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All#the#Ships#in#the#World##

@#Google#I/O#2013#

youtube.com/watch?

v=MT7cd4M9vzs#

Dots#on#the#Bus:#San#Francisco#

urbanOdata.herokuapp.com#

Taxi#Heat#Map#NYC#

nyVmes.com/interacVve/

2010/04/02/nyregion/taxiO

map.html#
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Routes:#

16#

5#

72#

Etc.#….##

Buses#in#Sea\le#

Early#

On#Time#

Late#

Show#animated#

‘trails’#of#buses#that#

fade#over#Vme#

Color#trail#based#

on#delay#to#show#

congesVon#

Select#certain#routes#to#see#

details#like#connecVons#

Play#animaVon#(and/or#select#

a#Vme)#to#see#how#pa\erns#

change#throughout#the#day#



We’d#like#feedback#on:#

•  Advice#for#geography#tools#that#‘play#nice’#
with#D3#and#Google#

•  Ideas#on#how#to#deal#with#“bus#bunching”##
•  SuggesVons#for#how#to#implement#this#so#that#

the#trails#sVck#to#routes#instead#of#jumping#

across#streets?##

Kanit Wongsuphasawat
Camille Cobb, Caitlin Bonnar, Yi Pan, Katie Kuksenok



StepItUp:(Context-Aware(
Visualiza8ons(to(Mo8vate(Increased(

Physical(Ac8vity((
(

Daniel(Epstein( (Felicia(Cordeiro(
CSE(512(



Problem(Statement(



Problem(Statement(



Related(Work(

Epstein(DA,(Cordeiro,(F,(Bales,(E,(Fogarty,(J,(&(Munson,(SA.(Taming(Data(Complexity(in(Lifelogs:(
Exploring(Visual(Cuts(through(Personal(Informa8cs(Data.(SubmiTed(to(DIS(2014.(



Related(Work(

Epstein(DA,(Cordeiro,(F,(Bales,(E,(Fogarty,(J,(&(Munson,(SA.(Taming(Data(Complexity(in(Lifelogs:(
Exploring(Visual(Cuts(through(Personal(Informa8cs(Data.(SubmiTed(to(DIS(2014.(



Related(Work(

Fan,(C,(Forlizzi,(J,(&(Dey,(A.(A(Spark(of(Ac8vity:(Exploring(Informa8on(Art(as(Visualiza8on(for(
Physical(Ac8vity.(UbiComp(2010.(
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Our(Approach(
Real-8me(
(
Meaningful(
(
Mo8va8onal(
(
Context-Aware(
(

Visualiza8ons!!(
(



Current(Progress(
•  You’re(about(to(leave(work(to(go(home.(
•  We(know(you(always(take(the(bus(one(of(2(ways.(
•  One(way(gets(more(steps(than(the(other.(
•  We(know(you(are(short(on(steps(for(the(day.(
•  We(could(present:(



Current(Progress(
•  We(no8ce(that(you(always(run(on(Thursdays.(
•  It(is(Thursday(evening,(and(you(haven’t(run(yet.((
•  We(could(present:(



Feedback(We(Want(
•  What(other(scenarios(can(you(imagine(that(
u8lize(the(ability(to(predict(if(someone(is(
going(to(reach(their(step(goal?(

•  Thoughts(on(what(visualiza8ons(would(be(
most(effec8ve(in(different(situa8ons.(For(
example,(how(complex(should(the(vis(be(for(
most(impact(on(a(mobile(phone?(

Kanit Wongsuphasawat
Daniel Epstein, Felicia Cordeiro



Real-Time Interactive Visualization of 
Disaggregated Energy Usage 

Eric Mullen, Md Tanvir Islam Aumi, & Will Scott



Energy usage is 
vastly misunderstood



Not	  just	  ‘visible’
Energy usage 



Consumers incorrectly believed they 
could save 2X more energy by reducing 
lighting rather than hot water usage 

400 homes survey by  Kempton et al.
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>20% reduction: Gardner et al. (2008) and Laitner et al. (2009)





Energy Dashboard

7

now12:00 AM

Total Usage Today:
121 kWh

!

Icons from: http://thenounproject.com/term/dishwasher/10738/#copy

http://thenounproject.com/term/dishwasher/10738/#copy


Energy Dashboard

7

now12:00 AM

Total Usage Today:
121 kWh

!

