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Visual Analytics Lab Overview

vl

R & D activities focus on four main areas

Visual Design: Developing new ways to tell stories with data through unique
visual representations is the key research focus of the lab. Depiction of
complex patterns and relationships through appealing visuals enables better
information delivery.

Analytic Methods: VAL's researchers design software and methods that
guide users in exploring and gaining valuable information from visual
representations. By these visualizations, users can create and test
hypotheses, communicate results, and challenge assumptions.

Natural User Interactions: At VAL, the team explores emerging multimodal
techniques and hardware for developing natural interfaces that brings users
closer to their data than ever before. The team creates new interactive visual
environments for the web, mobile devices, and desktop applications.

User Experience: The ultimate goal of VAL is to help people work with
information. The user-centered design approach used in the lab includes
collaborating closely with users to understand their problems, test solutions,
and deliver usable and useful software products.
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oc Visual Analytics Lab

o Data Analysis with a Tangible Interface

Szigeti, S., Stevens, A., Tu, R., Jofre, A., Gebhardt, A., Chevalier, F., Lee, J. & Diamond, S. (2014) Output to Input: Concepts for
Physical Data Representations and Tactile User Interfaces. Proceedings of CHI14 Works-in-Progress (Toronto, ON).

Users generate graphs of radio station data by placing objects onto a table. Objects control which radio station we view as
well as how the data is broken down.



ocap
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Data Analysis with a Tangible Interface

Users generate graphs of radio station data by placing objects onto a table. In this test, the data is
embedded into the tangible interface, as the size of each representative radio station block is related to
how many listeners it has and the amount of minutes listened.



ab L Visual Analytics Lab Data Analysis with a Tangible Interface
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Jofre, A. Szigeti, S., Tiefenbach-Keller, S., Dong, L.-X., Tomé, F., Czarnowski, D., Diamond, S. (2015) "A Tangible User Interface

for Interactive Data Visualization" Proceedings of the 2015 Conference of the Center for Advanced Studies on Collaborative
Research. IBM Corp., CASCON2015, November 2-4, 2015, Toronto, Ontario.

Users generate graphs of radio station data by placing objects onto a table — 2" prototype. Objects control which radio
station we view as well as whether to view the station’s number of listeners or minutes listened or both. The data can
further be broken down by age and gender by placing each of the representative objects on the table.
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Users generate graphs of radio station data by placing objects onto a table. Objects control which radio
station we view as well as whether to view the station’s number of listeners or minutes listened or
both. The data can further be broken down by age and gender.



oc Visual Analytics Lab

Data Analysis with a Tangible Interface
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Fully functional prototype of the tangible interface presented at CHI Interactivity 2016 (San Jose May 7-
12, 2016).

Jofre, A., Szigeti, S., Tiefenbach-Keller, S., Dong, L.-X., Diamond, S. “Manipulating Tabletop Objects to
Interactively Query a Database” (2016) CHI’16 Extended Abstracts (Chi 2016 San Jose May 7-12)



. naTter of Lateray

ocap

oc Visual Analytics Lab

o
A
. " :
i. By
" L
1
ll I. w. Ba
@ O & O A
590 # Qe

Data Analysis with a Tangible Interface
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Our tangible user interface has applications in education contexts.

Jofre, A., Szigeti, S., Diamond, S. "Citizen engagement through tangible data representation" Foro de

Educacion (January-June 2016) vol. 14, n. 20
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Generic Tangible Front-End
for Manipulating Visualizations
on a Browser



Part 1:
b) TUIO protocol for Javascript and Tableau

+ableau*:public T E
JavaScript API g BB I =

Tuio.js
@ TU|0.0rg G /

reacTIVision

http://protium-labs.co/Tuio.js/
file:///Users/ajofre/Desktop/TUIOTableau Visualization-CHI.html



http://protium-labs.co/Tuio.js/
file://Users/ajofre/Desktop/TUIOTableau_Visualization-CHI.html

Part 2:
Presentation Models for NLOGIC Data

The ‘Persona’ Model

Personas

Gender
Use the attributes to build a persona. Female
Age
Visualize the data for each persona. v o @ L
Listener 1 25429 25.49850-54 05564 Y 64+
Occupation
1 2 @ - 5 @ 7 8
Education
Listener 2 1 2 3 4 5 6

Female x  Age 55-64 X

Occupation 5 X

Listener 3



NUMBER OF LISTENERS

Personas

Female X  Age 55-64 X

Occupation 5 X

Male x  Age 18-24 x

Occupation 3 X Occupation 6 X

Male x  Age 35-44 x  Age45-49 X

2-6 7-11 12-17  18-24  25-34

35-44  45-49  50-54  55-64 64+

Stations Regions

. All - Toronto/Hamilton




TIME

When should | advertise?

