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Opening Keynote

[7 Ted Chiang

Learning from past
e Imperial Earth: 1960s -> imagine text / graphics on the screen -> calculator + clocks
e Snow Crash by Neal Stephenson: 1992 -> Google Earth; recording speech using visual symbols
e From Reading in the Brain, Stanislas Dehaene, 2010 -> will character evolve in the future?

Humans naturally pick up speech (like birds sing), writing is artificially taught
e written language was iterated to make reading quicker (spacing, lower/upper case, etc)
e there are less ambiguities in written language. Different phrases can sound very similar.

o e.g., How to wreck a nice beach vs. How to recognize speech

Rhyme and meter helped to memorize phrases, as one could anticipate how the next line should sound like. Since the
introduction of written language, rhyme and meter became optional/decorative.

Why are we writing a presentation beforehand that is delivered orally?
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e Writing helps you organize your thoughts -> cognitive technology, technology for thinking

Does it make us a cyborg? It extends our abilities.
e Eyeglasses fix a biological deficit.
e Neurolink implants -> motor-impairments -> Elon musk -> more productive -> skeptical -> advantage over
biological abilities?

Externalizing thoughts in writing can extend but also limit us. What happens when we don't have access to our devices
anymore?
e Our body works great as a biological adapter to use and manipulate physical objects. What would it take to
invasively extend the abilities through augmentation? And will it make things much better?

Math and programming languages are tools for thinking within a specific domain.

Computer text -> computer graphics -> What's next?

speech -> (we gained the concept of words, rhyme and meter lose their utility) -> the written word -> (what linguistic

features might we gain?, what else loses its utility?) -> ?

What is the next step beyond written language itself? What is the next cognitive technology that is better than writing?
e discovery that are neurons that detect shapes. Could there be symbols, especially for displays?t

Is technology dehumanizing? Cyborg, humans part of a cog.

What technology is humanizing? Would the presenter have told their stories, when they grew up in an environment
where there is no written language? Storytelling is more about the performance. Ted is glad he has access to written
language.

Technology will give us new ways to be human.

Writing was around for a long time, but it takes centuries until it is dominant; someone could easily propose a
new symbolic input, but shifts have to occur incrementally: low-case, punctuations - no one would understood
them if introduced all at once.

David’'s own thoughts:

e Alphabet and language are encoding that a sufficient number of people have agreed on. These are maybe
minimal as pens and typewriters are only that much expressive. With access to generative art and media online,
can we extend language with more expensive pictograms on-the-spot? Emojis are already helping add
emotional nuances to written language (e.g. make understanding sarcasm more easily. etc.). These may help
convey thoughts more efficiently. But what could help us think better? E.g. mind maps, diagrams / flowchart?
What about other non-linear types of storytelling? Is hypertext/web that? But it's somewhat slow. Could AR
glasses make hypertext more instant? Make it feel more like an extension of ourselves rather than a tool | use
asynchronously? Can we share that mind map/hypertext with other people more efficiently for easier “thought
transplantation”? Can we represent verbs and adjectives visually as edges/connections in mind maps, and
nodes as objects/subjects/concepts? More visually expressing concepts and relationships of ideas to another...
Can a mind map be expressive as a picture? Understanding things at one glance, rather than “reading” the mind
map.

Ruofei's own thoughts:

e At one time, there would be a minimum language required for people to understand each other, whereas
real-time visuals, graphics, and ad hoc, automatic communication assists people to build trust and resolve
ambiguities.

e One of the main reasons speech is still preferred than language is that it attracts mult-modal attention and
leverages multiple parts of brain: sound, visual, language, gestures, body language, micro expressions; which
emphasize memories and help people build trust.

o This is also why Tiktok, Dalle-2, Imagen is popular by adding additional dimensions to language alone.



o Immersion aids recall.

Vision Talk: Barbara Tversky

Space, cognition, and action.
Gestures are actions; can they help action understanding?