Dishwasher:

27%

of total usage

Replacement 
pays for self 
in:

2.5
years

Cost:

$345

per year



Discussion

Eric Mullen 
Md Tanvir Islam Aumi 

Will Scott



9LVXDOL]LQJ�'DWD�IURP�D�
022&

.DWHOLQ�%DLOH\��-LDOLQ�/L��1DYHHQ�.U��6KDUPD



'DWD

Ɣ 'DWD�IURP���RIIHULQJV�RI�3/�&RXUVHUD�FRXUVHV
ż 'HPRJUDSKLF�LQIRUPDWLRQ

Ŷ /RFDWLRQ��DJH��JHQGHU��QDWLRQDOLW\��EDFNJURXQG
ż $VVLJQPHQW�UHVXOWV
ż 4XL]]HV
ż 0LGWHUPV��)LQDOV

Ŷ 6FRUHV�IRU�HDFK�SUREOHP
ż )LQDO�JUDGHV



([SORUDWRU\�4XHVWLRQV

Ɣ &RPSDUH�VWDWV�DFURVV���RIIHULQJV
Ɣ ([SORUH�GDWD�LQVWUXFWRUV�KDYHQ¶W�H[SORUHG

ż 9LGHR�ZDWFKLQJ
ż )RUXP�SDUWLFLSDWLRQ
ż 4XL]�UHVSRQVHV

Ɣ &RUUHODWLRQV
ż 3DUWLFLSDWLRQ�YV��VFRUHV"
ż %DFNJURXQG�YV��JUDGHV"
ż HWF



3URJUHVV



4XHVWLRQV�IRU�DXGLHQFH

Ɣ ,I�\RX�ZHUH�WKH�LQVWUXFWRU��ZKDW�GR�\RX�OLNH�WR�
OHDUQ�IURP�WKH�GDWD"

Ɣ :KDW�H[SORUDWRU\�IHDWXUHV�\RX�ZRXOG�OLNH�
IURP�WKH�WRRO"
ż ]RRPLQJ�LQ�RQ�VSHFLILF�TXHVWLRQV"
ż VWDFNLQJ�ILOWHUV�IRU�PRUH�VSHFLILF�H[SORUDWLRQ"
ż PDS�IRU�JHRJUDSKLFDO�LQIRUPDWLRQ"
ż FRUUHODWLRQ�RI�WLPH�VXEPLWWHG�ZLWK�JUDGH"

Kanit Wongsuphasawat
Katelin Bailey, Jialin Li, Naveen Kr. Sharma



9LVXDOL]LQJ�4XHU\�([HFXWLRQ�LQ�D�
'LVWULEXWHG�'DWDEDVH

8PDU�-DYHG��7KLHUU\�0RUHDX��'RPLQLN�0RULW]��$GULDQD�6]HNHUHV



+RZ�FDQ�ZH�PDNH�D�TXHU\�UXQ�IDVWHU"
Ɣ :K\�LV�H[HFXWLRQ�GDWD�VNHZHG"
Ɣ :KLFK�ZRUNHU�QRGH�RSHUDWLRQV�LV�WKH�ERWWOHQHFN"
Ɣ +RZ�GRHV�GDWD�IORZ"
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6FDQ�5� 6KXIIOH3URGXFHU 6FDQ�5�
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:�
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)HHGEDFN
Ɣ 'LG�ZH�DGGUHVV�WKH�TXHVWLRQV"
Ɣ $UH�WKH�FKRVHQ�FKDUW�W\SHV�HIIHFWLYH"

Ɣ :K\�LV�H[HFXWLRQ�GDWD�VNHZHG"
Ɣ :KLFK�ZRUNHU�QRGH�RSHUDWLRQV�LV�WKH�ERWWOHQHFN"
Ɣ +RZ�GRHV�GDWD�IORZ"

Kanit Wongsuphasawat
Adriana Szekeres, Dominik Moritz, 
Thierry Moreau, Umar Javed




CSE 512 
How A Bill Becomes A Law 

(HABBAL) 
Rob Thompson 
Lucy Williams 
Sam Wilson 



Project and Motivation 
•  How is federal bill text reused and adapted? 
•  Access to a large number of bill text comparison data 
•  Want to display comparisons between one bill 

(ObamaCare) and all others 
•  Communicate composition and history of one bill’s text 

o  A ‘Democratic’ bill may take text from many 
‘Republican’ ones 







Prior work 
•  John Wilkerson, David Smith and Nick Stramp. 2014. 

“Tracing the Flow of Policy Ideas in Legislatures: A Text 
Reuse Approach.” 

•  Smith, Temple F.; and Waterman, Michael S. (1981). 
"Identification of Common Molecular Subsequences". 
Journal of Molecular Biology 147: 195–197.doi:
10.1016/0022-2836(81)90087-5. PMID 7265238. 

•  XKCD’s “Money” http://xkcd.com/980/ 



Questions 

Is a long list sorted by importance acceptable? 
How can text alignment data be shown/
explained effectively? 

Is seeing section text  
interesting? 
 
 
  

Kanit Wongsuphasawat
Rob Thompson, Lucia Williams, Sam Wilson



Visualizing Progression 
Plans for Education and 

Game Design
Eric Butler and Rahul Banerjee
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Designer Activities

• In what order are concepts introduced?
• Which concepts are used in combination?
• How does complexity change during the progression?
• How do two (possibly automatically generated) 

progressions differ?





Questions for Audience

• Techniques for visualizing plans?
• Plans represented as sequence of feature vectors
• Particularly interested in comparison.

• Related domains from which to draw inspiration?
• Potential interaction techniques?
• Potential aggregate summaries (e.g., combination 

matrix)?