Personas

Female x  Age 55-64 x

Occupation 5 X

Male x  Age 18-24 X

Occupation 3 X Occupation 6 X

Male x  Age 35-44 x  Age45-49 x

!

A 2-6

35-44

7-11 12-17 18-24  25-34

45-49  50-54  55-64 64+

o ————

Stations

. All

Regions

. Toronto/Hamilton



REGION

Where should | advertise?

Personas

Gender

2-6

35-44

Female X  Age 55-64 X

Occupation 5 X

Male x  Age 18-24 X

Occupation 3 X Occupation 6 X

Male x  Age 35-44 x  Age45-49 x

Occupation Education

7-11 12-17  18-24  25-34

45-49  50-54  55-64 64+

Stations

. Al

Regions

. Toronto/Hamilton



Part

1

a) tangible ‘language’ — some translation with Tableau’s interface

Token Action

Place token on the table (or remove it)

\
@

Show/hide data subset

Employment

o
7

Move token to designated region

Employment

v
Highlight data subset

\4

Visualization Response

Country / Indust

» ¢

Rotate token (within designated region)

Age Group: Age Group 02

c 5 s E | E § B
€ ] & T 2 B

s i £ E S
B E < 5 B E
H g ¥ 5 E
8 § |5 & 5

\ 4

Display details on selected data

Place widget on the table

A\ 4

Change view of the data

Construction



Visually filtering high-dimensional
data

Ana Jofre, Lan-Xi Dong, Stephen Teifenbach-Keller, Steve Szigeti, Sara Diamond
(OCAD University)

Omar Grant, Matthew Kyan (York University)
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Visual Analytics Lab iCity

il
iICity: Urban Informatics for Sustainable
Metropolitan Growth

A 4-year Translational Research Initiative

Supported by The Ontario Research Excellence
Fund Round 7
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iCity concept of city systems as nested
structures

Figure 2: Hierarchical Approach to
Urban Systems

Each system decomposes into
sub-systems; E.g., “the”
“=**  transportation system consists of:

* The road system

* Transit system

* Active transportation system

= * QOperating agencies

Each “system” interconnects &
interacts with other systems

Mayar & Miver (2043)

- Cities (urban regions) are “systems of systems”.




Modeling systems relationships

Figure 3: Spatial-Temporal
Space Representation

Aggregate

Systems of systems,

Long-run,
Strategic

Sub-systems &

Systems,
Medium/long-run,
Tactical & strategic
Components,
) . Short-run,
Fine-gran, Operations
High fidelity

*+ Time
ReaHime Short-run Mediumterm Long term




Betaville and Story Facets visualization
tools

* Design Approach
e Communication Centered
e Collaboration- Minded

* Visual Data/Model Integration
* Able to link qualitative data
* Real-time “what-ifs”
* Changing/historical data and data ontologies
* Provenance



Betaville and StoryFacets

 Visualization Techniques
* Interactive Computing
e Overview + Detail
* Geospatial Visualization
* Info vis
* Comparative Visualization

* White Boxes
* Ontology
* Models — transparency
* Provenance - retrievability



Betaville = Experiential + Data
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Urban Development Process

EETEm Statue of Liberty Ferry Terminal http://www.url.org

Got & proposal, base? x

new proposal

Move Speed: 1

o

Move Mot Move South

WEBSITE URL - y Move Up

Cancel

new version of existing deson

1—---.-:.."

PROPOSALS | VERSIONS 4

Maglev Station (1) Bud Griffis
Liberty Piers (3) B-Ville Crew

1 . Liberty Piers Version 2 - Liberty Piers Version 3

= City ~ a (very) mixed-use development ~ a (very) mixed-use development,
nade \ with much-needed flora
-
w

- - — A - p— YT
v NP by: B-Ville Crew ; et by: B-Ville Crew 4
SHOW \ ;::__'_ o June 2, 2010 SHOW >, W June 3, 2010 HIDE




Compare Photo View...
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...With the Betaville View




...Including the Future!
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BE &

See Above and Below Grade

=1=an=] Nothing Selected City Panel Report Bug!
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BEETd

Navigate Inside and Out

Report Bug!