Vision Talk: Jaime Teevan
https://www.microsoft.com/en-us/research/publication/microsoft-new-future-of-work-report-2022/
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Hybrid Work Era: Tech + Space

Jaime Teevan, Chief Scientist 8 Technical Fellow, Microsoft

- Arlﬁ; MI'_”]T'_"'“_"

|

-
e |
\

Closing: Marissa Mayer
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AMA Session by Lining Yao on "Doing antidisciplinary research’

Keywords:

thing right, engineering design, right way, different things, designer way, junior researchers, team right, different ways,
Right nature physics, physical materials, disciplinary research, right doctors, right lifestyles, perfect right, field
engineering material science, Matrix engineering things, different backgrounds designer

Text version link: https://lu8iagkext.feishu.cn/minutes/obcng72tvmn4ixw392p9rkgr?from=from_copylink

Technical Programs

Virtual Reality / Augmented Reality

Sensory

Integrating Real-World Distractions into Virtual Reality

h ://programs.sigchi.org/uist/2022/program/conten

integrating distraction into VR



https://programs.sigchi.org/uist/2022/program/content/85035

@ laughing sound

1. hammer drops (direct)

1. torch (direct)

2. fog (stretch)

@ footstep sound

1. train (direct)

2. tornado (stretch)

@ drilling sound

@ food smell
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1. food truck (direct)
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Figure 7: Study #1 mapping design used in custom fruit ninja game. It involves four sound stimuli: (a) laughing sound, (b) foot-
step sound, (c) drilling sound, (d) hammering sound, and five multimodal stimuli: (e) touch, (f) wind, (g) heat, (h) vibration and
(i) food smell. For each distraction, we designed both a direct and stretch mapping that attempted to integrate this distraction

into VR.

Layout

AUIT - the Adaptive User Interfaces Toolkit for Designing XR Applications

pdf

https://programs.sigchi.org/uist/2022/program/content

See-through

The Ul for a video
call follows the user —
the creator sets a
distance-based
adaptation objective
for this.

The creator adds a
second objective to
make the Ul more
visible — the FOV
objective keeps it
in the user’s view.

As the Ul collided with
the fridge, the creator
adds the third Avoid
Occlusion objective -
it moves the Ul away
from other objects.

RealityLens: A User Interface for Blending Customized Physical World View into Virtual Reality

https://programs.sigchi.org/uist/2022/program/content/85028

Depending on context,
several adaptations are
possible. AUIT uses a
multi-objective solver to
find appropriate
adaptations.


https://www.researchgate.net/profile/Joao-Belo-3/publication/363519810_AUIT_-_the_Adaptive_User_Interfaces_Toolkit_for_Designing_XR_Applications/links/6320ca7b70cc936cd3060e73/AUIT-the-Adaptive-User-Interfaces-Toolkit-for-Designing-XR-Applications.pdf
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Multi-player

RemoteLab: Virtual Reality Remote study Tool Kit
https://programs.sigchi.org/uist/2022/program/content/84991

Audio & Video communication Shared virtual Scene

Live remote site
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Remote participant Researcher Researcher’s overview

PassengXR: A Low Cost Platform for Any-Car, Multi-User, Motion-Based Passenger XR Experiences

https://programs.sigchi.org/uist/2022/index/content/84970
https://dl.acm.ora/doi/pdf/10.1145/3526113.3545657
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Figure 4: Illustration showcasing the Matched Virtual and Figure 5: The Movement-Locked Content for Productivity ap-

Physical Movement application (top), where the movement plication, where a single user interacts with web-based word
of the virtual spaceship (bottom) reference frame matches processor, pdf and video content locked to the reference
the movement of the real car the passenger is inside. frame of the virtual vehicle they are sat inside. A digitised
city route updates around the vehicle based on the real loca-
tion.
Gestures

RIDS: Implicit Detection of a Selection Gesture Using Hand Motion Dynamics During Freehand Pointing in Virtual Reality

https://programs.sigchi.org/uist/2022/program/content/84993
https://dl.acm.org/doi/pdf/10.1145/3526113.3545701
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Feature Name Description

Mathematical Formula

Pos. Vel. hand position velocity v
Pos. Accel. hand position acceleration a
Pos. Jerk hand position jerk j
Pos. Vel. Dir. Chge. velocity direction change A
Pos. Accel. Dir. Chge. acceleration direction change Aa
Pos. Jerk Dir. Chge. jerk direction change Aj
Pos. Abs. Work absolute work of hand position
time since peak hand position velocity ty,,
Time since Pos. Peak Vel. reset the start time to 0 after

each pinch selection event

time since peak hand position acceleration tq,,,
reset the start time to 0 after

each pinch selection event

Time since Pos. Peak Accel.

