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Numerical Coarsening

using Discontinuous Basis Functions
RMME (SIGGRAPH 2018)iR&-1.1

B IS
Jiong Chen, Hujun Bao, Tianyu Wang, Mathieu

Desbrun, Jin Huang

IE3ZH¥ZE: | this paper, an efficient and scal-
able approach for simulating inhomogeneous
and non-linear elastic objects is introduced. We
show that numerical coarsening based on opti-
mized non-conforming and matrix-valued shape
functions allows for a more accurate simulation
of heterogeneous materials with non-linear
constitutive laws even on coarse grids, thus
saving orcers of magnitude in computational
time compared to traditional nite element com-
putations. The set of local shape functions over
coarse elements is carefully tallored in a prepro-
cessing step to balance geometric continuity
and local material stiffness. In particular, we do
not impose continuity of our material-aware
shape functions between neighboring elements
to significantly reduce the fictitious numerical
stiffness that conforming bases induce; howev-
er, we require crucial geometric and physical
properties such as partition of unity and exact
reproduction of reprasentative fine displace-
ments to eschew the use of discontinuous
Galerkin methods. We demonstrate that we can
simulate inhomogeneous and non-linear mate-
rials significantly better than previous approach-

as, with no parameter tuning.
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Quadrangulation through

Morse-Parameterization Hybridization
BiEE (SIGGRAPH 2018)iR&-1.2

B {EE:
Xianzhong Fang, Hujun Bao, Yiying Tong,
Mathieu Desbrun, Jin Huang

IEIBE: We introduce an approach to quad-
rilateral meshing of arbitrary triangulated surfac-
es that combines the theoretical guarantees of
Morse-based approaches with the practical ad-
vantages of parameterization methods. We first
construct, through an eigensolver followed by a
few Gauss-Newton iterations, a periodic four-
dimensicnal vector field that aligns with a us-
er-provided frame field and/or a set of features
over the input mesh. A field-aligned parameter-
ization is then greedily computed along  a
spanning tree based on the Dirichlet energy of
the optimal periodic vector field, from which quad
elements are efficiently extracted over most of
the surface. The faw regions not yet covered by
elements are then upsampled and the first com-
ponent of the periodic vector field is used as a
Morse function to extract the remaining quad-
rangles. This hybrid parameterization- and
Morse-based quad meshing method is not only
fast (the parameterization is greedily construct—
ed, and the Morse function only needs to be up-
sampled in the few uncovered patches), but is
guaranteed to provide a feature-aligned quad
mesh with non-degenerate cells that closely
matches the input frame field over an arbitrary
surface. We show on a large variety of exam-
ples that our approach is faster than Morse-
based technigues by one order of magnitude,
and significantly more robust than parameter-
ization-based technigues on models with com-
plex features.
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DSCarver: Decompose-and-Spiral-Carve

for Subtractive Manufacturing
R (SIGGRAPH 2018)iR&-1.3

B3 {EE:

Haisen Zhao, Hao (Richard) Zhang, Shiging Xin,
Yuanmin Deng, Changhe Tu, Wenping Wang,
Daniel Cohen-0r, Baoguan Chen

IEIRE:

\We present an automatic algorithm for subtrac-
tive manufacturing of freeform 3D objects using
high-speed CNC machining. A CNC machine
operates a cylindrical drill to carve off material
from a 3D shape stock, following a tool path, to
“expose" the target object. Our method decom-—
poses the input object's surface into a small
number of patches each of which is fully acces-
sible and machinable by the CNC machineg, in
continuous fashion, under a fixed drill-object
setup configuration. This is achieved by covering
the input surface using a minimum number of
accessible regions and then extracting a set of
machinable patches from each accessible
region. For each patch obtained, we compute a
continuous, space—filling, and iso-scallop tool
path which conforms to the patch boundary, en-
abling efficient carving with high—quality surface
finishing. The tool path is generated in the form
of connected Fermat spirals, which have been
generalized from a 2D fill pattern for layered
manufacturing to work for curved surfaces. Fur—
thermore, we develop a novel method to control
the spacing of Fermat spirals based on direc—
tional surface curvature and adapt the heat
method to obtain iso-scallop carving. We
demonstrate automatic generation of accessible
and machinable surface decompositions and
iso—scallop Fermat spiral carving paths for
freeform 3D objects. Comparisons are made to
commercially available tool paths in terms of real
CNC machining time and surface quality.
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Deep Exemplar-based Colorization

