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“Abandon it!”

- Frank Lloyd Wright,
on being asked how he
would go about improving
Pittsburgh



Carnegie Technical Schools

1903 Pittsburgh chosen as the site for Andrew Carnegie's technical schools
1908 The class of 1908 consists of 58 graduates

Architectural Practice: 4
Chemical Engineering Practice: 2
Metallurgical Engineering Practice: 8
Civil Engineering Practice: 7
Electrical Engineering Practice: 23
Mechanical Engineering: 14






Pittsburgh Today
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Research

Education

Carnegie Mellon University

College of Engineering
College of Fine Arts

Dietrich College
of Humanities and Social
Sciences

H. John Heinz Il College
of Information Systems and

Public Policy

Mellon College of Science
School of Computer Science
Tepper School of Business

Interdisciplinary
Collaboration




Engineering & Science

Artificial
Intelligence

nations first

Robotics

Institute

unmanned vehicles
clean up

3 Mile Island nuclear
accident

U.Ss first
undergraduate
degree in

Andy Warhol

student in the
Department of
Drama Painting & Design
Pioneer in computer
generated art

Humanities & Art
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Innovation Corridor




CMU Global
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Carnegie Mellon

Carnegie

Mellon

University

Foaiin ie | Viellon University
:"ff‘-' g ! ‘“ll '

World-Renowned Faculty
| Collaborative Learning
' | Innovative Solutions |
Graduates Employers
Hire
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Heinz College

Civil and Environmental Design
Engineering
Carnegie
Computer g
Music

Science Me"on
Roboties - University  tibrary

School of Architecture

Entertainment
Technology

Allegheny County:
Health Department & Medical Society
Allegheny Health Network

Children’s Hospital of Pittsburgh
Central Blood Bank

City of Pittsburgh
Greater Pittsburgh Food Bank
New York City Health Department
Pennsylvania Poison Center
Pittsburgh Public Schools
RAND Corporation
University of Pittsburgh Medical Center
University of Pittsburgh
' _a Department of Defense
' White House

Crossing Boundaries...Connecting and Collaborating



information and communication technologies

sensors meters big data analytics




Smart Cities

are far greater than an assembly of technologies and data

true mobility net zero energy
clean alr and water economic prosperity

safe and healthy citizens

Collaboration Engagement Transparency



City Partnerships
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RD&D

Research and Development
and Deployment

Traffic research with
Pittsburgh as test bed




Pilot project

EMMISSIONS

20%

IDLE TIME

40%

V

TRAVEL TIME

25%

V

<



Memorandum of Understanding
Between
Carnegic Mellon University
Metro2| Initiative
and
The Honorable Mayor of the City of Pittsburgh

Economic Development e e e e e e e
Human Capital R———
Governance & Civic
Engagement
Health & Public Safety
Transportation and
Infrastructure
Water, Energy, Sustainability




Street Lighting
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Innovative
Buildings and Districts



City-County Building 64.1°F
LE.Q CLOUDY TEM-PERATURE

HUMIDITY CO,

°F
7 77.416

75.5718

73.7276

71.8834

70.0392

-

68.195
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Energy Use

minimum 10% reduction below the national average by
2015, with incremental targets reaching a 50% reduction by 2030

&= Water Use and Transportation CO2 emissions

ﬁ minimum 10% reduction below the district average by 2015, with
incremental targets reaching a 50% reduction by 2030

Indoor Air Quality

determined by District Partners



Home ¥ Building Al & New Scene ¥ M Kristen ¥
The Pittsburgh Arena District Master —

Development Plan 7
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Energy simulation results - Building
Al

Annual Energy Consumption (kBTU) B
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Engaging

Occupants & Public

77°F 528

€ Oct20-0ct 26, 2013 >

- = -



Innovations in
Urban Design
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PITTSBURGH

People

Planet

Place

Performance

Pittsburgh p4

Medasures

Advancing
the Just and
Sustainable

City

Performance

Promoting
Innovation in
Urban Design

Creating a
Green and
Healthy
Environment

Building an Inclusive
Economy


https://www.youtube.com/watch?v=G_UVh5CT2Q8

3D at CMU



More traffic studies
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Gaming



B RTS | M / BRT Station: Fifth Ave

STATION DESIGN g -
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BIM and 3D Rendering
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OK, let’s build a 3D GIS virtual
reality tool

...in less than 3 months!









