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At iCity we are developing decision support tools combining social
media and mobile data with GIS, demographic, socio-economic
and fransit data

» Defining a taxonomy of visualizations can assist visualization system
designers in understanding key visualization techniques that serve
multiple user groups
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Thus, the challenge is to ensure diverse groups of

users have appropriate levels of accessibility to data
in usable forms, which in turn requires

understanding the visualization needs of multiple
user groups.

Implement Understand
& Test

DESIGN
PROCESS

Materialize & \'\/ Explore
Prototype




Research approach & process

Transportation software applications, tools
Understand and methods
« Expert Interviews

 Liferature Review / taxonomy
) « Comparative Methodology in Urban

A well-developed taxonomy of visualization types can
help designers understand which visualization

techniques (or combinations of them) best serve the
goals and needs of user and stakeholder groups.

= (Chengzhi, 2013).
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Comparative Methodology: A survey of the application
landscape to understand the types of software, and toolsets
that exist and the functions already being served.

Use Domains: Software Application Categories

User Stories &

Narratives Transportation l_eran Pe5|gn: Data Analysis
Navigation Traffic Movement Built Environment Intelligent Predictive
Route Mapping Parking Management Neighborhood Planning Analysis
User Generated Data Complete Streets Simulation
Social Media Use
. Infrastructure
Entertainment & .

Land Use Management Mapping
Agent-based qames _ Signal & Transit Cartography
Micro-simulation Interactive & Location Operations Geo-Visualization
qued Gam?s Sustainability
Mixed Reality Resilient Cities
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Taxonomy Sketch showing essential aspects of
visualizations

Decide
Synthesize
Data Type
Level of /\ .
« revel of 1. «Interqction» Spatial
Engagemen Abstract
Analyze
Involve
Expose
Use. " Most approaches to establishing a visualization
Domains taxonomy essentially fell into three areas: User
Task, Level of Interaction or Engagement and
Data Type. (Mahyar, et al., 2015)
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Comparative Methodology Categories of Table

Type of Urban System Software Technology /! |Description / application User Type Tasks (High Level) b Engagement Level
Application Platform
Selected Toolset / Methods
Qualitative and Quantitative Data |StoryFacets HTML, Explore data through interaction, visual technicians, |dataset/media asset [expose (consuming,
Exploration and Analysis and Javascript, D3 |history, presentation, generate transportation |navigation, dataset |[learning and viewing)
Presentation Tool framework, consumable overviews, high level -search |engineers, visualization, dataset |involve (interacting)
Meteor, /browser, visualization dashboard, citizens, history and analysis |analyze (finding
MongoDB visualization slide shows, Business history visualization, |trends) synthesis (
analysts decision support testing hypothesis)
Decide (Deriving
decisions),
Interaction (Low level tasks) |Data Visualization YData YOpen / Private Data)Data Format (input) |File Format 'Link Contact
Attributes Source
zooming inset, brushing Bar chart, Pie chart, Gather Categorical, |Agnostic Tabular, Markup csv storyfacets- Cody Dunne
and linking, scrolling, plot, Markup language Ordinal, (Comma test.herokuapp
panning, filter, pivot, Interval, Seperated .com
compare Provenance, Values),
audio, video, Markdown
text, image

This helped us in aggregating User Types, Use Domains, User Tasks, and
the type of Data being used for Urban Transportation Applications

Most approaches to establishing a visualization taxonomy essentially fell into

vvvvvvvvvv

>0
o0

three areas: User Task, Level of Interaction or Engagement and Data Type
(Mahyar, et al., 2015).

