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Model Citizens

Visualization, modeling, and simulation technologies are immersing
stakeholders in the planning process. By KEVIN C DESOUZA and KENDRA L SMITH

AYBE THE TASK AHEAD OF YOU IS AS SIMPLE AS WORKING WITH COMMUNITY
members to place a new left tum in a residential area. (Okay, that should be simple—in theory) Or
maybe it as complex s siting 2 new facrory, with all its arrendant social and environmental implica-
tons, in the of a large, densely ted city. You might even be on 2 team evaluating the
impacts of a national decision: opening oif and gas exploration m Mexico to forelgn invessors {more
on that later). 9Regardless of the project scope, emerging mformation technologses in visualization,
simulation, and modeling are opening up new avenues for grearer collaboration and citizen engage-
ment in the planning process, technologies allow users to conceprualize and weigh options
on urban issues in a dara-driven way—aiding both accuracy and cfficiency. The end resulr is more
informed decision making, ¥'The vast amounts of data collected—from sensors, cameras, sarellize
images, and more—create inies for new modes of engagement. Take Chicagos Windygrid.
Ie'sa real-time, geospatial data dashboard that hosts about 600 datasess from sources such as the 911
and 311 services, building information, transit, and—importantly —public tweets, thas gives access
to real-time and historical data to help leaders gauge the overall health and function of the dity. It can
show sanitation, mainterance, and weather incident (think: storm damage) information, as well as
hughlight nanemergency events such as parades or sparting events,

Washingion, D.C, provides another example.
In 2014 officialy offered three proposals for new ¢l
y school boundaries, The switch would ad-
dress overcrowded and underused schools, as well
2s travel and safety challenges, but the proposals
would also change the trad | school assigr

hod. The Wishington Post developed an inter-
active map (tinyurlcom/oddmdxs) with data from
the Office of the Deputy Mayor of Education to help
parents uaderstand the proposed zooe changes—
which would affect how students were assigned to
schools—as well as the currest middle and high
school feeder patterns, options for replacing feeder
patterns with lottery admissions, and options for at
tending schools other than a family’s neighborhood
school. That data -driven approach provided early vi
sualizations of the bow the proposed changes would
Impact neighborhoods,

The technologies plansess use today are sophis-
ticated, but the idea of wsing visual technologies to
solve challenging problems is not new. Back in 1854,
Dr. John Snow used a dot map of cholern incidences
by location in London that helped him discover that
the disease was waterborne (not caused by poar air
quality) bat also that the outbreak could be traced
1o a water supply contaminated with sewage. That
discovery not only provided solutions to the acate
problem, it also established the basic principles of
public health that are still present todsy and eventi-
ally led 1o & future focus on water sanitation,

AUININ LN

Today, we have oppartunities to move beyond
static engagement—where we present the stake
holder with finished drafls of plans, designs, models,
ar protofypes—to more dymamic engagement where
the stakehalders interact directly with our underly
ing data and models, allowing them to simulate for
themsaelves vanous alternatives so that they can un
derstand the Intended and ded ¢ q
es of decissons. (For more on leveraging data for
planning, see “Data-Deiven.” Planming, Apeil 2015.)

Visualization

In the busy woeld of urban planning, impoctant in
formation and data can get buried in spreadsheets
and reports. When conveyed visually, data delivers
more powerful and meaningful messages.

In 2011, the Guardian newspaper’s interactive
tearn developed an interactive visualivation (tinyurd
com/olitpbl) of ramsors that proldferated during the
UK riots that year. Unsubstantiated stoties about
various occurrences abounded, and people took 10
social media to show support, opposition, or skepti-
cism regarding a particular occurrence. The inter-
active team created rumor timelines that showed
key tweeters, information that was retweeted, and
the assocuted sentiments, all of which were color
coded

Each cluster of colors—green, red, or gold—re
flected & specific tweet that was significantly retweet-
ed, [t allowed them to follow a rumor from ies incep

Yaollow card #1:
2014 FIFA WORLD CUP SEMIFINALS: NETHERLANDS VS. ARGENTINA Mruine Martins indi

Researchers created a visualization of tweets—and tweeters' sentiments—during the event.

