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- MOCHA: Real-Time Motion Characterization via Context Matching (Deok-Kyeong Jang, Yuting
Ye, Jungdam Won, Sung-Hee Lee / ACM SIGGRAPH ASIA 2023)

- MOVIN: Real-time Motion Capture using a Single LiDAR (Deok-Kyeong Jang, Dongseok Yang,
Deok-Yun Jang, Byeoli Choi, Sung-Hee Lee / Computer Graphics Forum, Proc. Pacific Graphics
2023)

- Motion Puzzle: Arbitrary Motion Style Transfer by Body Part (Deok-Kyeong Jang, Soomin Park,
Sung-Hee Lee / ACM Transactions on Graphics, Proc. SIGGRAPH 2022)

- Diverse Motion Stylization for Multiple Style Domains via Spatial-Temporal Graph-based
Generative Model (Soomin Park, Deok-Kyeong Jang, Sung-Hee Lee / Proceedings of the ACM
on Computer Graphics and Interactive Techniques, Proc. SCA 2021)

- Constructing Human Motion Manifold with Sequential Networks (Deok-Kyeong Jang, Sung-Hee
Lee / Computer Graphics Forum, Proc. Eurographics 2020)

- Regression-Based Landmark Detection on Dynamic Human Models (Deok-Kyeong Jang, Sung-
Hee Lee / Computer Graphics Forum, Proc. Pacific Graphics 2017)

At 4
- Postdoctoral Researcher (2023.03 — 2023. 10, KAIST): LIiDAR 7|Eto| AA|Zt 3D 2M 74K Gl
DM 0| cfst H (K| =i 0| 35| =)

- Research Science Intern (2022.05 — 2022.10, Meta Reality Lab, Redmond, USA AMAIZt 2N
ENBl DMAEIY MCIEAF Ol C}FSF Q12 MME E3F 2|EFAH E0f i3t g:rl (Advisor:

Yuting Ye)
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360° structured light

Learned metasurface
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12 1. 360° structured light with learned metasurfaces [Nature Photonics], 360° structured light
7|&E AtEF YRS K, robotics, AR/VR E|HHO| & & CHot S & = 0F0l| ALE2h 4= QUL

. i = e e
212l 2. Spectro-polarimetric Real-world Dataset [CVPR 2024], Object recognition, shape
reconstruction, X O] 2{ biological applicationS0fl & & = UL}
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ClothCombo: 1@ ¢l 3D <% 7¥==gL 9
9% 7+ BEAE 2dY

o]}, &, o]eld
AA et HFE stz
dlehgo1414@gmail.com, kdkh0508@yonsei.ac.kr, iklee@yonsei.ac.kr

ClothCombo: Modeling Inter—Cloth Interaction for 3D Virtual Try-on of
Multi-Layered Garments

Dohae Lee’, Hyun Kang, In-Kwon Lee
Dept. of Computer Science, Yonsei University
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T Y '6 Y
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[1] Igor Santesteban, et al. SNUG: Self-Supervised Neural
3. 2y 9 Ay} Dynamic Garments. IEEE/CVF CVPR, 2022.

[2] Luca De Luigi, et al. DrapeNet: Generating Garments and
Aotst mae g3 oAy oo AAF Ao Draping them with Self-Supervision. ArXiv, 2022.
i 0 LolMAIE efe] AP A [3] Igor Santesteban, et al. ULNeF: Untangled Layered Neural

o] % 2] o) ololo] o= 2 -N=E za
J;j (,;1 21 i’ e) ‘A;ﬂ E;J 4 el (L ];L LE1)2 2 ;’ Fields for Mix-and-Match Virtual Try-On. NeurIPS, 2022.
A e, a9 19 (koA o] oy ¥ [4] Nicholas Sharp, et al. DiffusionNet: Discretization Agnostic

Learning on Surfaces, SIGGRPAH 2022.
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Jiashun Wang®? Jessica Hodgins?, YA
4Carnegie Mellon University, "A&tjstu
4{jiashunw, jkh}@cmu.edu, “jungdam@imo.snu.ac.kr