City Panel

Selected

Mothing

BETAH



Betaville: City 3D + City Data

BETAH M95 B90_L7501 http: /fwww .jr.com

INFORMATION : B i

Name
M95_B90_L15S

Address

| 15 Park Row

Description
Mixed Residential & Commercial
built 1896, replacing a two-
storey cigar shop

URL

| http:www.jr.com

Zoning Units
G. Floor Area As-of-right

#6 Ol Multi-Fuel Conv, Due

Average KwH./sq.ft./vear this zip
R e C 23,434 M

Update More Sources




Betaville: New WebGL Client
Runs in Any HTML5 Browser




ESRI CityEngine: Open City 3D




Betaville + CityEngine: Building
Experiences of the Future, Now
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StoryFacets

Overview

[ — e s
= v e 4,
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(a) Trail Facet

(¢) Story Facet



StoryFacets

Story (slideshow) fdmefor-statiag \Wars character height

Answer #7 Explore Dashboard Story

r "B ™ ':
: Get share link :

| A,
’--------------

I
I Answer #7  preview 0

And he is Lama Su from Kamino.
--------------

Slides Preview

Subtitle

I Among the residents select who is tallest. |

------------%.---------

T T T
" 0% w0

§
e
£
8

height
Show me/ height 4)vs.| - undefined - 4|
Mark nodes with color according to| - undefined — & |
Check' ke it

A Chart from Trail

P

SubTitle: Among the residents sele



StoryFacets

Linked back to trail facet

‘ 5 B E T .n.._ - [r : E : g
- e = ik v ln mEm
SRE  JET
S S =AY ST it

(a) Trail Facet

(¢) Story Facet



GraphTrail

Provenance & chart parameterization

Chart type: Tag Cloud Chart = ‘

7 Sites

Unique visible Sites: 190 Sitesinchart: 190 Site groups: 57/57 |Export

Duplicate visible Sites: 190 Sites in graph: 190 | = +2 A

Group nodes by: | Municipality ~ | Edge type:
Size nodesby: | node count ~ | Size edges by: |edge count v

Sort nodes by: | Size -

Alcala de Guadairar

Carmona

Osuna I Fuentes de Andalucia ‘ Estepa ! Lora del Rio |

- .
Alcolea del Rio | Arahal (&) I Arcos de I Frontera

Utrera | Coronil (el) I Mordn de la Frontera

Aznzlcazar I Aznalcollar l Cabezss de San Juzn (1as) 1 Dos Hérmsnssl Espera | Gerena ‘Gx!ena l Leorijz

Montellano | Paima cel Ri l Pefafior I Sanlicar de Sarrameda | Santiponce } Alcalz del Rio.

Almagen de '3 Platz Casariche ] Constanting ] Coria del Rio

Almodovar del Rio ! Campana (1a) [ Cantillznz

Corrates (los)

Esacena del Campo

Escacens del Campo 1 Herrarz ] Hugna 1 Jerez de 3 Frontars

Las Cabezas de S2n Juzn [

Lorz e Estepa | Luisiana (2) I Molares (los) 1 Niebia | Oliva

Paterna del Campo

Pugola de Cazalla (12) | Rinconada (2 I otz i Rubio (el) ] San Juan dz Aznalfarache ] Saucejo (el ] Sevila

Villanueva del Rio y Minas 1 Viso del Alcor (el)

Municipal ija OR Marchena |

'u Sites

Municipaiity = Ecjie OR Marchena

Unique visible Sites: 55 Sitesinchart 55  Site groups: 20/23 |Export

- = - | +20 || Al ||Group
Group nodes by: |Ceramic.ceramics_con hge type: S

oy: | edge count .

Ecija OR
Marchena

#N/A | Amphora ‘ Early Imperial | Handthrown | Dofium | tatien | wheetrronn

Grouped by
Ceramic

African Cooking Ware 1 Orientalising Painted Ware l Phoenician tradition 1 Phosnician Tradition

Thin-walled Ware | Handthrown burnished | Imitation African Cocking Ware ’ Imitation Black Gloss Ware

Late Imperial

Component




Home Location of Respondents

Student?
Move




StudentMove TO

= Regional Transit

= Local Transit
= Solo Driver

= Rideshare




Relationships commute time and school
engagement

* Percentage coming to
campus daily by distance
of commute

* One way commute and

_ involvement in school: pick
courses by commute time,
commute discourages
coming to campus,
commute discourages
extracurricular activity

it}

A

LA




—— Subway/RT

@ Bike

= Local Transit Efofo::jl

= Regional Transit 0 icampus

@ Solo Driver Students per cell

= Rideshare |

S H oSS
N N 6\' \5\

SRCAVNN | Costofhousing

> The decisiormwasoutormycontrob——

o . i ’ ' i 77 E 7 I l ' ;iiil;r.iriil;i;iil;iiliii;.7i;| ' II ” I ’ l ’ ii_
T //, Ability to walk or bike to campus
/l/ ,/éﬂ sm.g q_ualltles (sp.ace, yarcf )

4\55 | Proximity to public transit
7 ng near friends and family

2 / ". i ; .
o, e : . - ,_ ',
% %y | 7 s neighbourhood (shops, parks, houses,
4 & 7 ; .
St George S m
| Walkability of neighbourhood
[ | Crimeand safety

& rsvio 72 O
¥ 2%

.

Transit pass () Campus

ownership ——— GO Rail

17% - 25% Subway/RT
[0 26% - 39% [ city of Toronto
I 40% - 55%

I 5% - 67%




Video Student MoveTO

* Betaville — where are students located and what is their destiny?
e StoryFacets — factors in considering a new home...



