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2. Experiences

4 Challenges

1.

NV A WD

09/2021:
02/2022:
07/2022:
09/2022:
10/2022:
02/2023:
04/2023:

UIT Self-Driving Car Contest — Won the second prize.
UTE Self-Driving Car Contest — Won the second prize.
Smart Menu Quy Nhon AI Challenge.

UIT Self-Driving Car Contest — Won the first prize.

AI Challenge HCMC — Won the third prize.

AI NVIDIA Challenge Track 2 — Won the third prize.
Bosch Future Mobility Challenge.

4 Publications

1. Nhat-Tuong Do-Tran, Vu-Hoang Tran, Tuan-Ngoc Nguyen and Thanh-Le Nguyen. "Efficient video
retrieval method based on transition detection and video metadata information." in ICSSE, 2023
Bach Hoang Ngo, Dat Thanh Nguyen, Nhat-Tuong Do-Tran, Phuc Pham Huy Thien, Minh-Hung

An, Tuan-Ngoc Nguyen, Loi Nguyen Hoang, Vinh Dinh Nguyen, Vinh Dinh. "Comprehensive Visual
Features and Pseudo Labeling for Robust Natural Language-Based Vehicle Retrieval." in Proceedings

2.

of the IEEE/CVF CVPR Workshops, 2023.

Huu-Phu Do, Yan-An Chen, Nhat-Tuong Do-Tran, Kai-Lung Hua, Wen-Hsiao Peng, Ching-Chun
Huang. "Indirect: invertible and discrete noisy image rescaling with enhancement from case-

dependent textures.” Multimedia Systems, 30(2), 75, 2024.

Ba Hung Ngo, Nhat-Tuong Do-Tran, Tuan-Ngoc Nguyen, Hae-Gon Jeon, Tae Jong Choi. "Learning
CNN on ViT: A Hybrid Model to Explicitly Class-specific Boundaries for Domain Adaptation.” in

Proceedings of the IEEE/CVF CVPR, 2024.
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1. Autonomous

LIDAR SPEED

2. Smart Menu

3. Retrieval System ’ &

& 2023-2024: Research

—— F, Hyperspace —— F, Hyperspace O/\["] Labeled Data O/\[] Unlabeled Data

Supervised Training Maximize Discrepancy

1. Domain Adaptation
2. Data Augmentation

3. Style Transfer

Previous Methods DA?
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— Dynamic threshold
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3. Autonomous

4 Simulation

Restart Server

Restart Server




3. Autonomous

4 Simulation

r‘i Lane Obiject
| Detection Detection

Mask




3. Autonomous

4 Simulation

Lane Detection

Experiment Results

Mo hinh loU(%) FPS (RTX 3090)
ENet 90.2 98.26
Bisenet 92.1 105.80

UNet 94.8 49.63




3. Autonomous

4 Simulation

Lane Detection

Visualization

{ Bisenet

L
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3. Autonomous

4 Simulation

Object Detection

Experiment Results = =

isio | Recal I I
Model |Size Pref"sm elca mAP@0.5 | mAP@0.5:0.95l| FPS (RTX 3090)
YOLOV5m| 640 | 0.995 |0.997 | 0.993 0.861 I 256.41 I
YOLOV6N | 640 | 0994 | 099 | 0.996 o.aﬂ/ I 307.69 I

YOLOv7 640 0.995 0.997 0.993 0.884




3. Autonomous

4 Simulation

Object Detection _ .
Visualization

10



3. Autonomous

4 Simulation

SimpleScreenRecorder
Recording

[l Pause recordinﬁ
v| Enable recording hotkey Enable sound notifications

Hotkey: V| Ctrl+ Shift + Alt+ Super+ R

M Information Preview

0:00:00 Preview frame rate: | 10

it o0 Note: Previewing requires extra CPU time
FPSout:  0.00 (especially at high frame rates).

Size in: 1920x1080

Sizeout: ?

File name: test.mp4

Filesize: 0B

Bitrate:  0bps

Start preview

[X11Input:init] Using X11 shared memory.
[X11Input:inputThread] Input thread started.
[PageRecord::Startinput] Started input.
[PulseAudiolnput::InputThread] Input thread started.