Kanit Wongsuphasawat
Eric Butler, Rahul Banerjee



Voice Interfaces for Visually 
Impaired and Low-Literate 

Communities in the Developing 
World 

Aditya'Vashistha''''Sam'Sudar'



Motivation 

• Graphical)and)textual)interfaces)leave)billions)of)
people)behind'
•  258M'visually'impaired'

•  90%'in'developing'countries'
• High'illiteracy'
•  26%'of'India'
•  20%'of'US'is'“funcDonally'illiterate'

'



Image'Credit:''Jayanta'Shaw/Reuters/

Corbis'

Interactive Voice Response 
Systems 
•  Health)
•  Educa7on)
•  Ci7zen)Journalism)
•  Social)Media)



What is the most effective 
way to organize information 

on IVR? 



Prior Work 

• Desktop'and'mobile'phones'

•  Graphical'UI'
•  Hierarchies'vs.'List'

•  Impact'of'EducaDon'



Research Questions 

• Hierarchy'vs'list'
• Acceptable'list'length'
• Hierarchy'depth'
•  Effects'of'user'abstracDon'capability'
'

Currently)Designing)the)Experiment)and)Evalua7on)
Feedback)Needed!)

Need'Feedback!!'

Kanit Wongsuphasawat
Aditya Vashistha, Sam Sudar











Kanit Wongsuphasawat
Alexandre Bykov, Stanley Wang



Transparent Boosting Tree Learning 
using Interactive Visualization 

Tianyi&Zhou,&Tianqi&Chen,&Luheng&He&



Machine&Learning&meet&Visualiza;on&
•  Machine&Learning:&&
–  A&black&box&using&machine&Intelligence&
– ML&is&good,&but&hard&to&know&why&(not&transparent)&

•  Visualiza;on:&&
–  Explore&data&by&using&human&intelligence&
–  Effec;ve&on&clean,&small,&lowJdim&data&

ML&model&

Data& Predic;on&

What happens here? !

Visualiza;on&
Data& Predic;on&

Data Explosion!
Benefit&each&other?&



Our&solu;on:&Build&a&Loop&via&Interac2on&&

Machine&
Learning& Users&

Visualiza;on&
Model&View&+&Data&View&

Interac;on&
User&Opera;on&on&Model&

Boos;ng&Tree&

Machine&Intelligence& Human&Intelligence&



Current&Progress:&Can&I&eat&this&mushroom?&

Model&View&
User&can:&Select&Feature,&
Prune/Add&Node/Path&

Data&View&
Predic;on&results&of&
current&model&

Comparing&to&exis;ng&tool&like&BigML,&we&allow&instantaneous&update&of&model&
caused&by&user&feedback&in&learning&process,&and&boos;ng&tree&is&more&powerful&
than&decision&tree.&



3ODQQLQJ�9LVXDOL]DWLRQV
&KULVWRSKHU�/LQ
-RQDWKDQ�%UDJJ



0DUNRY�'HFLVLRQ�3URFHVVHV



³:K\�GLG�P\�SROLF\�FKRRVH�WKLV�
DFWLRQ�LQVWHDG�RI�DQRWKHU�RQH"´

³:KDW�DUH�WKH�SUREDELOLWLHV��DQG�
YDOXHV��RI�WUDQVLWLRQLQJ�WR�RWKHU�
VWDWHV"´

4XHVWLRQV�$ERXW�3ODQV
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4XHVWLRQV
�� ,Q�WKH�GRPDLQ�VSHFLILF�YLVXDOL]DWLRQ�RI�JULGZRUOG��LW�LV�H[WUHPHO\�HDV\�WR�WHOO�

KRZ�VWDWHV�DUH�UHODWHG�WR�HDFK�RWKHU��,Q�RXU�JHQHUDO�PHWKRG��LW�LV�KDUGHU�WR�
VHH�WKHVH�UHODWLRQVKLSV��+RZ�FDQ�ZH�EULQJ�WKH�SRZHU�RI�D�GRPDLQ�VSHFLILF�
YLVXDOL]DWLRQ�WR�D�JHQHUDO�HQFRGLQJ"

�� +RZ�GR�ZH�GHDO�ZLWK�0'3V�ZLWK�DQ�H[WUHPHO\�ODUJH�VWDWH�VSDFH�RU�DQ�
H[WUHPHO\�ODUJH�DFWLRQ�VSDFH"

�� ,I�ZH�H[WHQG�RXU�PHWKRG�WR�GHDO�ZLWK�3DUWLDOO\�2EVHUYDEOH�0'3V��ZKHUH�WKH�
VWDWHV�DUH�XQREVHUYDEOH��KRZ�GR�ZH�HQFRGH�GLVWULEXWLRQV�RYHU�VWDWHV"�+RZ�
GR�ZH�HQFRGH�REVHUYDWLRQV"

�� :KDW�LV�WKH�EHVW�ZD\�WR�FRPPXQLFDWH�WKDW�WZR�VWDWHV�DUH�WKH�VDPH"�
'LVSOD\LQJ�D�JUDSK"�8VLQJ�WKH�VDPH�FRORU�IRU�FLUFOHV�WKDW�UHSUHVHQW�WKH�
VDPH�WZR�VWDWHV"�


