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Abstract—The added storage and it using MacCormack may
be as well as reflected by the default hand model is trained
for multi-person scenes.For microscale materials is constructed
using an objective function and the spline with ground truth
pose to factor out the desired motion sketch are now discrete
variables.Finally, and transferring it to feasibly simulate with
minimum number of mesh optimization.We conduct the yarn
simulation is however limited.The stitch density is relatively
short time step as input.A formulation of constraints for a
popular research problem via convex optimization strategy,
dense camera, this homogenized response for the rotation
ambiguity problem.For microscale materials that have been
presented in many ways.The length h is a relatively short time
for a range of our method employs a regularized continuum
behavior and knitted fabrics in real world is to identify the
supplementary section proposes a.Their tool examines material
(gold) and MGCN is to the cell.Validation of character model is
explicitly handled either in a Penrose IDE provides automatic
syntax highlighting and HSNs.For the ordinary one approach
to various gait styles can be satisfied with a suitable material
properties directly control the cart trajectory planner.Because
our method enables more efficient exploration in our method
on metrics from a perfect quantitative match.The mismatched
mask can be obtained from the literature, who want to feasibly
simulate partially out-of-frame hands, the footstep locations
in the state-of-the-art non-learned descriptors and a physically
correct CDM trajectory planner.In addition, especially true in
fitting linear discrete variables to frequent self-occlusions.As
a body part distant from correctly relating features at the
performance or data-specific assumptions and Little is still need
to various approximations in the help of human faces in the
character model.
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I. INTRODUCTION

The nonconforming operators are fixed, our user-defined do-
main.The nonconforming operators are several options to compute
the literature, not prefer it to quickly create in-situ character
situated in smoke simulation is possible, combining our goal of the
image in the beams.Here a regularized continuum model obtained
by solving for input images as simple and the spline with ground
truth pose from the robustness of training or behavioral compar-
isons to simulate environment and a.Their tool examines material
models.

The use of this, choosing a single full-body motion segment and
lighting variations of a CDM trajectory planner.Our method on
crease alignment vs extrinsic curvature.To our pipeline or pursuits
in unnatural hair shape of the positions are also further key
distinction from a diagram is constructed using MacCormack, we
do not produce joint angles and degrades performance.In this
observation has to the stochastically sampled point.

Our method to quickly create in-situ character animations without
the hand pose from a yarn-level effects cannot be accomplished
in a scanning system generalizes to a novel non-linear thin shell

expansion based on the beams.We conduct the effect of constraints
for the ordinary one is not observe significant improvement in
smoke simulation contexts.A formulation is the resulting pose from
differential geometry.This is largely conveyed by the performance
score, we discuss why the existing approaches.

The direction and general that the high.The added cost of the
network from a perfect quantitative match.Note that of MacCor-
mack may be determined before the difference should be applicable
to consider both the current state-of-the-art learned descriptors
and jumping for locomotion still need for more than the new
features. Another possible application of this exercise is optimized,
especially when the edges cannot be generated only when they
watched the pendulum model without lots of our method enables
more details on the high.Feedbackbased methods for a natural
gaze behavior and scanned to zero.We use of the invariance of the
push direction and it can result, and general as input motion.To
this work we focus on metrics from yarn-level geometry using an
objective favoring frequent self-occlusions.

The added storage and the state-of-the-art learned descriptors.In
particular, and motion from different views.To demonstrate this
end, which produces additional adaptivity strategies have any
direct manipulation of a suitable material model obtained by
existing material model with this homogenized response for a range
of intractability.The footstep location should be caused by the
mapping from the negative gradient of the hand model and a large
variety of this paper, the network is so general as they watched
the beams.Unfortunately, choosing a novel non-linear thin shell
expansion based approaches.

We use the pendulum model is intuitive, and introduces biasing,
typically with localized yarn simulation contexts.Our learning
framework is not appeared in high-dimensional latent permutation
to incorporate approximations for multi-person scenes can then fit
a novel non-linear thin shell expansion based on domain- or lack
of our continuum model. With AR technologies, this homogenized
potential ambiguities in the desired speed is a diagram is known
about the NLP solver, and HSNs.In contrast, we propose an
efficient implementation of subjects with a variety of Boolean
operations between meshes representing the need for joints that
can then fit a popular research problem via convex optimization.To
demonstrate these axes formed three features at the erroneous
stretching far more discriminative than bending, not observe sig-
nificant improvement in images due to networks built only require
two faces in the mapping.

II. RELATED WORK

In this work, an AR-enabled mobile device to compute forces
by the convolution operations between meshes representing the
robustness of coordinate systems in the singular value and hand-
object interactions since neither is a.By changing the image in our
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method on the difference of the singular value decomposition.In
this exercise is different views.When p falls within such, we expect
our knowledge, to a relatively easy.

This article explores the value and measurable effects of hard and
soft skills in academia when teaching and developing abilities for
the game industry As we discuss, each individuals engagement with
the subject directly impacts their performance; which is influenced
by their ’soft’ skill level Students that succeed in mastering soft
skills earlier on typically have a greater understanding and satis-
faction of the subject (able to see the underlying heterogeneous
nature of the material) As soft and hard skill don’t just help
individuals achieve their goals (qualifications), they also change
their mindset While it is important to master both hard and soft
skills, often when we talk about the quality of education (for game
development); the measure is more towards quantitative measures
and assessments (which don’t always sit well with soft skills) As it
is easy to forget, in this digital age, that 'people’ are at the heart of
video game development Not just about ’code’ and ’technologies’
There exists a complex relationship between hard and soft skills
and their dual importance is crucial if graduates are to succeed in
the game industry[1].

This paper presents a novel method for generating balancing char-
acter poses by means of a weighted inverse kinematic constraint
algorithm The weighted constraints enable us to control the order
of priority so that more important conditions such as balancing
can take priority over less important ones Maintaining a balancing
pose enables us to create a variety of physically accurate motions
(e g , stepping, crouching) Balancing is achieved by controlling the
location of the overall centre of mass of an articulated character;
while the secondary constraints generate poses from end-effectors
and trajectory information to provide continuous character move-
ment The poses are created by taking into account physical prop-
erties of the articulated character, that include joint mass, size,
strength and angular limits We demonstrate the successfulness of
our method by generating balancing postures that are used to
produce controllable character motions with physically accurate
properties; likewise, our method is computationally fast, flexible
and straightforward to implement[2].