Student MoveTQO: Data We Need
to Understand

hhsizeqrou hhsizegrou hhissingleh hhissinghe depd hhearnumb hheamnurmb hheasnumb hhibuildingl hhbuildingt hbempbidie hhempbidie hbempbldie ihownersh hhownersh hhlivingsilu hhempeal hhempealk hhresphend hbefmpresp hhcmpresp ibGmpresp > Tusid

T 5_personsd 5 persons 4 0 More than 4 1 1_vehicles 1 vehicle  Semi-detac building_ty 2 Semi-detac serni_delac 1 Owner Livix with fa Two-parent 4 1 1 Resdental yes 350183.00

2 2_persons 2 parsons 0 More than ] 0 O_wehicle 0wvehicke  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with p: Twe persar 2 ] 2 Mo residenl ne F5350091.0° 1
4 4_persons 4 parsons 0 More than ] 1/ 1_vehicles 1 vehicle  Semi-detac building_tyj 2 Semi-detac serni_delac 1 Owner Live with fa Tweo-parnent 4 1 1 Resdenbal yes M5350516.2 3714 LM 3
4 4_persons 4 parsons 0 More than ] 0 O_wehicle 0wvehicke  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with fo Other heus 5 ] 2 Mo residenl ne 5350059.0(0 74 MsS 1
2 2_persons 2 parsons 0 More than ] 0 O_wehicle 0wvehicke  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with p: Twe persar 2 1 1 Resdenbal yes F5350091.0° 71 MsR

3 3_persons 3 parsons 0 More than ] 0 O_wehicle 0wvehicke  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with fo Other heus 5 ] 2 Mo residenl ne M5350092.0( 72 MsR 1
5 5_personsd b parsons 4 0 More than ] 2 2_vehicles 2 vehicles  Semi-delac building_ty 2 Semi-detac serni_delac 1 Owner Live with fa Tweo-parnent 4 a 2 No residen no 5503770 60O M1V 1k
5 5_personsd b parsons 4 0 More than ] 2 2 vehicles 2 vehicles Delached & building_ty 1 Single dela single_dela 1 Owner Live with fa Tweo-parnent 4 1 1 Resdental yes 5a50576.2: 3420 LBR kX
2 2_persons 2 parsons 0 More than ] 1 1_vehicles 1 wvehicle  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with p: Twe persar 2 ] 2 Mo residenl ne 5350049.0(0 113 MER 1
2 2_persons 2 parsons 0 Mere than ] 1 1_vehicles 1 wvehicle  Apastment  building_ty 4 Apastment  apartment_ 0 Tenant Live with p: Tweo persar 2 ] 2 Mo residenl ne 5350804, 0 1031 L1X 2
3 3_persons 3 parsons 0 More than ¢ 1] 1 1_venicles 1wvehicle  Apartment . building_ty| 4 Apartment  apartment_ 0 Tenant Live with fa Two-parent 4 1 1 Residental yes F5a50267.00 237 M3B [
2 2_persons 2 parsans 0 More than ¢ 1] 0 O_wenicle Ovehicle  Apartment  building_ty| 4 Apartment  apartment_ 0 Tenant Live with pz Two parsar 2 1] 2 Mo residen! no F5350062.0° 48 M4AY 1
4 4_persons 4 parsons 0 More than one-parson | 2 2_wenicles 2 vehicles  Semi-detac building_ty| 2 Semi-detac sermi_delac 1 Owner Live with fa Two-parent 4 1 1 Residental yes F5a50324.0 472 L3R 1:
2 2_persons 2 parsans 0 More than ¢ 1] 1 1_venicles 1wvehicle  Apartment . building_ty| 4 Apartment  apartment_ 1 Owner Live with pz Two parsar 2 1] 2 Mo residen! no 5350035.0( 50 MsB 1
2 2_persons 2 parsans 0 More than ¢ 1] 1 1_venicles 1wvehicle  Apartment . building_ty| 4 Apartment  apartment_ 1 Owner Live with pz Two parsar 2 1 1 Residental yes F5350064.0( 21 mMaY

2 2_persons 2 parsans 0 More than ¢ 1] 0 O_wenicle Ovehicle  Apartment  building_ty| 4 Apartment  apartment_ 0 Tenant Live with pz Two parsar 2 1] 2 Mo residen! no F5a50128.0¢ 208 M4S :
5 5_parsonsd 5 persons 4 0 More than ¢ 3 5 3_wehicles- 3 vehicles - Detached © building_ty| 1 Single dela single_dela 1 Owner Liveer with fa Twa-parent 4 1 1 Residental yes N1A