Image: Comparative Methodology, iCity process phases, Manpreet Juneja, Marcus Gordon, Jeremy Bowes



Research approach & process

Explore
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« Use Case Survey

« Use Case Mapping

« Design Charrette, Priority
idenftification / mapping

g 1 TASKS

SKETCHUP /REVIT BIM/3DS MAX

Planning; 3D modeling, BIM input

Urban/ City Planners, Architects, animation.rendering simulation
Engineers, Real Estate+ Community = O

Planners b ILUTE

Transportation Planners, Engineers,
Municipal Planning, TTC Transit
Operations, Signal + Infrastructure v@“{

Planning

Designers, Artists, Business analy%

Tech. + Engineers, Operation

Planning

BIA's, Citizens

DATA

Q Mobile GIS Data Feed

- Road Network, TTC Routes, Census
' Data, Vehicle Statistics, Parking

Data, Transit Data

O Audio, Video, Tabular data, Markup

data

Maps, GPS coordinates

) 3d Models, Tabular Data,

Markup data

CITY GML

Image: iCity Visualization; Jeremy Bowes, Manpreet Juneja



Use Case survey

User Type

Gender, Age, Nationality,
Occupation

Application Scenario
Description of Tasks
Preconditions

Technology

Software, Environments and
Frameworks

Assets

Formats, Functions

Task interaction

How are you using this software/
tool?

Data Visualization

What is the visualization functionality
of this software/ tool?
Improvements

How could the software/ tool be
changed to support the required
taskse

SRiessiry Image: Use Case Surveys, iCity process phases, Manpreet
o Juneja, Carl Skelton, Jeremy Bowes
U
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Case Number: C3
Date: January 30th, 2017

URBAN INFORMATICS USE CASE PROFILE

User Type Gender: Male Age: 56  Nationality: Canadian Occupation: Architectural technician

Laz is a senior architectural technician working for city planning His area of expertise is
reviewing rezoning applications and new development projects

Application Scenario

Laz is processing an application for a building rezoning in the new West Don neighbourhood The applicants have not
provided any parking statistical information, and Laz needs to ascertain whether the existing street, and lot spaces will be
overburdened by new users if the project proceeds He must perform Quantitative Data Exploration and Analysis of existing
parking resources, land use, and demographics, to evaluate current and proposed parking space inventory against policy/
regulations, as documented in the city's geodata/survey and 3D model resources

He needs to provide two documents of his findings
* an explanatory presentation (slide show) for an upcoming community meeting,
» 2 formal record of the application’s parking implications, context, applicable regulations
* recommended ruling based on the above items

Description of Tasks

Exploration of geodata & 3D model! of existing conditions,

record of parking inventory in defined area,

calculation of requirements with/without proposed changes,

export of tabular data and graphics,

preparation of formal document and slide presentation for ruling recommendation decision

support/justification/communication with decision-makers and stakeholders

n
greconditions Knowledge of local studly area, accessibility to platform, understanding of interface & functionality,
availability of peak parking data,both on--street and private etc
Technology Software AicGIS, CityEngine, Insights
Environments & Frameworks html5, webGL, Javascript
Assets
Formats online SHP, CSV, XLS, JSON, dwg, dmg files
Functions 3d Bar charts, Geo-—-Data, Ear chart, interactive digital maps with on/off information layer
switching, call--out boxes
Task Interaction = How are you using this software / tool?

Orbit, Walk/ fiy--through, pan, scroll, zoom, select, annotate, measure, (annotate measurement?),
zooming inset, scrolling, panning, compare, microsimulation etc

Data Visualization = What is the visualization functionality of this software / tool?

Uses technological interface to visualize street segment, with displayed data of parking information per location
as statistical comparison

Capture of generated scenario data in a form for presentation Access of demographic community data to
project potential local patrons to future establishments. Interface to select, analysis, and prepare a visual
summary of queried data on parking locations

Improvements How could the software / tool be changed to support the required tasks?

Real--time 3D infographics superimposed, 2D map, highlighted statistical charts, prep of

visual narrative




Design Charrette

Test Taxonomy Sketch to
establish priorities to build interface prototypes

Image: Charrette Images, iCity process phases, iCity Team



Research approach & process

« User-Centred Taxonomy for Urbban
Transportation Applications
« Applications and Visualization - — low

