameras collect remotely sensed images,
which help researchers "sense" things about the Earth.

https://www.usqgs.gov/fags/whatremote-sensingand-what-it -

used

) ; 3
https://oceanservice.noaa.gov/facts/remotesensing.html !
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The Remote Sensing Process

Encergy Source Sensor
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AplikasPemrosesagfitra (darnComputer Vision

AFace detection

Face Detection Result
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AplikasPemrosesagkitra (dan Computer Vision):
Object Detection

D™ ) | 056/3:45 e ilal <=1 T,
Object Detection

Video diYoutube https://www.youtube.com/watch?v=MPPHistivi&t=34s
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AplikasPemrosesagfitra (darnComputer Vision

Sumber Dr. Sanjeev Kumavjathematical Imaging

B I O m etrl CS TechniguesDepartment of Mathematics, 11T 4Roorkee



AplikasPemrosesagkitra (danComputer Vision

ALand, Underwater, Space

Autonomous Vehicles

Sumber Dr. Sanjeev Kumavjathematical Imaging
TechniquesDepartment of Mathematics, IIT Roorkee



AplikasPemrosesagkitra (danComputer Vision

|\ Kemacetan
| .| - Lancar
i\ - Macetparah
- Macetringan

2 TEBBBTEC O5=
\LD s@va HﬁHs 12
liogation.

N

Traﬂ:l C M O n |to rl n g Sumber Dr. Sanjeev Kumavjathematical Imaging

TechniquesDepartment of Mathematics, IIT Rogrkee



AplikasPemrosesagfitra (darnComputer Vision

Face Detection

Sumber Dr. Sanjeev Kumavlathematical Imaging
TechniquesDepartment of Mathematics, [IT Rd6rkee



AplikasPemrosesagfitra (darnComputer Vision

Gambar IV.25 Hasil percobaan pengujian menggunakan webcam dengan kondisi
tambahan cahaya

23520011Fauzan Firdaus
JudulTesisPengenalatwajanBermaskeMenggunakarDeep Learning 45



AplikasPengolaharCitra (darComputer Visign

Original gray image

Crack detection image

Crack detection
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AplikasPemrosesagfitra (darnComputer Vision

Ekspresi
- Sedih
- Gembira
- Marah
- Kaget
- Netral

Sumber Dr. Sanjeev Kumaathematical Imaging
TechniquesDepartment of Mathematics, IIT Roorkee
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AplikasPemrosesacKitra (darComputer V|S|c)n
ASignLanguage Recogniti |

TugasAkhir

PengembangaAplikasi
PengenalarilfabetBahasa
Isyaratindonesia (BISINDO)
DenganComputer Vision

JeremyeDharmawarRaharjo
13521131
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AplikasPemrosesagkitra (danComputer Vision

Person(: Periodic Motior, = = 4"
Does Not Carry Ohject

Person 0: Periodic Motigit = ~ 84074 : Person 0: Interaction with Férsofld
Carry Ohject Person 1: Interaction with Person 0
Person 1: Periodic Motion,
Does Not Carry Ohject

Personl: Periodic Motion
Carry Ohject

P ad m
¥ ;
\.'.'
VA_“». W A—l»

Human Activity Recognition

Sumber Dr. Sanjeev Kumadvlathematical Imaging
TechniquesDepartment of Mathematics, IIT RoOrkee



AplikasPemrosesagfitra (darnComputer Vision

skin cancer breast cancer

mlilllplliillil[l mym;u I iyllli

Medical Applications

Sumber Dr. Sanjeev Kumavlathematical Imaging Tééhniques
Department of Mathematics. IIT Roorkee



AplikasPemrosesagkitra (danComputer Vision

Sumber Dr. Sanjeev Kumavlathematical ImagingsTechniques
Department of Mathematics, [IT Roorkee



AplikasPemrosesagkitra (danComputer Vision

An image retrieval system is a computer system for browsing, searching and retrieving images from a large
database of digital images