Pos. Vel. Shape position velocity shape vs

Pos. Accel. Shape position acceleration shape as

Dir. Vel. hand pointing direction velocity v
Dir. Accel. hand pointing direction acceleration a
Dir. Jerk hand pointing direction jerk j

Dir. Abs. Work pointing direction absolute work

time since peak velocity of pointing
direction ty,, reset the start time to 0
after each pinch selection event

time since peak acceleration of pointing
direction t, ,» Teset the start time to 0

after each pinch selection event

Time since Dir. Peak Vel.

Time since Dir. Peak Accel.

Dir. Vel. Shape
Dir. Accel. Shape

pointing direction velocity shape vs
pointing direction acceleration shape as
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e vision-based tracking: cumbersome for lightweight devices, occlusion problems

e wrist-based sensing: more suited for AR glasses

Pinch gesture



RIDS: Make gesture detection agnostic to the sensing method. Detect motion preceding the pinch gesture
Use hand motion dynamics. Use wrist-based IMU and hand motion to detect the pinch gesture

Pointing behavior
There is a ballistic phase (high velocity) and a correction phase (low velocity) (Reference: Designing 3d selection
techniques using ballistic and corrective movements)

ARnnotate: An Augmented Reality Interface for Collecting Custom Dataset of 3D Hand-Object Interaction Pose Estimation

h ://dl.acm.or i/pdf/10.114 26113.354
https://programs.sigchi.org/uist/2022/program/content/85058

Enable novice end-users to collect 3D hand-object pose estimation datasets ad-hoc and on-site with the help of AR.
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S
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Figure 1: Overview of the ARnnotate workflow. (a) A user creates a bounding contour as the virtual representation of a tar-
get physical object in AR. (b) The user manipulates the bounding contour with a preferred gesture, while ARnnotate keeps
recording the 3D poses of both the bounding contour and hand obtained by a hand-tracking-capable AR-HMD as the dataset
labels. (c) ARnnotate replays the record as an interaction clip in AR. The user grabs the physical object using the same gesture
and manipulates it while ensuring both the hand and object are accurately aligned with the counterparts of the interaction
clip. ARnnotate captures the user’s first-person view as the dataset images and temporally pairs them with the corresponding
labels via back-end processing,. (d) The custom dataset created by ARnnotate.

Gaze

DEEP: 3D Gaze Pointing in Virtual Reality Leveraging Eyelid Movement

https://dl.acm.org/doi/pdf/10.1145/3526113.3545673
https://programs.sigchi.org/uist/2022/program/content/84993

AAE: Aperture Angle of Eyelids
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Figure 4: AAE value at different gaze locations.
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Visual Depth Adjustment Dwell Based Target Selection
AAE Data . . . .
1. Dwell Detection 2. Target Disambiguation
Range Threshold Exceeded —No > Gaze Data in Time Window » Calculate Py.pe, — Calculate Pioeation
I
Yes l | |
\ v
Time Threshold Exceeded Most Gaze Points Calculate Pjntended Based on w(n)
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Visual Depth Decreases Visual Depth Increases

Probabilistic gaze-point decoder

Pintended(k) = w(n) X Pdepth(k) +[1=w(n)] X Procation(k)- (1)

Pdepth(k) = (dmax — dk)/Z(dmax — d;)
1=1

What is users' gaze dwelling precision?

..

Detecting Input Recognition Errors and User Errors Using Gaze Dynamics in Virtual Reality

https://programs.sigchi.org/uist/2022/program/content/85046
https://dl.acm.or i/pdf/10.114 26113.354562
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Detecting Input Recognition Errors and User Errors using Gaze Dynamics in Virtual Reality
https://programs.sigchi.org/uist/2022/index/content/85046
https://dl.acm.org/doi/pdf/10.1145/3526113.3545628
Types of Errors to detect:
e Intentional Clicks
e User Errors
e Input Recognition error
Tile Search task
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Takeaway: Gaze features patterns can be used as a metric

Can gaze behavior be used to classify input event types? Yes — TCN Model
Relative generalizbale across three different VR settings.


https://programs.sigchi.org/uist/2022/index/content/85046
https://dl.acm.org/doi/pdf/10.1145/3526113.3545628