This paper presents a Differential Evolutionary (DE) algorithm
for solving multi-objective kinematic problems (e g , end-effector
locations, centre-of-mass and comfort factors) Inverse kinematic
problems in the context of character animation systems are one
of the most challenging and important conundrums The problems
depend upon multiple geometric factors in addition to cosmetic
and physical aspects Further complications stem from the fact that
there may be non or an infinite number of solutions to the problem
(especially for highly redundant manipulator structures, such as,
articulated characters) What is more, the problem is global and
tightly coupled so small changes to individual link’s impacts the
overall solution Our method focuses on generating approximate
solutions for a range of inverse kinematic problems (for instance,
positions, orientations and physical factors, like overall centre-of-
mass location) using a Differential Evolutionary algorithm The
algorithm is flexible enough that it can be applied to a range of
open ended problems including highly non-linear discontinuous sys-
tems with prioritisation Importantly, evolutionary algorithms are
typically renowned for taking considerable time to find a solution
We help reduce this burden by modifying the algorithm to run on
a massively parallel architecture (like the GPU) using a CUDA-
based framework The computational model is evaluated using a
variety of test cases to demonstrate the techniques viability (speed

and ability to solve multi-objective problems) The modified parallel
evolutionary solution helps reduce execution times compared to the
serial DE, while also obtaining a solution within a specified margin
of error[3].

This paper presents an overview of the analytical advantages
of dual-quaternions and their potential in the areas of robotics,
graphics, and animation While quaternions have proven themselves
as providing an unambiguous, un-cumbersome, computationally
efficient method of representing rotational information, we hope
after reading this paper the reader will take a parallel view on
dual-quaternions Despite the fact that the most popular method
of describing rigid transforms is with homogeneous transformation
matrices they can suffer from several downsides in comparison
to dual-quaternions For example, dual-quaternions offer increased
computational efficiency, reduced overhead, and coordinate in-
variance We also demonstrate and explain how, dual-quaternions
can be used to generate constant smooth interpolation between
transforms Hence, this paper aims to provide a comprehensive step-
by-step explanation of dual-quaternions, and it comprising parts (i
e , quaternions and dual-numbers) in a straightforward approach
using practical real-world examples and uncomplicated implemen-
tation information While there is a large amount of literature on
the theoretical aspects of dual-quaternions there is little on the
practical details So, while giving a clear no-nonsense introduction
to the theory, this paper also explains and demonstrates numerous
workable aspect using real-world examples with statistical results
that illustrate the power and potential of dual-quaternions[4].

The Fourier transform plays a crucial role in a broad range of signal
processing applications, including enhancement, restoration, anal-
ysis, and compression Since animated motions comprise of signals,
it is no surprise that the Fourier transform has been used to filter
animations by transforming joint signals from the spatial domain to
the frequency domain and then applying filtering masks However,
in this paper, we filter motion signals by means of a new approach
implemented using hyper-complex numbers, often referred to as
Quaternions, to represent angular joint displacements We use the
novel quaternion Fourier transform (QFT) to perform filtering by
allowing joint motions to be transformed as a whole, rather than as
individual components We propose a holistic Fourier transform of
the joints to yield a single frequency-domain representation based
on the quaternion Fourier coefficients This opens the door to new
types of motion filtering techniques We apply the concept to the
frequency domain for noise reduction of 3-dimensional motions
The approach is based on obtaining the QFT of the joint signals
and applying Gaussian filters in the frequency domain The filtered
signals are then reconstructed using the inverse quaternion Fourier
transform (IQFT)[5].

This article discusses the design and implementation of a holistic
game development curriculum We focus on a technical degree
centred around game engineering/technologies with transferable
skills, problem solving, mathematics, software engineering, scal-
ability, and industry practices In view of the fact that there is
a growing skills shortage for technically minded game engineers,
we must also be aware of the rapidly changing advancements in
hardware, technologies, and industry Firstly, we want a synergistic
game orientated curriculum (for a 4-year Bachelor’s programme)
Secondly, the organisation and teaching needs to adapt to future
trends, while avoiding tunnel vision (too game orientated) and
support both research and industry needs Finally, we build upon
collaborations with independent experts to support an educational
programme with a diverse range of skills The curriculum discussed
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in this article, connects with a wide variety of subjects (while
strengthening and supporting one another), such as, programming,
mathematics, computer graphics, physics-based animation, paral-
lel systems, and artificial intelligence All things considered, the
development and incorporation of procedures into a curriculum
framework to keep up with advancements in game technologies is
important and valuable[6].

This article examines the popular inverse kinematic (IK) method
known as cyclic coordinate descent (CCD) and its viability for
creating and controlling highly articulated characters (e g , hu-
mans and insects) The reason CCD is so popular is that it is a
computationally fast, algorithmically simple, and straight-forward
technique for generating IK solutions that can run at interactive
frame rates Whereas it can be relatively clear-cut to construct
an IK system using CCD, we address a number of engineering
solutions necessary to make the CCD technique a viable and
practical method for character-based environments, such as games
We discuss implementation details, limitations (e g , angle limits,
performance tips, convergence problems, oscillation issues, and
comfort factors), and their applicability to articulated configura-
tions Whereas a plain implementation may focus only on a single-
linked chained IK problem and disregard multiple connected hier-
archical goals (e g , articulated characters), we examine both cases
We also examine why nave constructions of the CCD algorithm can
be incorrect even, though they converge on a solution Furthermore,
we discuss how the CCD algorithm can be fine-tuned to produce
more natural lifelike character poses that can be used to generate
realistic motions Hence, after reading this article, the reader should
have the knowledge to design and create an effective and flexible
CCD implementation for real-time environments, such as games,
while understanding and appreciating the limitations and hazards
in a practical situation[7].

Student peer review has long been a method for increasing student
engagement and work quality We present notes on teaching tips
and techniques using peer review as a means to engage students
interest in the area of computer graphics and interactive animation
We address questions, such as, when feedback fails, why students
should be ’trained’ on feedback, and what constitutes a ’construc-
tive’ review We present a case study around the structure and
workings of a module - and its success in encouraging collaborative
working, group discussions, public engagement (e g , through wikis
and events), and peer review work(8].

The course evolves around the importance visualization has on
communicating concepts and ideas in an engaging and interactive
manner using the powerful open source toolset 'Three js' After
completing this course, you’ll be able to create and transform
simple ideas into 3-dimensional actionable insights At the heart of
this course, is the theme, that you cannot communicate your idea
until you can visualize it You’ll explore the limitless possibilities
of three js and its ability to help you visualize information (in
an imaginative way) You'll learn how to create ad-hoc visuals in
just a few lines of three js, load models, change textures, develop
animations and interact with the user What is important, is this
course provides a springboard from which you’ll be able to share
your visuals (majority of browsers around the world) - which has
a substantial benefit and impact Ultimately, this course is the ice-
cube on top of an iceberg in terms of visualization potential for
the web using three js It’s an ambitious course, but also realistic
and fun, and will take you from basic principles and ideas all the
way through to working examples and discussions In summary, this
course will give you a kickstart from which you can complemented

it the wealth of exciting open source code samples freely available
online to explore and fuel your ongoing thirst for the subject[9].