CHECK POINT 4
|CHECK POINT 5 &
| CHECK POINT 6 &

) CHECK POINT 7 ¢

' CHECK POINT 8 &
'CHECK POINT 9 &

| CHECK POINT 105




3. Autonomous

¢ 1/10 Car

Computation
Cost

Lane Object
Segmentation Detection
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3. Autonomous

¢ 1/10 Car

| l11.1v |

3 Cell LiPo
» DC/DC power DC/DC power
| Battery 1.1V UBEC 8A conve?:ef UBEC 8A converter
1.1V
Jack DC Jack DC
| RealSense ’ J.. detson_ | | Jetson |
pe < Lo nemet |« > neme!
D435 Nano 1 Nano 2
uss
A
| - - - - T _ — — — _ |
12C
Serial connection (UART) - 1
USB - mini-USE cable
BNOO055
Y
uss
. e $TM Nucleo
\vr.::‘:;ble D2 D3 D4 AD
A Analogln
whie cable = -
y v ¥ 5
BAPWMABCS ;
Steering VNH5019 Motor DC || AMT103
Servo motor Driver Carrier motor Encoder
7.4V

2 Cell LiPo ,
Battery rav

7.4V

OKR'TI1 0 DC/DC power converter

h 4
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3. Autonomous

¢ 1/10 Car




3. Autonomous

4 Real-World
-
Detection
CAMERA [ . X
Mo hinh hoc sau Object
] Detection
LiDAR
Scene
Vehicle Parameters ”
Recognition

_T Data

Acquisition FEES
Renault Twizy 15




3. Autonomous

4 Real-World

Problems

128 64 64 2

in'q';';‘g output
tile | segmentation

| map

= conv 3x3, ReLU
copy and crop
¥ max pool 2x2
4 up-conv 2x2
= conv 1x1
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YOLO loss
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3. Autonomous

4 Real-World

— T‘_ — —_— ‘
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input
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= conv 3x3, ReLU
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4 up-conv 2x2
= conv 1x1

Feature Pyramid

©

Concatenate

YOLO loss

Conv 3x3
C2C

filter size
in dim, out dim

:l A X% ¢
YOLO loss Inject Points

Conv 1x1
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Conv 1x1
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Conv 1x1
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3. Autonomous

4 Real-World

Multitasking for Autonomous

Backbone Neck \
S=32 fcé fc7 ch
14 X 14 % 512 guuCOM5 i :cr:i s y OUTPUT
28 x28x512 ~/jconvd 5> W s-16 ea Softmax

g >
56x56x256 ~ — _.conv3 " S=8 | R Tovercesl SCENE ety afredt OAYTINE: dayime

112x 112 x 128 ——7 pate \
/ LANE |5 1
Head

€
224 x 224 x 64 convl: /

v
<

(/7]

[

D

} fully connected + ReLU

Softmax

Q14 22 — 0 AR

Jetson Nano =>! FPS: 14.63 ~ 0. 068s,

h—————

Code: https://qgithub.com/dotrannhattuong/Multitasking-For-Autonomous
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https://github.com/dotrannhattuong/Multitasking-For-Autonomous

3. Autonomous

4 Real-World

Evaluation
M6 hinh MAP (%) loU (%) |FPS (Jetson Nano)
YOLOvV7 (Detection) 88.4 - 5.2
Unet (Segmentation) - 94.8 -
YOLOvV7 +Unet 88.4 94.8 -

Multitask

Code: https://qgithub.com/dotrannhattuong/Multitasking-For-Autonomous

19



https://github.com/dotrannhattuong/Multitasking-For-Autonomous

3. Autonomous

4 Real-World

i o = T .

WEATHER: clear SCENE: city street DAYTIME: daytime

)
!
W .
y
\
|
- v

ithub.com/dotrannhattuong/Multitasking-For-Autonomous



https://github.com/dotrannhattuong/Multitasking-For-Autonomous

3. Autonomous

4 Real-World

Hardware

|
BLACKBOX |
|

|
. Jetson _ | us=r | Module RS-232 | |
|

Camerauss [«

=

Nano to TTL
DB female
uss | ,
A T » Senjl connection
Serial connection (RS-232) - DBY cable

) - |
"[UART" USE cubla DC/DC power converter |

UsB | DB@ male
Renault | Module Booster  av
Twizy © |1 | CANBUS Circuit 400w [ 7| -MS 511-PRO
|
DC/DC power converter :
3 Cell LiPo '
~—» UBEC 8A I
Batteryn.w :
|

Code: https://github.com/dotrannhattuong/Multitasking-For-Autonomous
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https://github.com/dotrannhattuong/Multitasking-For-Autonomous