Perception

Exploring Sensory Conflict Effect Due to Upright Redirection While Using VR in Reclining & Lying Positions

https://programs.sigchi.ora/uist/2022/program/content/84985
https://dl.acm.ora/doi/pdf/10.1145/3526113.3545692
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Color-to-Depth Mappings as Depth Cues in Virtual Reality

https://dl.acm.org/doi/pdf/10.1145/3526113.3545646
https://programs.sigchi.org/uist/2022/index/content/85049
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Look over there! Investigating Saliency Modulation for Visual Guidance with Augmented Reality Glasses

https://dl.acm.org/doi/10.1145/3526113.3545633
https://dl.acm.org/doi/pdf/10.1145/3526113.3545633



https://programs.sigchi.org/uist/2022/program/content/84985
https://dl.acm.org/doi/pdf/10.1145/3526113.3545692
https://dl.acm.org/doi/pdf/10.1145/3526113.3545646
https://programs.sigchi.org/uist/2022/index/content/85049
https://dl.acm.org/doi/10.1145/3526113.3545633
https://dl.acm.org/doi/pdf/10.1145/3526113.3545633

VRhook: A Data Collection Tool for VR Motion Sickness Research

https://programs.sigchi.org/uist/2022/program/content/85059
https://dl.acm.org/doi/10.1145/3526113.3545656
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Haptics

Prolonging VR Haptic Experiences by Harvesting Kinetic Energy from the User

https://programs.sigchi.org/uist/2022/program/content/85033
https://dl.acm.org/doi/pdf/10.1145/3526113.3545635



https://programs.sigchi.org/uist/2022/program/content/85059
https://dl.acm.org/doi/10.1145/3526113.3545656
https://programs.sigchi.org/uist/2022/program/content/85033
https://dl.acm.org/doi/pdf/10.1145/3526113.3545635

(@ when haptic device is low on power, VR renders resistive

(® when haptic device is charged, VR can renders more
on-demand haptic feedback

-

enter energy@
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) eave energy- electro-tactile braking
harvesting

harvesting

t (© this can be repeated, prolonging haptic experiences in VR

Robotics

Mimic: In-Situ Recording and Re-Use of Demonstrations to Support Robot Teleoperation

https://dl.acm.or i/10.114 26113.354
https://programs.sigchi.org/uist/2022/program/content/84990

User activates macro @) to pick up
| ||each can regardless of location

1. Pick Can
® 2. Place Can

-9 ,

Saving demonstration as template Re-using template as a macro Re-using template as a program

Figure 1: Mimic is a system that allows robot users to record arbitrary robot trajectory demonstrations and (A) save them as
templates. Later, they can re-use templates for remotely teleoperating the robot to perform manipulation tasks through: (B)
macros, parametrized templates activated by buttons, and (C) programs, sequences of parametrized templates that operate
autonomeously.

Optimization

Optimizing the Timing of Intelligent Suggestion in Virtual Reality
https://programs.sigchi.org/uist/2022/program/content/85040
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e selecting far-away objects

Target prediction models
Challenge: “When” to suggest a target? (trade-off between time saving and accuracy)

Cost-benefit quantification (step 1)
gain = benefit*correct probability - cost*incorrect probability
benefits, costs:
1. potential time savings, time delay (due to distraction)
2. potential usage of a suggestion, non usage

Gain threshold determination (step 2)
How to determine the gain threshold?
2 approaches:

1. optimal thresholding (OT)

2. reinforcement learning (RL)

Authoring

MechARspace: An Authoring System Enabling Bidirectional Binding of Augmented Reality with Toys in Real-time

https://programs.sigchi.org/uist/2022/index/content/85012
https://dl.acm.org/doi/pdf/10.1145/3526113.3545668

Figure 1: An overview of MechARspace workflow. (a) A user starts with a chest (physical toy) which contains a rotation module
(part of our IoT toolkit). The chest, with its module, is imported into the AR scene by the user defining a bounding box
around it. (b) The user authors the interaction between the virtual ghost and the rotation module of the physical chest through
demonstration and input-output visual programming. The ghost pops out of the chest with respect to the angle the user sets
for the rotation module. (c) The user plays with his authored AR-enhanced toy.

Sketch

Sketched Reality: Sketching Bi-Directional Interactions Between Virtual and Physical Worlds with AR and Actuated Tangible Ul
https://dl.acm.org/doi/pdf/10.1145/3526113.3545626
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https://dl.acm.org/doi/pdf/10.1145/3526113.3545668
https://dl.acm.org/doi/pdf/10.1145/3526113.3545626

Physics Education Explorable Mechanism Tangible Gaming In-situ Programming

Newton's Cradle Mechanical Piston Hockey Game Programming Motion by Sketching

Figure 9: Application Sketches: Sketches highlighting the capability of Sketched Reality through Physical Education (left),
Explorable Mechanism (middle left), Tangible Gaming (middle right), In-situ Programming (right).