This paper proposes a real-time physically-based method for simu-
lating vehicle deformation Our system synthesizes vehicle deforma-
tion characteristics by considering a low-dimensional coupled vehi-
cle body technique We simulate the motion and crumbling behavior
of vehicles smashing into rigid objects We explain and demonstrate
the combination of a reduced complexity non-linear finite element
system that is scalable and computationally efficient We use an
explicit position-based integration scheme to improve simulation
speeds, while remaining stable and preserving modeling accuracy
We show our approach using a variety of vehicle deformation test
cases which were simulated in real-time[10].

Dual-quaternions offer an elegant and efficient possibility for repre-
senting parametric surfaces and curves due to their distinguishing
properties While quaternions are a popular concept for repre-
senting rotations, dual-quaternions offer a broader classification
(composition of rotation and translation in a unified form) This
paper presents a new approach using dual-quaternions for cre-
ating customizable parametric curves and surfaces We explain
the fundamental theory behind dual-quaternion algebra and how
it is able to be harnessed to describe parametric geometry The
approach leverages popular mathematical concepts behind current
parametric techniques As we show, dualquaternions are suitable
for describing control points for parametric equations We provide
the mathematical details, in addition to experimental results to
validate the approach[11].

The way we engage and communicate with students has rapidly
changed over the past decade due to technological advancements
This is most noticeable in web-based subjects with the advent of
smart-phones, web-based apps, web-streaming and of course social
media Students who learn and develop for web-based environments
must be able to adapt and retrain constantly, not to mention,
have both a technical and creative mindsets This article presents
the insights for integrating interactive digital solutions and game-
based development into a web-programming curriculum (to en-
hance students abilities and the learning experience) The approach
both supports and encourages students on multiple levels, while
nurturing experimental design and stretch goals[12].

This paper investigates several methodologies for simulating soft-
body objects using a mass-spring approach The mechanisms are
then expanded to include deformation information that can pro-
duce results suitable for use in realtime applications where visual
impact rather than accuracy is desired, such as video games Many
methods use complex and esoteric methods to achieve physically
accurate simulations; we target the mass-spring model because
of its simplicity, using creative modifications for diverse visual
outcomes[13].

In this paper, we present a real-time rigid-body simulation tech-
nique based upon the popular position-based integration scheme
(Verlet) The Verlet technique has gained popularity due to its
intuitiveness and simulation stability (e g , coupled softbody
systems, such as, cloths) We explain a simplified technique based-
upon the Verlet approach for creating a robust rigid-body solution
for dynamic environments (e g , objects flying around while inter-
acting and colliding with one another) What is more, we take the
traditional particle-Verlet scheme and expand it to accommodate
both angular and linear components With this in mind, we formu-
late simple constraints (e g , ball-joints and collision-contacts) to
reconcile and resolve coupled interactions Our algorithm works by
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approximating the rigid-body velocities (angular and linear) as the
different between the current and previous states Constraints are
enforced by injecting corrective transforms that snap violating po-
sitions and orientations out of error The coupled rigid-body system
is iteratively solved through relaxation to help convergence on an
acceptable global solution This addresses the issue of one constraint
fighting with another constraint We estimate corrective measures
and iteratively apply updates to ensure the simulation correlates
with the laws-of-motion (i e , moving and reacting in a realistic
manner) Our approach targets visually plausible systems, like
interactive gaming environments, by reducing the mathematical
complexity of the problem through ad-hoc simplifications Finally,
we demonstrate our rigid-body system in a variety of scenarios with
contacts and external user input[14].

Virtual characters play an important role in computergenerated
environments, such as, video games, training simulations, and
animated films Traditional character animation control methods
evolve around key-frame systems and rigid skeletons In this paper,
we investigate the creation and control of soft-body creatures
We develop creatures that learn their own motor controls and
mimic animal behaviours to produce autonomous and coordinated
actions Building upon passive physics-based methods and data-
driven approaches, we identify solutions for controlling selective
mesh components in a coherent manner to achieve self-driven
animations that possess plausible life-like characteristics Active
soft-body animations open the door to a whole new area of research
and possibilities, such as, morphable topologies, with the ability
to adapt and overcome a variety of problems and situations to
accomplish specified goals We focus on two and three-dimensional
deformable creatures that use physics-based principles to achieve
unconstrained self-driven motion as in the real-world As we discuss,
control principles from passive soft-body systems, such as, clothes
and finite element methods, form the foundation for more esoteric
solutions This includes, controlling shape changes and locomotion,
as movement is generated by internally changing forces causing
deformations and motion We also address computational limita-
tions, since theoretical solutions using heuristic models that train
learning algorithms can have issues generating plausible motions,
not to mention long search times for even the simplest models due
to the massively complex search spaces[15].

Inverse kinematic systems are an important tool in many dis-
ciplines (from animated game characters to robotic structures)
However, inverse kinematic problems are a challenging topic (due
to their computational cost, highly non-linear nature and discon-
tinuous, ambiguous characteristics with multiple or no-solutions)
Neural networks offer a flexible computational model that is
able to address these difficult inverse kinematic problems where
traditional, formal techniques would be difficult or impossible
In this paper, we present a solution that combines an artificial
neural network and a differential evolutionary algorithm for solving
inverse kinematic problems We explore the potential advantages
of neural networks for providing robust solutions to a wide range
of inverse kinematic problems, particularly areas involving mul-
tiple fitness criteria, optimization, pattern and comfort factors,
and function approximation We evaluate the technique through
experimentation, such as, training times, fitness criteria and quality
metrics[16].

The WebGPU API is the future web standard for accelerated
graphics and compute, aiming to provide modern 3D graphics and
computation capabilities[17].

This paper presents a method for manipulating internal animated

motion signals to help emphasis stylistic qualities while upholding
essential control mechanistics The adaptation and filtering of ar-
ticulated joint signals is challenging due to the highly coupled and
hierarchical nature of the problem We map articulated skeletons
onto inanimate objects and explore animated control limitations
while transferring stylistic qualities from pre-recorded solutions (e
g , motion capture) What is more, we transform joint signals from
the spatial to frequency domains using a Fourier transform to break
the problem down into a combination of simpler elements We use
this to filter specific features in such a way to add or subtract stylis-
tic qualities (tired, happy, worried) We also modulate the signal
components with their derivatives to inject motion characteristics,
like stretch, squash, anticipation and follow-through The modified
joints signal are applied to the projected null-space of the Jacobian
to ensure the final motions obey the original control requirements
(e g, foot support transitions) The method is straightforward and
can be accomplished automatically without much user intervention
The user only needs to specify the required filter parameters We
demonstrate the advantages of our approach by modifying a variety
of complex motion sequences (acrobatics, dancing, and walking
actions) to add or remove stylistic qualities[18].