Materialize fidelity prototype implementation

User engagement goals Visualization components
g = c Data Type
g Abstract (a) / Spatial (s) (input<—> Output)
Q° a<—->s a<-—->a S<—>a 5<-->S§
b Data (Da/Ds) | Visual (Va/Vs) Navigation (Na/Ns)
e
Da<->Ds Da<-->Da Va<->Ds Va<-->Da Na<->Ds Na<->Da
Context for User Engagement Ds<-->Da_Ds<-->Ds Vs<—>Da Vs<—>Ds Ns<—~>Da Ns<—>Ds
Users Da<->Vs Da<-->Va Va<->Vs Va<-->Va Na<-->Vs Na<->Va
Engagements l Tasks Ds<-->Va Ds<-->Vs Vs<—->Va Vs<—>Vs Ns<—->Va Ns<->Vs
Researcher Da<—->Ns Da<->Na Va<—->Ns Va<-->Na Na<—->Ns Na<->Na
H 3 (High Level Ds<-->Na Ds<-=>Ns Vs<—->Na Vs<—>Ns Ns<—>Na Ns<—~>Ns
S andor Engagement) Context for Interactive Controls in Visualizations
De :
Planner Decide (Hrg‘ILLeveI)
Oper 1(m - (Deriving decisions) | share, distribute. publish I Feedback Representation Interaction
i Synthesize simulate Intent Intent

(Testing hypothesis)

Analyze
(Finding Trends)

Author
(Adding content) . .
— Representation Interaction
inwolve yhnaing Technique Technique

(Interacting)

Brushing

Expose information display
(viewing)
(Low Level
bbbl ) Engagement) v
yclist (Low Level)
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Use Case — the architectural technician
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The technician’s work in this use
case involves geospatial data, (GIS)
web, and graphic frameworks,
making use of (a) abstract and (b)
spatial data types.

in this example, these include
sheets, tables, maps and charts -
both as input source & output
target domains.

quantitative data sets of a
neighborhood population, can be
displayed as a table of data or a
3D geospatial plot to compare or
simulate

Suggested Visual representation
options are added here

Image: Based on Pike (2009), Mahyar (2015) and Sorger (2015), iCity process phases, Taxonomy, iCity Team

Visualization Components

Data Type

Abstract (a) / Spatial (s)

a<-->S a<-->a

S<-->a S<-->S§

(Input<--> Output)

Data (Da/Ds)

Visual (ValVs)

Navigation (Na/Ns)

Da<-->Ds Da<-->Da
Ds<-->Da Ds<-->Ds

Va<-->Ds Va<-->Da
Vs<-->Da_ Vs<-->Ds

Na<-->Ds Na<-->Da
Ns<-->Da Ns<-->Ds

Da<-->Vs Da<-->Va
Ds<->Va Ds<-->Vs

Va<-->Vs Va<-->Va
Vs<-—->Va Vs<-->Vs

Na<-->Vs Na<-->Va
Ns<->Va Ns<-->Vs

Da<-->Ns Da<-->Na

Va<->Ns Va<-->Na
Vs<-->Na Vs<-->Ns

Na<->Ns Na<-->Na
Ns<-->Na Ns<-->Ns

Ds<-->Na Ds<-->Ns

Context for Interactive Controls in Visualizations

Representation
Intent

€ 1
|dentify, Show

outliers, Compare

Representation
Technique

Charts, Graphs,

Networks, Treemap,
Parallel Coordinateg | ¥-%"""

(High Level)