BFEE (SIGGRAPH 2018)iRE-1.4

IEZIES:
Mingming He, Dongdong Chen, Jing Liao, Pedro

V. Sander, Lu Yuan

IE3HEE: \We propose the first deep learning
approach for exemplar-based colorization. Qur
network directly maps a gray scale image, to-
gether with an aligned reference color image to
an output colorization. Unlike traditional exem-
plar-based methods to transfer color by opti-
mizing hand-defined energies, our network
learns how to select and propagate reference
colors from large-scale data, which makes it
robust to reference images that are similar or
even irrelevant to the input image. Moreover,
rather than predicting a single colorization as in
other leaming-based colorization methods, our
network enables the user to obtain desirable
results by simply feeding different references. To
guide user towards efficient reference selection,
the system also recommends top references
with our image retrieval algorithm considering
both semantic and luminance information. We
validate our approach with a user study and
quantitatively compare against state of the art,
where we show significant improvements. Fur—
thermare, we show our approach can be suc-
cessfully extended to multi-reference and video

colorization.
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Neural Best-Buddies:

Sparse Cross-Domain Correspondence
BWHEE (SIGGRAPH 2018)#k&5-1.5

e IES:
Kfir Aberman, Jing Liao, Mingyi Shi, Dani Lis-

chinski, Daniel Cohen-0Or, Baoguan Chen

EMIRE:

Correspondence between images is a funda-
mental problem in computer vision, with a variety
of graphical applications. In this talk we will pres-
ent a new method that demonstrates the abilities
of deep features of classification network to pre-
cisely localize corresponding points between
two iImages. Our method is designed for pairs of
images where the main objects of interest may
belong to different semantic categories and
differ drastically in shape and appearance, yet
still contain semantically related or geometrically
similar parts. The usefulness of our method is
demonstrated using a variety of graphics appli-
cations, including cross-domain image align-
ment, creation of hybrid images, automatic

image morphing, and more.
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Realtime Coupled Fluid/Rigid

Control using Neural-Networks
BHEE (SIGGRAPH 2018)iR&-2.1

IE3IESE:
Pingchuan Ma, Yunsheng Tian, Zherong Pan,
Bo Ren, Dinesh Manocha

IBMIBE: We present a learning-based
method to control a coupled system involving
both fluid and rigid bodies. Our approach influ-
ences fluid/rigid simulator’ s behavior purely at
the simulation domain boundaries, leaving the
rest of the domain to be governed exactly by
physical laws. Compared with controllers using
virtual artificial forces, our generated animations
achieve higher physi- cal accuracy and visual
plausibility. To solve the challenging control
problem, we represent our controller using a
general neural-net which is trained using deep
reinforcement learning. This breaks the control
task into two stages: an computationally costly
training stage, and an efficient generating stage.
After training, the controlled fluid animations are
generated in realtime on a desktop machines by
evaluating the neural net. We utilize many fluid
prop- erties, e.qg. the liquid’ s velocity field or the
smoke' s density field, to enhance the control-
ler’ s performance. We have evaluated our
method on a set of complex benchmarks, where
our controller drives a fluid jet to move on the
domain boundary and shoot fluids towards a
rigid body to accomplish a set of challenging
tasks such as keeping a rigid body balanced, a
two-player pingpong game, and driving a rigid
body to hit a specified point on the wall.
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Anderson Acceleration for Geometry

Optimization and Physics Simulation
BHEE (SIGGRAPH 2018)iR&-2.2

IE3ESE:

Yue Peng, Bailin Deng, Juyong Zhang, Fanyu
Geng, Wenjie Qin, Ligang Liu

IEMHNE:

