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Alleviating Data Issues in Vision & Language Frameworks

Pt

AZtnp XpH0jol HE|ZE sHS (vision & language multimodal learning)2 2%t 7|Ht LiH|A|0| A
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59| XHAHR 0[0|X|S MAME 4 Q= text—to—image models, 12|11 zero—shot recognition
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Navigating Non—Ideal Training Scenarios:

Strategies for Weakly, Semi—Supervised, and Domain—Adapted
Learning

the field of computer vision, training Al models typically presupposes an ideal environment.
This ideal scenario involves having abundant data with necessary labels and training datasets
that closely replicate the distribution found in real—world testing scenarios. However, the
reality of training conditions is often far from ideal. We frequently face challenges like weakly
supervised learning environments with incomplete labeling, semi—supervised learning where
only a portion of images are labeled, and domain adaptation, where there is a mismatch
between the distributions of training and target data. In this seminar, | will delve into these
prevalent challenges, drawing upon our team's past and current research. We will explore the
complexities of these learning environments and present our approaches to addressing these
limitations, providing insights into the evolving landscape of computer vision research.
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E-mail : phseo@korea.ac.kr

Z9 =
Towards Multimodal Conversational Al

e
Humans perceive the world through multiple sensory systems (ex., vision, audition, touch,
smell), which work together complementing each other and therefore it is rather natural to
build a model processing multiple modalities simultaneously. Based on this understanding of
multimodal data, Al systems should communicate with human users through language, which
k‘l%ﬂ PL—)[\— is the main medium for human communication. In this talk, | will introduce our endeavors that
oistm expand the realm of multimodal conversational Al where multimodal understanding of the world
and communication in language are connected.
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3o M=

Unsupervised Object Discovery

ZH x5

We consider learning to discover and segment objects from a collection of unlabeled images.
Our key insight is that object wholes can be discovered effectively across similar images by
analyzing their structural grouping: Not only similar foreground parts in two images attract, but
varied foreground parts in one image also commonly repel backgrounds in the other image,
thereby binding heterogeneous parts of an object into a coherent whole.

We capture the nexus of attraction and repulsion within and across similar images in a
weighted graph where full objectness is revealed by maximizing intra—image attraction and
inter—image repulsion, We further distill these results in a single—image feature learning model
to improve the feature towards whole object discovery.

Our method delivers state—of-the—art performance on 9 common benchmarks for unsupervised
object discovery, saliency detection, and video object segmentation.
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Z9 =
Signal Processing—based Learning Algorithms for Phase Retrieval

ZH x5

Fourier phase retrieval is one of the representative inverse problems where a signal needs to
be recovered using only the measured magnitude of its Fourier transform, Although Fienup—
type algorithms, which use prior knowledge in both spatial and Fourier domains, have been
widely used in practice, they can often stall in local minima. Convex relaxation methods such
as PhaselLift and PhaseCut may offer performance guarantees, but these algorithms are usually
computationally expensive for practical use. Deep learning—based algorithms for solving Fourier
phase retrieval have been widely studied. These methods provide better reconstruction than
the conventional algorithms, such as Fienup—type and convex relaxation methods. However, it
is difficult to accurately recover the phase information of high—resolution images, and they often
cannot provide fine details and textures.

Recently, diffusion models have been used to solve Fourier phase retrieval problems. They
offer realistic reconstruction results, but due to the nature of generative models, they often
create non—existent features in the actual images. To address these issues, we introduced
a novel algorithm inspired by the variational diffusion sampling for reconstructing the images
from the measurements. In particular, the optimization problem in PhaseCut is interpreted as
an additional constraint during the variational sampling process to estimate the phase from
the given Fourier magnitude measurement, Therefore, the proposed method utilizes the pre—
trained diffusion models as image priors and the PhaseCut optimization as the regularization
for accurate phase reconstruction with performance guarantees. Our experiments show that
the proposed algorithm provides state—of—the—art performance with high—resolution images.
We further demonstrated the effectiveness of the proposed PhaseCut regularization for the
performance gain in the phase estimation.