Interaction
Intent

Qe | Select, Explore,
’ Reconfigure, Encode,

Connect, Simulation,
Authoring, Modelling

Interaction
Technique

Use Case Example’s Interaction Model




USER CENTRED TAXONOMY
Use Case — the architectural technician

User Engagement Goals Visualization Components
g _I8 § g‘ Data Type
> C .
g w 8§ & = I8 e g5 Abstract (a) / Spatial (s) (Input<—> Output)
£ §52382sg, 8=
a e c %% =] EE 285 = a<-->s a<—>a s<-->a $<—->§
w oL — o s | — o e . - 2
g’ 58 8 & é’w_—(—f 8= 28 2 58 Data (Da/Ds) | Visual (Va/Vs) | Navigation (Na/Ns)
UoO DB @]
ol el & oA ->Da Va<-->Ds Va<-->Da Na<-->Ds Na<-->Da
U Context for User Engagement Ds Vs<—->Da_ Vs<-->Ds Ns<-->Da_Ns<-->Ds
sers a<-—->Va Va<->Vs Va<—>Va Na<-->Vs Na<-->Va
Engagements I Tasks —>Vs Vs<-—>Va Vs<-->Vs Ns<-->Va Ns<-->Vs
Researcher Da< Is Da<-->Na Va<->Ns Va<—>Na Na<-—->Ns Na<-—->Na
Harihwarel (High Level Ds<—>Na Ds<—>Ns Vs<—>Na Vs<-->Ns Ns<-->Na Ns<-->Ns
Software vendor Engagement) Context for Interactive Controls in Visualizations
Designer, :
' g High Level
Planner, Decide (Hig )
Operator (Deriving decisions) | share, distribute. publish | Feedback Representation Interaction
Decision-maker/ T : .
Synthesize derive, simulate, Intent Intent
progonent (Testing hypothesis)
Politician 9P Select, Explore
R(;eal-elstate Analyze Reconfigure, Encode,
-developer dina 1 Elaborate, Filter,
Advocate C
City staff ect, Simu
surveyor
Statistician upload .
\ — Representation
Engineer Involve navigation, Technique Technique
Business user (Interactifg) search, locate,
Citizen/resident games, etc Rarts, Grapn Selection, Brushing,
Home-owner . : ‘ Networks. Tables Dynamic query, Pan/
Tenant Expose information display et Zoom
Guest/tourist (viewing) v Treem'aps, Parallel -
Driver (Low Level S—
Pedestrian Engagement) v
Cyclist (Low Level)
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Findings
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ldenftified a variety of approaches to the complexity of
visualization processes, relevant task levels and
interactions necessary to consider, that supplement
insights through visualization supports

Provided an understanding of the ways (taxonomy)
through which researchers in the field of visual analytics
propose the organization of data, user tasks and visual
elements to create meaningful representations.

Highlighted the need for visual libraries, and a way of
comparing user needs around tasks, levels of interaction,
data, and suitable visualization end products



Research approach & process

« Application of taxonomy to produce
3D modelling and dashboards tools
to suit specific users

* Profotyping of the comparative
methodology / chart into a user tool

Implement

The role that this research plays with comparative
methodology is to contribute to the cataloguing and
mobilization of common visual analytics, visualization

methods, information technologies, and tools. The

comparative toolsets list we created at the VAL for

ICity acted as the driving force for the process to

produce these prototypes.
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COMPARA
Prototyping
Objectives
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® Provide a semi-interactive
explorative view of our
comparative toolset list.

® Create a query tool to
search keywords and
characteristics of common 2D
data visualization types.

Image: iCity Visualization VAL Team: Marcus Gor

don



an open-sourca multiplayer environment for real ciies

ca
‘o maturity in context, and with the kind of
broad participation people take for granted in
‘open source software development.

UrbanSim

Ecopolicy Game
simulation

Simulation / Interaction / Games

Flow Analytics

Sidewalk Labs
Autocad Infaworks 3D

Livehoods
Tolr?::?;:l‘agn d Graphtrails Navigation
X Mindmixer / Crunchbase User-Centric
StreetMix Stoyfacels —— vic alization
Local Data/ __ Civic Engagement
PLANETIZEN
Textizen Engagement Lab
CoUrbanize ROCKETMAN
TRIPSPARK Quadstone
CELLINT Pantonium

1BM Watson loT - Public

Miovision

ocao
| onrveMappinfg

oc
AD

‘ Sketchup Kevit

real estate developers computer scientists

AEC
e designe
" itizens

AT i >"'.’""ﬁ";!"-‘r‘:°“;ugmy<.——->umnm
wnmunhvnﬁ / / /l\mmm mobile app users
¢ P /tad\nlclln‘x
Socmiaon / business analysts
surveyors ‘

concept developers

Blender
AutoCAD CityGML
Fusion 360

Urban Design and Design Softw:
Planning Software esan o Solidworks

Urban Design - Built Environment, CitEase
neighbourhood planning SmartCity

Infrastructure Management,

Sustainability and Resilient Cities 1! - Urban Insttute (GB)

ViziCities

kodex

Stamenmap  ynfolding Maps
CATEGORIES

 Maps & Surveys,
iCity Comparative Toolsets————— Mapping operty dats

CityEngine

Transportation

Transport, land use,

property data
Qcls Blender GIS

Openstreetmap

Mapbox

Land Use ALBATROSS

Land Use Visualization

Carto

Mapping
Relationships

The first of the two
prototypes focuses on the
mapping of relationships.
A worksheet was created in
our research group with
the intent to make it a first
attempt towards a tax-
onomy in visual analytics
for iCity. The potential
created by this effort is to
create a discourse around
visualization methods and
software tools that deliver
or utilize these methods.