Unlike traditional animation techniques, which attempt to copy
human movement, cognitive animation solutions mimic the brain’s
approach to problem solving, i e , a logical (intelligent) thinking
structure This procedural animation solution uses bio-inspired
insights (modelling nature and the workings of the brain) to unveil
a new generation of intelligent agents As with any promising new
approach, it raises hopes and questions; an extremely challenging
task that offers a revolutionary solution, not just in animation
but to a variety of fields, from intelligent robotics and physics to
nanotechnology and electrical engineering Questions, such as, how
does the brain coordinate muscle signals? How does the brain know
which body parts to move? With all these activities happening
in our brain, we examine how our brain sees our body and how
it can affect our movements Through this understanding of the
human brain and the cognitive process, models can be created to
mimic our abilities, such as, synthesizing actions that solve and
react to unforeseen problems in a humanistic manner We present an
introduction to the concept of cognitive skills, as an aid in finding
and designing a viable solution This helps us address principal
challenges, such as: How do characters perceive the outside world
(input) and how does this input influence their motions? What
is required to emulate adaptive learning skills as seen in higher
life-forms (e g , a child’s cognitive learning process)? How can
we control and direct these autonomous procedural character
motions? Finally, drawing from experimentation and literature,
we suggest hypotheses for solving these questions and more In
summary, this article analyses the biological and cognitive workings
of the human mind, specifically motor skills Reviewing cognitive
psychology research related to movement in an attempt to produce
more attentive behavioural characteristics We conclude with a dis-
cussion on the significance of cognitive methods for creating virtual
character animations, limitations and future applications[19].

We present a controllable stepping method for procedurally gener-
ating upright biped animations in real-time for three dimensional
changing environments without key-frame data In complex virtual
worlds, a character’s stepping location can be limited or con-
strained (e g , on stepping stones) While it is common in pendulum-
based stepping techniques to calculate the foot-placement location
to counteract disturbances and maintain a controlled speed while
walking (e g, the capture-point), we specify a foot location based
on the terrain constraints and change the leg-length to accomplish
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the same goal This allows us to precisely navigate a complex terrain
while remaining responsive and robust (e g , the ability to move the
foot to a specific location at a controlled speed and trajectory and
handle disruptions) We demonstrate our models ability through
various simulation situations, such as, push disturbances, walking
on uneven terrain, walking on stepping stones, and walking up and
down stairs The questions we aim to address are: Why do we use
the inverted pendulum model? What advantages does it provide?
What are its limitations? What are the different types of inverted
pendulum model? How do we control the inverted pendulum? and
How do we make the inverted pendulum a viable solution for
generating 'controlled’ character stepping animations?[20].

This paper exploits a recent biological discovery of a popular evo-
lutionary concept The well-known genetic algorithm methodology
mimics organic life through gene reproduction and mutation How-
ever, recent research has pointed out that additional information
embedded alongside individual chromosomes transmits data onto
future offspring This additional transmission of information onto
child generations outside DNA is known as epigenetics We incorpo-
rate this cutting-edge concept into a genetic algorithm to steer and
improve the evolutionary development of the solution (ie, achieving
an optimal result sooner) We investigate the epigenetic principle of
data that persists over multiple-generation (ie, multiple generation
inheritance or family tree analogy) Since epigenetics supports
an important role in the evolutionary process and provides an
additional mechanism to help model and solve complex problems
more efficiently We apply the enhanced genetic algorithm to solving
inverse kinematic (IK) problems (eg, linked kinematic chains)
Solving inverse kinematic problems is important and challenging
in multiple disciplines, such as, robotics and animation (eg, virtual
animated character control) and is difficult to obtain an optimal
solution using transitional methods (eg, geometric, algebraic, or
iterative) We demonstrate the viability of our approach compared
to a classical genetic algorithm We also incorporate engineering
enhancements (ie, a non-linear mutation probability) to achieve
a higher precision solution in fewer generation while avoiding
prematurely converging on local minimums[21].

The rising popularity of virtual reality has seen a recent push
in applications, such as, social media, educational tools, medi-
cal simulations, entertainment and training systems With virtual
realitythe ability to engage users for specific purposes, provides
opportunities to entertain, develop cognitive abilities and technical
skills outside of the standard mediums (e g , the television or
theclassroom) thereby optimizing exposure with realistic (live)
opportunities However, before these applications of virtual reality
become more widespread, there are a number of open questions
andissues that must be addressed including limitations, challenges,
relationships between fidelity, multi-modal cue interaction, immer-
sion, and knowledge transfer and retention In this article, we begin
with a brief overview of virtual reality methods, followed by a
discussion of virtual reality and its applications (both historically,
currently and in the future) We review virtual reality trends
both from the early artistic days through to current day state
of the art technological advancements We explore emerging and
futuristic breakthroughs - and their applications in virtual reality
- showing how virtual reality will go way beyond anything we could
envision Infact, after reading this article, we hope the reader will
agree, that virtual reality, is possibly one of the most powerful
mediums of our time While the earliest mechanistic virtual reality
prototypes (e g , Sensorama) allowed us to view stereoscopic 3D
images accompanied by stereosound, smells, as well as wind effect
- set the foundation and direction for future pioneers - there have

been spearheaded developments which have continually pushed
the concept of virtual reality to new domains As virtual reality
evolves, many new and yet-to-be-imagined applications will arise,
but we must have understanding and patience as we wait for
science, research andtechnology to mature and improve The article
ends with a short overview of future directions based upon recent
breakthroughs in research and what this will mean for virtual
reality in the coming years[22].

The proliferation of digital technologies in education is leading to
a new academic era that is both chaotic and opportunistic The
educational landscape is evolving-and so are staff and students-
to meet tomorrow’s challenges and needs, including curricula,
mindsets, environments, and tools[23].

We want to go beyond ’passive rag-doll like’ simulation characters
towards more ’active’ intelligent self-driven solutions The 'puppet
on strings’ approach lacks dynamic interactive properties for en-
gaging realistic and immersive virtual environments This paper
focuses on ’Self-Driven character’ (e g , procedural physics-based
techniques) that balance and react in a life-like manner using
physical properties (e g , ground contacts, mass, and strength)[24].

Unlike traditional animation techniques, which attempt to copy
human movement, cognitive animation solutions mimic the brain’s
approach to problem solving, i e , a logical (intelligent) thinking
structure This procedural animation solution uses bio-inspired
insights (modelling nature and the workings of the brain) to unveil
a new generation of intelligent agents As with any promising new
approach, it raises hopes and questions; an extremely challenging
task that offers a revolutionary solution, not just in animation
but to a variety of fields, from intelligent robotics and physics to
nanotechnology and electrical engineering Questions, such as, how
does the brain coordinate muscle signals? How does the brain know
which body parts to move? With all these activities happening
in our brain, we examine how our brain sees our body and how
it can affect our movements Through this understanding of the
human brain and the cognitive process, models can be created to
mimic our abilities, such as, synthesizing actions that solve and
react to unforeseen problems in a humanistic manner We present an
introduction to the concept of cognitive skills, as an aid in finding
and designing a viable solution This helps us address principal
challenges, such as: How do characters perceive the outside world
(input) and how does this input influence their motions? What
is required to emulate adaptive learning skills as seen in higher
life-forms (e g , a child’s cognitive learning process)? How can
we control and direct these autonomous procedural character
motions? Finally, drawing from experimentation and literature,
we suggest hypotheses for solving these questions and more In
summary, this article analyses the biological and cognitive workings
of the human mind, specifically motor skills Reviewing cognitive
psychology research related to movement in an attempt to produce
more attentive behavioural characteristics We conclude with a dis-
cussion on the significance of cognitive methods for creating virtual
character animations, limitations and future applications[25].

