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Today

« My experience with HCI

« What is human-centered computing/human-
computer interaction (HCI)?

» What will you get out of this class?
e |ce breaking

« Course logistics
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Today

e My experience with HCI
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About me: Toby Li (he/him)

Human-Computer

o Assistant Professor in Computer Science at the Interaction
University of Notre Dame

« Ph.D.in Human-Computer Interaction at
Carnegie Mellon University

» Research background in Human-Computer
Interaction, Applied Al/NLP, and End-User End User / Novice
Software Engineering Developer fools

% Y UNIVERSITY OF

NOT RE DAM E




CSE 60427: Human-Centered Computing Research Fall 2021

Starting with working on building an API library
for supporting semantic analysis and knowledge
retrieval using Wikipedia data ...

LanguageSet langs = new LanguageSet("en,de"); WIK'B al '

Map<UniversalPage, Point> locations = new HashMap<>();

// Get all geometries and their corresponding concept
// IDs for geographic articles not in the country or
state layers

Map<Integer, Geometry> geo = sd.getAllGeometries( WikiBrain’s busy thinking up its first public release. Please be patient while we fine tune our APIs
Layers .WIKIDATA, Layers.COUNTRY, Layers.STATE); and complete our documentation. Ask us questions at the WikiBrain google group!
// Add points for all concepts that have articles The WikiBrain Java library enables researchers and developers to incorporate state-of-the-art
// in both the German and English Wikipedias Wikipedia-based algorithms and technologies in a few lines of code.
for (Integer conceptlId : geo.keySet()) {
UniversalPage concept = upd.getById(conceptId); If you’d like to cite WikiBrain, please use: Sen, Shilad, Toby Jia-Jun Li, WikiBrain Team, and Brent
if (concept.hasAlllLanguages(langs)) { Hecht. “WikiBrain: Democratizing computation on Wikipedia.” In Proceedings of The International
locations.put(concept, Symposium on Open Collaboration, p. 27. ACM, 2014. [pdf]

(Point)geo.get(conceptld));

WikiBrain (WikiSym 2014)
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20V g 172

Intelligent Agent

Agent: Sorry, but | don't understand

Agent: Would you like to teach me (say yes or
just ignore)?

s S

Agent: Great! When you say, for example
u m a n- “order a Cappuccing”’, what shall | do first? (say
C t demonstrate to demonstrate)
p -
l ntera Ct I o n Agent: Show me how 10 order a Cappuccino!
Institute S

(a)

* Y UNIVERSITY OF

Save Operation Confirmation

Are you sure you want 1o record the
operation: Click on the TextView object

inH ; ree

eDI CANCEL

(b)

Sugilite Recording

Click

Target Type
android. widget.LinearLayout

Child Text: Cappuccino
[] Child Text: 120 cal
[ ] Child ViewlID: com starbucks mobilecard id/

[ ] Location in Parent: 0 0 1440 309

:] Location in Screenc 0 280 1440 589

within A

Starbucks

Preview
Click on the LinearLayout object
n Starbuck

RECORDING OFF

O

WikiBrain (CHI 2017 &)

Fall 2021
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View Script: order a pepperoni pizza._...

F FAILED
TRY

IF FAILED
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Typical Intelligent Agents

Speech Command /

API Call Automation Rule

Display /
Result Spoken Feedback

Lack of technical expertise
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Agent Combining two modalities

Verbal Instruction
in Natural Language

Direct Manipulation Observing &
(at Runtime) Understanding
API Call

D E—
—_—

Result
Back-end Services GUI
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From making programming easier to human-agent collaboration

Programming
Language
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From making programming easier to human-agent collaboration

o )

Programming Unconstrained
L Visual Demonstration
anguage and/or

NL Instructions
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From making programming easier to human-agent collaboration

0o
00

Naturally Constrained
Visual Demonstration

and/or o
> NL Instructions K ’))

. Unconstrained
Programming
Visual Demonstration

: : _ NL Instructions
Human-Agent Collaboration in Task Learning
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A: Agent
U: User

1 - A: How do | tell
whether it is hot?

0 - U: If it is hot, can you order a cup of Iced Cappuccino please?

(IF (resolveBool(“it is hot”)) (resolveProcedure(“order a cup of Iced Cappuccino”))) =

2 - U: It is hot when the temperature 5 - A: How do | order a cup 6 - U: ] can demonstrate.