3. Autonomous

4 Real-World

Vehicle MULTITASKING FOR AUTOMONQUS
- Vehicle
* Status DRIVING : " :
R D WEATHER: undefined
+ Odometer 162 Km Y -““l “
e Speed 8§ Km'h :‘,. '1
* Battery Distance 40 Km -
« Throttle Possition 36 % ;
o Brake Pedal INACTIVE
- Motor
e Status START
s Temperature 45°C

* Revolutions Per Minute 810 RPM
» Required Current I1A

- Battery

e Charge OFF

* SOC 80 %

o Temperature 29 4C

o Voltage 56V

* SOH 100 %o

- ]

E‘ o

LIDAR SPEED
“som = -~ 9
e

% E\;wilu ° .
% G000
£ 4000 =" o4
S 000

2009

1000

L]
2100 1000 | nem 2000 anm
Honzonta| axs Time (54

Code: https://github.com/dotrannhattuong/MultitaskingsFor-Autonomous



https://github.com/dotrannhattuong/Multitasking-For-Autonomous

4. Smart Menu

4 Problem Definition

LAU VA NUOGNG C

©05 Truong Van Cua - TP. Quy'Nhon @077 822 6254
THSI GIAN MG CUA: 13H30 - 23H00

Long xao r
Xia hap
Xia
Ech
Ech rang la chanh
Ech rang
Ech chién s
Ech chigh bo
Sun Fang mudi
Sun mam
: mudi
Canh g ' mam
Cénh ga bo
6¢ burou idp sa
Oc¢ buou 30 53
6¢ buou um tiéu
Oc moéng tay xao sa
Oc mong bo
Oc mobhg tay x30 rau muéng
mudi
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Ca na xao &8
Cana bo toi
ga sot €éBa
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THOL | GIAN

cAc [MON INAU

Long chién mim
Long Xao |nghe |
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s T
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Ca na Kio |bo tdi
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A |
CO BA
0077 1822 6254
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59k |
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69k |
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b9k |

69k

g

Code: https://github.com/AIVIETNAMResearch/Smart menu OCR



https://github.com/AIVIETNAMResearch/Smart_menu_OCR

4. Smart Menu

¢ Architecture

Text
Recognition
(PPOCR)

Input: Menu Text Detection
Images (PPOCR)

Matching
Food Names
and Prices

Code: https://qithub.com/AIVIETNAMResearch/Smart menu OCR
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5. Retrieval System

4 Problem Definition

Ngugi nghé nhan dang t6 mau cho chiéc mat na
mot cach ti mi. Xung quanh 0ng la rat nhiéu
nhirng chi€c mat na. Ngudi nghé nhan di do6i dép
t0 ong réat gian di. Sau dé 1a hinh anh quay cén
nhirng chi€c mat na. Loai mat na nay dudc goi la
mat na gidy boi Trung thu.

Gl KeyFramesC00_V00/C00_V0015/010504.jpg
=
-

KeyFramesC00_V00/C00_V0015/010412 jpg
N4 -

KeyFramesC01_V00/C01_V0000/020437.jpg
~o d G e

It
s

Sl KeyFramesC00_V00/C00_V0008/006900.jpg

MOt nir bac si/y ta dang vé tranh phong canh.
Blc tranh v&i nén cé xanh c6 moét con sbng &
gilta va ngon nui & phia xa. Sau dé khung hinh
phdng gan vao bic tranh ngi dang dung co dé
v&. Khung hinh cé hiéu &ng chuyén dan sang
mau do.

KeyFramesC00_V00/C00_V0008/006952.jpg
o~

[

KeyFramesC02_V00/C02_V0097/022400.jpg
<
Arp

I
T

KeyFramesC01_V00/C01_V0044/019272.jpg

%
u

KeyFramesC02_V00/C02_V0056/008184.jpg

Code: https://github.com/AIVIETNAMResearch/Video-Text-Retrieval
Paper: https://ieeexplore.ieee.org/abstract/document/10227191
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5. Retrieval System

e e e = = = - ———————

Indexing

Database Audio from

Keyframes Text

QOAZAEM

! Features

G R e st i T ST et

! Retrieving —* Query image —-[Get features —-[s:""l:',‘;y ]

1 Toxt [ Topk
Filter \ L mechee

S | cLp
] —E Query text Text
' Encoder

X Intertractive
: Use's Search Inmerface

Code: https://github.com/AIVIETNAMResearch/Video-Text-Retrieval
Paper: https://ieeexplore.ieee.org/abstract/document/10227191
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5. Retrieval System

4 Results

O B O Ao-Rsystem
& @] @ 127001

3 Big Data 3 CS231.N12KHCL 3 HCM_AI Challenge._... [B AlO-IR system [ HCMC AIC 2022 Da...

= ]

B J 0 o © 0 & G v @ @

% Van h6a doanh ngh... [l Paper Bigdata @ Céc muc yéu thich khéac

+ LoG % 2022 All IN ONE Co...

