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‘What 1s HCI?



uman-Computer Interaction (

Human
e End-user of program

» Others (friends, collaborators,
coworkers)

Computer Ri !

e Machine program runs on o
» Often split: clients & servers

Interaction

e User tells the computer
what they want

e Computer communicates results




User Interfaces (Uls)

Part of application that allows

* People to interact with computer [ g @9 o) c | occumerdon- maeo e o | SN
 Computer to communicate ) T T m | ew m i | nasocee mambc, . A B
results i (22 = 3 U T S MRt S 0
) s ! l' -)
Can include hardware design c I
t

e Buttons, sliders, other sensors

HCI =

design,
prototyping,
implementation &
evaluation of Uls

http://www.reactable.com



Design

Computer Science

Applied Psychology




scientist

designer engineer

Rich Gold, The Plenitude, MIT Press
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Iterative Design Cycle

Design
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Getting it right the first time is hard!
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‘Understanding Users

Observe existing
practices

Create scenarios of
actual use

Sulld models to gain
insight Into work
DrOCESSES
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Prototyping Interfaces

of yo

Rapidly

vl

oulld a mockup

U

_ow-Tidelity techniques:
Paper prototyping
Video prototypes

nteractive prototypes:
- TML, Javascript, Flash, ...

http://www.balsamiq.com/products/mockups/examples#wiki
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Storyboarding
\3\\

L.can weite into her notebook.

She conflip ovec hec pen
anad erase.

Py
9-198 2
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L. marks her place. L mavKs a Phone number.

|. adds omments , B2 brz«&% wh a e, . \ocks 'Poc Pkom Number's.







- Evaluation

Formative
Are we building the right thing?
What should be different in the next iteration!?

Summative

Does it work? |s it better than existing solutions!

Can this teach us something about how people
or the world work?




http//www.laurasmith.info/UsabilityTest.jpg

Techniques
Analytically, expert walkthroughs, laboratory studies,...


http://www.laurasmith.info/UsabilityTest.jpg
http://www.laurasmith.info/UsabilityTest.jpg

‘Why study user interfaces!

How much of an A | 0%

application’s

source Is devoted B. 209%

to user Interface

code! C.357%
[D.50%
E. /5%




‘Why study user interfaces!

“The results show thatin today's
applications, an average of 48% of the code is
devoted to the user interface portion.

The average time spent on the user interface
portion is45% during the design phase, 50%
during the implementation phase, and 37%
during the maintenance phase”

— Myers ¢ Rosson, CHI92



History
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VWhen was the mouse invented?

A. 1943
B. 1963
C. 1978
D. 1984
E. 1991
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*

Doug Engelbart &
Bill English, SRI, 1963



(cc) Flickr user John Chuang
http://www.flickr.com/photos/ | 3184584@N08/ 1362760884/
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"When was pen input invented!

A. 1964
B. 19/3
C. 1986
D. 1995
E. 2001
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lvan Sutherland, Sketchpad, MIT, 1963/64






digibarn.com




Earlier today...

The new IPad







IBM Simon
1992
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http://www.dipity.com/bjoern/personal
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‘What has changed?

“For every ant in the world today,

there are 100 transistors.”
- Gordon Moore, 2003
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Ratio

Era Computers:People HCl Focus
Mainframe
: | :many Human Factors
Computing
Personal ) Psychology, Cog.
Computing ' Science
Ubiquitous Collaboration, Rich
many: |

Computing

Interaction




‘Research Directions



(c) Dan O’Sullivan
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Main Page - Wikipedia, the free encyclopedia -

GD' (@) (x)(a)(®) (W htp://en.wikipedia.org/wiki/Main_Page B 1y v ) (% Google Q)

1 \X/ Main Page - Wikipedia, the free en... ﬂ + ' -
TryBeta 2 Login/create account

main page | | discussion | | viewsource | history |
Welcome to Wikipedia, " Arts = Histoy = Society L
the free encyclopedia that anyone can edit. = Biography = Mathematics = Technology
S 3,262,285 articles in English » Geography = Science = All portals
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= Contents |
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Z1pt /[ Power Law Distribution

Long tail graph of user participation in Wikipedia Source: Ed Chi, PARC
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'HCI Research at Berkeley



Crowds &
Collective
Intelligence

Design & 1%
Development

Tools




Crowd Work Platforms
(Shepherd CSCW 2,
Crowds & Turkomatic CSCW12)

Crowd Applications
(BribeCaster)