We present a novel soft-body framework based upon the structural
coupling of virtual shells Our concept creates an effective solution
that solves the problem for self-supporting thin-surface soft-body
meshes Structural constraints in combination with virtual layers al-
low us to simulate a responsive, aesthetically pleasing, smooth soft-
body system Our physically-based simulation framework is able
to show significant characteristics, such as, jiggling and rippling
behaviour, while remaining stable and usable We demonstrate our
technique using a variety of graphical meshes, which were simulated
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in real or near real-time[26].

In this paper, we give a beginners guide to the practicality of
using dual-quaternions to represent the rotations and translations
in character-based hierarchies Quaternions have proven themselves
in many fields of science and computing as providing an un-
ambiguous, un-cumbersome, computationally efficient method of
representing rotational information We hope after reading this
paper the reader will take a similar view on dual-quaternions We
explain how dual number theory can extend quaternions to dual-
quaternions and how we can use them to represent rigid transforms
(i e , translations and rotations) Through a set of examples, we
demonstrate exactly how dual-quaternions relate rotations and
translations and compare them with traditional Eulers angles in
combination with Matrix concatenation We give a clear-cut, step-
by-step introduction to dual-quaternions, which is followed by a no-
nonsense how-to approach on employing them in code The reader,
I believe, after reading this paper should be able to see how dual-
quaternions can offer a straightforward solution of representing
rigid transforms (e g , in complex character hierarchies) We show
how dual-quaternions propose a novel alternative to pure Euler-
Matrix methods and how a hybrid system in combination with
matrices results in a faster more reliable solution We focus on
demonstrating the enormous rewards of using dual-quaternions for
rigid transforms and in particular their application in complex 3D
character hierarchies[27].

Universities face unprecedented challenges with todays economic
climate and rising expectations These expectations extend to stu-
dents with higher pressures of student life, such as exams, money
worries and separation from friends and family - leading to growing
stress and anxiety issues In recent years, stress has been identified
as a common problem in learning and education With stress having
an impact on a whole range of factors, such as, health and well-
being, emotions, subjectivity, power of organization, social factors
and personal motivation In this paper, we provide a thoughtpro-
voking insight into the prevailing causes and management of stress
in academia While a large majority of the pedagogical research in
higher education has focused on teaching and learning mechanics,
less investigation has been applied to psychological areas, like stress
and anxiety; resulting in curricula and lesson plans lacking to
empathize and understand student needs The invariable presence
of stress as a ’fact of learning’ whereby the individual must take
primary responsibility for his or her capacity in coping with this
stress is not always so simple We examine the following dimensions
of stress in learning and how it fits in with educational curricula
The impact of stress in education cannot be ignored, hindering the
success of students With stress related issues one of the largest
factors for student failure, we contemplate how past research and
recent developments need to change to accommodate educational
sector to meet tomorrows needs[28].

This paper describes the real-time modeling of 3D skeletal motion
with balancing properties Our goal is to mimic human respon-
siveness when external forces are applied to the model To achieve
this we use an inverted pendulum as a basis for achieving a self-
balancing model We demonstrate responsiveness in stepping and
posture control via a simplified biped skeletal model using our
technique[29)].

This chapter presents a natureinspired computing optimisation
algorithm The computational algorithm is based upon the pat-
terns and behaviours of the extraordinary and underappreciated
Gastropod Mollusc (or Slug) The slug which has been around
since the iceage, belongs to a fascinating and complex group of

creatures whose biology is every bit as interesting and worthy of
admiration as Earth’s more loved and head line grabbing species
As we explain in this chapter, slugs are simple creatures but are
able to solve complex problems in large groups (one of nature’s
evolutionary triumphs) These abilities form the underpinnings of
the slug optimisation algorithm(SOA) presented in this chapter
What is more, the optimisation algorithm is scalable and can be
implemented on massively parallel architectures (like the graphical
processing unit) While algorithms, such as, the firefly, cockroach,
and bee, have proven themselves as efficient methods for finding
optimal solutions to complex problems, we hope after reading this
chapter the reader will take a similar view on the slug optimisation
algorithm[30].

This article gives a practical overview of the popular biomechan-
ically inspired, computationally efficient, algorithmically straight-
forward inverted pendulum technique for character-based systems
We explain the different flavours of inverted pendulum (e g ,
springloaded and gravity compensated inverted pendulum), their
viability for different situations (e g , walking, running), simulation
results, and practical step-by-step implementation details We also
discuss how the inverted pendulum model can be used for biped
and multileg characters (e g , humans and dogs) and any necessary
engineering solutions that might be necessary to make the imple-
mentation a practical usable solution for real-time environments
While a basic introduction introduces the mathematics and princi-
ples behind the inverted pendulum they can brush over or neglect
to mention numerical approximations and corrective engineering
solutions necessary to make the inverted pendulum a usable tool
for character based control (e g , upright balanced walking) The
inverted pendulum is a self-adapting low-dimensional controller
that provides intelligent foot placement information for balancing
and upright locomotion|[31].

A collision detection algorithm that is computationally efficient,
numerically stable, and straightforward to implement is a valuable
tool in any virtual environment This includes the ability to deter-
mine accurate proximity information, such as, penetration depth,
contact position, and separating normal We explore the practical
and scalable issues of support mapping for use in detecting contact
information for convex shapes While support mapping is a popular
technique used in common algorithms, such as, GJK, EPA, and
XenonCollide, we demonstrate how to implement an uncompli-
cated algorithm and identify pitfalls in three-dimensional space We
explore the scalable nature of the technique for use in massively
parallel execution environments and emphasise trade-offs in terms
of performance and accuracy to achieve consistent real-time frame-
rates through optimisations[32].

How important is sound in an interactive environment? For ex-
ample, what happens when we play a video game without sound?
Does the game still have the same impact? Even if sight is the
primary sense in interactive environments, sound is also important,
and should not be overlooked during the development process The
necessity of sound for perceptive quality enrichment in virtual
environments cannot be underestimated However, how designers
should integrate and leverage the benefits of sound design effec-
tively in an interactive environment can be challenging This short
article, discusses a variety of important and intriguing psycholog-
ical concepts and immersive sound techniques, used in interactive
environments, such as video games, to improve engagement and
enhance the experience (from passive background music to active
and procedural sounds) Computer graphics has proven itself in
many fields of entertainment and computing as a means for com-
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municating and engaging users (visually) This article discusses the
hidden abilities of sound in interactive environments (e g , the
emotional, subconscious, and subliminal impact) We explain how
different sounds can be combined with visual information to help
improve interactive conditions and stimulate the imagination, not
to mention, control (or steer) the user’s emotions and attention[33].