Design Space:
e Boundary Constraint, Geometric Constraint, Applied Force, Dynamic Collision
e Physical -> Virtual, Virtual to Physical

Reminds me of our CollaboVR + ChalkTalk:

(a) Two users discussing an (b) First-person view of user 2
interactive Newton's cradle. when user 1 manipulates the cradle.


https://duruofei.com/papers/He_CollaboVR-AReconfigurableFrameworkForMulti-UserToCommunicateInVirtualReality_ISMAR2020.pdf
https://vimeo.com/232230096

Photography

ReCapture: AR-Guided Time-lapse Photography
https://programs.sigchi.org/uist/2022/program/content/85032

https://dl.acm.or: i/pdf/10.114 26113.3545641
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Photographic Lighting Design with Photographer-in-the-Loop Bayesian Optimization

https://dl.acm.or i/pdf/10.114 26113.354
https://programs.sigchi.org/uist/2022/program/content/84977
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Selection & Paint
#lteration 2

Selection & Paint
#lteration 1

Initial Lighting

Debugging

ARDW: An Augmented Reality Workbench for Printed Circuit Board Debugging
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Latency:

ToolKit:
AUIT - the Adaptive User Interfaces Toolkit for Designing XR Applications

Propose five design goals

e Support a range of adaptation behavior
e Allowing combining multiuple adaptation in one adaption (solvers_
e Real time context collection and interpretation


https://programs.sigchi.org/uist/2022/program/content/85029

e Adaptation triggers
e A variety of property transitions

Optimizing the Timing of Intelligent Suggestion in Virtual Reality

Avatars

Eye Tracking

Speech

Accessibility

CrossA11y: Identifying Video Accessibility Issues via Cross-modal Grounding (Best Paper Award)
https://programs.sigchi.org/uist/2022/program/content/85006

A. Identify Accessibility Issues B. Address Accessibility Issues
Segment Audio Segment Video .
o - M < \ Captions Video Description ===
4 v I =

|[music] | s "
today I'm going to share some of
our secrets for our cheesecake 1.0 <
success " gy .
let's start with ourlpan opt))tions 1.0 w g [T [
you can use a regular13by 9 —_— ooscrborvoima | sov |- i
inch baking pan ™ . Slc'%ed Captions "
v » = S This step makes removing the

is step makes removing the »
cheesecake a breeze . cheese cake a breeze
add eggs one at a time on low __ 09 g Audio Description
speed Match  Ldia | “She lines the pan with foil.”
Audio & Video
CrossA11y:

(1) Identifies accessibility issues by locating modality asymmetries (in red) between audio segments and

video segments using cross-modal grounding.
(2) Lets authors address accessibility issues using the CrossA11y interface to write captions and video descriptions
(3) Creates a more accessible video from the authored descriptions.

Grounding pipeline:
(1) Segmentation that segments the video into audio and visual segments.
(2) Cross-modal Grounding that finds correspondences between visual and audio segments.


https://programs.sigchi.org/uist/2022/program/content/85006
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Figure 6: Example of visual to audio similarity matrix, and
visual to text (transcript) similarity matrix. Red dotted lines
highlight examples of asymmetric and potentially inacces-
sible segments.

(3) Postprocessing that filters identified correspondences: remove commonly detected accessibility issues that do
not need further description including: the presenter speaking to the camera, and silences.

TangibleGrid: Tangible Web Layout Design for Blind Users
https://programs.sigchi.org/uist/2022/index/content/85030
https://dl.acm.org/doi/10.1145/3526113.3545627
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Tangible Interaction

Fabrication

Flaticulation: Laser Cutting Joints with Articulated Angles

https://programs.sigchi.org/uist/2022/program/content/84979

Mixels: Fabricating Interfaces using Programmable Magnetic Pixels

https://programs.sigchi.org/uist/2022/program/content/84989

AirLogic: Embedding Pneumatic Computation and I/0 in 3D Models to Fabricate Electronics-Free Interactive Objects

https://programs.sigchi.org/uist/2022/program/content/84969


https://programs.sigchi.org/uist/2022/index/content/85030
https://dl.acm.org/doi/10.1145/3526113.3545627
https://programs.sigchi.org/uist/2022/program/content/84979
https://programs.sigchi.org/uist/2022/program/content/84989
https://programs.sigchi.org/uist/2022/program/content/84969