2 2_persons 2 parsans 0 More than ¢ 1] 0 O_wenicle Ovehicle  Apartment  building_ty| 4 Apartment  apartment_ 1 Owner Live with ra Tweo parsar 2 1] 2 Mo residen! no 5350066.0( 22 MaX

5 5_parsonsd 5 persons 4 0 More than ¢ 1] 2 2_wenicles 2 vehicles  Apartment . building_ty| 4 Apartment  apartment_ 1 Owner Live with fa Two-parent 4 1 1 Residental yes 5a80331.0° 554 M1E 1¢
2 2_persons 2 parsans 0 More than ¢ 1] 0 O_wenicle Ovehicle  Apartment  building_ty| 4 Apartment  apartment_ 0 Tenant Live with ra Tweo parsar 2 1] 2 Mo residen! no 535003407 38 MsB 1
5 5_personsd 5 persons < 0 More than ¢ 1] 1/ 1_venicles 1 wvehicke | Row house building_ty 3 Row/Townt row_house 0J Tenant Live with fa Two-parent 4 1 1 Resiental yes "5350516.0¢ 3868 L5L 30
1 1_person 1 person 1| One-person housshold 0 /0_venicle 0wehicke Apartment  building_ty 4 Apartment  apartment_ 0J Tenant Live alone  Single Pers 1 1] 2 | No residen| no PHA50036.00 67 M5G |
5 5_personsd 5 persons < 0 More than ¢ 1] 1/ 1_venicles 1 wvehicke | Semi-detac building_ty 2 Semi-detac sermi_detac 1 Owner Live with fa Other hous 5 1 1 Resiental yes "5350804.1( 1042 L1V 2
3 3_persons 3 persons 0 More than ¢ 1 2|2 _venicles 2 vehicles  Semi-detac building_ty 2 Semi-detac sermi_detac 1 Owner Live with fa Two-parent 4 1 1 Residential yes PHA50411.08 2081 LAK 3
4 4_persons 4 persons 0 More than ¢ 1] 1 1_venicles 1 wvehicke  Apartment  building_ty 4 Apartment  apartment_ 1 Owner Live with fa Two-parent 4 1 1 Residential yes PHA50302.00 480 M2J 1:
3 3_persons 3 persons 0 More than ¢ 1 1/ 1_venicles 1 wvehicke  Detached F building_ty 1 Single deta single_dela 1 Owner Live with fa Two-parent 4 1] 2 | No residen| no PHA50285.00 413 MIMm 11
1 1_person 1 person 1| One-person housshold 0 /0_venicle 0wvehicke Detached F building_ty 1 Single deta single_dela 0J Tenant Live alone  Single Pers 1 1] 2 | No residen| no PHA50338.00 542 M1N 1¢
22 _persons 2 persons 0 More than ¢ 1] 0 /0_venicle 0wehicke Apartment  building_ty 4 Apartment  apartment_ 0J Tenant Live with ra Two persor 2 1] 2 | No residen| no PHa50035.00 51 M5G |
22 _persons 2 persons 0 More than ¢ 1] 0 /0_venicle 0wehicke Apartment  building_ty 4 Apartment  apartment_ 0J Tenant Live with ra Two persor 2 1] 2 | No residen| no PHA50081.0° 71 MSR |
5 5_personsd 5 persons < 0 More than ¢ 3 1 1_venicles 1 wvehicke  Apartment  building_ty 4 Apartment  apartment_ 0J Tenant Live with p: Other hous 5 1 1 Resiental yes "5350520.0° 3664 L5C 30
2 2 _persons 2 persons 0 More than ¢ 1] 0 /0_venicle 0wehicke  Apartment  building_ty 4 Apartment  apartment_ 0 Tenant Live with ra Two persor 2 1] 2| No residen| no PHA50036.00 67 M5G |
3 3_persons 3 persons 0 More than ¢ 1] 0 0_wenicle 0wehicke On-campus building_ty 5 Student Re student_res J Tenant Live with rc Other hous 5 1] 2 No residen! no M5350061.00 TO M5S

1 1_person 1 person 1 One-person housshold 1 1_venicles 1wehicke  Apartment  building_ty 4 Apartment  apariment_condo Unknown  Live alone | Single Pers 1 1 1 Residential yes M5350035.00 50 M5G