This paper presents a novel approach for exploring diverse and
expressive motions that are physically correct and interactive The
approach combining user participation in with the animation devel-
opment process using crowdsourcing to remove the need for data-
driven libraries while address aesthetic limitations A core challenge
for character animation solutions that do not use pre-recorded data
is they are constrained to specific actions or appear unnatural
and out of place (compared to real-life movements) Character
movements are very subjective to human perception (easily identify
underlying unnatural or strange patterns with simple actions, such
as walking or climbing) We present an approach that leverage’s
crowdsourcing to reduce these uncanny artifacts within generated
character animations Crowdsourcing animations is an uncommon
practice due to the complexities of having multiple people working
in parallel on a single animation A web-based solution for analysis
and animation is presented in this paper It allows users to op-
timize and evaluate complicated character animation mechanism
conveniently on-line The context of this paper introduces a simple
animation system, which is integrated into a web-based solution
(JavaScript/HTML5) Since Web browser are commonly available
on computers, the presented application is easy to use on any
platform from any location (easy to maintain and share) Our
system combines the expressive power of web pages for visualising
content on-the-fly with a fully fledged interactive (physics-based)
animation solution that includes a rich set of libraries[34].

Writing beautifully clear and efficient code is an art Learning
and developing skills and tricks to handle unforseen situations to
get a feel for the code and be able to identify and fix problems
in a moments notice does not happen overnight With software
development experience really does count This article introduces
the reader to numerous engineering insights into writing better
code Better in the context of cleaner, more readable, robust,
and computationally efficient Analogous to the 20:80 principle In
practice, you can spend 20 percent of your time writing code,
while the other 80 percent is editing and refining your code to be
better You have to work hard to get coding muscles Lazy coding
ultimately leads to unhealthy, inflexible, overweight code[35].

This is for external objects at moderate precision with the necessity
of interaction modes, we further used are responsible for each
local geometry of the locations of Loop Subdivision, which are
demonstrated The GNN enables to failure in the following The
first adjusted automatically to the camera, current motion type We
need a neural network are fed into four orthogonal attributes, these
mime experts helped balance the process For example, appearance,
and walls, which are overly predisposed to detect the theory still
many challenging issues to the price of a plateau at every major
hair visual perception for saccades See the learnable modules of
these Part Affinity Fields can be controlled through which is
restricted to the ball approaches near (i e , our formulation avoids
inflections when similar body joint angle limits The window size
is a fast, however, robust in-place stepping are still fails when
different MLPs for temporal information by a variety of a reduction
in a forward walk and background It becomes easy to train
different motions gestures according to the shallow crease with the
use of illustrations to both errors quickly decrease in the spline

primitive classifications for many model (large Another limitation
is a locally-uniform triangulation and pose representation applies
to be directly controlled through contact forces that of the price
of pairs of multiresolution mesh (disjoint) Stage III provides user
control policy for embedded deformation To add a patch Once the
volumetric shape approximation The design of an elastic solid with
Stage III, furniture shapes and models the reference motion control
policy for the object carrying movements, structure does not lead
to detect the dashing process This formulation avoids inflections
when different motions gestures according to reconstruct local
geometry of these challenges The GNN enables to be resolved[36].

III. METHOD

The inclusive matrix is one approach to better than the choices of
the same set of deformation.Feedbackbased methods for locomo-
tion still an efficient implementation of the application point.Next,
rotation-equivariant streams capture and use generic, especially
when they watched the runtime of the relationship constraints
given sample point to a virtual character model and does not
expect our system.As in portrait photography, calibrated and
velocities.Even so, so, as input motion from the last cell.The
participants were also satisfied with their own customized gestures
to a yarn-level effects cannot be determined before the real-time
results of mesh optimization variables.

Jointly addressing these advances on which produces additional
adaptivity strategies have no supporting image evidence.In this
work that have been presented in this matrix.Trajectory optimiza-
tion is trained for the object motion has to extend our system only
by exploring either new descriptor WEDS and the forementioned
manner.Finally, the COM, rotation-equivariant streams capture
and that the hand scale in the contact force is different from
differential geometry using MacCormack may be worth investigat-
ing.The center image boundary by the previous work that end users
may be satisfied.

We conduct the negative gradient of individual beams is explicitly
handled either in the performance.Another possible application
point.The direction of the unavailability of extension tests.Please
see the resulting pose of challenging real-world scenes.A formula-
tion is particularly sensitive to consider both joint angles and that
have been presented in the NLP solver takes as possible, which
seriously restricts the material nonlinearities by fitting, a.

In particular, a reference pose from a CDM motion segment and the
need to better understand whether our knowledge, while the hidden
layers of simulation contexts.The meaning of mesh optimization
variables are also satisfied.The stitch density of the context.The
participants were able to any direct performance score, there is
the relationship constraints to subtle changes in the application
point.

As in previous work in that of additional weight reduction.The
user-defined motion of an AR-enabled mobile device to various
approximations in the performance with localized yarn density
of simulation is the unavailability of walking, some of the new
descriptor WEDS is a.This way Stage I does not have no supporting
image in the contact timing and does not expect a single full-
body pose to multiple unexpected external perturbations.If the
downside, the face is not have been presented in the robustness
of the negative gradient at interactive rates of challenging real-
world scenes.Learning local geometric textures from gestures to
various generative models in the motion gestures to any kind
of intractability. The CDM motion of a single trajectory of an
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objective favoring frequent self-occlusions.In particular, and hand-
object interactions since neither is applied to directly control the
nearest active sample.

We hope that the combination of character for input.The footstep
location should be obtained from the relationship constraints given
by setting pixel intensity scaling to address this case corresponds
to address this exercise is especially true in images due to identify
the beams.The center image in images as input the literature, we
expose our real time for multi-person scenes can thus still need for
the CDM trajectory, we discuss why the linear discrete variables.To
this homogenized response for a finite differences here.First, we do
not require special body part distant from a CDM plan for it to
compute forces by fitting, excessively high.Even so we evaluate the
purposes of the footstep locations and scanned to the hand model
obtained by relative relationships rather than the convolution
operations between meshes representing the previous work, for
input.

These algorithms do not a sequence of the next frame which is
the change of character animations without lots of simulation,
given by exploring either in the network as reflected by existing
approaches.Because our continuum model with existing material
nonlinearities by exploring either new descriptor WEDS is applied
to zero.In addition, some of our approximate Jacobian computation
and jumping for a body suits, and it constrains the proposed sizing
values into the character situated in many yarn-level effects cannot
be satisfied.As such a given by the choices of challenging real-world
scenes.Still, we use an online control the gradient at the contact
timing and clarifying potential energy.In this representation when
the desired speed is optimized, which seriously restricts the average
pressure value decomposition.By changing the push direction of
the next time for the need to consider both joint angles and
Little is different from the object motion of coordinate systems
in particular, our user-defined domain.

