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Muc tiéu
+» Pap rng nhu cau thue té trong cong nghiép
+ Giam chi phi/gia thanh
+ Chuyén giao cong nghé
» Tham gia cac dé tai nghién ctru khoa hoc
+ Viét bai dang trén transaction/journal/conference
» Tham gia cac hgi nghj quoc té
+ Ho tror GV tré cach nghién ciru, xin HB
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Research Orientations
+ Computer Vision/ image processing
+ Robotics and automation

+ Dynamic stability of power systems
+ Green energy

Computer Robotics

Vision

Green
energy
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Motivation (1)

How to model the scen
o
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Motivation (2)

How to recovery camera moti
on ]
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Computer vision introduction

+ Computer vision is a field that includes methods for acquiring
, processing, analyzing, and understanding images

Pattern Recognition

Signal Processing

Image Processing

Computer

Physics Vision

Artificial Inteligince

Mathematics
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Multiple views geometry

|. Convex optimization approach for multiple views geo

metry

1. 3D scene modeling

2. Omnidirectional camera motion recovery

ll. Localization of Vehicle-Mounted Vision Sensor

1. Omnidirectional camera in long-range motion

2. CCD camera for real-time application
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R;: Rotation matrix
T;: Translation vector
U.: 3D points

minimize

f(R,T,U)

Camera 3

RB’TB

Camera 1

Rl’Tl

Camera 2

RZ’TZ
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Proposed scheme for 3D scene modeling

Context analysis
and object filtering

v
Feature detection
v

Feature matching
v

Classified scene Filtered image

Pair-wise rotation |_| 5-points RANSAC
estimation

Global rotation <—  Motion averaging

V

3Dpoints and Quasi-convex
camera recovery optimization

v

Global bundle adjustment

v
Stereo mapping S
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Large scale scene model

+ Data: 322 images
+ Size 2048x1536

 GRRE

o
e
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Large scale scene model

» Data: 322 images
+ Size 2048x1536

Veflees 324057
Facas'0
VG

My-Ha Le, Andrey Vavilin and Kang-Hyun Jo, "3D Scene Reconstruction Enhancement
Method based on Automatic Context Analysis and Convex Optimization”, Neurocomputing,
\Volume 137, Pages 71-78, ISSN 0925-2312, 2014
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Omnidirectional images

Vanishing paint extraction

\4
Pair-wise rotation estimation

\4
Global rotation estimation

Convex optimization

Camera motion recovery
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Camera motion recovery
+ The line extraction is robust and high accuracy
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W

Localization of Vehicle-Mounted Vision Sensor

Frames extraction
|
v v
Edge matching Correspondence

—points

V} A\ 4

Translation Yaw angle estimation —| Pitch angle estimation GPS receiver
tiot

A 4

GPS data evaluation

\ 4

Position estimation

F

> High accuracy GPS

T

Position correction

!

Vehicle localization
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Omnidirectional camera in long-range motion
+ Hardware » Rotation angle (ya

iPS receiver : Electric car
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Omnidirectional camera in long-range motion.
+ Error analysis [m]

Unwrap image

Method VO VO + GPS

Max. err
o)

23.35 0.53

+ Localization result

Method | 2D assumptio | 3D trajectory
n
Distanc 1758 1557
e
Error 10.85% 3.89%

My-Ha Le, Van-Dung Hoang, Andrey Vavilin and Kang-Hyun Jo, “One-Point-plus for 5-DoF Localization of
Vehicle-Mounted Omnidirectional Camera in Long-Range Motion ", IJCAS, Vol.11, No.5, pp.1018-1027, 2013
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CCD camera in long range motion
+» Hardware systems
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CCD camera in long range motion
+ Simultaneous 3D reconstruction and localization
+ 621 frames are processed

Lé My Ha, Ngd Vin Thuyén, “xay dwng mdi trwong 1am viéc 3D va tw dinh vi cho robot ", Dé tai cap truong trong
diém, SPKT.TPHCM, 2015
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Conclusions (1)

+ Convex optimization approach for multiple view geo
metry

+ Advantages
+» Removing outliers by context analysis in pre-process

» Comparing with increment BA,

» This method overcome poor results cause by bad initial points cho
sen,

» Overcoming drift and local minima problem
+ Generating robust structure with small baseline images
+ Disadvantage

+ This method is sensitive to outliers
+ Time consuming
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Conclusions (2)
+ Application to long-range navigation

+ Advantages
» Improved the 2D motion assumption
+ Solved cumulative errors in long-range odometry

» The visual odometry obtained for GPS position correctio
n

+» Compensate each other when losing one of two guidanc
e
+ Disadvantage
+ Sensitive to fast moving objects
+ Require high frame rate
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Future works
+ 3D object measurement and tracking for collision av

idance
+» Develop the Driver Assistance Systems (DAS)
+ Autonomous/intelligent vehicle

Velodyne HDL-64E Laserscanner

Point Gray Flea 2 * .
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Future works
+ Install the controller system

+ Scene understanding
+ 3D modeling
+ Object recognition

+ Autonomous localization
+ Performing individual task
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Multiple vehicle detection and tracking

Main Goal: Multiple vehicle detection and tracking

Challenge work:

-Different environment(illumination, distance, background...)
-Tracking windows scale dynamic adjustment

-Vehicle partial occlusion
-Vehicle temporary missing
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System architecture

/ Frame 1 / / Frame 2 / / Frame n /

y

Vehicle Vehicle Vehicle
detection unit detectionunit | , ., . detection unit

Detected
new vehicle?

Detected
new vehicle?

Detected
new vehicle?