Yellow card #2:
+ Martin Demichelis
SENTIMENT SCORE at 149 PM
NEGATIVE I I Sbeididl Goal #1:
Klass-Jan Huntelaar

at 2:45 PM
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Infrastructure

The Intelligent City

Smart roads
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Smart infrastructure innovations can
improve a city's capacity to meet the
needs of the public. Examples of smart
Infrastructure are roads that monitor
how congested they are and where
accidents are most likely to occur, and
can adjust the recommended traffic
spoed accordingly; bus systems that can
run different-sized buses at different
times of day to meet d d ch

this information via an app on their
smartphone, This opens up the city for
many who might otherwise avoid visiting
for fear of not finding parking and
increases accessibility to local
merchants, which can boost the local
The reduced of
“circling the block” to find a parking
space Its in reduced COR emissi

and energy grids that have better
real-time and p to meet
demand. For instance, real-time and
predi parking rede the
frustration of residents and improves the
quality of life. Sensors placed in the
roadway identify whether a parking
place Is and di can

Hgh power LED larvpa
Partely wre cowend

Py,

@)

duced traffic, and fewer vehicle miles.

Smarter infrastruciures have ermbedded
rformation Sppkances which cazere can
empioy &5 they conduct thes daly activites
A exampe of an information applance that 8
embeddng imelgence within @ Gty s the
next-ganersion ssaphons oot crealec by
Telecom bala The protofype was daployed n

Temparaler macive
oad Burfece deshoys
poterialy Spoey
LONOMONS

Masead promy
PChon w
Sectso whices

Tlrin, ps! outskie the Tirn Pollecnico. The
twephone booth can be |sed D M
tragitionsd phore cals, but B gso dlows the
user 10 fnd informaton sbout ioosl attractions
Shopping, pubiic senices, and even social
natworks. Vintors %0 Tunn do nat have %0 raly on
stahic mape 10 ravigate the ity but can uss
these nformation KOs 10 A0CESS dynEmic
location-spechic, and real-tima nformation
Frarcial rstitutions in Tokyo ame dovelopng
smarier ATMs that enabie Cugiomerns to
conduct trarsactions using fingorprnt
Sumentcation cather than & taditionsl plastic
card, Customerns can access thor frances by
plecng ther nands o a scanner and enteeng
= identifying code such as date of brth or a
FIN. The j.echnoiogy Malchas a combirason of
throe fngerprints with paim vesn cata to e

milions of possite identBes down %0 & few
heusands In & mater of seconds, ater whien
cetaled patern recogrition s placss that
RS on paralel processng LENg Mutine
servers. Gven e fact thal Tokyo 8 sutyect to
natural disasiens in which indviauas may 'oee
&1 of ther personal belongings or 1ace
oWienges acoessng ham, the use of
fingerrints ofers & Mors user-inendy and
msirt way 10 scoess funds

A critical Ct of desiging infeligent
nirastructums 5 the noed to promote botiom
up O2signs and plana that ongingle fom
Gtizons, nce urban deveicpment aflocts many
sspacts of otlzens' everyday fves and impacts
the hves of fture genemtions. Helsink chose
10 I'vest in 3 prooass that encowraged
colaboraton avd daa development for mone

Saraces i Qarkdng Days A0ect e prasercs
of Cars. When no car s orosent ogre
& 3001 15 SR COTOUNE

sustsnabie and imovative opltions for the
futirm. In 2009, In cofiaboration with Sera's
Frrvh nnovabion Fund, Helsink lnched the
Low@No compettion, a sustanable
Oeveicpment desgn compettion. Tha
compatoon dmcted teams 1o design buldngs
usNg four centrd peincipies: energy eliGency,
owino carbon omissons; high architactural
gpatial, and SOCE value; and sustaratie
masenals and methods. This competton was
not &n achbactural competton of 8
compatbon about deas. & was to find the
team that had ™ha best sustainable
cevecpmaent plan besed on the our corvtral
prircgses 10 dasign & e buidng compiex
Jatkksaan, a preonct of the oy,

Predictive parking
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The Intelligent City

Smart City Vienns

18 looking 1o adhanca e quakly of B or 25 cloens
by kg long-term nfestuchen, snegy, and
NGOy ROAVITRNeS.