Many computer graphics problems reguire
computing geometric shapes subject to certain
constraints. This often results in non-linear and
non-convex optimization problems with globally
coupled variables, which pose great challenge
for interactive applications. Local-global solvers
developed in recent years can quickly compute
an approximate solution to such problems,
making them an attractive choice for applica-
tions that prioritize efficiency over accuracy.
However, these solvers suffer from lower con-
vergence rate, and may take a long time to
compute an accurate result. In this paper, we
propose a simple and effective technique to ac-
celerate the convergence of such solvers. By
treating each local-global step as a fixed-point
iteration, we apply Anderson acceleration, a
well-established technigue for fixed—point solv-
ers, to speed up the convergence of a lo-
cal-global solver. To address the stability issue
of classical Anderson acceleration, we propose
a simple strategy to guarantee the decrease of
target energy and ensure its global conver-
gence. In addition, we analyze the connection
between Anderson acceleration and qua-
si-Newton methods, and show that the canoni-
cal choice of its mixing parameter is suitable for
accelerating local-global solvers. Moreaver, our
technigue is effective beyond classical lo-
cal-global solvers, and can be applied to itera-
tive methods with a common structure. We
evaluate the performance of our technique on a
variety of geometry optimization and physics
simulation problems. Our approach significantly
reduces the number of iterations required to
compute an accurate result, with only a slight
increase of computational cost per iteration. Its
simplicity and effectiveness makes it a promising
tool for accelerating existing algorithms as well
as designing efficient new algorithms.
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Progressive Parameterizations

SRR (SIGGRAPH 2018)igE-2.3

IEXIEE:
Ligang Liu, Chunyang Ye, Ruigi Ni, Xiao-Ming
Fu

IBMEE: We propose a novel approach,
called Progressive Parameterizations, to com-
pute foldover-free parameterizations with low
isometric distortion on disk topology meshes.
Instead of using the input mesh as a reference
to defne the objective function, we introduce a
progressive reference that contains bounded
distortion to the parameterized mesh and is as
close as possible to the input mesh. After opti-
mizing the bounded distortion energy between
the progressive reference and the parameter-
ized mesh, the parameterized mesh easily ap-
proaches the progressive reference, thereby
also coming close to the input. By iteratively
generating the progressive reference and opti-
mizing the bounded distortion energy to update
the parameterized mesh, our algorithm achieves
high-quality parameterizations with strong prac-
tical reliability and high efciency. We demon-
strate that our algorithm succeeds Using a mas—
sive test data set containing over 20712 com-—
plex digk topology meshes. Compared to the
state-of-the-art methods, our method pos-
sesses higher computational efciency and prac—

tical reliability.
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Object-aware Guidance for

Autonomous Scene Reconstruction
BHER (SIGGRAPH 2018)iRS-2.4

IEIES:
Ligang Liu, Xi Xia, Han Sun, Qi Shen, Juzhan
Xu, Bin Chen, Hui Huang, Kai Xu

IE3ZHSE: Autonomous 3D scene scanning
and reconstruction of unknown indoor scenes
by mobile robots with depth sensors has
become an active research area in recent years.
However, it suffers the problem of balancing be-
tween global exploration of the scene and local
scanning of the objects. In this paper, we pro-
pose an object-aware guidance autoscanning
approach for on-the-fly exploration, recon-
struction, and understanding of unknown
scenes in one navigation pass. Our approach
interleaves between object analysis for identify—
ing next bast object (NBO) for global exploration,
and object-aware information gain analysis for
planning next best view (NBV) for local scan—
ning. Based on a model-driven objectness
measurement, an ohjectness based segmenta-
tion method is introduced to extract semantic
object proposals in the current scene surface via
a multi-class graph cuts minimization. Then we
propose objectness based NBO and NBV strat-
egies to plan both global navigation path and
local scanning views. An object of interest (BOI)
is identified by the NBO metric determined by
both its objectness score and visual saliency.
The robot then moves and visit the BOI and
conducts the scanning with views provided by
the NBY strategy. When the BOI Is recognized
as a complete object, the most similar 3D model
in the dataset is inserted into the scene to re-
place it. The algorithm iterates until all objects
are recognized and reconstructed in the scene.