Master of Urban Design Studio



Smithfield Street Site Survey _ _ o
Corridor Plan + 3 Perspectives Design Principles
Objective Systems Analysis

@ History + Preservalion
Q- SIS
Demographics + Dala
Re-Ener, gize Land + Building Uses
Smithfield
Infrastructure
Street @ _
@ Pedestrian Movement
Vehicular + Mass Transit

Complete Streels Details

1. Regional
2. Downtown
3. Street

PN RLN N

Walkable.

Safe.

Green.

Want to Return.

Create a Place.
Recreation.

Energy Efficient.
Socially Equitable.
Healthy Environment.

Garnegie Mellon University
School of Architecture

Masters of Urban Design

Destination Street

Local street

<

Connector Street

55



Building the model
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CMU and Esri




LiDAR data









Residence

Scanned with Stencil in a few minutes by walking
around front yard. Path shown in dotted line.


http://www.kaarta.com/stencil/
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Sketch Up and Revit
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City Engine
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File Edit Select Layer Graph Shapes Search Scrpts Window Help
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REPORTING ATTRIBUTES

Paint Reports
Green_Paint_Cost_Per_Square_FT %] 16
White_ Paint_Cost_Per_Square FT w] 16
Yellow_Paint_Cost_Per_Square_FT %] 16
Red_Paint_Cost_Per_Square FT %] 16
Other_Paint_Cost_Per_Square FT %] 16

BRIDGES
Bridge_Dusplay
Bridge_Starts_At
Bridge_Thickness

(o}
%
ES

W

Pier_Dustance

Pier_Width
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w

A Reports

Report

-
-

Center: Center Section Area
Crosswalic Crosswalk Area

LTS {0 to 1 scalerAuto Stress

LTS {0 to 1 scale):Bicycle Stress

LTS {0 to 1 scale):Pedestrian Stress
LTS {0 to 1 scalexTransit Stress
Lane-Transit: Transit Lane Area (m*2)
Lane-Transit: Transit Lane Width (ft)
Lane: Actual Lane Width (ft)

Lane: Asphait Only Area Total (m*2)

L I e S S S N

~N
N

Lane Car Lane Area (m*2)
Paint Cost Estimate: white Painted Area (5) 18
Paint Cost Estimate: yellow Painted Area ... 1
Paint: white Painted Area (m*2) 18
Paint: yellow Painted Area (m*2)

Parking: Left Parking Space Area (m*2)
Parking: Total Parking Space Area (m*2)
Speed:Level Braking Distance (ft)
Speed:Level Braking Reaction Distance (ft)
Speed:Level Stopping Sight Distance (ft)

‘

N

W Obgect Attributes
WV Vertices

W Information

Location 1342512 261 410958841 | Elevation 0.00f | Grid Size 1000 | NAD 1983 StatePlane Pennsylvania South FIPS 3702 (US Fesl)

NAD 1983 StatePlane Pennsylvania South FIPS 3702 (US Feet) (EPSG:2272)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Sum
2406
180.73
0.00
0,00
030
0.20
196.09
1096
17.72
709.76
31693
980.25
22186
5692
13.23
8045
9045
11758
128562
246.20

g

0.00
0,00
0.00
0.00
0.00
0.00
000
000
0.00
000
000
0.00
000
0.00
0.00
0.00
0.00
0,00
0.00
0.00
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|Defauit Style-..
Avg Min
2406 24.06
4518 4455
0.00 0.00
0.00 0.00
030 080
0.20 020
196.09 196.09
1096 1096
856 8.86
2839 1.09
15847 15847
54 .46 095
22756 22186
316 0.06
13.23 1323
1131 1131
131 131
117.58 11758
12862 12862
246.20 24620

196.0
108
88
160.4
1534
3836
2278
22
132
13
113
117.5
1236
246.2.°

Free Memory: @ 12055{MB] = ;3[GB]
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.Svmlthfield St. Layouts

\ . Current
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Smithfield St.
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Smart Streel Lamps

Smar Digital Signage

Bus Routes

BRT
Automobile

I

Traffic




Frank & Seder Update €3

Dimensions
725000s8q N
420 it tal

Division (29)

20 stories Office
8 stories Parking
1 slores Retal

Occupancy Est

Edit

Current Style
@ Updated Style
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Continuing the work...