3 3_persons 3 persons 0 More than ¢ 1] 0 0_wenicle 0wehicke Row house building_ty 3 Row/Townt row_house J Tenant Live with fa Single pare 3 1 1 Residential yes M5350361.0° 568 M1C 14
3 3_persons 3 persons 0 More than ¢ 1] 2 2_venicles 2 vehices Delached F building_ty 1 Single deta single_deta 1 Owner Live with fa Two-parent 4 1 1 Residential yes Ma50805.1: 1062 L1T 2
5 5_personsd 5 persons 4 0 More than ¢ 1] 1 1_venicles 1wvehicke | Detached F building_ty 1 Single deta single_deta 1 Owner Live with fa Other hous 5 1 1 Ress jal yes 5350237.0: 352 MIR [|
2 2 _persons 2 persons 0 More than ¢ 1] 0 0_wenicle 0wehicke  Apartment  building_ty 4 Apartment  apartment_ J Tenant Live with ra Two persor 2 1] 2 No residen! no M5350035.00 50 M5G 1
6 5_personsd 5 persons 4 0 More than ¢ 1] 0 0_wenicle 0wehicke On-campus building_ty 5 Student Re student_res J Tenant Live with rc Other hous 5 ] 2 Mo residen! no 5350061.0( TO M55

2 2 _persons 2 persons 0 More than ¢ 1] 2 2_venicles 2 vehices Row house building_ty 3 Row/Townt row_house J Tenant Live with p: Two persor 2 1] 2 No residen! no Fa70201.00 4052 LFT 40
2 2 _persons 2 persons 0 More than ¢ 1] 0 0_wenicle 0wehicke  Apartment  building_ty 4 Apartment  apartment_ J Tenant Live with ra Two persor 2 1] 2 No residen! no M350063.0° 40 May 1
2 2 _persons 2 persons 0 More than ¢ 1] 0 0_wenicle 0wehicke  Apartment  building_ty 4 Apartment  apartment_ 1 Owner Live with p: Two persor 2 1] 2 No residen! no Ma50062.0: 45 MG

5 5_personsd 5 persons 4 0 More than ¢ 1] 0 O_wenicle 0wehicke  Semi-detac building_ty 2 Semi-detac sermi_detac J Tenant Live with fa Two-parent 4 1] 2 Mo residen! no "5350029.0( 271 M4Mm 1
1 1_person | 1 person 1 One-person housshold 0 O_wehicle 0vehicke  Semi-detac building_ty 2 Semi-delac sermi_delac 3 Tenant Live alone | Single Pers 1 [1] 2 Mo residenl no P5a50516.1¢ 3663 L5L 3
4 4_persons 4 parsons 0 More than ¢ 1 2 2_wehicles 2 vehicles  Semi-delac building_ty 2 Semi-delac sermi_delac 1 Owner Live with fa Other hous 5 1 1 Resdental yes 5350369.00 510 M1P 10
3 3_persons 3 parsons 0 More than ¢ [1] 2 2_wehicles 2 vehicles  Apastment  building_tyj 4 Apartment  apartment_ 3 Tenant Live with fa Two-parent 4 1 1 Resdental yes P5a50354.00 521 M1H 10
3 3_persons 3 parsons 0 More than ¢ [1] 0 O_wehicle Owvehicke  Apastment  building_ty 4 Apartment  apartment_ 3 Tenant Live with ro Other hous 5 [1] 2 Mo residenl no F5a50060.00 T3 M55 1
1 1_person | 1 person 1 One-person housshold 1 1_vehicles 1 wvehicle  Apartment  building_tyj 4 Apartment  apartment_ 3 Tenant Live alone | Single Pers 1 Unknown  unknown  "5350122.00 202 Mav .
4 4_persons 4 parsons 0 More than ¢ [1] 2 2_wehicles 2 vehicles Delached © building_ty 1 Single deta single_dela 1 Owner Live with fa Two-parent 4 1 1 Resdental yes Ma50352.00 508 M1P 10
1 1_person | 1 person 1 One-person housshold 0 O_vehicle 0vehicke Delached & building_ty 1 Single deta single_dela 3 Tenant Live with ro Single Pers 1 [1] 2 Mo residenl no Ma50297.0° 427 M3H 1
6 5_personsd 5 persons 4 0 More than ¢ [1] 2 2_wehicles 2 vehicles Delached © building_ty 1 Single deta single_dela 1 Owner Live with fa Two-parent 4 1 1 Resdental yes 5a50411.2¢ 2078 LBA X
3 3_persons 3 parsons 0 More than ¢ [1] 0 O_wehicle Owvehicke  Apastment  building_ty 4 Apartment  apartment_ 3 Tenant Live with fa Other hous 5 [1] 2 Mo residenl no 535006300 41 MY 1
4 4_persons 4 parsons 0 More than ¢ [1] 2 2_wehicles 2 vehicles  Semi-delac building_ty 2 Semi-delac sermi_delac 1 Owner Live with ro Two-parent 4 1 1 Resdental yes F5a50519.00 3814 LsC 3
1 1_person | 1 person 1 One-person household 0 O_vehicle 0vehicke  Apartment  building_ty 4 Apartment  aparlment_ 0 Tenant Live alone  Single Pers 1 ] 2 Mo residen! ne F5a50168.00 175 MEBC ]
4 4_persons 4 parsons 0 More than ¢ ] 2 2_vehicles 2 vehicles Delached © building_ty 1 Single dela single_dela 1 Owner Live with fa Other hous 5 1 1 Resdenbal yes F5a50273.00 230 M2ZL [
1 1_person | 1 person 1 One-person household 0 O_vehicle 0vehicke Delached & building_ty 1 Single dela single_dela 0 Tenant Live alone  Single Pers 1 Unknown  unknown  "5350084,00 280 M4K 1
5 5_personst 5 persons 4 0 More than ¢ ] 3 3_vehicles- 3 vehicles - Delached © building_ty 1 Single dela single_dela 1 Owner Live with fa Other hous 5 1 1 Resdenbal yes 535040027 2448 L3S EN
G 5_personsd 5 persons 4 0 More than ¢ 3 1 1_vehicles 1 wvehicle  Semi-delac building_ty 2 Semi-delac serni_delac 1 Owner Live with fa Tweo-parent 4 1 1 Resdenbal yes F5a50422.0¢ 2257 L4S s
4 4_persons 4 parsons 0 More than ¢ ] 0 O_vehicle 0vehicke On-campus building_ty 5 Student Re student_res 0 Tenant Live with ro Other hous 5 ] 2 Mo residen! ne F5a50061.00 70 M3 1
4 4_persons 4 parsons 0 More than ¢ ] 0 O_vehicle 0vehicke On-campus building_ty 5 Student Re student_res 0 Tenant Live with ro Other hous 5 ] 2 Mo residen! ne F5a50061.00 70 M3 1
G 5_personsd 5 persons 4 0 More than ¢ ] 1 1_vehicles 1 wvehicle  Apartment  building_ty 4 Apartment  aparlment_ 1 Owner Live with fa Other hous 5 1 1 Resdenbal yes 535035500 518 M1J 1:
5 5_personst 5 persons 4 0 More than ¢ 3 2 2_vehicles 2 vehicles Delached © building_ty 1 Single dela single_dela 1 Owner Live with fa Tweo-parent 4 1 1 Resdenbal yes 535036500 486 M1G 1:
4 4_persons 4 parsons 0 More than ¢ ] 2 2_vehicles 2 vehicles Delached © building_ty 1 Single dela single_dela 1 Owner Live with fa Tweo-parent 4 1 1 Resdenbal yes P5350520.00 3671 L5B 3
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2.5D Models: Data <> Mapping