E—mail : yhjeon@hanbat.ac.kr

da =

Toward Efficient Neural Networks

ZH =2

In recent years, deep neural networks have made remarkable progress, significantly improving
performance in various fields. However, at the same time, the computational complexity and
processing requirements of these deep neural networks are rapidly increasing. To solve
these problems, various researches have been conducted to reduce the complexity of neural
networks while maintaining or improving their performance. In this talk, | will introduce my
research on increasing the efficiency of convolutional neural networks (CNNs), and also briefly
discuss recent trends in this area.

IP1U2024 | 15
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Smart Vision Solution
Provider for a Better Future
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3D Vision Engineer Deep Learning Software Engineer
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Computer Vision Research Engineer Sensor Fusion Engineer
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Machine Learning Engineer
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SAMSUNG

990 PRO

The ultimate SSD
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SAMSUNG ELECTRONICS CO., LTD.
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F/A Sequential read | write Less power consumption, | Smartthermal
mess 7,450MB/s | 6,900MB/s Higher performance solution

WORLD'S

No.l

FLASH MEMORY
SINCE 2003

SAMSUNG

*SamSUﬂgCOFﬂ/SSd Source: 2003-Q3,2022 OMDIA data,

NAND suppliers revenue market share.
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Smart Optical Sensors

A 2D-LiDAR Sensor suitable for logistics automation devices and mobile robots.

v A industrial safety sensor suitable for ensuring worker safety in hazardous
environments.

v Provides fast sensor response with high speed scanning.

v Provides flexibility in measurement speed and resolution so that it can be
applied to various industrial situations.

v Provides high accurate measurement result on 0.1~0.18 degree angular
resolution.

gz A - CIN(O)
: : i
-_—
MODEL FIELD OF VIEW DETECTION RANGE ANGULARRESOLUTION  SCANNING FREQUENCY DISTANCE ERROR
GL3 180°[H] 0.05-25m 0.18°H] 20 /40 Hz Up to < 30mm
GL507 (preliminary) 270°[H] 0.05-7m 0.18'H] 40 Hz Up to < 30mi
GL540 (preliminary) 270°[H] 0.05 - 40m 0.1°H] 40 Hz

ML

PRODUCT DESCRIPTIONS

v Key enabler of autonomous driving technology.

v Optimal performance for monitoring of vehicle surroundings
based on advanced optiacl technology.

v Compact size and lightweight for easier mounting
in different locations.

v Designed by simple structure which makes the production
process simple for mass production.

v Mutual interference free.

SPECIFICATIONS
D
Q @ ﬁ wvh
MODEL FIELD OF VIEW DETECTION RANGE ANGULAR RESOLUTION SCANNING FREQUENCY
ML-X (120) 120°[H] x 35°[V] 80m(@10%) 0.18°[H] x 0.63°[V] up to 25 fps
ML-X (80) 80°[H] x 23.37[V] 150m(@10%) 0.14°[H] x 0.42°[V] up to 25 fps
ML-A (160) (Preliminary) 160°[H] x 46.7°[H] 150m(@10%) 0.278°[H] x 0.833°[V] up to 25 hz
ML-A (60) (preliminary) 60°[H] x 17.5°[H] 300m(@10%) 0.104°[H] x 0.313°[V] up to 25 hz

SOSILANB

www.soslab.co | contact@soslab.co |
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AMEXS| A Ao £[A=2HEl Multi-GPU Al Server.
SHZFAABIO S MHAIS AEGHK| QEOHE AFR A0 M = W21 X SHA| HRS 4= JASL|CE

POSEIDON Line-up
GPU = /o 2cHol A 6CH7HX| &% 7Hs 3= 2, Dynamic Scale-up 2 X|ZeLict.
Ultimate.... Quadro.reu Alpha.cws

pf={u[=u]Ny H100 x2 p={n/u[u]-l Ada6000 x2 pR={n]ml=]- RTX4090 x2
H 4000uU EEK[e[oRY:! pRinunl-} Ada6000 x4 pR=]u[mnf- RTX4090 x3
p=]m)uiu]lly H100 x6 p=]=[=]u]-ly Adab000 x6 pReinml=l- RTX4090 x4

Station type s Rack type
W 307 XH697 XD 693 W 440X H180 X D900
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