IMAGE PATH | C00_\/0130/028539 E‘ SEARCH ASR E WRITECSV Singe v  NUM OF QUERY W‘

COO_VO!OOO/OOO'158 JRg- C00_V0000,/000160.jpg. C00_V0000,/000170.jpg

C00_V0000,/000181.jpg C00_V0000,/000191.jpg:

Y OC ) y O

Code: https://github.com/AIVIETNAMResearch/Video-Text-Retrieval
Paper: https://ieeexplore.ieee.org/abstract/document/10227191°"
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6. Research

4 Domain Adaptation - CVPR 2024 ~ 6 months
® ViT branch includes a ViT encoder E,(+,0,) and a classifier F; (+,0,)

® CNN branch includes a CNN encoder E,(+,05,) and a classifier F,(,0r,)

Conquering Stage ./ |

Labeled Source Labeled Targ Unlabeled Target

Supervised Training F mdmg to Conquering Strategy Testing phase
i (3 Update (5) Block /s Findinge Stage H
! i et A
i —> Unlabeled Data ! Classifier a , H Clock
— Labeled Data R Weakly perturbed data ! F ( 0 ) — it
£SIIIP ﬁg“p C— i ===~ Strongly perturbed data ' ®ViT BN *
Vi cnn i ] t i
s : : find find . . L]_I_I__D_[_]
EEEEEEEE mmmm e Encoder -d(p/™,p!™)| 1
i ' E(365) ! L
g [ Classifier
Classifier a Classifier a |y ] (;I:zssneﬁel)' a 2R i E (.9 )
. . ! : 3 l I I : 2\>YE
F,(-,aﬁ) Fz("er) ! E \'\, _______________ ?___Ff ______________________________ et : T ,
[ I 3 |
g pememimimimimimimimimimimieimimieiea. s S R ~ CNN
Vit 3 CNN i 3 wheie L Classifier () e Encoder
Encoder Encoder = o 8 i F (..g ) b & E.(-0
E (56;) : . o e § ! : (56
1 2 : = CNN .
; I Encoder cong _cong 1 :
! t d(/’l » P> ) o
: ) I Ez (';052 ) S \ Q]‘\.
0 o l d (a, b) Discrepancy loss | Classifier @ ] : 0. g
B et Maximize discrepancy ' ! R, (-;0,,-2) o . I I 1 %
i i
4 ‘ [ — Minimize discrepancy | I :
et : 3 :
1

Figure 2. Illustration of a hybrid network with the proposed Finding to Conquering strategy. We use ViT to build £ that drives two
classifiers F7 and F5 to expand class-specific boundaries comprehensively. Besides, we select CNN for the second encoder E> to cluster
target features based on the boundaries identified by ViT. These encoders all use two classifiers F, Fb.

Project page: https://dotrannhattuong.github.io/ECB/website/
Paper: https://openaccess.thecvf.com/content/CVPR2024/html/Ngo_Learning CNN_on_ViT_A Hybrid Model to Explicitly Class-specific CVPR 2024 p

aper.html 28
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6. Research

4 Domain Adaptation: Visualization t-SNE

Representations of CNN before using ECB

76
® real
® gketch
38+t
O L
38+
-76 _I 1 1 1
-76 -38 0 38

Project page: https://dotrannhattuong.github.io/ECB/website/

76

38

Representations of ViT before using ECB

® real
® gketch

-76 -38 0 38 76

Paper: https://openaccess.thecvf.com/content/CVPR2024/html/Ngo_Learning CNN_on_ViT_A Hybrid Model to Explicitly Class-specific CVPR 2024 p

aper.html
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6. Research

4 Domain Adaptation: Visualization t-SNE

76 Representations of CNN after using ECB without FTC 76 Representations of CNN after using ECB
® real ® real
e sketch ® sketch
381 381
0F 0F
38+ -38 ¢
-76 _I 1 1 1 ] -76 _I 1 1 1 1
-76 -38 0 38 76 -76 -38 0 38 76

Project page: https://dotrannhattuong.github.io/ECB/website/
Paper: https://openaccess.thecvf.com/content/CVPR2024/html/Ngo_Learning CNN_on_ViT_A Hybrid Model to Explicitly Class-specific CVPR 2024 p

aper.html 30
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6. Research

4 Domain Adaptation: Attention map visualization

Cannon | CNN (Before) | ViT (Before) | CNN(After) |  ViT (After)

Bird | CNN (Before) | | VIiT (After)

Table 4. Visualize the feature maps for the ‘Cannon’ and ‘Bird’
examples to investigate the learning behaviors of CNN and ViT
with and without using the proposed method ECB.