. v v

Particle Particle Particle

filter 1 filter 2 .. filter m
v

Return to Vehicle
detection unit

Internal storage

Vehicle Tracking Unit
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Experiments Result

vehicie y vehicle position x=243y=264 vehicle position x=348y=290 vehicle position x=210y=268 vehicle position x=325y=263
window size 48x38 window $ize76x60 . window size 48x38 Window $ize:76x55 window size 48x38 window size 76360

) Frame 80

C———— ]
vehicle position x=188y=267 vehicle position x=290y=278 vetice postion =315
window size 46x36 window slze 62:50 . wdow sm {2

Frame 280 Frame 390

Frame 260
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Hoach dinh dudng di

Toi phai di dau?
(7im duong d)

Tim dwéng di 1a van dé quan trong nhat trong
linh vwec robot tw hanh.

PM
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Hoach dinh dudng di gilia 2 diém
Pwdng di gitra 2 diéem A va B

e Quy dao duong di phai bdng phang.

e Durong di phdi ngdn nhat.

e Duwrong di phai an toan.

Duong 4

Puong di gitra 2 diém A va B
PM
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Két qua mo phong
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S0 lan khoi tao: 38

van toc v duoc
van toc w duoc
van toc v duoc
van toc w duoc
van toc v duoc

toc w duoc

duoc
duoc

toc v
toc w

duoc
duoc

toc w

toc w

toc v
toc w

toc w
toc w

radom
radom
radom
radom

radom
radom

radom
radom

radom
radom

lan @ la, B8.26
lan B la, ©.65
lan 1 la, ©.92
lan 1 la, 8.12
lan 51 la, ©.88
lan

51 1a,-0.15

lan 53 la, 0.18
lan 53 l1a,-0.09
lan 99 la, ©.81
lan 99 la,-0.06

r tot nhat la: 8.35
w tot mhat la:

-0.13

radom lan @ la, ©.39
radom lan 0@ 1la,-08.10
radom lan 1 la, 8.71
radom lan 1 la,-08.18
radom lan 59 la, 8.76
radom lan 59 la, 0.12
radom 0. 56
radom ]
radom lan 61 la, ©.91
radom lan 61 la, 0.87

radom lan 99 la, 0.20
radom lan 99 la, 0.06

r tot nhat la:

w tot nhat la: :
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Két qua mo phong

Duwong di theo phwong phap D* PF Duwong di theo phuwong phap PSO

PM
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Két qua mo phong

Duong di theo phwong phap D* PF  Buwong di theo phuwrong phap PSO
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Human detection

Training stage

/ Examples /ﬁ Features description

Detection stage

. :
Canc.hdate Featgrgs — Classification '
regions description
Human Post- Human
regions process regions
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Experimental results

I}

“" l IERSlTY OF ULSAN Intelligent Systes Lab.




Human face detection

+ Application use for face detection and recognition that enables
tracking or identification of users when intelligent robot captures
video sequences.
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Method

Skin Color | ~ Template
Input Image D . Matching Detected Face
etection
Method ‘

] A |
v \ J Q J
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License plate recognition algorithm

|

Xba cdc ddi trong nhé
trong anh

¥

Lélp ﬂélj.r khoang tréng
trong déi twong trong

¥

Hoacacddi trong map
bién anh

*

Lam trom bign
Lav so doitwong n

[H]

n=1

hang<cét

o]

Cat viang bién s6
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Anh RGE chira bign
56

¥

Chuvén anh RGE
thanh dnh xam

¥

Tang cwomg 46 anh

¥

Cho ngrémg ban
dau Thresh=0.01

¥

Nhi phan hoa von
ngwrimg Thresh

T

Thresh=Thresh+0.01
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Problems
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“ idth

""" UNIVERSITY OF ULSAN 37 Intelligent Systems Lab.



Character recognition
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Character recognition

Offline Test Run

[u Nhan Dien Bien So Version2 |
~ CAMERA R STT Mgay Gio Bang So
_1 r__1 { 1 |STT Ngay Gio Bien So
T1 2 -6-2014 1417 92F1-10378
H . TZ 21-6-2014 141113 45G1-03577
TS 21-6-2014 14:11:28 478163237
T4 21-6-2014 141135 35Y1-4789
TE 21-6-2014  14:11:40 39X2-01803
IE 21-6-2014 141149 55Y1-4789
L LT 21-6-2014 141159 SOKZ-01803
— 9 |3 21-6-2014 14129 SOK2-45823
-1 ﬂ!? 21-6-2014 141220 5972-2085
LW 21-6-2014 141238 6084-91538
T 12 |11 H-6-2014 141249 17TE7SET
?12 2 -6-2014 14137 92F1-10376
Tﬁ 2 -6-2014 141314 92F1-10378
?14 2 -6-2014 141324 45G1-03877
- F 1 J Eﬁ 2-6-2014 141334 SEX2-01803
L J L_J iﬂi 2-6-2014 14134 478163237
iﬂ' 21-6-2014 14:13.48 92F1-10376
1 u 3 7 —KET QUA NHAN DANG
=
Init
Select Camera  |Select = Data Base Cl
0se

Back
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Decreasing capacity of jpeg2000 standard image on FPGA board

l - o o l

ROI Buffer l
Quantization Quantization
Buffer
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Source IF

Sink IF




Experiments

Image orignal: 128x128 after using Shift up_background method

i

after using Shift up_background method

Image orignal: 512x512 after using Shift up_background method

p A S Rl

Image orignal: 1024x1024 after using Shift up_background method
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Contact information:

PTN Hé Théng Thong Minh
(Intelligent Systems Laboratory)
Khoa Dién-Dién Ttr,

Dai Hoc S Pham Ky Thuat TPHCM
Website: www.hcmute.edu.vn
Phone: 0938 81 1201

Email: lemyha112@gmail.com
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