] ) . (User demonstrates in the
. f ?
is above 85 degrees Fahrenheit of Iced Cappuccino Starbucks app)

(> (resolveValue(“temperature”)) (number 85 Fahrenheit))

order_Starbucks(“Iced Cappuccino”)

3 - A: How do I find out the 4 - U: Let me demonstrate for you.
value for temperature? (User demonstrates in the weather app)

7 - A: What should | do

if it’s not hot?
8 - U: Order a cup of
- Hot Latte
query_Temperature() (ELSE (order_Starbucks(“Hot Latte”)))
Result: Unknown concepts or procedures that
(IF (> query_Temperature() (number 85 Fahrenheit)) need further clanfication or definition
(order_Starbucks (“Iced Cappuccino”)) New concepts learned and added to the
(order_Starbucks(“Hot Latte”)))
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Persistent Knowledge Graph

Top-down lazy-evaluation dialog structure in
interactive learning (UIST 2019)
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(CLICK{(ARG_MIN hasDistance

9“& =+ Charlie Palmer Steak
X IR0
Steakhouse 888
! Midtown East 804 ft

@ 1 person is viewing this restaurant

Wolfgang's Steak House - Park Avenue

3 Y

7:30 PM
r taurar

6:00 PM

© 3people a

Try again to execute on the GUI

Speech
Recognition

e
- .

The user describes the intention for the action

The user refers to an interactive visualization

Interactive Visualization Overlay

VITA JCEDO
DUL- | SPES

UNIVERSITY OF
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(AND (hasChild (hasText “Steakhouse”))
(hasChild (hasText “Midtown East”)))))

T

‘ Semantic Parsing ‘

Current query

the item that has text "Steakhouse" and
text "Midtown East”

Your query matches 2 items on
the screen. Please give additional
instructions on how to determine which

User clicks
button 1

0648008
4

containsTime

| | TextViewl

[\ Joe's Steakhouse |

“6:00PM”

button.l button.2

textbox.1

Wrong grounding

button.1l

Demonstrated
Ul object

Correct grounding

Ul Snapshot Graph

TextView “Joe'

Fall 2021

s Steakhouse”

68400s

APPINITE
(client)

Ul grounding #1

Query hypothesis
#1

Query hypothesis
#2

Ul grounding #2

(contains the clicked button)

Speech
e.g., “choose the earliest available time
for Joe’s Steakhouse

(CLICK (ARG
(hasClass Button)

| numeric_time (AND

Instruction
Parser

Parser (server)

Feedback

(below (hasText “Joe’s Steakhouse™)))))

Iterative disambiguation with interactive visualization overlay
(VL/HCC 2018) and GUl instruction grounding (ACL 2020)
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oA

The user can provide an app hame

o Hi I'm Sovite bot! How can | help you? % _n Common grou nd:
FRDIC,. ¢ -
’ 'a cold N @ What app should | use to find a place for 6 &., t l k l d
/ 9, mutual knowledge
o | will buy an [Espre | from starbucks. . ° .
O e 5 y i Bdi ® O I'm searching for intents that use Expedia m Utu a l be l I ef
s this correct
(o} .
TXFET " O « mutual assumption
Order O Can you show me which screen in Expedia
b 0 I'm searching for intents that use is more relevant to the task “find a place for

Booking.com. tonight*?
‘‘‘‘‘ o g

fimgoazom mNe unlwm o
For the Booking.com app, | know how to book

- o
U a hotel room X Hotels
- 2 00nh 2%

Q  Enter Destination

G Select dates

The user can drag the
highlight overlay to select
a different slot value

The user can show a relevant

app screen by demonstration

Multi-modal repair of conversational
breakdowns (UIST 2020 %)
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Screen hierarchy

Brazilian football club in air
disaster

BTy
Bousends Nee

2 UN alarm as
Adeppe fght
Jor
i Nars probe retorma first phctures
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: GUI component SR

: information
: className ===

Sentence-BERT
~
7

Class type embedder

GUI component embedding
(Output vector) :

Linear layer

Extracted screen GUI components = GUI component

information /

GUI components

———p LOCAtIONS Of | e€ncoded —

\ App descriptions  ——

embedder

Layout

as image

Combining layer:
RNN

Layout
autoencoder

Sentence-BERT

Linear layer

concatenate

Screen2Vec: contextual semantic representation of GUI screens

(CHI12021 &)

Fall 2021
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Intent Name: SearchResults_2 [#] e«

Intent ID:
SearchCriteria-SearchResults

bot ‘
Slot Name: search query [#jeee

Neural sequence transduction

guestion2answer

data
collection

data
annotation

model
training

answer2question

Task model extraction

trace
collection

trace
aggregation

intent/slot
extraction

Entity
extraction

SE=

template

Question/
answer
generation

Slot Name: city [#jeee

slot answers

Slot ID:

com_opentable_activities_search_SearchCriteriaActivity-to-con

slot questions

task model

KITE: Bootstraping chatbots from user traces (MobiSys 2018)
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Slot Possible Values:

Miami, FL m
New York, NY m
* Prompt in use:

Which city do you want to choose? @

Alternative prompts:

where are you located 7?7

which location ?