CO I\/I PA RA Our approach to this revolved around the mind map as a R
visual language of choice when working on the structure of
data. Its hierarchical nature combined with its freeform

O » abilities faired well as a method to move from the digital
Ve rV| eW spreadsheet list, to a form of interactive navigation.

Mapping Relationships
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f
A
of Urban System Application

B
Software

Techno

Platforn

& Surveys, property dat

ESRI CityEngine

WebGL

astructure for city service delivery

IBM IOT
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Comparative

Toolset:

Master List

Heirarchical

Software
Taxonomy Attributes of each Software

A

\

HatiH

A
7

[|

|
W W

1

Spreadsheet

The starting point of this taxonomy
research consists of a spreadsheet
that consisted of 8 main categories of
content groups. This list was further
divided into buckets, such as toolset
name, owner/manufacturer
technology platform and others.

Cropped subsection of spreadsheet
showing how the software hierarchy
is organized, as well as the associated
attributes for each software.
Software are categorized based on
their use and type.

Mapping Relationships

Image: iCity Visualization VAL Team: Marcus Gordon
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modelling,
navigation,
visualization,
search,
exploration,
analysis,
simulation,
guery, comment,
multiuser
collaboration

designer,
planners,
architects,
technicians,
transportation
engineers,
citizens,
business
analysts,
researchers,
cartographers,
surveyors,
concept
developers

Interactions

filter, orbit,
zooming,
measurement,
walkthrough,
linking,
brushing,
scrolling,
panning,
compare, pivot,
select, annotate
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HTML,
Javascript,

WebGL, D3,

Meteor,

Postgres,

PostGlS,

MongoDB,

.NET, XTMF,

Hololens,

SQL
obj, dae,

Technology / Platform de’ de,
svg, Jpg,
pPNg, €ps,
pdf, shp,
json, xml,
csv, sql,

html, md

{}
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Toolset Map

Placing these
items in focus
and seeking a
slightly
improved way
to navigate the
data, a mind

map was made.

The premise here
for the prototype
was to envision a
way to take this
map, in its tree
form, and convert
it to a web format
for anyone’s use
in the near future.




otyeML )
ESRI CityEngine
aGIs O

Stamen map generation
openstrest map

Kodex |

Blender GIS ()

Unfoiding Maps (
mapBox

ViziCities ()

cart D3

Mapping () Maps & Surveys, property data ()

EDMONTON

DRAM

DELTA

TILT

Land Use () ALBATROSS
simDELTA

URSAN SIN

Cube Land ( MUSSA If modef)

Land Use Visualization ()

Transport, land use, demographics () IWTE Q)

Pantonium

OnelTS/CVST

PARAMICS - Quadstone

TRANSITMIX

Public O CELLINT - TrafficSense, CitySense, and NetEyes
Miovision
ROCKETMAN

Transportation ()

=

w0 vineon
) designer

() analyst

©) urban planner

) architect

() transportation engineer
() researcher

() civil engineer

mobile app user

() concept development
() technician

() urban designer

() computer scientist

.
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Compara v

bipartite data

nodes »| attribute nodes

Y

Y

attribute links

1
1
1
1
1
1
1
1
1
1
1
! » .
{ visualization
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
i
1
links i
i
1
1
1
1
1
1
1

Working together with research
assistants Davidson Zheng and
Michael Carnevale, we created
a first iteration of a web based
prototype. This allowed for the

dataset modelled from the
master spreadsheet, to be
explored interactively. The

interaction here showed the
various connections that tools
had with the user types and
tasks.