A variety of experiments and comparisons have
shown the feasibility and efficiency of our pro-
posed approach.
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Predictive and Generative

Neural Networks for Object Functionality
BEE (SIGGRAPH 2018)iR&-3.1

IEIESE:
Ruizhen Hu, Zihao Yan, Jingwen Zhang, Oliver
van Kaick, Ariel Shamir, Hao Zhang, Hui Huang

IEXIBE: Humans can predict the functionality
of an object even without any surroundings,
since their knowledge and experience would
alow themto “hallucinate” the interaction or
usage scenarios involving the object. We devel-
op predictive and generative deep convelutional
neural networks to replicate this feat. Speciically,
our work focuses on functionalities of man-
made 3D objects characterized by human-ob-
ject or object-object interactions. Our networks
are trained on a database of scene contexts,
called interaction contexts, each consisting of a
central object and one or more surrounding ob-
jects, that reprasent object functionalities. Given
a 3D object in isolation, our functional similarity
network (fSIM=-NET), a variation of the triplet
network, is trained to predict the functionality of
the object by inferring functionality-revealing
interaction contexts involving the object. fSIM-
NET is complemented by a generative network
(IGEN-NET) and a segmentation network
(ISEG-NET). iIGEN-NET takes a single vox-
elized 3D object and synthesizes a voxelized
surround, i.e., the interaction context which vi-
sually demonstrates the object’ s functionalities.
ISEG-NET separates the interacting objects into
diferent groups according to their interaction
types.
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Non-Stationary Texture

Synthesis by Adversarial Expansion
BEE (SIGGRAPH 2018)ik&-3.2

IEM{EE:
Yang Zhou, Zhu Zhen, Dani Lischinski, Daniel

Cohen-0r, Hui Huang

ESiEE:

The real world exhibits an abundance of """
stationary textures. Examples include textures
with large scale structures, as well as spatially
variant and inhomogeneous textures. While ex—
isting example-based texture synthesis meth-
ods can cope well with stationary textures, "1~
stationary textures still pose a considerable
challenge, which remains unresolved. In this
paper, we propose a new approach for exam-
ple-based non-stationary texture synthesis.
Our approach uses a generative adversarial
network (GAN), trained to double the spatial
extent of texture blocks extracted from a specifc
texture exemplar. Once trained, the fully convo-
lutional generator is able to expand the size of
the entire exemplar, as well as of any of its
sub-blocks. We demonstrate that this concep-
tually simple approach is highly effective for
capturing large scale structures, as well as other
non-stationary attributes of the input exemplar.
As a result, it can cope with challenging textures,
which, to our knowledge, no other existing

method can handle.
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Creating and Chaining Camera Moves

for Quadrotor Videography
B#HE (SIGGRAPH 2018)iR5-3.3

B3RS

Ke Xie, Hao Yang, Shenggiu Huang, Dani Lis-
chinski, Marc Christie, Kai Xu, Minglun Gong,
Daniel Cohen-0Or, Hui Huang

B3I

Capturing aerial videos with a quadrotor-
mounted camera is a challenging creative task,
as it requires the simultaneous control of the
quadrotor’ s position and the mounted cam-
era’ s orientation. Letting the drone follow a
pre-planned trajectory is a much more appeal—
ing option, and recent research has proposed a
number of tools designed to automate the gen-
eration of feasible camera motion plans; howev—
er, these tools require the user to specify and
edit the camera path, for example by providing a
complete and ordered sequence of key view—
points.In this paper, we propose a higher level
tool designed to enable even novice users to
easily capture compelling aerial videos of large
scale outdoor scenes. Using a coarse 2.5D
maodel of a scene, the user is only expected to
specify starting and ending viewpoints and des—
ignate a set of landmarks, with or without a par—
ticular order. Our system automatically gener—
ates a diverse set of candidate local camera
moves for observing each landmark, which are
collision—free, smooth, and adapted to the
shape of the landmark. These moves are
guided by a landmark-centric view guality field,
which combines visual interest and frame com-—
position. An optimal global camera trajectory is
then constructed that chains together a se-
quence of local camera moves, by choosing one
move for each landmark and connecting them
with suitable transition trajectories. This task is
formulated and solved as an instance of the Set
Traveling Salesman Problem.
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Full 3D Reconstruction of