Strategy and Skill Learning for Physics—based Table Tennis Animation

Jiashun Wang®?, Jessica Hodgins?, Jungdam Won"
4Carnegie Mellon University, "Seoul National University
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SAME: Skeleton—Agnostic Motion Embedding for Character Animation
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3Doodle: Compact Abstraction of Objects with 3D Strokes

Changwoon Choi’, Jaeah Lee, Jaesik Park, Young Min Kim
Seoul National University

Abstract

While free—hand sketching has long served as an
efficient representation to convey characteristics of
an object, they are often subjective, deviating
significantly from realistic representations. Moreover,
sketches are not consistent for arbitrary viewpoints.
We propose 3Doodle, generating descriptive and
view—consistent sketch images given multi-view
images of the target object. We express 2D sketches
as a union of view-independent and view—-dependent
components. Our pipeline directly optimizes the
parameters of 3D stroke primitives to minimize
perceptual losses in a fully differentiable manner. We
demonstrate that 3Doodle can faithfully express
concepts of the original images compared with recent
sketch generation approaches.

1. Introduction

Free—hand sketching is an effective tool for visual
communications. Previous works explore the
connection between 3D structure and conventional
sketch lines and show promising results in extracting
sketch lines from detailed 3D geometry [1]. However,
it is not trivial to formulate the exact mapping from
artistic sketch curves on-screen space to the
underlying 3D structure of the object.

In this work, we present a method to obtain 3D
geometric primitives from multi-view images which
can be rendered to 2D sketch lines from arbitrary
views.

# TE(E2E) =T

* Bo=Ro gok=f (Extended Abstract) &ZA], ¥ =F
Y =F°S ACM Transactions on Graphics, Vol. 43, No.49]
A A = A=

2. Sketch Representation

We propose a coherent set of 3D strokes which can
be rendered into 2D sketch lines. Parts of sketch lines
can be rendered from 3D geometric feature lines
which can be represented directly from curves that
reside in 3D space. However, 3D curves with fixed 3D
locations cannot convey the geometric structure
completely (e.g. contour lines of smooth surfaces).

To embrace different structural elements, we
separately model view—dependent and view-—
independent components:

5% = 530U s,

The view-independent components S22  are

represented as a set of 3D cubic Bézier curves:

S0 = (B3 (p)}ind, p; = @0, v}, p?pd)

where N;,; is number of strokes.

Additionally, view-dependent components 830,
encapsulate the 3D volume of the given object. We use
the composition of superquadrics as a compact
parametric representation that can express various 3D
shapes.

3. Differentiable Rendering
3.1 Differentiable Rendering of 3D Bézier curves

We utilize differentiable rasterization library[2]
which is able to render 2D Bézier curve. We first
project the 4 control points to image plane, then we
approximate the rational Bézier curve to cubic Bézier
curve and draw the 2D Bézier curve with the projected
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Figure 1. Visual comparison of the volume rendered results

of different volume density function.

control points.
3.2 Differentiable Rendering of Contours

We propose a method to differentiable render the
contours given volume density. We define a surface
volume density function and view-dependent contour
volume density function and we can render the contour
by volume render the defined density. We illustrate the
rendered volume densities in Figure 1.

4, Optimization

Given the differentiable rendering pipeline, we
optimize the parameters of our sparse 3D primitives
to generate sketch images. While there exists a
significant domain gap between photo-realistic input
images and the abstract sketch, we design a loss
function to encourage a balance between structural
components and semantic perception compared to
input multi-view images. Specifically, we use LPIPS
loss [3] to capture rough geometric layout and CLIP

score [4] to maintain the high-level semantic meaning.

Then, we optimize the sketch parameters to minimize
the loss function.

5. Result

We show the reconstructed 3D sketch lines from
multi-view i1mages in Figure 2. Both in synthetic
images and real-world images (last two rows),
3Doodle can reconstruct the feature curves that
convey both geometric structures (fine structures of
sails in the boat scenes) and semantic meanings (a
wave pattern in the boat scene). Our view—dependent
components successfully represent the smooth
bounding surfaces that envelop the objects.
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Target Object Generated Sketches from Multiple Viewpoints

Figure 2. Qualitative results of 3Doodle.
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