.se
where are you ?

where do you usually go for thai food ?
which location did you visit ?

what is your location 7

8 8

=i

) O000 00
= =l

¢} &



@ ® Geno

custom.js < > C nhttp://localhost:9000/user_study/fullcalendar-4.4.0/examplc  </> R

Apr 12 o 18’ 2020 month week day

Sun 4/12 Mon 4/13 Tue 4/14 Wed 4/15 Thu 4/16 Fri4/17 Sat4/18

'./geno.js';
'
/S

Intent Name ' ‘ h "’ all-day Conference _____
moveEvent
2pm
Example Utterances .setStart( , 1 ma
("Moving "${ 3pm
4pm
Move this to next Tuesday Spm
D ne t 5:30
a v eventName ' ’v _ Happy
newDate 6pm Ho
Multimodal GUI Context : 7pm ;lm'“o
eventName Party
- Dimer
span.fc-title
9pm
move this to next Tuesday
ﬂ . Moving "Birthday Party" to next Tuesday

>

GENO: authoring multi-modal interaction on existing web apps (UIST 2020)
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HCI + X

Software engineering
Machine learning

Natural language processing
Robotics

Graphics

Sensors

Security and Privacy
Learning science
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Today

 What is human-centered computing/human-
computer interaction (HCI)?
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"The two hardest problems in computer science are: (i)

people, (i), convincing computer scientists that the

hardest problem in computer science is people, and, (iii)
off-by-one errors."

;;; @jeffbigham
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HCI Practicevs. HCI Research ~— [~ =)
| (= =
» UX Research ‘ié EEm, !
« UX (user experience) research is the . oen)
systematic study of target users and - Lo 3
their requirements N g
» UX Design
» User experience (UX) design is the ) TSy || et =
process design teams use to create "3 ety S ZB/@}
products that provide meaningful \m‘;; @Z@ — N gé\
and relevant experiences to users. e JILoe JlILe ) Le
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HCI Practice vs. HCI Research

« UX Research

« UX (user experience) research is the
systematic study of target users and
their requirements

» UX Design

» User experience (UX) design is the
process design teams use to create
products that provide meaningful
and relevant experiences to users.
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. ‘
HCI Practice vs. HCI Research T - |
W;les 2 Cork - Bordeaux j
» UX Research . j o
» UX (user experience) research is the \\ / R B S \J 5y
systematic study of target users and N \ = s | ) =
their requirements \
|
» UX Design |
» User experience (UX) design is the \l
process design teams use to create \;f ’\
products that provide meaningful v
and relevant experiences to users. /
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HCI Practice

« UX Research

« UX (user experience) research is the
systematic study of target users and
their requirements

» UX Design

» User experience (UX) design is the
process design teams use to create
products that provide meaningful
and relevant experiences to users.

* Y UNIVERSITY OF
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C H | ; X Home Authors

April 30 - May 6 2022 | New Orleans, LA

Pre:

List of the Subcommittees

Sixteen subcommittees are listed and described below. Each has a title, short des
indication of who will Chair and serve on the subcommittee and if a subcommitte
multiple tracks. Subcommittees have been constructed with an eye to maintainin
clusters of topics.

e User Experience and Usability

o Specific Applications Areas

e Learning, Education, and Families

 Interaction Beyond the Individual

e Games and Play

e Privacy and Security

e Visualization
e Health
e Accessibility and Aging

e Design

e Building Devices: Hardware, Materials, and Fabrication

e |nteracting with Devices: Interaction Techniques & Modalities

e Blending Interaction: Engineering_Interactive Systems & Tools

e Understanding People: Theory, Concepts, and Methods

e Critical and Sustainable Computing

e Computational Interaction
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Curious of the COVID death risk to
young children and their parents?
Follow these charts. First, here is
COVID vs non-COVID deaths by age
since February. Ideally | would start Mar
1st but the CDC gives its data in bulk
from Feb 1st.