Transparent Objects
SR (SIGGRAPH 2018)ik&S-3.4

IEXEE:
Bojian Wu, Yang Zhou, Yiming Qian, Minglun
Gong, Hui Huang

IEMIEE: Numerous technigues have been
proposed for reconstructing 3D models for
opague objects in past decades. However, none
of them can be directly applied to transparent
objects. This paper presents a fully automatic
approach for reconstructing complete 3D
shapes of transparent objects. Through posi-
tioning an object on a turntable, its silhouettes
and light refraction paths under different viewing
directions are captured. Then, starting from an
initial rough model generated from space carv-
ing, our algorithm prograssively optimizes the
model under three constraints: surface and re-
fraction normal consistency, surface projection
and silhouette consistency, and surface
smoothness. Experimental results on both syn-
thetic and real objects demonstrate that our
method can successfully recover the complex
shapes of transparent objects and faithfully re-

produce their light refraction properties.

IREiHE:

i ISR
R SHdiE):
2018F5H6H 09:05-09:20
RS AHRE:

ustebjwu@gmail.com
BEAET:

SiEgl, PERFREEELT, TERR
L= #ERRatr, ETERN=$ES
2%, ESEmEEEUE.




At

2 Huawel
ERFEHAREIEE

H2006FE LISk, HIO—ERD
Fig S Mg AR RN, 2
H.265/HEVC. FVC. EVS.
DASH. P.NAMSEE A ElrtatENE
EX@WS, EMPEG. ITU, 3GPP%
ElRALQPEETEN. TREMFREE
HEENARG. 5. BREEL
B, BEae (AR/VR) . 3DIX
7. ALEsEEm S IRRENNES
T E SR F SRR AT L R R
=BRAE. ANkROEREEH
ATBEFRNER, FENIEIM. Bl
HEPH—RE? HERSMETFH
= IAMTERFEA, WiEFEHu
&, BFelsrtiringg, HtelxEk!

EkET: www.huawei.comicn
BEEEN: ARVRIMERRIER, B
FEEEHRIED, StEEmmaleE
I, 3DMEAFTREID. MMEERHT
TERERIER

BX&EI: (+86)18666201556
EMAIL: vannie DOT gao AT
huawei DOT com

o BiRmE
R AESEIR =

BRMLESL =M F2012 &£, EE “—1
LIBFPIMEA®IE" MESLIE “TRmSEEt
AREFEMME" BEL, ETEERAE,
iNRl. NaEFs . MBZEETAREATRE
v EEs, FIIE260E A, KEEETE
mSr R iRAEL . ., BERERNEAR
RE=, ARNTEERENIELEED. EX
MEA ARRNNE—ELTEFRRSAKE, #
ZiR7EMegaFace. LFWEEFA TEEEMH
Eith TP IRt RER .,

BRiftEAIRRBE ZHNEESM. £
B/, . SFEFWME, £6A00. FN0Q.
QQ=jE. QQERXR. WfE. I'=iE. 2EKH
L0 ZAEFRPEN, FHATITET IS, 18
BRART . BNAREREREEFESIERA.
BEIEESEASESBRE “BRIEE" WaFF
i, HFARGTEMTE=RRALE, HFiTl
RIS,

®dbER: youtu.qq.com

BERII: stevenai (B2 )
0755-86013388-72970 /15338861232

EMAIL: stevenqgi AT tencent DOT com

M Eim
[ L Sk

AR SenseTimeE T i+ EHME
MEEZIMNFLFAR, 2LEBEEHAL
WEEFE AT LU “IEFEE, iLAISISA
" HfEd, mIRREERY TERRR
MBEEMAENFEES RGP0, FEkAP
E—im A TS AR A S .

