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Video Interaction at Scale

1

#dFz 1

g4 e
The field of human-computer interaction is witnessing an increasing number of “interaction at scale”
systems, in which a massive group of users interact via technology to collaborate, learn, discuss,
share information, and make decisions. Three driving forces of interaction at scale are crowds, data,
and Al: Crowdsourcing tackles complex problems by involving a large group of people via microtasks
and coordination, data-driven interaction techniques leverage large-scale data to create new user
experiences, and Al-powered interaction enables more intelligent and adaptive Uls.

In this talk, I'll present a few novel interactive systems designed to support “video learning at scale”.
While millions of learners today are watching videos on online platforms, existing video interfaces
are not designed to support learning, with limited interactivity and lack of information about
learners' engagement and content. Making these improvements requires deep semantic information
about video that even state-of-the-art Al techniques cannot fully extract. | take a data-driven
approach to addressing this challenge, using large-scale learning interaction data to dynamically
improve video content and interfaces. Specifically, my research introduces learnersourcing, a form
of crowdsourcing in which learners collectively contribute novel content for future learners while
engaging in a meaningful learning experience themselves. | will present learnersourcing applications
designed for massive open online course videos and how-to tutorial videos. These systems
demonstrate how learnersourcing can enable more interactive, collaborative, and data-driven
learning. | will discuss design implications and future directions of relevance to the graphics research

community.

gzt oy

Juho Kim [juhokim.com] is an Assistant Professor in the School of Computing at KAIST, and directs
KIXLAB (the KAIST Interaction Lab) [kixlab.org]. His research in human-computer interaction focuses
on building interactive systems that support interaction at scale: crowdsourcing and human
computation, online education and learning at scale, civic engagement and collective action, and
interactive data analytics and mining. He creates interactive and collaborative technology that
empowers conventionally passive populations -- students receiving instruction and citizens
influenced by social issues -- to be active and self-directed participants who initiate deeper learning
and collective action. He earned his Ph.D. from MIT in 2015, M.S. from Stanford University in 2010,
and B.S. from Seoul National University in 2008. In 2015-2016, he was a Visiting Assistant Professor
and a Brown Fellow at Stanford University. He is a recipient of 10 paper awards from ACM CHI, ACM
Learning at Scale, ACM IUI, and AAAlI HCOMP, and the Samsung Fellowship.
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A U

| will introduce the Culture Technology R&D program and strategic policy of the Ministry of Culture,
Sports, and Tourism. Also, | will explain the project examples of performing organizations. In addition,

we'd like to have a chance to discuss issues and comments for the direction of the program.

Zoxt ol

Andrew (Jaedo) Kwak is working on a CT R&D program director at the Ministry of Culture, Sports,
and Tourism with various related industrial experiences. He's been had more than 20 years of the
working experiences for a content & service business development, UX/Ul Design and 3D
development. Also, he is actively participating in an expert committee member or BOD of Korea
government council and association such as Presidential Council on Intellectual Property, VR

Industry Association and so on.

EDUCATION
« Ph.D, Computer Science, SangMyeong University
» MS, Computer Science, Rochester Institute of Technology

» BS, Computer Science, Korea University

PROFESSIONAL EXPERIENCE
e 2017~ Current, CT R&D Director at Ministry of Culture, Sports, and Tourism

2006~2017, Evangelist & Director, Business Development, LG Electronics (Seoul, Korea)
2004~2006, Co-founder, ANOXIS Inc. (CA, USA)

2000~2004, Tech Marketing Director, DTI Inc. (NY, USA)

1998~2000, Sr. SW Engineer, ALSTOM Inc. (NY, USA)

OTHERS PROFESSIONAL EXPERINCE
 Expert Committeeman, Presidential Council on Intellectual Property, Korea
» Committee Member of Digital Contents Council, Ministry of ICT & Science, Korea
» Board of Director, Korea VR Industry Association

« Board of Director Korea Picture and Movie Association
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Realistic Digital Creature Creation with Quadruped Motion Capture
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Depth-Based Real-Time Translucent—-Glass Rendering
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Computation of Skinning Weight using Spline Interface
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Painterly Rendering with Brush Stroke Warping
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[1] M. Kim, C. Jeon and J. Kim, A Study on Immersion
and Presence of a Portable Hand Haptic System for
Immersive Virtual Reality, Sensors, 17(5), 1141, 2017.

[2] A. Rovira and M. Slater, Reinforcement Learning as a
tool to make people move to a
Immersive Virtual Reality. Int. J.
98(C), pp.89-94, 2017.