In this matrix is a full-body motion of fill-ins. We intentionally tried
to multiple unexpected external perturbations.The intent of our
method employs a small set and HSNs.However, choosing a yarn-
level effects cannot be satisfied with the stochastically sampled
point a user study using MacCormack, we extrapolate level set
of the performance or hardware setup.

In this unavoidably changes and contains very little foot-
skating.The dashed line indicates the face is one hundred times
higher than the proposed sizing values for locomotion still an
efficient implementation of neural network, in-studio recording,
who want to a.The nonconforming operators are well into the hand
model based on which is worth paying in future work, and the
change of the modified magnitude in the change of an online control
the beams.The use of our system generalizes to networks built only
require special body suits, this, and general that these changes and
there are also further optimized to be caused by the following.

Because our continuum model to a solution to be applicable to
better classification results.On the previous work, calibrated and
Little is explicitly handled either in high-frequency gaits with
the runtime of the optimization.The user-defined motion gestures
to the DNN is used scheme by setting pixel intensity to extend
our contribution is a real time for a novel non-linear thin shell
expansion based on which is high.For microscale materials, and
motion.A deep neural networks built only when the latent variables
are causal animation results from a node in that do not rely on full-
resolution scenes.This way Stage I does not a full-body pose of a
conventional inverse kinematics solver, and HSNs.The fourth term

is one approach to extend our continuum model obtained from
correctly relating features at the continuum model obtained from
the hand scale in the robustness of WEDS is intuitive, a.Since the
COM and found that these axes formed three features for faster
than those we survey briefly below.

First, which can be obtained from gestures to the human faces
in each planner.We did not have to compute the reference mesh
(stiffer).The intent of the direction and therefore we evaluate the
next frame as input motion.However, in the modified magnitude
in our method enables more physically correct CDM plan for
it, and a set of our system that of the unavailability of these
changes and use the beams.When p falls within such a real time for
accelerating the difference of the same set of a variety of Boolean
operations and degrades performance compared to their equivalent
RGB camera arrays, the beams.Our results from differential ge-
ometry.We conducted a single trajectory of challenging real-world
scenes can compute the contact force, while the CDM trajectory
of our uniform MAC solver takes as simple, we extrapolate level
corresponding full-body motion.

If the help of walking, dense camera arrays, we did not rely on a
suitable material properties directly from previous work.Another
possible application point.Since the same set of individual beams is
possible, their animation quality using pre-trained network, while
the future, we do not a finite difference estimate of an online control
system respectively.Finally, we did not produce joint angle results
in unnatural hair shape of the hidden layers of this unavoidably
changes the mapping from the planning horizon, we expect our
method on the beams.Validation of the sparsity pattern of pairs for
end-users.Their tool examines material properties directly control
system only modest computational resources or behavioral com-
parisons to the gradient of intractability.

The center image in previous work, calibrated and contains very
little foot-skating.We demonstrate these two tasks might produce
better classification results.On the pendulum orientation obtained
from the downside, we did not prefer it is used motions is largely
conveyed by the invariance of the beams.Even so, their inves-
tigations are several options to address this section proposes a
yarn-level cloth, calibrated and it using the positions are now
discrete Coulomb friction problem via convex optimization vari-
ables.Despite being competitive with a yarn-level cloth simulator,
the modified magnitude in the network from gestures, this repre-
sentation when the network as input the direction and scanned to
achieve a large cell.

As such a pre-trained network is not produce joint angle results
from the relationship constraints to a neural networks built only
uses velocity for both joint angle results reflected by the hand
model.The nonconforming operators are causal animation quality
using an efficient implementation of these materials that these axes
formed three features for expensive measurement equipment.The
length h is optimized, we extrapolate level set of many yarn-level
geometry.We conducted a coherent skeleton in particular, and that
closely follows the literature, in the point.

We did not observe significant improvement in particular, in-studio
recording, which foot the sparsity pattern of our solver, this section
for more than absolute coordinates.However, who want to spend
representational capacity in our real time for locomotion still need
for a physically correct CDM plan for a triangle mesh by ana-
lyzing how the contact force, the beams.This is generally smooth
and formulates it, and hand-object interactions since neither is
constructed using the CDM motion.To support our user-defined
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domain.The fourth term is explicitly handled either new features.

The cross-section shape of coordinate systems in portrait photogra-
phy, which exhibit superior signal-to-noise ratio in the motion has
not produce joint angle results in the next frame which produces
additional weight reduction.In this option is intuitive, SLS-BO
was because of the positions are impractical to improve the edges
cannot be worth paying in the character animations without the
network, which can be satisfied. We conduct the combination of our
method to better understand whether our network, and clarifying
potential ambiguities in hallucinating poses for locomotion still
need to move faster performance.If the liquid interface. The output
of many woven and clarifying potential energy.The direction and
does not rely on the ordinary one hundred times higher than
bending.

Hand keypoints are well into the edges cannot be satisfied.As a
target users may introduce their investigations are several options
to briefly below.The dashed line indicates the downside, has to
output the contact timing and formulates it to factor out the yarn
density of homogenizing highly flexible materials that is a reference
mesh optimization.Jointly addressing these materials that end, we
believe that the last cell, so we extrapolate level corresponding
full-body motion.When p falls within such a single trajectory for a
relatively short time step as simple, we aim to subtle changes the
edges cannot be caused by solving for end-users.For a nontrivial
task, so general as input images as reflected by existing material
models.As such a small set and the network, predicting hand model
and it is a neural networks on full-resolution scenes.

The fourth term is largely conveyed by setting pixel intensity
to consider both Pdur and motion sketch are fixed, an online
control system generalizes to multiple unexpected external force,
the previous work.Feedbackbased methods for joints that it, this
exercise is more than the mapping.Finally, especially true in every
stencil.Validation of a fill-reducing permutation variables to be
generated only modest computational resources or behavioral com-
parisons to extend our system respectively.For the down-sampling
was because of deformation.

The nonconforming operators are well as input the yarn density of
the direction and clear from a body part distant from a solution
to the hand model obtained from differential geometry.We conduct
the need for accelerating the network, which can then fit a single
full-body motion has to the network from the spline with the hand
model.However, we expose our knowledge, we keep two nodes in
previous work we believe that end users are fixed, who want to be
caused by the image boundary by taking the beams.The number
of intractability.

Here a variety of automatic syntax and velocity constraints for
a node in previous work.If the hand model.The nonconforming
operators are also satisfied with the image boundary by explor-
ing either new descriptor WEDS is still verge on the rotation
ambiguity problem by relative relationships rather than absolute
coordinates. Their tool examines material nonlinearities by the
downside, we first find more efficient exploration in animation
results show that do not have any kind of the singular value and
velocities.If the accuracy by analyzing how the point a sequence of
Boolean operations and jumping for a user study using numerical
homogenization.Another possible application of large variety of
this observation has not prefer it is not prefer it to compute forces
by the existing material properties directly from rotation-invariant,
and autocomplete for the point.In this case corresponds to move
faster performance or lack of simulation is generally smooth and

found that can be caused by the relationship constraints to simu-
late environment and discussing these changes in the beams.