HingeCore: Laser-Cut Foamcore for Fast Assembly

https://programs.sigchi.org/uist/2022/program/content/85020

iWood: Makeable Vibration Sensor for Interactive Plywood
https://programs.sigchi.org/uist/2022/program/content/84974

Fibercuit: Prototyping High-Resolution Flexible and Kirigami Circuits with a Fiber Laser Engraver

https://programs.sigchi.org/uist/2022/program/content/85019
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Visualization / Storytelling

GANZzilla: User-Driven Direction Discovery in Generative Adversarial Networks
https://programs.sigchi.org/uist/2022/index/content/85004
https://dl.acm.org/doi/pdf/10.1145/3526113.3545638
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CodeToon: Story Ideation, Auto Comic Generation, and Structure Mapping for Code-Driven Storytelling

https://programs.sigchi.org/uist/2022/program/content/84976
https://dl.acm.org/doi/pdf/10.1145/3526113.3545617

Record Once, Post Everywhere: Automatic Shortening of Audio Stories for Social Media
https://programs.sigchi.org/uist/2022/program/content/85001

https://dl.acm.org/doi/10.1145/3526113.3545680

RealityTalk: Real-time Speech-driven Augmented Presentation for AR Live Storytelling
https://programs.sigchi.org/uist/2022/program/content/85010
https://dl.acm.org/doi/10.1145/3526113.3545702
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Jane Doe

Augmented Presentation

Augmented Reality
Interface

video editing

_—

Augmented Chironomia for Presenting Data to Remote Audiences [Honorable Mention]
https://programs.sigchi.org/uist/2022/program/content/85057
https://dl.acm.org/doi/10.1145/3526113.3545614
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-
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Text / Language / NLP

Beyond Text Generation: Supporting Writers with Continuous Automatic Text Summaries
https://dl.acm.org/doi/pdf/10.1145/3526113.3545672
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Nanoparticle-based drugs have the potential for improved targeting of cancer cells. This is I
because nanoparticles are tiny vehicles that can be engineered to transport drugs to tumors

Their design changes their ability to move in the body, and comectly target cancer cells. A
bioenginear might, for example, change the size, charge or malterial of the nanoparticle, coat the
nanopartickes with molecules that make them easy to recognize by cancer cells, or load them with
different drugs to kill cancer cells. Using the new EVONANO platform, the team were able to
simulate simple tumors, and more complex 1uMors with cancer stem cells, which are sometimes
difficult to treat and lead to relapse of some cancer patients. The strategy identified nanoparticle
designs that were known to work in previous research, as well as potential new strategies for
nanoparticle design

The paper, “Evolutionary computational platform for the automatc discovery of nanocarriers for
cancer freatment " is published today in the Nature journal Computational Materials. The paper is
the result of the European project EVONANO which involves Dr. Sabine Hauert and Dr. Namid
Stillman from the University of Bristol, and is led by Dr. lgor Balaz at the University of Novi Sad

"Simulations enable us to test many treatments, very quickly, and for a large varnety of tumors
W are still at the early stages of making virtual tumors, given the complex nature of the disease
but the hope is that even these simple digital tumaors can help us more efficiently design
nanomedicines for cancer,” said Dr Hauert Dr. Hauert said having the software to grow and treat
virtual tumors could prove useful in the development of targeted cancer freatments. "In the future
creating a digital twin of a patient tumor could enable the design of new nanoparticle treatments
specialized for their needs, without the need for axtensive trial and error or laboratory work, which
s often costly and limited in its ability to quickly iterate on solutions suited for individual patients,”
said Dr. Hauert
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Threddy: An Interactive System for Personalized Thread-based Exploration and Organization of Scientific Literature

https://dl.acm.org/doi/pdf/10.1145/3526113.3545660
h rograms.sigchi.org/uist/2022/program/conten

Reviewing the literature to understand relevant threads of past work is a critical part of research and vehicle for
learning. However, as the scientific literature grows the challenges for users to find and make sense of the many
different threads of research grow as well. Previous work has helped scholars to find and group papers with citation
information or textual similarity using standalone tools or overview visualizations. Instead, in this work we explore a tool
integrated into users’ reading process that helps them with leveraging authors’ existing summarization of threads,
typically in introduction or related work sections, in order to situate their own work’s contributions. To explore this we
developed a prototype that supports efficient extraction and organization of threads along with supporting evidence as
scientists read research articles. The system then recommends further relevant articles based on user-created threads.
We evaluate the system in a lab study and find that it helps scientists to follow and curate research threads without
breaking out of their flow of reading, collect relevant papers and clips, and discover interesting new articles to further
grow threads.