3 Most Visited & Bugzila 5 aristotie music - Y...

Toronto

(TTS) x {Travel Time) x (University}
Trans_Mode_to OCAD
Trans_Mode to_UofT

Trans_Mode to_Ryerson
Trans_Mode to_York

{Time) x (Moge) UofT

(Time) x (Mode) Ryerson

(Time) x (Mode) York



Partner Suite: Data Visualiztion +

Dashboard

Story

Controls

Chart Type @

Choropleth map
Globe

Node-link

Matrix

Parallel coordinate
Bar

Scatter
GatherPlot

Tag cloud

Fusion = StoryFacets

Forecast Revenue by Year, Plan

(O PlanA
@ PlanB

[ Pivot

i

Both plans are good, but the
revenue forecast for Plan A is much
better!

Forecast revenue

2017

=

Check out the latest survey results.

~y

—F city!

Plan B has less revenue, but look
what lack of repair can do to our

Effect of Plan B on 2016 Subway Congestion

(@]

e_l_J Cody Dunne
T

2015 Transportation Survey Results

(O PlanA

@ PlanB

(@]

18-25 26-55 56-65

Age

Concrete Falls off Interstate 80 Overpass

New Card
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AR: See It On Location
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oc|™|  Visual Analytics Lab Team Members
v]

Research Questions

Urban Analytics Systems

3D visualization of data (Betaville)

ESRI - AR/VR applications

Presentation and Analytics — StoryFacets (GraphTrails)

StudentMoveTO — comparative use of visualization



Big Data Research, Analytics and Information Network (BRAIN)

Subproject title: Interactive Visualization of Large Data Sets

YORK OCAD
UNIVERSITY \
ONTARIO
BRAIN
\ INSTITUTE
UNIVERSITE Converge. Discover. Deliver
UNIVERSITY
Database framework Visualizations Data and Applications

Research Goal for December 2016:

Create a prototype of an interactive visualization tool that:
1) couples to Skydive’s existing system, and
2) fulfills a need for the brain research community.



Skydive

Ana Jofre, Steve Szigeti, Sara Diamond (OCAD University)

Piotr Lasek, Nasim Rasavi, Parke Godfrey (York University)



|dentify needs of brain research community:

* Survey current software technologies in the field: what is lacking?
* Establish contact and relationship with researchers at Baycrest.
* |dea iteration



Survey of existing software for Brain Image analysis

1) Matlab ISOCAPS
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6) MRIcron




Given what is out there, what can we contribute?
We have explored two possible directions:

1. Create a visualization that allows users to view many brains (overview and pan), which still
allows users to view detail on a single brain (zoom).