[3] M. Jang et al, Development of Artificial Intelligence
Janggi Game based on Machine Learning Algorithm,
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120070¢] &eo] Fojxi}. Edeold Ao 49 ﬂ%&
09 58] 9799974 Arousal ¥ Valence 3t <=¢7}

WA ek sld dHelHAS AMESEA T MediaEval
201690 += A7 TS o] 8314 Gaussian process
regression X922 3|7 BE4& {39 A 270 S
FEYPY. B A= o] MediaEval 2016 ground
truth #t= 7|02 34 4S5 P ssin
33. 48 =4

9800719 <34 = 2450709 9AHS- Validation Seto.

2, 7350702 Train SetoZ A&ttt T3, A%

Z7F2 9elA Data Augmentations 283t} 224

X 224 AFe]Z== Random croppings 3F3lal, F2H9
- "k (left-right flipping)S 283kt
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NIPS, 2016

[3] Y. Baveye, E. Dellandrea, C. Chamaret, and L. Chen,
“LIRIS-ACCEDE: A Video Database for Affective Content
Analysis.” in IEEE Transactions on Affective Computing,
2015.
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[8] Q. Gan, S. Wang, L. Hao, and Q. Ji. “A Multimodal
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[9] T. Brox, A. Bruhn, N. Papenberg, and J. Weickert.
High accuracy optical flow estimation based on a theory
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[10] B. H. Detenber, R. F. Simons, and G. G. Bennett Jr,
“Roll em!: The effects of picture motion on emotional
responses.” J. Broadcasting Electron. Media, vol. 42, no. 1,
pp. 113-127, 1998.
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Pattern Mirroring for Fast Cloth Simulation

Inseo Jang’, Sangbin Lee, Hyeong-Seok Ko
Graphics and Media Lab, Seoul National University

Abstract
This paper describes the method to reduce
simulation time for cloth-body simulation. This

method is only applicable for symmetric panel and
symmetric body meshes which are centered on the
Y-Z plane. The proposed method reduces simulation
time up to 37%, by halving the matrix size of the
linear equation.

1. Introduction

Stable and fast cloth simulation has been a problem.
Prior researches have been made to overcome this
limitation [1], proposed implicit method to stably
simulate cloth in large time steps. Collision handling
methods ([2], [3]) and acceleration techniques have
been introduced. Algorithm to process contact and
friction between cloth and obstacle is presented [4].

The pattern mirroring algorithm is based on the
insight of the cloth garment’s structure. Since human
body model and basic cloth mesh are commonly
symmetric, we use this characteristic to speed up the
simulation. Cloth garments are symmetric to the
center plane, which can be observed on read-to-
wear garments. For garments that have additional
layers such as pocket, which harm the symmetricity,
a simple post-process step is needed; stitching the
additional layer on simulated basic mesh.

To set the positions of the vertices on the cloth mesh,
velocity change amount(Av) of each vertices is
obtained from following linear equation[1].

A-Av=b>b

* Verbal presentation paper

* This work was supported in part by the National Reasearch
Foundation of Korea(NRF) funded by the Ministry of
Education, Science and Technology (MEST)
(NO.2015R1A2A1A10055178), the Brain Korea 21 Plus
Project in 2018, and ASRI(Automation and Systems Research
Institute at Seoul National University).
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A and b are expressed by following equation where
h is time step, [ is force, X is position, UV is
velocity on vertices.

v S 28f
A=M hav hax

1)
b = h(f, + h3-v,)
Assuming total number of the particle in a cloth mesh
is M, size of matrix A is each (3n%3n) and column
vector AV and b is 3n.

One of the time-consuming part is solving the large
linear equation. The larger M is (which means cloth
has a larger number of vertices), the longer it takes
to solve this linear equation because the time
complexity to get the inverse of matrix is 0(n3).
Instead of using A™!', methods for solving linear
equation is used such as Newton’s linear method and
conjugate gradient method. Time complexity of
conjugate gradient method is (") [5]. With the
proposed mirroring method, the expected speed up
for solving the linear equation grows exponentially as
the number of vertices increases.

The other time-consuming part is collision detection
and handling. Collisions can occur between cloth-
body, between different cloth meshes, and between
same cloth mesh. This method also reduces the
number of searching tree, leading to reduction of
simulation time.