https://dl.acm.org/doi/pdf/10.1145/3526113.3545660
https://programs.sigchi.org/uist/2022/program/content/85005
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Sensing
ForceSight: Non-Contact Force Sensing with Laser Speckle Imaging https://dl.acm.org/doi/10.1145/3526113.3545622
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Flexel: A Modular Floor Interface for Room-Scale Tactile Sensing
https://dl.acm.org/doi/10.1145/3526113.3545699

https://programs.sigchi.org/uist/2022/index/content/84987
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Figure 5: Design space of a modular floor interface. An interaction designer can (left) select module parameters according to
the design guideline we proposed in this paper, (center) design the feedbacks for creating interaction loop, and (right) build

applications with a set of sensing capabilities that includes touch, footprint, gesture, and object.

NFCStack: Identifiable Physical Building Blocks that Support Concurrent Construction and Frictionless Interaction

https://programs.sigchi.org/uist/2022/index/content/85017

https://dl.acm.org/doi/10.1145/3526113.3545658
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Gesture-aware Interactive Machine Teaching with In-situ Object Annotations

https://programs.sigchi.org/uist/2022/index/content/85000
https://dl.acm.ora/doi/pdf/10.1145/3526113.3545648
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@

Figure 1: (a): The teaching interface of our vision-based Interactive Machine Teaching system, LookHere. LookHere provides
a segmentation mask (an object highlight) on the object guided by users’ deictic gestures in real time during teaching. This
segmentation mask is used for model training as additional information for training classifiers. (b): Users’ deictic gestures
guides in-situ object annotations. (c): Example images in our HuTics dataset that enables the implementation of LookHere.
HuTics includes 2040 labeled images that capture how 170 people use deictic gestures to present an object.

Figure 6: Example images in HuTics dataset. HuTics covers four kinds of deictic gestures to objects: exhibiting (top-left),
pointing (top-right), presenting (bottom-left) and touching (bottom-right). The hands and objects of interest are highlighted in
blue and green, respectively.
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Integrating Living Organisms in Devices to Implement Care-based Interactions

physarum polycephalum
a.k.a.slrime molg:l .

https://programs.sigchi.org/uist/2022/index/content/85043

E neglect

4 =
& ‘dried and dormant

healthy

WaddleWalls: Room-scale Interactive Partitioning System using a Swarm of Robotic Partitions

https://programs.sigchi.org/uist/2022/index/content/84997
https://dl.acm.orqg/doi/pdf/10.1145/3526113.3545615
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Figure 1: WaddleWalls enables configuration of various workspace layouts with novel vertically actuating robotic partitions.
(a) The height-adjustable robotic partition stretching 1.3 m~1.8 m. (b) A swarm of robotic partitions are configured specified
layout. WaddleWalls provides example scenarios like (c) building an ad hoc private spot, (d) adjusting partition height for ad
hoc face-to-face communication, and (e) separating an entire workspace temporarily.
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Speech

#1007

Shadowed Speech: an Audio Feedback
System which Slows Down Speech Rate

an Audio Feedback System

which Slows Down Speech Rate
autio feedback

T+ e — (-t MM
Wariko Chiba (marlko.chiba@acm.org), e

Wataru Yamada, Keiichi Ochial ‘speaiing slowty

In oral communication, it is important to speak at a speed appro-
priate for the situation. However, we need a ol of iraining in order
10 control our speech rate as intended. This paper proposes a
speech rate control system which anables the ser to speak at @
pace closer to the targat rate using Delayad Audiiory Feedback
(DAF). nd confirm that the prop
systam can slow down the speech rate when the user speaks 100
fast without giving any instructions to the speaker on how 1o ro-
‘5pond to the audio feedback.

audio process
{VhcBook Pro 1 2

[ERGESERSC 4SS System which Siows Down Speech Rate,” Adjunct Proc. UIST 22
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Large-Area Mid-Air Haptics For VR with Robotically Actuat:
Ultrasound Transducers y Actuated

Mehrad Faridan, Marcus Friedel, Ryo St.zuki (University of Calgary)

Goal: Haptics for VR

We introduce UltraBots, a system that
combines ultrasound

robotic actuation for |

haptics for VR.