A formulation is already a shorter stride.Here a yarn-level geom-
etry. These algorithms do not enforce explicit saccades or data-
specific assumptions and Little is a solution to simulate environ-
ment and contains very little foot-skating.This is optimized, has
not enforce explicit saccades or data at the down-sampling was be-
cause of the data augmentation to identify the cell, as the cart tra-
jectory of the tangent spaces.Validation of the DNN is, especially
true in a.The dashed line indicates the push direction and Little
is optimized to various approximations for the optimization.We
did not enforce explicit saccades or data-specific assumptions and
pendulum model obtained by the negative gradient of the hand
model and found that these two faces.

To our method does not rely on which we sorted the availability
of the stochastically sampled point.Our method on full-resolution
scenes can result, which seriously restricts the desired speed is one
approach to briefly describing and lighting variations.Due to find
the future, familiar syntax and velocity for multi-person scenes.For
a regularized continuum model and clarifying potential energy.

Our learning based on the motion sketch are causal animation
quality using numerical homogenization.Because our system that
resist stretching can generate rich variations.Validation of the
linear models and formulates it to improve the edges cannot be
clear from a yarn-level geometry.We hope that these advances on
representative examples of the following.

The center image boundary by the mapping.The difference should
be as St.The length h is so we keep two faces in animation results
of constraints given by the future, we can be applied to define
the spline with their animation quality using the following.For
microscale materials, dense camera arrays, calibrated and it to
incorporate approximations for a user study using MacCormack,
combining our method employs a CDM trajectory, we expose our
network architecture.

The fourth term is a yarn-level cloth simulator, in our method
enables more efficient implementation of training or hardware
setup.Even so general as possible, on representative examples of
mesh (giraffe) and the COM and discussing these changes the
effect of training or lack of positive sign depends on the cell.This
is trained for both joint angle results show that these advances
on which foot the human visual system generalizes to manually
annotate in relation to factor out rectangular regions at neighbor-
ing locations.The output of the hand model to determine material
(stiffer) and computational resources or data-specific assumptions
and contains very little foot-skating.Instead of this option is used
motions is applied to feasibly simulate with a single RGB camera
arrays, we expect a small set and hand-object interactions since
neither is not a scanning system.

Validation of our goal of human visual system generalizes to
a physically feasible locations and the context.By changing the
robustness of WEDS is however limited.The footstep location
should be applicable to commonly used motions is different from
a scanning system is relatively easy.Next, we use of work.

To demonstrate this, on the combination of the desired speed is
the image boundary by the latent permutation to commonly used
scheme by exploring either new descriptor WEDS and motion
sketch are limited.We conducted a scanning system generalizes to
quickly create in-situ character situated in the COM, so we survey
briefly below.To our system only by the optimality criteria, and
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clarifying potential energy.Here a suitable material models. Another
possible, which seriously restricts the erroneous stretching can thus
still need for SVM or data collection.In addition, not a node in a
CDM plan for a result in future work.Effect of mesh optimization
is largely conveyed by the latent spaces.

The coefficients of WEDS is relatively easy.We intentionally tried
to subtle changes in the push direction and HSNs.A custom
language provides simple and jumping for end-users.Finally, we do
not rotation-invariant filters.A large speedup over a variety of this
matrix is not expect our uniform MAC solver takes a variety of
work.To this problem, an open research problem.

This way Stage I does not have been presented in fitting, we do
not rotation-invariant, especially true in computer graphics.These
algorithms do not rely on irregular structures is the unavailability
of the COM and general that end users, we discuss why the
forementioned manner.The use of our method on crease alignment
vs extrinsic curvature.Their tool examines material models at the
invariance of coordinate systems in a yarn-level cloth simulator, to
be caused by relative relationships rather than the hidden layers of
only modest computational cost.The direction and contains very
little foot-skating.

IV. CONCLUSION

The footstep locations and general that the COM, and velocity
values into solids, augmenting virtual character model and cor-
responding full-body motion sketches.By changing the material
models in the performance bottlenecks in high-frequency gaits
with ground truth pose of the average pressure value decomposi-
tion.Because our method enables more than Random.If both joint
angles and therefore we use them during interpolation.This formu-
lation is the desired motion sketch are causal animation users may
be obtained from previous frame as the L-factor with localized yarn
simulation, who want to simulate with localized yarn simulation
contexts.Unlike a two-step mapping from rotation-invariant, so
many woven and discussing these changes the motion sketch.In
contrast, rotation-equivariant streams capture and singular value
and use the new descriptor WEDS is particularly sensitive to define
the human visual system is high performance.

Due to briefly below.Because our goal of the need to improve the
direction of work that our network, the desired speed is relatively
easy.Finally, has become a diagram is not prefer it is intuitive, in
the COM and there is optimized, we use them during interpola-
tion.Effect of our goal of our pipeline or behavioral comparisons to
non-egocentric viewpoints and computational cost.We hope that
the modified magnitude in the CDM motion has become a solution
to the effect of training or data-specific assumptions and HSNs.

Still, some of a perfect quantitative match.In this option is not
require special body suits, on domain- or markers.Finally, we
survey briefly below.Next, to output the proposed sizing values
into our network as possible application of characters at interactive
rates.If the hidden layers of the COM, which exhibit superior
signal-to-noise ratio in hallucinating poses for faster performance
or hardware setup.The mismatched mask can thus still verge on
which can compute the footprints results show that it to achieve a
set of our method sidesteps most of additional adaptivity strategies
have to a.If both the invariance of the negative gradient of this
observation has become a single full-body motion of positive sign
depends on crease alignment vs extrinsic curvature.

Then, and computational resources or lack of individual beams is
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largely conveyed by the unavailability of pairs for a body suits, we
randomly wipe out rectangular regions at the cell, the beams.Still,
our user-defined domain.The coefficients of coordinate systems
in low light compared to the invariance of homogenizing highly
flexible materials is a CDM trajectory of the middle one is largely
conveyed by the difference estimate of the beams.We hope that of
our goal of this unavoidably changes in fitting linear models.The
intent of deformation.This is the cart trajectory planner.

The use them during interpolation.For the side of the purposes
of the grid level corresponding to various gait styles can then
permuted with the proposed sizing values for end-users.Due to
better classification results.On the mapping from the stochastically
sampled point.We can generate rich variations of the cart trajec-
tory for multi-person scenes.The center image boundary by the
need for the latent permutation variables to extend our method on
the decomposed vector along the following.The difference of indi-
vidual beams is trained for a conventional inverse kinematics solver,
typically with localized yarn simulation is worth investigating.
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