Intelligent cities work creatively to
ensure that their citizens enjoy a high
standard of living. Critical to achieving
this goal is the use of technologies to
keep the city's infrastructure up to date.
This requires & city to consider not only
its present but also what it wants as its
future. Transitional states— cities that
are undergoing a period of change—are
viewed as experiments where feedback
s sought from citizens.

Consicer the case of Viena, Vienna s
Consisterny raried & havig ane of the test
standards of ing of any oty n tha worki, By
2050 ta city wit have gone Trough 8
agniicart demograptic shift from being one of
the okdest mgons in Austra to one of e
yourgest (curmanly, just over 20 perent of ol
Viarrase am over §0). 1 koeping with this
demographic s, Vienna & areacy makng
e oy acceasitie and friendly 1o the

yourger generaton Tha "Smart Gty Wiaer™
project focuses primanky on devisng modes 10
promata inteligent Lrbanty with a focus on
reducing e city's Impact on Bz ervronmeot
and plarring for rpcly changing population
damogrRpncs. One major atiort toward this
goal is 1o mae the city mone bike fiendy.

The aty govermment has committed Vienna to
douting cycing's overall Manspon shavs by
2015 from 5.5 percent %0 10 parcent. Vienna s
o o
1he Upgrading of masn routes Se the Ring-
Aund-Aadweg whch has paak user voumes
of more 2an 7,000 cycists per day, further
enagement of cydie parking faclities (There ane

over 30,000 siots at the moment), snd new
solutions for he combiration of cycing and
Publc tanspont. vestments in cycie parking
facines, especialy al radway sialons, ae 880
beng made.

A ortical aspsct of mantaning good qualty
of ¥e is ensuting that 8 Sty semans acoessioe
10 &8 rescerts and vistors. Tokyo eacts af cities
when & comes 10 creaing Mmovalve soiutons
10 combast igh ma-estate prices, As with most
oties, real estate § axparsve n Tokyo, which
Maes & INScosssibes 10 the avarage clizen o
fourist. Hotels are tharfom axparmenting with
oflering capeuie-style acoomIModsticn. A
tradifional hotes room in Taiyo will run 1o about
8250 a nignt, By cormrast, for @bout 835 4
NGhL, you can fent & capsie with a bed, 8
sral TV wi-fl, an alarm clodk, and
prograrmmaia ighting that algns win ona's
tiormttme. A tradtionsl hotel roam wil

THE TOP 50 LIVEABLE CITIES, 2012
From the Mercer Quaity of Living Survey
1 Vienna Austria

2 2uncn Swizerand
3 Aucikiard New Zoalsrd
4 Munich Gemany

5 Vancouver Canada

[.] Disseidor Gormmany

7 Frankdst Garrmany

8 Genava Swizerand
a Cepertagen Derynark
10 Ben Swizerand
10 Sydney Austrsia

12 Amsterdam Nethararas
13 Welingion Nerw Zoaland
14 Onasa Canada

15 Toormo Canacia

16 Bein Garrny
17 Hamtuyg Germany

17 Meboune Austraba
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Complex Systems Framework PSU Trcziervetwork

ARIZOMA STATE UNIVERSITY

S Andiyse

Web-Based
User Interface

Internet

input / Output
Generator

Workflow

Designer

Simulation
Wrapper

Intranet / Urban Systems Framework

Data
Data Data Data Data Data Manager
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Geographic Information Systems Theater Network

ARIZOMNMA STATE UNIVERSITY
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Advanced Computation POU Treater Network

Recent server addition added.:
« 128GB Ram

» 300TB Storage Parallel clusters
« 256 virtual processing cores

Storage servers
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&8 Rack Hardware ,' Tablets

“ Cameras — & HID \a\
L. Cellphones
| i |
Contro Collaboration & | e
1 4 High Speed Visualization | |
Network Environments Interfaces = "N sco

r Screens

Technology ‘}ﬁ ‘ Decision | Telepresence
Infrastructure WA Theater Network Systems

ARIZONA STATE UNIVERSITY

| | High-performance
l | Hypervisors and SAN
I | K - ASU Data
I |§ Centors Server &
Application
Virtualization

