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 Awards and Projects

— World Class Research, DIKTI Kemdikbud, 2020

— Vision-based Welding Inspection System, Toyota & UGM, 2020
— Intelligent Surveillance System, Busan Metropolitan City, Korea,

ADDRESS 2016-2017
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Why Vision?

Tasting " ‘ Hearing

Human
Sense/Ability

Smelling Speaking
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Vision System

Scene Interpretation

* These systems understand, interpret, and
comprehend visual input on the computer.

* The structures of vision system consists of
— Camera sensor
— Processing unit
— Lighting
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Typical Processes

e
o> ( 1. Take image

( 4. Take action ) ( 2. Analyze image)
3. Send result )
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Steps of Analysis

AESFERM

Feature
Extraction,

Acquisition Enhancement Segmentation :
Representation,

and Matching
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Acquisition
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World Camera Digitizer Digital
Image
http://www1.idc.ac.il/toky/imageProc-08/lectures/02_acqusitionx4.pdf
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Pixel intensity value

f

fG,II_)/= 103

Pixel location

rows columns

f(645:650,1323:1328) =

83 82 82 82 82 82
82 82 82 81 81 81
82 82 81 81 80 80
82 82 81 80 80 79
80 79 78 77 77 77
80 79 78 78 77 77

lmage

f(2724,2336) = 88
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Consider the following
Image (2724x2336 pixels)
to be 2D function or a
matrix with rows and
columns

In 8-bit representation
Pixel intensity values
change between 0 (Black)
and 255 (White)



Enhancement

* The process to improve image quality, both
contrast and brightness.

Masukan Iimage Enhancement Luaran
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Sharpness
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Segmentation

e Partitioning image into meaningful pieces

Labels

* |solating a specific region of interest
S Binary

“Delineation problem”

http://www.eng.utah.edu/~cs6640/segmentation09.pdf
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What object?

Is there certain object?
here is object?
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Safety &
Security

9 61%
Reduce
Loss/ Theft
58%
Vandalism
Prevention
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Surveillance System

lllustration of manual inspection of surveillance system
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Automatic Surveillance System \gf

=i IP Streaming
&

0)))

Network
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Scenario in Surveillance System

* People Counting

* |llegally Parked Vehicle Detection
* Facial Recognition System

* Loitering Detection

* Human Action Recognition
* Multicamera Tracking
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People Counting

Line Counting Area Counting
Count the people crossing the virtual lines 1. Count the people entering and leaving

in both directions . the predefined area

2. Count the people within the predefined Detect and alert when too manv peoole

area . gather in certain area
+2 “ l

Locally Rooted, Globally Respected

www.ugm.ac.id



Exit (0)

‘ -

Enter (0)
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Facial Recognition System

e To enhance the task V
of intruder
detection

— Integrating the face
recognition system
to current state of
Intelligent
Surveillance System \
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Face without Mask Detection
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Loitering Detection

e Detect loitering
people in certain

area
* Applications
— ATM Machine

— Main Gate
— Front Door

S
S

Bosch éeCurlty
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Human Action Recognition

* Recognize human action for identifying illegal behaviour in
monitoring area.

b AW K

Standing Sitting Reading Sleeping Jumping

FARARY

Fighting Throwing Walking Carrylng Falling
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Intelligent Transportation Syste

e System to assist traffic
management system
and its relationship.

 Samples
— Traffic Monitoring
— Traffic sign recognition

— Traffic Density
Estimation

Locally Rooted, Globally Respected www.ugm.ac.id



Traffic Monitoring

* One of the application in traffic monitoring is
vehicle classification in counting

-~

https://www.youtube.com/watch?v=z1Cvn3_4yGo
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Traffic Sign Recognition

* Classify the type of traffic sign




Utilization of VIS

e Human Action and Emotion Analysis
e Gate Access Monitoring
* Facial Recognition

* People Counting
e Crowded Detection
e Human Behaviour Analysis

e Facial Recognition
* Multicamera Tracking and Person Re-ldentification
e Human Localization

e Visitor Counting
® Gate Access Monitoring
e Facial Recognition

e Loitering Detection in ATM
e Facial Recognition
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Hot Issue in Indonesia

detikcom

e Parkir Sembarang
* Melewati Marka Jalan
* Batas Kecepatan
* Penggunaan Helm
 Melawan Arus
* Menerobos Lampur Merah

* Melanggar Aturan Ganijil
Genap

o -8 * Tanpa Sabuk Pengaman
| ézz*;:z:z?;ﬁz:‘;;t‘:;"::bz : 0 e e Bertele pon Saat Berkendara

detiknews
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Challenges and Opportunity?

POLRESTABES , SAYA
MAU LAPOR ADA YANG
MELANGGAR , DENGAN
NOMOR KENDARAAN W...
EH V MUNEKIN

D\ "'I/I.Clls«
i \ e 3

.....

Locally Rooted, Globally Respected

www.ugm.ac.id



UNIVERSITAS GADJAH MADA

THANK YOU
“Menjulang s

&

www.ugm.ac.id

Locally Rooted, Globally Respected




