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1. Dinesh Manocha, University of North Carolina at Chapel Hill

IREZB : Interactive Sound Simulation and Rendering

REHE : Extending the frontier of visual computing, sound rendering utilizes sound to communicate
information to a user and offers an alternative means of visualization. By harnessing the sense of hearing,
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audio rendering can further enhance a user's experience in a multimodal virtual world and is required for
immersive environments, computer games, engineering simulation, virtual training, and designing next
generation human-computer interfaces. In this talk, we will give an overview of our recent work on sound
propagation, spatial sound, rendering, and inverse problems. We will describe new and fast algorithms for
sound propagation based on improved wave-based techniques and fast geometric sound propagation.
Our algorithms improve the state of the art in sound propagation by almost 1-2 orders of magnitude and
we demonstrate that it is possible to perform interactive propagation in complex, dynamic environments
by utilizing the computational capabilities of multi-core CPUs and many-core GPUs. We describe new
techniques to compute personalized HRTFs and have integrated our algorithms the Oculus VR Headset.
We also demonstrate applications to design of next-generation musical instruments, computer gaming,
room acoustics, and outdoor sound propagation. | will show some preliminary results on the inverse
problems related to using acoustic sensors for 3D scene reconstruction and multi-modal rendering of
real-world scenes. This is a joint work with faculty and students of GAMMA group at UNC Chapel Hill.

IREAEN : Dinesh Manocha is currently the Phi Delta Theta/Mason Distinguished Professor of
Computer Science at the University of North Carolina at Chapel Hill. He has received Junior Faculty
Award, Alfred P. Sloan Fellowship, NSF Career Award, Office of Naval Research Young Investigator Award,
Honda Research Initiation Award, Hettleman Prize for Scholarly Achievement. Along with his students,
Manocha has also received 14 best paper & panel awards at the leading conferences on graphics,
geometric modeling,

visualization, multimedia, and high-performance computing. He is a Fellow of ACM, AAAS, and IEEE. He
received Distinguished Alumni Award from Indian Institute of Technology, Delhi. Manocha has published
more than 400 papers in the leading conferences and journals. Some of the software systems related to
collision detection, GPU-based algorithms, sound simulation, and geometric computing developed by his
group have been downloaded by more than 150K users and are licensed to more than 50 leading
companies in computer graphics, CAD, simulation, gaming, and robotics. He has supervised 28 Ph.D.
dissertations. Here is his homepage: http://www.cs.unc.edu/~dm

2. Jianmin Zheng, Nanyang Technological University

IREAB : Geometric Processing for Virtual Intra-cardiac Interventions

IREHE : Intra-cardiac intervention is a minimally invasive procedure used to treat cardiac diseases and
has advantages of fewer invasive side effects compared to traditional “open” heart surgical procedures.
The advent of sophisticated intra-cardiac electromechanical mapping systems and catheters equipped
with injection ports represents a new horizon for providing a 2-in-1 solution (diagnosis and therapy in
one procedure). However, due to the complex nature of the cardiac system and lack of unobstructed
direct vision, the interventional process requires rapid hand-eye coordination and demands a long
experience from cardiologists. In this talk, | will present our research on virtual intra-cardiac interventions.
We propose to develop a patient-specific virtual intra-cardiac interventional system for interventional
cardiology training, planning or pre-treatment. The presentation focuses on the geometric processes
involved in developing such a system. Specifically, cardiac motion tracking in tMRI, progressive surface
reconstruction, and geometrically-based catheter-heart interaction will be discussed. | will also discuss the
extension of these works in our ongoing research.

REABT : Jianmin Zheng is currently a tenured associate professor in the School of Computer Science
and Engineering at Nanyang Technological University (NTU), Singapore. He received his BS and PhD from
Zhejiang University, China in 1986 and 1992, respectively. Prior to joining NTU in 2003, he was a post-doc
and a research staff at Brigham Young University, and a professor in mathematics at Zhejiang University.
His research activities over the past years covered computer aided geometric design, computer graphics,
computer aided design and manufacturing, visualization, simulation, virtual reality, and interactive digital
media. He was the conference co-chair of Geometric Modeling and Processing 2014 and has served on
program committees of many international conferences. Dr Zheng is an associate editor of The Visual
Computer.
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(1) Direct Simulation for CAD Models undergoing ParametricModifications

IR/ : We propose a novel approach---direct simulation---forinteractive simulation with accuracy
control, for CAD models undergoingparametric modifications which leave Dirichlet boundary conditions
unchanged. This is achieved by computing offline a generic solution as a function of the design
modification parameters. Using this parametricexpression, each time the model parameters are edited,
the associated simulation solution for this model instance can be cheaply and quickly computed online by
evaluating the derived parametric solution for these parameter values. The proposed approach
furthermore works for models undergoing topological changes, and does not need any mesh
regenerationor mesh mapping. These results are achieved by use of the propergeneralized decomposition
model reduction technique, in combination with R-functions. We believe this is the first approach that
can interactively simulate the physical properties of a CAD model, even undergoing topological change,
without expensive re-computation. The approach is demonstrated for linear elasticity analysis; numerical
results demonstrate its simulation accuracy and efficiency in comparison with the classic FE method.
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(4) Hermite type Spline spaces over rectangular meshes with complex topological structures

IRETEITT . Motivated by the magneto hydrodynamic (MHD) simulation for Tokamaks with Isogeometric



analysis, we present splines defined over a rectangular mesh with a complex topological structure, i.e.,
with extraordinary vertices. These splines are piecewise polynomial functions of bi-degree (d,d) and CAr
parameter continuity. In particular, we compute their dimension and exhibit basis functions called
Hermite bases for bicubic spline spaces. We investigate their potential applications for solving partial
differential equations (PDEs) over a physical domain in the framework of Isogeometric analysis. In
particular, we analyze the property of approximation of these spline spaces for the LA2-norm. Despite the
fact that the basis functions are singular at extraordinary vertices, we show that the optimal
approximation order and numerical convergence rates are reached by setting a proper parameterization.
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(7) Non-uniform Catmull-Clark subdivision surface

REEITT : This talk develops new refinement rules for non-uniform Catmull-Clark surfaces that produce
G1 extraordinary points whose blending functions have a single local maximum. The method consists of
designing an “eigen polyhedron” in R2 for each extraordinary point, and formulating refinement rules
for which refinement of the eigen polyhedron reduces to a scale and translation. These refinement rules,
when applied to a non-uniform Catmull-Clark control mesh in R3, yield a G1 extraordinary point.
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