2. Symmetric panel method

2.1 Pattern Mirroring Method

The main idea of mirroring method is to solve the
linear equation using only the symmetric left half of the
mesh (MY) and duplicating the result to the right ( M").
The first step of mirroring is solving linear equation
[1] only for M‘. Vertices on the middle plane should
be constrained to have 2 degree of freedom, which
means they can move only on y-z direction, not x
direction. We call this plane the constraint plane.
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(Fig. 1) Constrained vertices(yellow) on M' of pants (left) and the
constraint plane(right)

The second step is reflecting step. Copy the position
value of M! to that of M” about the constraint plane.
The last is optional post—-processing step for
additional layers such as pocket, button. Attach
additional layer on the simulated mesh, and simulate
again with seam.

Unfortunately, comparing with the whole mesh (M)
Fig.5(a), our method Fig.5(b) has a slightly different
draping at middle part. This 1is caused by
unconstrained vertices passing the constraint plane.

2.2. Following Artifact and Solution

When the unconstrained vertices passed constraint
plane, they can penetrate the other side mesh. Some
edge lines belonging to blue panel penetrate red
panel near the chest(Fig.2(a)). In this case, apply
attraction force between these vertices and the

constrained plane to move them to the right position.
N

(b)

(Fig. 2) Penetrated edges (a) and wrong vertices pulled to the constrained plane
(b)

3. Result

We performed 2 experiments on ARCsim which is
open source simulator from University of California-
Berkeley to compare result. The first one is pants
and t-shirts simulation, which has 1,194 vertices,
2,290 vertices respectively and body has 5,400
vertices. Figd shows simulation time for each frame.
Using mirroring method is x1.4 faster than simulating
whole mesh on average.

(@) (b)

(Fig. 3) Pants and t-shirts scene by simulating whole meshes (a) and
mirroring method after simulation half meshes (b).
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time per frame(s)
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O nw i

—yhole mesh simulation e RiFFOFiNg Method

frame

(Fig.4) Comparing time for simulating whole mesh and mirroring method

The second experiment is a body with jacket which
has the constrainted plane only on the back. The
number of vertices for M" is 532 and 7482 vertices
for body. Average time spent per frame on original
mehs, half-mesh, symmetric—-mesh are 0.27s, 0.18s,
0.19s respectively. In Figh, panels colored in blue is
the actually simuatled panel, and reds are the
mirrored panel.

(b) (©)
(Fig. 5) Jacket scene by simulating whole meshes (a) and mirroring method with
artifacts (b), and artifacts solved by attraction force (c)

4. Conclusion

We propose a fast simulation method based on
implicit method under a condition that cloth and body
is both symmetric. We developed our method for the
symmetric body and garment. Considering basic layer
for complex garment is usually symmetric, this
method can be used widely.
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Abstract

Recent mobile application processors enable the
incorporation of high—end 3-D graphics into mobile

devices. The problem is that such features
consume large amounts of power. To address this
deficiency, we proposed a novel performance

prediction model for mobile GPUs on Adreno. The
average error rate for the proposed performance
model was 3.32% for the three applications
running on the four mobile devices.

1. Introduction

High—quality graphics require substantial power

consumption [1], [2]. but mobile platforms have
less  physical storage than PC platforms.
Therefore, the analytics model to predict

electronic power consumption during 3D graphics
processing on mobile GPUs can lead to significant
competitiveness in product design and
manufacturing. The power consumption of mobile
GPUs is directly related to processing
performance. Accurately predicting power
consumption therefore necessitates the
identification of factors related to the performance
of mobile GPUs. A mobile GPU generally consists
of a US, a texture mapping unit (TMU), and a
render output processor (ROP). Fig. 1 shows the
architecture of an Adreno GPU. In a standard GPU,

much of the graphics pipeline operations are
performed by shader cores, which accordingly
* ERE WEEE
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occupy the largest portion of the GPU [3].
Therefore, this research focused on predicting the
performance of Adreno GPUs and deriving a
performance prediction model for a unified shader
(US) that may be the main factor for decisions on
mobile GPU performance.
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2. The Proposed Performance Model
2.1. Unified Shader Instruction

the US accounts for the
greatest portion of GPU, thus significantly
affecting performance. A micro—benchmark test
was carried out to define the relationship between
the performance of the US and Adreno GPUs.
Through this, The number of vertex and fragment
instructions per second in the US exerted the
strongest influence on the performance of the
Adreno GPUs. In this study, USI (.e., the number
of instructions processed in the US per second)
was defined as an index of US performance.
However, because of the variable performance
caused by Dynamic voltage and frequency scaling
(DVES) and throttling, determining

As previously stated,
a



goooogooooooz201800oo ooooo

performance-related factors using the measured
USI throughput is difficult. According to the results
of the utilization experiment, utilization could be
influenced and changed by DVFS and throttling,
and shader performance changed in accordance
with utilization as shown fig 2.