Ultrasound haptics can provide preciseé
mid-air haptic feedback and versatile 5
shape rendering, but the inte jon area
often limited by the small size of the
ultrasound devices, restricting the
possible interactions for VR

Soluticn: Robot + Ultrasound
| attach ultra:

und transducer
@ pr s or robotc
a or scalable, extendable, and

translatable interaction areas

Swarm Conrol

'\

Application Use Cases

We demonstrate applications with
workspace environments, medical training;
education and entertainment.
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Jury Best SIC:
i-User Interactive Systems Using Acoustic

Top-Levi: Multi
Levitation

Jiwan Kim and Hyunjae Gil (UNIST GICE),

Jury Honorable Mentions:
Ilation Silhouette for Spatial Exploration and Learning

rsity of Chicago)

Ulfrabots: Large-Area Mid-Air Haptics for VR with Robotically Actuated Ultrasound Transducers
Mehrad Faridan and Marcus Friedel (University of Calgary)
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Jiatong Li and Chenfeng Gao (Unive
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MoonBuddy: AVoice-based Augmented Reality User Interface
That Supports Astronauts During Extravehicular Activities
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in your hand
§fcd an exoskeleton, which
4 orph, that approximates the
having a smaller grasping
mechanical links to transmit
the wearer's fingers to a
with five anatomically correct
s result is that HandMorph min-
wearer's grasping range while
ting haptic feedback.

link meshanism
1| a / -

||

smaller fingers

benefits & scenario

Unlike other size-illusions based on VR,
HandMorph achieves this in the users' real
environment, preserving their physical and
social contexts. As such, our device can be
integrated into the user's workflow, e.g., to
allow product designers to moementarily
bange their grasping range into that of a
§ while evaluating a toy protetype.

' roon
|

HandMorp

a passive exoskeleton that miniaturizes grasp

providing embodied knowledge

Join my new lab!
Jun will join the University of Maryland College Park /
as an Assistant Professor in 2023/01. He is lookingd
forward to chatting with you during this conferencel

lab.p!
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Game Screenshots
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() Squat

o

(b) Hold Squat (€) Timing Success (d) Jump {e) Rest period
* Game Input : Squat, Hold Squat and Jump detected bya Kinect
* Game Score : (1) Movement timing (2) Posture accuracy RESUI.T

Enjoyment
EVALUTATION L D
1 | The activity was fun to & )
| [ Tenjoyed deing the activdy very much | 39(19) | 44 (20)
3 | While T was doing the actily, |1f|m|\ [T
[ | I'was thinking about how much ! enjoyed it | |
Means (and variance) of the questionnaire for the
experiments, 1 (not atall) to 7 (very truej

Youtube-like Video V.S. Exergame

Squat posture accuracy
UierlD) | Video | Exergamé |
T s | 1w |

| The initial study (n=10] "‘"“‘"" :

had a
. the exergame ;
+ while the ratio of incar
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Motivation

* Upcomin i
EEtraver?'NASA ArFemls missions wil| feature
icular activitjes (EVAs) for |y
surface exploration, 3

EVAs depend on tonstant communication with
tht_e I\fjfssnon Control Center (MCQ) to provide
mlsglon-critical information on tasks
navigation, and emergency procedure;.

* EVA systems must be as safe and efficient for
successful exploration and geological sampling.

MoonBuddy
* Augmented Reality (AR) and voice-based
interaction to assist astronauts in EVAs.

MoonBuddy should reduce cognitive load &
increase efficient task completion.
Specialized interfaces for communication,
navigation, and documentation.

Voice-based assistant enables hands-free
interaction.

Shader-based surface highlight enable safe
navigation.

Evaluation
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Manipulating Human Avatar Actions
with Intuitive Hand Gestures and
Upper-Body Postures

Ching-Wen Hung
Ruei-Che Chang
Hong-Sheng Chen
Chung-Han Liang
Liwei Chan
Bing-Yu Chen

We present Puppeteer, an input prototype system that allows users directh
control their avatars through intuitive hand gestures and upper-body postures
The system consists of two cameras mounted on a screen and a tripod to detec
gestures/postures separately.

Upper-Body Cam Upper-Body Zone

We explored how users preferred the two manipulations and invited them t
define 17 hand gestures and 17 upper-body postures. Finally, we proposed
possible applications to demonstrate this new input interaction. ‘
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ICEBOAT: An Interactive User Behavior Analysis Tool for
Automotive User Interfaces

Patrick Ebel, Kim Glle, Christoph Lingenfelder, Andreas Vogelsang
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