Mapping Relationships

Image: iCity Visualization VAL Team: Marcus Gordon



1, neighbeurhood planning ()

Mapping ()

Land Use ()

Transportation ()

Usar Centric Visualization ()
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Autecad and Autocad Civit 30 - Autodesk
Revit - 8IM, Autodesk
D8 Max, Aulodssk

my. Skeu-.hup

Sketchup Viewer

Urban Design and Planning Soltware () xﬂworworks
icrostation

ESRI/ AeGIS

Betavile

Urban Sim, Urban Canvas (Autodesk)

UNA Teolbox- MIT

StreetFactory

Fusion 360 {Autodesk)

Design Sohware () Solid WORKS / Dassaut Symu:nlrg

ESRI CityEngine

QGIs

Stamen map generation
openstreet map

Maps & Surveys, property date () Blender GIS
Unfolding Maps

mapsox

ViziCities
cart D3

EDMONTON
DRAM
Land Use Visualization () ALBATHOSS

Cube Land { wss;\ u model)

Transport, land use, demographics () e

Pantonium
OnelTS/ CVST

Pubiic () CELLINT - TrafficSense, CitySense, and NetEyes

Miovision

ROCKETMAN

Wide-Area, Four-Dimensional, Real-Time Interactive Transportation Systen Visuzlization
TRIPSPARK

. GoPark
Private () Flow Analytics Sidewak Labs

StoryFacels

Livehoods

navigation () Graphtrails
Flow Anzlytics Sddewa’k Labs

Autocad Infaworks 30D

Local Data { PLANETIZEN

Mindmixer / Crunchbase

. Engagement Lab
civic engagement () roanize
Designing Tomorrowland

StreetMix

Textizen

|

-

User Type

) engineer
() citizen
€ designer

() analyst
) urban planner

“©) architect

(*) transportation engineer
() researcher

() civil engineer

mobile app user

(©) concept development
() technician

() urban designer

« () computer scientist

(©) planners for consultation
() real estate developer

() CAM

() surveyor

() consultant

() product designer

() transportation professional

O deSign consultant Mapping Relationships

Image: iCity Visualization VAL Team: Marcus Gordon



Autocad and Autocad Civil 3D - Autodesk
Revit - BIM, Autodesk (3

3DS Max, Autodesk- (9

Sketchup (39

my.Sketchup (3

Sketchup Viewer (39

Vectorworks (9

O—

ESRI/ArcGIS Q

Betaville Q.

Urban Sim, Urban Canvas (Autodesk) (3
UNA Toolbox-MIT- (3

StreetFactory O

Fusion 360 (Autocesk) O

Solid WORKS / Dassault Systemes O
Blender ()

cityaML Q

ESRI CityEngine QO

aais Q

Stamen map generation (3
openstreetmap Q)

Kodex ()

BlenderGIS-()

Unfolding Maps ()
mapBox O

ViziCities ()

cat DB Q

§) visualization

&) navigation

© exploration

© analysis

© planning

© presentation

O geodata display

O consultation

O concept development

O data visualization

O communication forum

O 2D & 3D visualization

O coordination

O geospatial navigation
]

Compara v2

So what’s next for Compara?
The idea is for Compara to act as a
component to a larger dashboard-like
environment, and also to become a
stepping stone into further
experimentation with the D3
visualization library. Mapping Relationships
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MPARA V.2.1 Q. Search

Select a toolset node

dee will show a user type or task refati

Fompara Tree s,

yser Type

A Analytics
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(o B L Comes et O ©) urban panner
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© design consulant
eonvneon O O) elocted omcal
o O
=g © communty uasr
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Relationships & Hierarchy
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Relationships Hierarchy
@

Focus: Software

Image: iCity Visualization VAL Team: Marcus Gordon



Donut Chart

(when 100% stacked) | \ 3R 1 B
S o (o R A tproapiy | i
A ro 1]
Relationships L

i

=
=

Star.ked Bar Graph
- Analyzing Text

Stpm and Leaf Plot

The purpose of this project is to build a queryable and visual
VlZLAN D database of over 60+ data visualizations. The goal was to find the

. quickest and simplest way to expose our participants to the variety of
Ove rview data visualization options at their disposal. Most importantly, it was
necessary for them to have an undesrtanding of the most common

types out there, in order to facilitate decision making in their
respective groups.
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The visualization landscape project (VIZLAND)

The ability to query keywords associated fo these visualizations is to give
the user quick access to matching keywords that relate to the visuals.
This is done by the user typically matching functions that are prominent in

selected visualizations.