Project page: https://dotrannhattuong.github.io/ECB/website/
Paper: https://openaccess.thecvf.com/content/CVPR2024/html/Ngo_Learning CNN_on ViT_A Hybrid Model to Explicitly Class-specific CVPR 2024 p

aper.html 31
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6. Research

¢ Data Augmentation on Point Cloud

Motivation

Previous Methods DA?
”

— Dynamic threshold
[ Decision probability

QO Original sample (> Class-decision boundary
{2 Unreliable sample -= Back to original sample

=

—> Data Augmentation @D Augmented samples

32



6. Research

4 Data Augmentation on Point Cloud

-

t
S
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1. Training Augmenter 2. Curriculum Dynamic
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6. Research

4 Data Augmentation on Point Cloud

low Accumulated Augmentation Degree high

34



6. Research

4 Style Transfer
Using DIP module

_____________________

',’® Multiply \l

Traditional DIP module E g SO :

, *~-- Backward probability :

:{ Defog ] : WB J [Gamma i Lstyle Aversarial loss i
! Lyer Perceptual loss (VGG19)E

. GRL Gradient Reversal Layer

[ Tone J R SRS R ’

N
Source Dg CNN-PP module

| Ladver

CNN e Q?
Encoder Tg @ H
p—
E;(",0g,) ‘ L{“
= S— Automatically
\ Pammerery

LEFT BREAST
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6. Research

4 Style Transfer

Inference Stage
CNN

.
\

Normalized Dy,

Enc Dec

| Position Embed

===

Transformer or Diffusion Normalized Dy,

Source Dy

Encoder
Decoder

Linear Projection

SEREEIIREET
Y L

@ Addition ; A
—» Source Data : b
—

N GRL ees== 4 D ""E Lstyle

Target Data

<--  Backward probability

Target Dy

Source Dy
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7. Education

€ Master Student at National Yang Ming Chiao Tung University

National Yang Ming Chiao Tung University

® Chiaotung Campus, Hsinchu City Taiwan [EISEsERIE

{) Request More Details C Shortlist (¥ Compare

# =219 an 32 %) 200 > 1738

QS World University Rankings Undergraduate programs 7~ Postgraduate programs International students

Application Documents

Application form (Both the applicant and the home university coordinator need to sign on the last page.)
Passport information page (valid for at least 3 months)

Curriculum Vitae (CV) in English

Study Plan (sample)

Official Transcripts (in English or Chinese)

Latest enroliment letter from the home institution or a student card with an expiry date
Recommendation Letter from the home institution (optional)

Other supporting documents (optional)

Ranking: https://www.topuniversities.com/universities/national-yang-ming-chiao-tung-university
Admission: https://oia-sys.nycu.edu.tw/admission/

Requirements: https://oia.nycu.edu.tw/oia/en/app/artwebsite/view?module=artwebsite&id=821&serno=a277c341-8d25-4a51-8495-
58d1d58bbc5d 37
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7. Education

¢ Advisor

= AlEF

Ching-Chun Huang

About

= Education-Ph.D., M.S. and B.S. in EE, National Chiao Tung University,
Taiwan

# http://acm.cs.nycu.edu.tw/
= chingchun[at]cs.nycu.edu.tw
+ EC708

¢ 03-5712121 # 54736

Research Interest

Machine Learning/Deep learning, Autonomous Vehicle, Medical Image
Processing, Intelligent Building, Augmented reality/ Virtual reality

Lab

@  Applied Computing and Multimedia Lab
+ EC118
¢ 03-5712121 # 54769

@ http://acm.cs.nycu.edu.tw/

Prof. Ching-Chun Huang: https://www.cs.nycu.edu.tw/members/detail/chingchun?locale=en

Lab: http://acm.cs.nycu.edu.tw/
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7. Education

€ Research Topics in the lab:

1. Large language model (LLM).
2. 3D Generation.
3. Self-Driving Car.

4. Generative Model.

Prof. Ching-Chun Huang: https://www.cs.nycu.edu.tw/members/detail/chingchun?locale=en

Lab: http://acm.cs.nycu.edu.tw/
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7. Education
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Thank you for listening