July 12, 2020
20 1 209 353

- « A lIn ".l.i

\

/

\

COVID-19 update: Check out Sweden’s
actual day of death chart.

No lockdowns. No masks.

We are all being taken for an absolute
ride. There is precisely zero evidence
that masks and/or lockdowns have had
any benefit worldwide.
experience.arcgis.com/experiennce/
09f...

July 31, 2020

19 U1 428 587

Aiatng por Sy

N

| really hope all the people who are
scared of COVID, truly scared, and not
just trying to keep the economy
shutdown, look at this chart and
understand its implications. In March
over 7% of those hospitalized with
COVID, died. Today it's just over 1%, as
deaths keep falling.

July 7, 2020
231 t11.6K 3.3K

~N
Hey Fauci...childproof chart! Even a 4-

year old can figure this one out!

July 19, 2020
28 11352 689
COVID Fatalities per Million
§ states with highest Rates + AZ FL,CA & TX

Choropleth
and symbol
maps

Tables and
screenshots

-{z‘v:
R
4

v L] Line charts
L Sele® |

Area charts

The COVID-19 death rate is steadily in
decline, as you see in this chart! Do not
be taken by fear and paranoia.

June 26, 2020
228 "

Team Apocalypse keeps moving the
#COVID19 goalposts. Cases one day,
deaths another, now their focus is on
hospitalizations. Fine. Let's use our
Florida Case Line data to examine that.

This is a meaty chart but if you take 30
seconds to follow the 1,2,3 | think you'll
getit. 1/

July 22, 2020
24 11 253 449

14
|||‘?.‘I
- .

N

@onlyright9 no. odds are next to
impossible to know anyone that died
from Covid. this chart is as of yesterday

use visualiza p

July 27, 2020
1 v 7 8
USA COVID NUMBERS
As of My W 2000
o T—
Trw One g 0E000 duwrns
—— - Oreo Libersoson B
o

Another great chart that puts covid
death risk by age...proportion to other
causes. College kids are more likely to
die driving to campus for workouts than
they are from the coronavirus.

" o

L) an L)

HMM

LMM

HMM

LMM

Relevant

Irrelevant

Relevant

Irrelevant

Poor

Relevant

Irrelevant

Relevant

Irrelevant

Simpler

How coronavirus skeptics
romote misinformation

Fall 2021

o
-4

How data scientists work with

—-—

| AutoML

High

Writing Quality Q1.1 am confident in the AutoDS. I feel that it works well.

Q2. The outputs of the AutoDS are very predictable.
| Q3. The AutoDS is very reliable. I can count on it to be correct all the
time.
Q4. I feel safe that when I rely on the [AutoDS] I will get the right
answers.

Q5. AutoDS is efficient in that it works very quickly.
Q6. I am wary of the AutoDS.

, Q7. AutoDS can perform the task better than a novice human user.
Q8. I like using the system for decision making.

~ Table 3: XAl survey from [27]. With the removal of Q2, this
~ scale has acceptable reliability (Cronbach’s a = 0.75).

W How multi-tasking affects
writing quality




Object-Oriented Drawing

Haijun Xia', Bruno Araujo’, Tovi Grossman?, Daniel Wigdor!

UNIVERSITY Ol
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HCI Practice HCI Research

. UX Research » Readings for the next class

« Research Contributions in Human-Computer

« UX (user experience) research is the .
Interaction.

systematic study of target users and

] ] « Concepts, Values, and Methods for Technical
their requirements

Human-Computer Interaction Research.

+ UX Design . Will spend 4 weeks on different types of
» User experience (UX) design is the HCI research contributions and
process design teams use to create overview of technical HCl topics

products that provide meaningful
and relevant experiences to users.
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Today

 What will you get out of this class?

* Y UNIVERSITY OF

NOT RE DAM E




CSE 60427: Human-Centered Computing Research Fall 2021

Learning Goals: essential HCI skills for a technical HCI researcher

1. Skills at identifying and refining HCI research questions

2. Skills at identitying opportunities and applying human-centered research techniques
in adjacent fields in CS (e.g., Al, SE, PL, Systems, Robotics)

3. Understanding of the strengths, weaknesses, and limitations of different types of HCI
research methods, and how to design the appropriate approach for different
research questions

4. Understanding of the ethics issues in HCl research

5. Familiarity with several latest research trends and topics in technical HCI

% Y UNIVERSITY OF
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Final deliverable: a research proposal

A research proposal on a topic of choice that includes:
1. Research questions, expected research contributions, and the intellectual merits

2. Acomprehensive and interdisciplinary literature survey on the topic

3. Adetailed description of the proposed research methods (need-finding,
prototyping, evaluation), including the analysis methods for the expected results

4. Discussion on the broader impact of the proposed work

% Y UNIVERSITY OF
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This course is your oyster

- Want me to cover a specific topic?