AR A RER AL A AT,
B EEIrRERTY, EEEEHEHN
TIHAEEEEU. Bal, BEREESE
ASMO0ERMB W RTMEISE, 6
FEEREETIERE. Qualcomm. HfE
ik, RH, FEBE. 8. FiA, 5T
W, PREED. £h. MK,
OPPO. vivo. Riif. RKAXRTE, BX
Z0. &, HEEFY. BaEEN. 5
. BESHE. NBASESTY, HEHE
HETF ARRE, BRRE. R0, X
ABW, EFRARAISHANRRSR.

2018548, MAREEMxM6ZET
CEHEE, BRETRRA L RAEAREE
2R, FRASBERENENATEETS
NI

EaRENEEEE. tm. F. L
. BER. WU, BAFER. RSN
BRI ER, CEHREMTRE AT, &§HFT
E—RUEA—RAENATEEEART.
FE ‘g &, ‘B RRK.

Ak ET: www.sensetime.com
BEER, WhDEHRERE., RSN
i

in| ARG

daxiangyun.com

FFAREEEREBRAE

KERE—FRYHFAHRPEMETE
R o] =S AT BN B R R R 75 SRR E AR
k. LA “E=HTAATE" AiEm, AR
EZEEMET AREBRERS|%, Z5(%
RETEHOIHTEREAR, THTBX
SHERTATE RN EERAHEAE
5, EZAEETFHEAERRKF.

XEZESBANLTRIFUMNER
Ak, SERCHARETANSRESE, €
EPRIR. ERBE. EINE. BEE
H. [, PEMXRSER. hER
HigitAni, EEmttFEN, 58I
Hil%, BEBIMIMAE, EPCRE, B4t
8., oEttI. @RnhES =i
AR

BRIAR=NMESIE1.5Z. ERYI.
L. sESEEHaE.

b ER: www.daxiangyun.com
BN —HERSIEEREEATR/=
HERS SRR R TET

WEHEME: marketing AT daxiangyun
DOT com / 021-58586159

fifigE: hr AT daxiangyun DOT com

EZATBLOARTERMITHFS




LB M i s 3T

M ArcSoft 4T 5% P o\ .

i
|l BT
TR (M) SEEEEEAGRAT
4 -
ArcSoftiT R 2L IR BB SMBATE [ | ENsEA AR
BERRRSRULNAS, 1994EhEETAIRTFHS, Bl o, [+ AQ
ERGH. 3. BR. &dt. bS8, R, Emlig 5 it
{_ = T
BRI ST R, BERRNROEREE ) =
i i
1, SHBTHEZHEEESRETIIREA; &
AFEDIMBAIARN “E” B “8” HFUR WHE S
A, UEARAIBAREYER(IOT)H SRR i “ﬂ 1 ﬂﬁgﬁfﬁ’i,
HiF: 0551-62270959
At IR, WA =E. LG. TR. T
? BFEREEIEF=ERE
D@, BI7 . {EEE. BE. BMERR. $h. T .
BAAE, K. $H. ZM. R, Vivo, ETZLR [ 3 el
SR E SIS R H MR R S S i bl
R, 4 ABEEEE
HiF: 0551-63648683
TGRS A SEMN . AN AN ENEEH 5 ARGHIEE

R 13966761713

%, FEOFERERFEESTUNABESS. &
TBEMAFFNGES, ERERE. BEER.
BN, BEET. 88HHE. TW4.0. 08
3¢, MEEES . AR\WVRSEML, XEEE DT
FERATIRIERREF R, BIEEXRINE.

SHBXZELS: 158/1018/1988/22618 | hek1 S5 — h#k2 S — 12658
SIEm#MmLE: 1088/13188/08k 1S4 — 13308

Hhek1SL — 22618
SBFFENG: NHEH15% — 158

MipEBELT4S4 — 1088/15888/1 1808