Image Data Source: VIZLAND development By Marcus Gordon, VAL, Severino Ribecca, Data Visualization Catalogue
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The
Visualization
Landscape

The ability to query
keywords associated
to these visualizations
is to give the user
quick access to
matching keywords
that relate to the

visuals. This is done by
the user typically to
match functions that
are prominent in
selected
visualizations.
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Steps

These are the
high level steps
to prototype
VIZLAND.

Locate a source for the info

In this case, | chose Severino Ribecca’s Data
Visualisation Catalogue. Why? Most
specifically because he tasked himself to find
to make a comprehensive descriptions of
common visualization methods.

Create a dataset

This was manually done by
transcribing all 60 definitions and
include Ribecca’s dataviz clip art.

Visualize the data

To visualize with a method that anyone
can see and read, that was quick to
absorb and quick enough to put

tOgether- The Visualization Landscape
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Dot Maps are a way of detecting spatial patterns or the distribution of data over a
geographical region, by placing equally sized points over a geographical region.

There are two types of Dot Map: one-to-one {one point represents a single count or
object) and one-to-many (one point represents a particular unit, e.g. 1 point = 10 trees).

Dot Maps are ideal for seeing how things are distributed over a geographical region and

can reveal patterns when the points cluster on the map. Dot Maps are easy to grasp and
are better at giving an overview of the data, but are not great for retrieving exact values.

l 4 gt
-

i

Stream Graph

The Visualization Landscape



*based on using the visualization
landscape concept map

Visualization Response spatial
Traffic Management keyword query pattern
Design Charrette flow

Example of query made for Traffic
Management group to consider the
advantage of 5 visualization types
that were derived by querying the
keywords pattern spatial and flow.
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Pattern / Spatial

%

Connection Map

great for showing ti and i p

geographically

mapping routes through a single chain of links

P

ial patterns gl
distributions/ tratl

Dot Map
detecting spatial patterns
distribution of data over geographical regions

reveals patterns when points cluster on a map

Pattern / Flow

Sankey Diagram

display flows and their qualities in proportion to one
another

width of arrows and lines show magnitude including
flow magnitude

colour can be used for categories/states

Parallel Sets
shows flow and proportions (like Sankey)

Idat

each ti t corresponds to a di

width and flow path data of a line is a proportional
fraction of a category total

Stream Graph

a variation of a stacked area graph

values displayed against a varying central baseline

changes by varying organic shapes r bling river
streams

The Visualization Landscape
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Next
Steps

These are the
high level steps
to prototype
VIZLAND. As a
web app.

Isolate prototype limitations

Thinking mostly in terms of
navigation, selection, and
deep dive capabilities.

Design a web version

Determine web solutions
to the listed limitations.

Deploy new prototype

Learn enough about Node.js to
create a self-sustained application
for web and desktop platforms.

The Visualization Landscape
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Project Compara VIZLAND

Next Steps

The next steps would be to integrate
Compara and Vizland into a dashboard that

would allow users to access it.
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Research process

* Integrating into a dashboard prototype

« COMPARA derives intelligence on toolsets and
software that are mapped to their respective User
Group and Domain specifications.

* VIZLAND (the VisuallZation LANDscape) provides
the optimum representation fechniques most suited
for a particular use case.

Implement to
dashboard

_COMPARA  VIZLAND

— Visualization Tools Visualization Forms

AN /

AN
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Summarizing
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These findings focused our approach to establishing @
visualization taxonomy focused on three areas: User Task,
Level of Interaction or Engagement and Data Type, and
the detailed classification of intferactive elements based
on user tested needs for spatial and non-spatial data
types within our research groups.

The taxonomy prototype outlines a key framework to
assess user visualization need:s.

Compara and Vizland were created as a series of
interactive tools, to be plugged into a dashboard to
provide the integration of these functional user elements
as visualization support for a variety of users.



Thank you
Questions ¢

Professor Jeremy Bowes
Dr. Sara Diamond, Marcus Gordon
Visual Analytics Lab, OCAD University
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https://ojs.library.queensu.ca/public/journals/6/content/gordon/index.html.
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