Expertise Sharing Tools

(HelpMeOut CHII0, Collective

HyperSource CHIT 1) Intelligence Local Crowd Work

Empirical Analyses (Umati CHIT2)

(Stack Overflow CHII 1)

Improved Tutorials DeSIgn & X
(ShowMeHow UISTI 1, Development

d.mix CHI'10) Tools

Smarter Code Editors

(Stacksplorer UIST 1) Prototyping & Multitouch Applications
Manufacturing & Toolkits
Tools (Eden CHIII,
(d.tools UISTOS, Pictionaire CSCW |0,
Exemplar CHIOY, Proton CHI12)

Fabbit)



Crowds &
Collective
Intelligence

Design &
Development
Tools

jloUch &

Multitouch Applications
& Toolkits
(Eden, Pictionaire, Proton)



Supporting Co-Located Design

50



Question:

How might we help design team members
manage information more fluidly across
digital and physical boundaries ?

51












Table Infrastructure

12 MP Digital Still Camera

VGA Camera with —,
IR-Pass Filter

IR Illuminant Panel —

- XGA Projector
with 45 Degree Mirror

Acrylic tabletop
with vellum cover

————,

120 cm 4




The FourByS|><Tab\e

ID: 006 TYPE: Keyboard
X:950 Y:482 ©:78°

ID: 005 TYPE: Mouse
X:973 Y:742 ©O:87°

ID: 003 TYPE: Mouse
X:960 Y:995 ©:93°

ID: 002 TYPE: Mouse
X:418 Y:1109 ©:223° ID: 107 TYPE: Touch

X:802 Y:1354 ©:81°
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Object Manipulation

XY World £

Translation Rotation //ﬁ ﬁﬁ
Z Translation = I 5\\

Uniform Scale

One-Dimensional

Scale [ﬁ ﬁ
Local Z - I'hrow-and-Catch
Rotatio d fj b

Arcball
Rotation







Crowds &

Collective

Intelligence Local Crowd Work
(Umati)

Design & 1%
Development

Tools
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77,093 HITs
available now

amazonmechanical turk

Your Account HITs Qualifications

All HITs | HITs Available To You | HITs Assigned To You

HITs

“»

0.00

All HITs
1-10 of 1677 Results
Sort by: [ HIT Creation Date (newest first) % | @

Show all details Hide all details

Bjoern Hartmann | , |

=)

12345 » Next 7’ Last

ions' W

(V ri rganiz

Requester: Dolores Labs HIT Expiration Date: Jan 31, 2011 (6 days 23 hours) Reward:

Time Allotted: 60 minutes HITs Available:

View 2 HIT in this group |

$0.02
9763

(gggx Text from Business Card

Requester: Oscar Smith HIT Expiration Date: Jan 24, 2011 (1 hour 59 minutes) Reward:

Time Allotted: 10 minutes

HITs Available:

View a HIT in this grougx

$0.02

77

(gggx Text from Business Card

Requester: Oscar Smith HIT Expiration Date: Jan 24, 2011 (1 hour 59 minutes) Reward:

Time Allotted: 10 minutes

HITs Available:

View a HIT in this grougx

$0.02

34

(gick the button when the event occures in the movie

Requester: nimrod shoam HIT Expiration Date: Jan 27, 2011 (2 days 23 hours) Reward:

Time Allotted: 60 minutes HITs Available:

View a HIT in this grougx

$0.10

1

(nglnggg Event data entry

Requester: HIT Expiration Date: Feb 3, 2011 (1 week 2 days) Reward:

Andy Guy

Time Allotted: 1 hour 52 minutes HITs Available:

Request Qualification (Why?)
$2.10

| View a HIT in this groug\

S

(WHE;RE ARE YOU? A S5-second HIT from techlist. Instant automatic approval.

Requester: techlist HIT Expiration Date: Jan 24, 2011 (2 hours 45 minutes) Reward:

View a HIT in this groug\
$0.01




Typical tasks

image labeling
comment spam detection

business listing verification

human OCR




‘Can we crowdsource expert
tasks by motivating sroups of
local experts!



Logmn:

problem 1. (7 points) Quickies.
a. (1 point) Briefly explain the difference petween an instance varigble and 2 class variable.

r keyword in a static method? Explain.

caem
ol

1 you use the suf

1 of this pro gram? :

p. (1 point) Car

c. (3 points) what is the outpy

Explain why-

s wrong with the following code? Speciﬁca\ly. what does this code do? (Yes. it does

4. (2 ponts) What'
compile and run.)