3D/Data Visualization
Research Project



Phase |
Research and Benchmarking 3D

funded by the Deloitte Foundation



3D Visualization Examples >

Utilizing AR in Community Meetings - City of Nashville

The MetroGIS group at the Metro Government of Nashville & Davidson County has experimented with
a variety of software and technologies to better engage and share with the public. MetroGIS has used
3D visualizations after finding that the visualizations produced more feedback and faster decisions.
Much of the modeling is done using CityEngine, which allows for easy manipulation of zoning,
development proposals, and the creation of videos and other interactive visualizations. MetroGIS has
transferred its CityEngine model into Unity using Vuforia, a software development kit, to create an
augmented reality experience. The resulting application allows a person to hover their smart phone
over a 2D printout of the city and see the 3D model on their phone. Tapping the screen switches
between the various scenarios. While less immersive than a virtual reality experience, the only
necessary hardware for the viewer is their phone as opposed to a headset. This reduces costs and
allows easier interaction.

This project used

« CityEngine
e Unity
« Vuforia

Note: the case was conducted through the interview with Micah Taylor at Metro Government, Nashville
& Davidson County.

Heinz College and Master of Urban
Design students and faculty

+ Pittsburgh City Planning

Software Matrix

Phase [ reserach was conducted in summer 2017, all the information and content were collected
through interviews from June to Augest, 2017. As such, all software listed in the alphabtically listed
matrix were selected based on the usage of each software in architecture firms, city planning
dapartmeants and univarsitias

Note: the tabie on this page is best wiewed using Chrome, Safar, or Firefox browsers.
Software Name | CAD | BIM |GIS Rendering | Animation | VR Other
30 Studio Max
ArciGIS Pra

ArciGIS Onlina:
3D Scena Viewer

ArciGIS Onlina:
Story Maps

Cesium
CityEngine
CityPlanner
CyberCity
Enscape

Infrawnrkc




Phase Il
Virtual Reality Demonstration Project

funded by the Heinz Endowments



Entertainment Technology Center,

[ Architecture, Heinz College

L. ‘ 3 students and faculty
’ N : + Pittsburgh City Planning

85 low-poly
buildings
e

4 high-poly
landmarks

500 GIS generated
buildings
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Digital District Demo Video.mp4
https://youtu.be/SzNbFC_pFSg
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Phase lli
3D Field Testing

funded by the Heinz Endowments



Master Urban Design
students

+ Pittsburgh City Planning




Workflows



Communication

Virtual and Augmented Reality

Geospatial 3D Modeling and Visualization

Export as 0o / .obj
Export as paf

Export 20 Unework as il or dwit

Import 30 File 03 .Doae / obj
Export 85 .dae/ oby

Expon Import 30 File as .Dae 7 oby
feature e
class

e

knport skp
Export 20 Unework as eps or dwg

Share as Owg
-
Rendering
[ Rur Plugin =
Sketchup
for VR
Print a8 pdf

Expont 1o Augmented fleality App

\
Share as Layer Package
-
Export as fhs
- Export as Unreal Engine

Export o8 .Dae / ob)|

<

Snmar

Workflow Overview




Geospatial 3D Modeling and Visualization

Virtual and Augmented Reality Communication

Export as .00 / .obj

Import 30 File o3 Dae / obj

Import

Export 85 .dae/ oby
G
Import 30 File as .Dae 7 oby
KOOIt ki
e, W0 35 AWE &
4
Share as dwg
]
e
Share as Layer Package
Export as Unreal Engine

Export o8 .Dae / ob)|

ArcGIS Pro

COPYRIGHT © 2019 REMAKING CITIES INSTITUTE |

\ Snmar



Geospatial 3D Modeling and Visualization Virtual and Augmented Reality Communication

Export as pdf

Expon
feature
class

Print a8 pdf

Share as Layer Package

AutoCAD COPYRIGHT © 2019 REMAKING CITIES INSTITUTE | @
.,...-«‘I



Geospatial 3D Modeling and Visualization Virtual and Augmented Reality Communication

- .
Import
Share as Layer Package f -
- .
Export a5 .Das / ob) 2

%
Revit COPYRIGHT © 2019 REMAKING CITIES INSTITUTE | @,

B "l



Geospatial 3D Modeling and Visualization Virtual and Augmented Reality Communication