Content-based Image Retrieval

Given a query image, try to find visually similar
images from an image database

Query

\ ta

\‘ ﬁ‘\
53

Sumber httos.//www.analvtlcswdhva.com/bloq/2017/11/informatienetrievakusinqkdtree/
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Object Detection

Video diYoutube https://www.youtube.com/watch?v=MPPHistivi&t=34s
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Human tracking %



AplikasPemrosesagkitra (danComputer Vision

VIEW OF PARK ON

NICE DAY

"“ P‘%ﬁ ;— -

FEED

Scene understanding
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bullding

Scene understanding
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AplikasPemrosesagfitra (darnComputer Vision

SPLICING COPY-MOVE REMOVAL

AUTHENTIC

TAMPERED

Image forgery detection
Sumber https://www.sciencedirect.com/science/article/pii/S266591072030061.



https://www.sciencedirect.com/science/article/pii/S266591072030061X

INTERNET

Spies turn to high-tech info ops

PCs, Internet used for manipulating images, public opinion

ALTERED
IMAGE

‘1

Altered Egos

| The top phota, of 2 ficttious masting between President Clinton and Ssdcam
Hussein, was generatad by oigitally aitering and combining elements from
three photos, shown baiow the altered image. Intefhigence apenciss piaa 30
use similar 1echnigues to creats images and then dissaminate them va the In-
ternet in their afforts ta influesce events in foreign countries, such as Irag.

Image forgery detection

OUM P 0 AV S T AR AT Y T A 1

BY DANIEL VERTON

Federal intelligence agencies
are studving ways to use com-
puters and the Internet, rather
than just leaflets and radio
broadcasts, to shape and dis-
seminate information designed
to sway public opimion in the
worid's hot spots.

As part of its so-called “per-
ception management” program,
the intelligence community has
for decades created misinforma-
tion to trigger political change
without direct political or maili-
tarv involvement in countries
where the United States has
vested interests, such as Iraq
and North Korea.

Acting on congressional rec-
ommendations to bolster re-
search and development in in-
formation technology, intelli-
gence agencies are turning to
PCs 1o develop more sophisti-
cated means of manipulating
and delivering digital photos,
wvideo clips and recorded sound
to portray fictitious events in
hopes of provoking desirable
outcomes.
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Beberapal A/Tesidentanglmage Processing
dan Computer Vision

1. AhmadFaishoHuda (3516094: Pengembanga®istemPencariarGambar
ProdukEcommerceDenganConvolutional Neural Network

Input Input

=

Result (Resnet)
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Hagal Raja Sinuling@bk3516136: SistemPengenaladalan Raya
PadaSistemAutonomous Vehicle (ADenganMetode Heuristik
DanPembelajararMesin

Rest Area Sukapura =»

Gambar IV.7 Deteksi pada citra dengan warna kendaraan yang jauh berbeda dan
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3. Renjira Naufhal Dhiaegan(g3516014: PeneraparConvolutional
Neural NetworkJntuk DeteksiPedestrian Pad8istemAutonomous
Vehicle

Kasus Uji YOLOv4-416 YOLOv4-416-double
CFD : '

Jalan Pasar
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4. Trian Annagd horigSumarjad(13516148: Pembangunan Model
ClusterindJntuk PengelompokaiCitraNear Duplicate
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5. Abel Stanleyl3517068: PengembangaistemPenghitungvolume
Kendaraarialu Lintas Pada Vidé&TVDenganAlgoritmaYOLO dan
SegmentasbemantikBerbasidModel WarnaHSVJalan
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6. AsifHummamRais (13517099: InferensiKecepatarKendaraan
Menggunakaryolo, Filter Kalman, Dd&ensampelamingkail
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l Spliced FB

7. Michelle TheresialB51805(: Pendeteksiahimage Forgerielas

Spliced Imag@adaAplikasiPesannstan

AUTHENTIC

r
¢ Spliced FB

RESULTS

SPLICED!
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8. Fauzartirdaus 2352001): PengenalaiWajahBermasker
MenggunakarbDeep Learning

Fauzan Firdaus 100.00%

Fauzan Firdous 95.05%
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9. NadyaAditama(23520039: EstimasKaloriPadalajanarPasar Di
IndonesiaMenggunakarMask RcnnDanRegresLinearBerganda