2. Create visualizations for abstracted brain data (Connectome network diagrams).



1. Create a visualization that allows users to
view many brains.

What can we add?
* Skydive lends the ability to rapidly pan and
zoom over a large database

e Our visualization can include algorithms

that sort the data by visual features.
This could be useful for technicians reviewing the scans.

Example:
Using Python’s OpenCV library, images can be sorted by
Histogram of Gradients (HOG) features.

Problems:

- Leads to software that is too specialized — not generalizable

- Matching computer-perceived features to human-perceived
features is a difficult machine learning problem.




2. Convert fMRI data to connectome data

Problem is transformed into a network visualization
problem.

Some Advantages:
- Network visualizations are applicable and of
interest across disciplines: solution can can be

applied across domains.

- Taps into a hot research topic

Image from:

J Neurophysiol. 2010 Jan; 103(1): 297-321.
Published online 2009 Nov 4. doi: 10.1152/in.00783.2009

ATTENTION DEFAULT

REFERENCE

pC + LatPar

W

DEFAULT

MNI coordinates

Arca Abbreviation L/R X Y Z
Posterior cingulate cortex pC med 0 53 26
Lateral paretal cortex LatPar L 4% 62 L1
R 46 -62 32
Meadial prefrantal cortex mPFC med 0 52 6
Hippocampal formation HF L 24 22 20
R 24 -0 22
Frontal eye field FEF L -3% -4 48
R 40 -4 48
Intraparietzal cortex LIPS L -24 38 52
R 22 ht 54
Middie temporal arca MT+ L 56 60 2
R 54 s -4
Motor cortex Mot L 36 25 =N
R 36 25 57
Aunditory cortex Aud L 43  -26 i2
R 43 26 12
Visual cortex Vis L -30  -8% Q
R 30 8% a
ATTENTION REFERENCE


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2807224/
https://dx.doi.org/10.1152/jn.00783.2009




Front. Neuroinform., 28 November 2012 | http://dx.doi.org/10.3389/fninf.2012.00028


http://dx.doi.org/10.3389/fninf.2012.00028

Existing Software for Imaging 3d bio networks: ARENA 3D

layer 2:diseases

What can we add to this?

- Skydive capabilities (explore large networks)

- Calculate connectivity while visualizing the network:

- Currently, connectivity is first calculated

separately, then resulting network is viewed.
Maybe we can build a system that bundles these
steps?
Raw data is similar in structure to urban taxi pick
up and drop off data, already demonstrated in
Skydive.




ol Visual Analytics Lab

Ambient Visualization

This data sculpture changes according to how much energy is being consumed in the building. The
most energy is being used when the sculpture is closest to the floor.



oc| | Visual Analytics Lab

Ambient Visualization

This data sculpture changes according to how much energy is being consumed in the building. The

cloud becomes greyer as more energy is consumed.



ocap

oc| | Visual Analytics Lab

Ambient Visualization

This data sculpture proposal changes according to how much energy is being consumed in the building.

The electrical outlets express concern when too much energy is being consumed.



oc| | Visual Analytics Lab

Ambient Visualization

This data sculpture proposal changes according to how much energy is being consumed in the building.

The battery symbol becomes fully charged when energy use is high.



ocap

oc| | Visual Analytics Lab

Patricio Davila: Public Visualizations

E-Tower

CN Tower light system shows activity of over 5000
mobile phone users during Nuit Blanche event
(Patricio Davila & Dave Colangelo with

CN Tower and Rogers Communication, 2010)
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oc[” | Visual Analytics Lab

Patricio Davila: Public Visualizations

Parkdale Versions

Community-based geo-located mapping and 3D modelling
project with public interaction installation
(Patricio Davila and Dan McCafferty with Toronto Public Library, 2011)
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Patricio Davila: Public Visualizations

African Diaspora Project

Prototype for immersive and tablet visualization
of African Slave Voyage Database
(Patricio Davila and Caitlin Fisher, 2011)

Wednesday, March 21, 2012
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Patricio Davila: Public Visualizations

every(all at(toge(forever)ther)once)thing

Flocking bits trace paths over bp nichol poetry;

21-channel HD video installation at

Sony Centre of the Performing Arts for Digifest 2011 .
(Patricio Davila and Justin Stephenson, 2011)
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Visual Analytics Lab

Martha Ladly: The CBC Newsworld Holodeck

News stories are displayed in a
multi-screen immersive environment

The CBC Newsworld Holodeck is an interactive video installation that allows users to browse and search
a massive digitized “big data” collection of 24-hour news from the CBC, Canada’s national broadcaster,
which spans a 24-year period from 1989-2013.
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