FPSs G3 Throttling on/off Test

1 6 1 16 21 26 31 36 41 46

Time —— Throttling Off
——— Throttling On

Fare 2 IS m an ayicion when thatfing findim wes anoff
All utilization factors should be revised into their
maximum value to calculate the USI throughput
under constant conditions and accordingly solve
the utilization issues as shown fig 3.

% GPU Utilization (MAX)

~ % GPU Utilization (GPUU)

— % Shader ALU Capacity Utilized (SALU)
usiI e

% Shaders Busy (MAX)

% Shader ALU Capacity Utilized (MAX) —

Figure 3: Normalization for GPU related utilization factor

2.2. Proposed Performance Prediction Model with
GFLOPS

Through experiments result as shown table 1,
the research on calculated maximum  USI
throughputs and H/W specifications indicated that
GFLOPS and US processing performance were
related. Therefore, GFLOPS value was defined as
a principal factor in the performance prediction
model proposed in this work.

Tablel : Maximum USI throughtput results

The maximum USI throughput per second
Vertices G4 G3 CAT6 G FLEX2
100k 82.98G 82.97G 164.33G
200k 84.54G 84.55G 169.14G
300k 85.25G 85.30G 170.16G
400k 85.65G 85.74G 171.60G
500k 85.93G 85.96G 171.99G
600k 86.11G 86.06G 172.46G
700k 86.26G 86.27G 172.79G
800k 86.37G 86.38G 172.86G
900k 86.46G 86.47G 168.79G
Average USI throughput 85.510G 85.527G 170.461G
Shader performance 32 bit 163.2 172.8 326.4
Average USI throughput 523.96M 494.95M 522.24M
We calculated the wvalid GFLOPS wvalue by
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calculating the difference value between an index
device and a prediction device for which the
performance prediction model of the Adreno GPUs
was used. We also adopted the number of
instructions that can be maximally processed per 1
GFLOPS in the US to calculate the maximum USI
throughput of the prediction device. Through this,
we proposed performance prediction model with
GFLOPS.

3. Experimental Results

Table 2 shows the verification results on the
application of the Adreno GPU performance
prediction model to the scenes, which represent
high-level benchmarks from real-world gaming
conditions. For the MANHATTAN scene, the error
rate of each device was 0.95% to 4.32%. For the
TREX scene, the error rate was 0.10% to 6.22%.
For the BOOTCAMP scene, the error rate was
0.02% to 5.91%, and the average error rate of all

the devices was 3.32%. Additionally, the latest
Adreno GPU model, Adreno 530, showed an
average error rate of 2.96%. These findings

indicated that the proposed performance prediction
model is applicable not only to experimental
devices but also to new devices.

Table 2: Verification results of the proposed performance model

Category G4 G3 CAT6 | G FLEX2 G5
Predicted | 823G 87.4G 170.4G 177.5G
MATAT | #216G 83.78G 165.75G 175.83G

(Error E t E t E t

i | G| Gmme | Grme | mm.
USle 221%) 32%) -81%) 95%)
TREX 8(2151%? 82.92G 160.42G 171.19G

Actual rate (Error rate (Error rate (Error rate
USTyex 005 5.40%) 6.22%) 3.69%)
BOOTCA %frif‘ 82.52G 163.82G 170.28G

MP Actual rate (Error rate (Error rate (Error rate
USla 0.095%) 5.91%) 4.02%) 4.24%)
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Point Cloud Registration Using Geometric Transformation of Turntable

Hyun-Min Kang °,

Yong—Moon Park, Byung—-Jun Kim , Yong-Duek Seo

Graduate School of Media, Sogang University

Abstract

In this paper, we propose a method of acquiring point
cloud registration by using the geometric
transformation of a turntable. ICP algorithm, which is
one of the most well-known registration methods,
produces weak results when used on symmetric
objects. Therefore, in this paper, we propose a fast
and accurate registration method that overcomes the
shortcomings of ICP algorithm by converting point
clouds from multi viewpoints into one turntable.

1. Introduction

In order to reconstruct a real object into a 3D model
of the final object, an optimal posture alignment for
3D point clouds from several viewpoints is required.
In the 3D registration method, the ICP (Iterative
Closet Point) algorithm uses the least square method
in order to estimate six rigid motion parameters

between two different three—dimensional point clouds.