Export as 0o / .obj
Export as pof

Export 20 Unework as il or dwit

Import 30 File a3 Dae / obj

70 3% AWE

Print a8 pdf

Import

Share as Layer Package

Rhinoceros COPYRIGHT © 2019 REMAKING CITIES INSTITUTE |




Geospatial

3D Modeling and Visualization

Virtual and Augmented Reality

Communication

Import

knport skp

Import 30 File as .Dae 7 oby
Shave as owg
Share as .dwg

Run Plugin =
Sketchup
for VR

Export o8 .Dae / ob)|

SketchUp Pro

Export as Unreal Engine

COPYRIGHT © 2019

REMAKING CITIES INSTITUTE |

\ Snmar

®

{
<




Communication

Virtual and Augmented Reality

3D Modeling and Visualization

Geospatial
Export as .00 / .obj
Import 30 File o3 Dae / obj
Export 85 .dae/ oby
G
Import 30 File as .Dae 7 oby
knport skp
4
Run Plugin =
Sketchup
for VR
'
Import
e
Share as Layer Package
Export as Unreal Engine g J '
Export o8 .Dae / ob)|

COPYRIGHT © 2019 REMAKING CITIES INSTITUTE | o

Snmar

VR Visualization



Future plans



ArcGIS
Urban

Improve planning productivity Visualize projects citywide Communicate Trends Increase community engagement

miine the creation a rv(“. shanng or Visualize, trac l-., an (1‘ review :"i c‘>'v'-.’t|(') pment eport on n",v '.'.‘ll.'i e ;‘;("f'fr’-rv‘l‘| ance ‘r\.lfi Icators Sim ;‘: e CoOmmuniity 1INy v‘v!-u“ ment to Qain ear ! Yy

projects throughout their lite =le commun trends to public and b1 through online comments and




R i _ 1 ’:] Urban Campus _@_Iﬁ Urban Campus_ 3D X -

Drawing Order
4 fIfj Urban Campus_3D
4 3D Layers
4 [J] CMUTrees

i

4 || StreetTrees

4 | /| CathedralOfLearning

4 [J] Multipatches

[v] Bldgs3D

1S

4 [V| CarnegieMuseum

4 |V| CyertHall
-

=

[N

v| HamburgHall

4 [J| MorewoodGardens

Urban Design and the Innovation Cooridor







Healthy Cities



childhood obesity

pedestrian
accidents

Buffer Distances

[ o-e
B ot - 1.200

o Injury Residences



Emergency Room Visits

Fever Patient

Black Male

0-12
months

UPMC For
You Insurance

15210
Mt. Oliver

December

General Medical

Patient

Rash Patient

Black Male

12-24
months

UPMC For
You Insurance

15221
Wilkinsburg

0-12 months

UPMC For
You Insurance

June

Machine Learning and GIS

Number of
Patients

Travel Time
(Minutes)
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Chief Complaint

Fever 702

Encounters By Neighborhood

Respiratory Problems 256



Beyond
Pittsburgh



METROLAB

NETWZDRK

2015

45 cities
6 counties

61 universities

focused on civic
innovation

Regina

Brandon Winnipeg

Vancouver
Minot
* Spokane Great Falls
Helena - Az
P@ Billings
Plerre
Borse
Cheyenne
Eureka Salt Lake City
—
Reno ‘ LIt
Sa
resno
Las Vegas ‘
&=
Flagstaft 3 ; Amarillo

Lo .
- Phoenix
s' £l Pase

Nogales

Hermaosillo
Chihuahua

Vé University of .
BB BRISTOL

J_‘:i University

2 of Glasgow

Policy Scotland

d’( UNIVERSITY OF B | \VERPOOL
7 LIVERPOOL <====> crrvRecion

— COMBINED AUTHORITY

Tallahassee
- New Orleans
San Ar

Thundet Bay Timmins

Fargo Quebec

Sault Ste. Marle North Bay
Ottawa
M L1
Sioux Falls Toronto E

3 gf

Des Moines

Oklahoma City

Cm(mng

St Louis
x = Charleston

Norfolk

Nashville Knoxville
‘&
Columbia YVVmington
ﬂ ! Shreveport Jackson

Corpus Christl Ta o
=pbor © OpenSreetMao Improve this map

(C0) UNIVERSITY OF

<CEE ALBERTA €dmonton

EDMONTON-ALBERTA-CANADA




connect and collaborate!

kurland@cmu.edu

Metro-1

2030

DISTRICT

J @kurlandk