Tabel IV.15  Evaluasi kalor terhadap gambar input pada kasus yang benar

Hasil Segmentasi

Informasi Model Regresi Linear
Sesungguhnya | Fitur Fitur Fitur Luas
Panjang Panjang
Lebar Lebar,
Luas,
Perimeter
Kelas : Berat : Berat : Berat :
bakwan 30.79 gram | 32.48 gram | 34.31gram
Berat : Kalor1 : Kalori : Kalori:
31.5 70.21 kal 74.06 kal 78.24 kal
Kalor : Absolute Absolute Absolute
71.82 Error : Error : Error :
1.60 2.24 6.42
Relative Relative Relative
Error : Error : Error :
0.022 0.031 0.08
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10. EiffelAgilaAmarendra(13520074. SistemPenghapusa®bjek
pada CitraPerkotaanMenggunakarimage Segmentation dan
InpaintingdenganPendekatarDeep Learning

69



11. Bryan Amirul Husnal3520146 RekonstruksBD Lalu Lintasntuk
Autonomous VehicldenganGaussian Process Latent Variable Model
(GPLVM)
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12. Hansel Valentino/NIMPengembanga/AplikasiM-Healthuntuk
MengenaliSevenSegment Digit pada Al&@engukurfekanarDarah

VAR * N 1049 * MR & *

Camera Camera

1949 ms 1882 ms

Valentino (You) v Valentino (You) v
Systolic 117 mmHg Systolic 145 mmHg
Diastolic 93 mmHg Diastolic 89 mmHg
Pulse 106 BPM Pulse 71 BPM

Category Category
V4 N V4 N e
f 4] e f L4 e
Home Camera Profile Home Camera Profile

Il O < x 1l O < x



13. RakaWirabuanaNinagam13520134 Pengembangadplikasi
Screen Text TranslatiddenggunakarComputer Vision

EDHBAT EARRRICBET S8 E Bagaimanapun, saya telah berkelilingike

DEMDESTRL: DI LEHReees i semua temgat yang berhubungan dengan
Tujuh Keajaiban...




14. MuhammadEquilibrieFajrid 13521047 SistemKlasifikasCitralklan
Judi OnlinedMenggunakarnVisiKomputer

¢ o §8
LINK SLOT GACOR Metode Klasifikasi
S 1/ L

OCR_BERT

Model Ekstraksi Teks (OCR)

PaddleOCR

Unggah Citra lklan Klasifikasi
Hasil Klasifikasi Hasil Ekstraksi Teks (OCR)
RATUKIDUL88 CEO DETIK 1 VANAH Super
L\ klan Judi Online Cepat DEPOSIT ORIS LINK SLOT GACOR
RATUKIDULOO
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15. Faris Fadhilali/3518026 AplikasiAndroiduntuk PresensBerbasidPengenalawWajah
danDeteksiLokasi

Friday, 11 July 2025 07 :52:12

Hello, Faris Fadhilah!

Success!

FPresence recorded succansfully

a
Saved
)
Recents
6°53'26.0"S 107°36'34.6"E
6'5326.0 -6.890566, 107.609615
“S.
0 - o o
Directions  Save Nearby  Sendto
phone
.2, 4J55+QRH Lebak Siliwangi, Bandung City, West
J Java
] Q" Addamissing place
Get the
app i,  Add your business

o

e
= JLix
5 JLix 4
PSTNT Batari @) (=) =] x
P J Mie Gacoan Dago (@),
£ L
E LVIINITE o
& H
? JlviniTg ; 2
T T
e © Sy = =
© e £ =
SHELITS Institut 3
= Teknologi = +
=l | Bandun i
8 g
8
s (B}
- - L J
5 = Y The Portrait Plac
: ' 8 at Dago | Self Photo
2 g £ @ a
Martin at/Apartment e E =4 Teukt
The Jarrdin Cihampelas 2 [ 5 =
@ ® - 5 ¢
e
“ o, ° o °
% 5L 2 - L - N
& % 0
%, El =
Yling E)
v Google Ganesha Rark n
%)) GOR Badminton Ciseke (@, = -4
L N o [ A .