- Tweak the specifications of an assighment to better align with your
research plan?

- Unsure if a topic fits into the scope of the final project?

Talk to me! The #1 goal of this class is to benefit your research

* Y UNIVERSITY OF
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Schedule

e« Week 1-4: HCl research contributions and overview of technical HCI

o Week 5-6: Overview of design and social research in HCI

e Week 7: HCl research ethics, IRB, and HCI hot research topic 1

o Week 8-9: Qualitative and quantitate research methods; HCI hot research topic 2
« Week 10-12: HC| design, prototyping, and evaluation methods

e Week 13: HCI broader impacts and HCI hot research topic 3

« Week 14-15: Final presentations

% Y UNIVERSITY OF
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Today

 Ice breaking
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Introduce yourself...

¢ YOUr name

» The year and the program you are in
« Where you came from

» Your research interest

» One fun fact about you
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Today

e Course logistics
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Course website

https://sites.google.com/view/nd-cse-60427/home
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Discussion leader

» Read all the readings for the session (including the optional ones)

o (highly encouraged) Meet with the instructor 1-2 weeks before the class to
g0 over the discussion plan

» By 6 pm on Wednesday the week before class, create a thread for each
reading and post discussion questions

» Present a 15-20 minutes overview of the readings on their background,
implications, and impacts, and lead the class discussion

» Sign up by the end of today — for discussion sessions starting next week

* Y UNIVERSITY OF

NOT RE DAM E



CSE 60427: Human-Centered Computing Research Fall 2021

Other students

» Read the required readings for the session (encouraged to check out the
optional ones)

» By 6 pm on the day before class, participate in the discussion threads of at
least 2 readings. These “discussion items” can be an insight you found in
the paper, something you found particularly interesting or noteworthy, a
question you would like to discuss in class, a point you disagree with, or a
constructive comment on someone else’s posting. These will typically be
5to 10 lines; up to a paragraph or two long, and should provide evidence
that you have read and understand the paper.

» Participate in the class discussion

% Y UNIVERSITY OF
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A typical class

» 3:30 - 3:55: The instructor gives an overview of the class topic
» 3:55-4:15: The discussion leader presents the overview on the readings

e 4:15 - 4:45: Class discussion and/or activities

* Y UNIVERSITY OF
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Jacob 0. Wobbrock, University of Washington
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Todo:

Research

1. Read the course website Contributions
2. Sign up for discussion leaders (due at in Human-
11:59pm today) COIPY“ 1tar

3 . VOte on gU est leCtU re to p ICS (d ue Inter' Concepts, Values, and Methods for Technical
08 / 29 at 11:59p m) Alschlarty g o conbue Human-Computer Interaction Research

by HCI| research can be computer interaction (HCI), this new
ategorized into certain knowledge increasingly comes in
contribution types rich forms like videos and demos, but

Each contribution type has the archival research paper remains

4, Read the readings for the next class CHLLEY RDSERSEESS ScottE. Hudson and Jennifer Mankof
. r;xyrwn— capture and delivery mechanism for

tribution types research knowledge. The knowledge
used for submissions to contribution made by a research

physies paper may contribute a new
mathematical model for the behavior

o L the CHI conference have paper—or more precisely, made by
m g evolved over time to distill the work a research paper describes—
n O I S C u SS I O n re a O r e ) types of knowledge from is any research paper’s central
§ other concerns feature. For example, a theoretical

of light near black holes. A civil

This chapter seeks to illuminate the core values driving technical research
human—computer interaction (HCI) and use these as a guide to understanding ho
is typically carried out and why these approaches are appropriate to the work. I
overall seeks to both understand and improve how humans interact with technolc
Technical HCI focuses on the technology and improvement aspects of this task-
seeks to use technology to solve human problems and improve the world. To accc
o 1~ UNIVERSITY OF plish thlis, tlhe fundament;ll alc;tivity obf te(:;:hnical H;I (iislone Zf invet(zitiorlz.—we ls;ee]
use technology to expand what can be done or to find how best to do things that

NOTRE D AM E already be done. Inventing new solutions to human problems, increasing the pot

tial capabilities of advanced technoloeies.and (in a spiral fashion) enabline other