Virtualization S Workstations

Systems

' ' VM Servers


http://www.google.com/products/catalog?q=3d+connection+spacenavigator&hl=en&prmd=ivns&resnum=5&bav=on.2,or.r_gc.r_pw.&biw=1920&bih=859&wrapid=tlif130445451902610&um=1&ie=UTF-8&cid=7051697507909367875&sa=X&ei=jW7ATfGrBcPgiAKgypShAw&ved=0CG0Q8gIwAA
http://www.google.com/products/catalog?q=3d+connection+spacenavigator&hl=en&prmd=ivns&resnum=5&bav=on.2,or.r_gc.r_pw.&biw=1920&bih=859&wrapid=tlif130445451902610&um=1&ie=UTF-8&cid=7051697507909367875&sa=X&ei=jW7ATfGrBcPgiAKgypShAw&ved=0CG0Q8gIwAA
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The Arizona Budget Analysis Tool (AzBAT) Education

Insurance

[ T
Challen ge Prem},‘ﬁ/:" - -\ Other Ongoing
; \ Revenue
Enable lawmakers, economists, and the Luxury Tax \ a9,
layperson to better understand the Corporate 1%~ )
) L , Income Tax
implications of the state’s budgetary changes. 6%

Solution
. . . . ! Sales and Use
A Budget Analysis Tool that shows implication of | Tax
: : 45%
minor changes on different aspects of employment, S
education, tax rates, national standing of the state, |n':;o'.¥:e'-?:x

etc. as well as its comparison with the history of o

budgetary changes in the state.

" Decision )
Theater Network
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Mexican Energy Reform sustainaniity

Challenge
Optimize energy investments and promote long-

term prosperity.

Solution
A holistic model for real-time simulation of various

investment scenarios, and their impact on socioeconomic
variables such as GDP, job creation, and tax revenue.

Result
Decision Theater has built a strong relationship with

Technoldgico de Monterrey, which recently constructed a
7-screen DT environment on site. Mexico’s Minister of
Energy has expressed interest in further collaborations.

PSU B vetwors
Theater Network

ARIZONA STATE UNIVERSITY



Mining Philanthropic Data

Challenge

Improve fundraising efficiency by understanding

factors that trigger/increase prospective donors’
propensity to give and the amount of donation.

Solution
A dashboard to visualize donor vs. non-donor

groups and the programs donors support,
preliminary data analysis to explore key
indicators that could be used for donor profiles,
and a statistical model to explain factors that
help increase/decrease the amount of giving.

Entrepreneurship and Innovation

Finding

For those who donated $100,000+ in the past,
total market value and the presence of children
are two most statistically significant factors that
influence the amount of giving.

ﬂl Decision )
Theater Network
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RAZA Entrepreneurship and Innovation

Challenge
Understand Phoenix area residents’ and

businesses’ concerns using survey data
collected by Promise Arizona.

Solution
An interactive dashboard to visualize the survey

results that helps community stakeholders make
decisions on improving the standard of living.
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F”:A Education

Challenge
Analyze social media chatter during the

FIFA World Cup 2014 to determine
interesting aspects of online conversations.

Solution

Construction of a social data pipeline that can
quickly and efficiently analyze and visualize
large data sets.

Rooney defeated
2-1 by Italy

Ronaldo helps Portugal
defeat Ireland 5-1 in
first game after
recovering from leg
|njury

Ronaldo, Portugal

about “kissing
the Queen”
ll-.l |I.n| III-. T y

Twitter

comments

Balotelll Italy

Suarez
ejected from
game after
biting Italian
defender
Chiellini

Suarez, Uruguay

PSU St onmorc
Theater Network
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1: Start with the Goal In Mind

evidence-based decision-making
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2. Explore Design Options

designing for the customer vs. designing with the customer
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3: Small, Medium...Big Data

synthetic data fusing techniques
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4. Rapid Prototype Dev.

open and frugal innovation



%" Decision m
Theater Network

5. Manage Scope Creep

bound the problem and hold
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6: Review Sessions

be prepared for anything
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/: Release In Beta

no such thing as a completed system
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8: Promote Intrapreneurship

develop competencies from within and promote innovation
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9: Outputs & Outcomes

communicate scientific and business ROIls
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10: Leadership Succession

think ahead and build a plan
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Questions or Comments

Kevin C. Desouza
Email: kevin.desouza@asu.edu
http.//www.kevindesouza.net
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