74



Citra Uji Standard

AT_erda?atsejumIahcitr_ayangseringdipakaisebaga'citra uji didalampengolahan
citra ataucomputer vision

A Citracitratersebutseringdisebutsebagastandard test imaggbaikcitra grayscale
maupuncitra berwarna

AUmumnyacitra uji berukuranpersegz(i(N X Nuntuk memudahkarbeberapaoperasi
pengolaharcitrayangmengasumsikagitra masukarsebagacitra persegi

AEmpatcitra uji standard yang popular datigunakansecarduasadalahcitra Lena
mandrill, camera danpepper

AKolekstitra uji dapatdilihat di lamansitus websaya o )
http://informatika.stel.itb.ac.id/~rinaldi.munir/Koleksi/Citra20Uji/CitraUji.htm



http://informatika.stei.itb.ac.id/~rinaldi.munir/Koleksi/Citra%20Uji/CitraUji.htm
http://informatika.stei.itb.ac.id/~rinaldi.munir/Koleksi/Citra%20Uji/CitraUji.htm
http://informatika.stei.itb.ac.id/~rinaldi.munir/Koleksi/Citra%20Uji/CitraUji.htm

Collie 256 x 256

Circle 256 x 256

Mandrill 512 x 512

Barbara 512 x 512

Boat 512 x 512

Slope 256 x 256

Squares 256 x 256

MT-LEVEL

ispinetd /home/u/rjkroeger/vf:
ispinet:/home/u/rikroeger/vf
Makefile compress.c  fi
Makefile~ display.c fr
ispinet:/home/u/rikroeger /v
ispinet: /home/u/rikroeger /vt
Makefile compress.c
Makefile~ display.c fr
tspinetd /home/u/rikroeger/vE
Makefile display.c im
Makefile~ fileio.c im
compress.c  fractal.h im
ispinet?/home/u/rikroeger/vf
ispinet: /home/u/rikroeger/vf
ispinets /home/u/rikroeger/vi

Text 256 x 256

S IS T

Mountain 640 x 480

Goldhill 512 x 512

Eltoro 512 x 512

Girl 256 x 256




Citra ujilainnya

77

Empatcitra populardalambidangimage processing



Koleksistandarcitra uji lainnya
1. The USGIPI Image Database
https://sipl.usc.edu/database/

2. Computer vision test images
https://www.cs.cmu.edu/afs/cs/project/cil/ftp/html/v-images.html

3. TESTIMAGES
https://testimages.org/
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https://sipi.usc.edu/database/
https://www.cs.cmu.edu/afs/cs/project/cil/ftp/html/v-images.html
https://www.cs.cmu.edu/afs/cs/project/cil/ftp/html/v-images.html
https://www.cs.cmu.edu/afs/cs/project/cil/ftp/html/v-images.html
https://testimages.org/

Sejarah Citra Lena

uasdi

ALennaatau Lenaadalahnamacitra uji standard yangerkenalsecar
dalambidangpengolaharcitra sejaktahun 1973

ALenaadalahcitra seorangmodel SwediabernamalLenaSdderbergyang
dipotongdari majalahPlayboy

AFotoLenadari majalahtersebutdipindaioleh Alexander Sawchudtia
memerlukanfoto wajahuntuk ditampilkandi dalamsebuahartikel
IImiahnyadi sebuahkonferensilEEE.

AAlasarmpenggunaarcitra Lenasebagacitra uji adalahkarenacitra ini
memilikidetil yangbagus tekstur, danbayangantetapi yang paling
pentingadalahnilai-nilai pixeknyatersebarsecaramerata(histogram).

ATidakdipungkirijugaalasarkarenaia seorangwanitacantik, seorang
model, danseorangartis.
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Histogram

— Channel: | Lurninosity j

B
Mean: 124.19 Level:

Std Dey: 47.38 Count:

Median: 129 Percentile:

Pixels: 65536 i_ache Level: 1




Citra Lenadolor):

Red

Green

Blue
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