‘How about peer grading?



SnackShop




Scan your card to start
getting snacks!!




E‘ Vend W Exit

Question | Professor | Student o

The following program comples. What A:2 ‘\
3 does the main program (in D) print? A2
Guestion Bt haors Field Toggles

intz=2;
fO{ths.g(Q;}

void g ystem,out.printf (A:
%d%n;, 2);
{hthO(rehm )
class B extends A {

intz = 15;

vong{Systun.wt.prhtht:%dz:
:mh.ho.z):)

dass C extends A { Grading Rubric
intz = 42;
vod £ () { this.g 0; }
Student Answer

Grading Slider

/
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vend || Tasks | Exit

5S040 ""'._--" Shidlent




vend || Tasks || Exit

.




O O O

® OO0 0
| Touch
DR VR U OB ¥ Screen
(DisplayLink
@A @ @ @ @ over USB)
Row-Column - Card
Matrix of Reader
Vend Motors (USB)

Motor Ctrl T

Arduino

-



| Week
300+ Unique Users
/500+ Answers Graded

E $200 of Candy




How Good are the Answers?

Go
| |

d Standard:

—xpert Graders (TAs, CS Ph

Sanity Check:
Mechanical Turk (w/ and w/o qualification)

D students)




100%

Median
80%
¥ Grades
Compared to
60% 11 Experts:
“ Greater Than
| W ct [ (20% ~Equal To
40% e ) @less Than
20%
0%

Turk

CS10 - UC Berkeley Spring 2012 74



Agreement with Experts

0 —
100% 1 Expert: 11 Umatiers:

T87% e 79.1%
80% (= p— @———————
/_— \
60% e
’ | | Umatiers are better LEpretrts
[ “==Umati
40% than | expert!
Turk
20% \
0% | More Turkers
1 2 3 5’ { 9 11 = more noise

Number of Raters

75



www.cs.berkeley.edu/~bjoern

Bjorn Hartmann

L. \« /‘d /.
News

December 2011: Three CHI papers

Full papers on communitysourcing, workflow
comparison, and multitouch architecture were

(conditionally) accepted to CHI2012.

December 2011: Presentations
Final presentations/demas for CS260 are open to the
public. They will be held on 12/6 at 4pm in 510 Soda.

December 2011: Research Awards
We received research awards from Adobe and Google.

October 2011: Two CSCW papers + two posters
Two crowdsourcing papers on Turkomatic and Shepherd
were accepted to CSCW, as well as two posters on
Bribecaster and Dazzle.

August 2011: NSF Award
We received an NSF award for Fabbit: Fabrication and

Brokering Through Information Technology

June 2011: Two UIST Papers
Two full papers on ShowMeHow and Stacksplorer
accepted to UIST.

May 2011: Two HCOMP Papers + two posters
Two full papers on pricing and two systems demos from
our crowdsourcing class will be presented at HCOMP.

May 2011: CHI Paper Awards
Our two full papers will receive Honorable Mention
Awards at CHL.

Contact info

_ Office Hmrs: Wed 4-snm

UC Berkeley Computer Science Division  Berkeley Institute of Design

My research in Human-Computer Interaction lies at the intersections of three domains: crowdsourcing;
design tools; and physical computing. Research systems center on tools for designers and programmers,
with emphasis on amateurs and DIY groups.

Crowd Applications Crowd Work Platforms

Crowds &
Collective

Expertise Sharing Tools
L Fypers Intelligence

Local Crowd Work

Empirical Analyses

Design & NSINGI&
Improved Tutorials Development V2 ‘:.
Tools Eomputing

Smarter Code Editors

Prototyping & Multitouch Applications
Manufacturing & Toolkits

Tools

I am a co-director of the Berkeley Institute of Design. I collaborate with many excellent research groups in
our department such as the Visual Computing Lab; the Parallel Computing Lab; and the Swarm Lab. I am
also affiliated with the Berkeley Center for New Media, and the new Cal Design Lab. I co-initiated the Course
Thread in Human-Centered Design. I received my PhD from the Stanford Computer Science department in

76
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'Human-Computer Interaction Redux

..Is concerned with the design, iImplementation, and
evaluation of user interfaces.

Mobile, social & ubigurtous computing: now Is an
incredibly exciting time to work in HCI!

Want more!
CS160 User Interface Design

Course Thread in Human-Centered Design
http://coursethreads.berkeley.edu
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