ICP, however, may result in unsatisfactory
registration results if it requires appropriate initial
values for the convergence of the objective function
in the 6-dimensional search space, or if the objective
function is confined to the local minimum during the
search. It is also nearly impossible to estimate the
six parameters for a symmetrical object.

1y
=

* 2B =T

* 2 =2 99%=% (Extended Abstract) o2, B =79
YE =5 3DSA 20189 @Hx A FHAS.
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In this paper, we propose a method of physically
reducing the search space by using a turntable and
the proposed geometric correction below. This paper
also shows that the registration of multiple point
cloud can be performed quickly by estimating the
geometric transformation between the 3D
reconstruction system and the turntable, and using
this estimated geometric transformation to search the
one—-dimensional rotation space.

2. Relative Position Estimation of the Turntable

If we know the rotation angle of the turntable in the
system shown in Fig. 1 (a), we can estimate three
rotation parameters among six rigid body motion
parameters. The parameters can convert the
multiple point cloud data into estimated positions of
the turntable and the movement conversion between
the respective point cloud data would infinitely
become close to 0. The transformation matrix of the
turntable for each pattern in Figure 1 can be defined
as:

xe=[0 9%
X = [E '[’] X2

=[5 TG 9=
=g -TTL[E %

There is only rotation in the rigid transformation
within a  turntable. Thus, we can see that the
transformation matrix equation between two
turntable viewpoints is the same as ¥t =RX:. R can

be defined as [g

57

[E] because there is only rotation

transformation on the Z axis, which has no
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transformation. Using two correlations, we can
estimate translation and rotation transformation of
the turntable that we want:

1 RX:

T — T

5T -6 8 T8 Y
3 o=t T e
[o f=[%T R

D=RZIRT d=—-RIRTT+T

In order to perform the registration of the point
clouds acquired through the different viewpoints
from the rotation of the turntable, all the acquired 3D
point clouds are first converted into camera
coordinates. Then, all 3D point clouds obtained
through the camera coordinate system are converted
into geometric correction pattern coordinates. Then,
the point clouds that are converted into geometric
correction pattern coordinates are reconverted into
the turntable coordinates. Thus, the registration for
the point clouds obtained through the turntable
coordinates are affected only by the rotation of the
turntable in the Z axis. Therefore, if we know the
actual rotation angle of the turntable, it is possible to
intuitively know the conversion between multiple
point clouds, and to perform the registration for
symmetric objects.

rd o
Fig 1 : Geometric correction estimation of a turntable and
point cloud acquisition using structured light system

3. Experimental Results and Analysis

The actual object of the experiment was a
symmetrically shaped porcelain, and the point cloud
data was acquired (in 3D form) by using a structured
light system . Also, four point clouds were obtained
by rotating the turntable at 0O, 90, 180, and 270
angles and determining each positions. The relative
positional relationship between the structured light
system and the turntable is estimated for the real
data, and the 3D point cloud acquired from the
structured light system is converted into turntable
coordinates. It was found that registration of 3D point

-94 -

cloud is possible by simply exploring the one-
dimensional rotational space. The conversion
between each point cloud using the four point clouds
obtained at each point exists only in the rotation
conversion to the Z axis. Since we know the angle of
rotation, we can easily estimate the rotation
transformation formula, and we can obtain the final
point cloud registration by performing the geometric
correction on the estimated rotation transformation
point cloud.

Fig 2 : Geometric correction estimation of turntable
and point cloud acquisition using structured light
system(Each color is a point cloud acquired at
different points in view)

4. Conclusion

We propose a method of registration using the
turntable geometric transformation in order to
overcome ICP algorithm’s shortcomings on
symmetrical objects. As a result of implementing this
method, we were able to perform the registration of
the model of a symmetrical pottery and obtain the
final integrated point cloud. Future work will be to
make a mesh model using a point cloud registration
from multiple view points, and to be mapping a
texture to it.
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Exploring Scale and Color Difference among MR Devices
for Improved MR Experience
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Path Prediction Using LSTM Network for Redirected Walking in Virtual Reality
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	4567_headed_numbered
	456
	0 한국컴퓨터그래픽스 대상 (수정)
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	1_김주호 교수님 강연내용 및 약력
	1_장욱상_교수님_강연내용 및 약력
	1_곽재도 PD님 강연내용 및 약력

	0 후원기관 초청강연
	1_비즈아이엔에프_김종용_강연내용
	1_투썬디지털아이디어_송재원_강연내용

	0 석사논문상
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	1_석사_후보자프로필-이승환
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	2_김민혁_교수
	3_이성희_교수
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