citySchéma.org gy
Lultivating a Cross-Disciplinary, Cross Temporal Collaboration
on a Living 4D Model of the City -- In Real Life!

With special attention on application of concepts from the
Reference Model for Open Archival Information Systems
(OAIS)

A DH Project that began at the Harvard Design
School and burst into the exciting world of day-to-
day municipal administration and Open Data

MIT Symposium on Digital Humanities
April 28, 2023

Paul Cote Slides available NOwW at

pbc Geographic InformationServices CltySChema or
paulbcote@gmail.com 8/Whatsnew

L citySchema.org \’



Hacking Spatially and Temporally Extensive Design Data at the GSD*

*Harvard Graduate School of Design

In 1983, As a recent MIT Course i
graduate steeped in GIS and relational
databases, | took a position as GIS
Specialist at the Harvard Graduate

School of Design (GSD).

Students are always looking for
contextual data for their architecture
and landscape planning projects.

Computer Aided Design T09Is
(Detailed 3D Model Authoring)

« Data structure is nested
hierarchal, object orient.ed. |

« Extent of datasets aré liited in
terms of extent and megabytes.

« Coordinate Systems:.

CAD and GIS interoperability became a . local origin, limited extent

rewarding set of challenges for me. (compared with GIS]
e NO suppOI’t for geograph‘c

referencing.

Difficulties of CAD and GIS . Worki'ng formats are typically
interoperability persist to proprietary

this day!
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Geographic Information Systems

(Data development, Management
and analysis) ’

Data structure is relational, table
oriented.

* Coordinate Systems:

Projections and Latitude Longitude
supported. On-the-fly
transformation

Virtually unlimited in terms of extent
and file-size

Plenty of tools for data management
Working formats are proprietary.

citySchema.org ¥



Annual Course: Site Reg

| semesters | had the |
E?erazﬁzﬁr:f running a seminar on Site
Representation and Research.

Compile Data /
Create Schema:

Discover, Obtain,
Transform, Organize
Ideas & information

ing theme of the seminar
Ivhaesr T'IBI;JVI\;T: ?Jrganize diverse data so
that

it sticks together in useful ways

e So that the collection will bE
re-useable and extendable by
others.

i the
diagram on the left |||_ustr'_ates
Lheeal :iigcyt:le of infurmatiun in an
intelligent design enterprise.

[—J
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Information
Infrastructyre

lnformation & Ideas
About Places & Processeg
(In-House of Internet)

asentation and Research

( Proposed)
Author/ Modify Visualize / Study Evaluate:
Regulation Programmatic Alternatives:
Capacity Performance
Land Use e it & Impacts
Ooherence wj .
Terrain Commumcate:
. _ Context Narrative,
Circulation Streetscape, Shadows Graphics,
ildi View Corridors Video
Buildings Collaborate ol
Vegetation Demographics Share:
Resources,
Understanding,
Procedures

Information Deveiopment :

New information e€merges from coherent Organization.

Sharing and Re-Use:

Resources and tools exchanged with collaborators and successors .org \, s



Intelligent Organizations Re-Use Their Knowledge!
Information Lifecycle in Design (Business as Usual)

Unfortunately most of the teaching

Start INDIVIDUALS ADD COHERENCE TO INFORMATION
and learning that design students are

. - =
exposed to reinforces the pattern: Collect Resources: nthesis/-Study: Working Dre ts:
i : - Site Pjf6tos : ancANTZATIONe Projficts
Collect, Rinse Repeat! ) GISDg - or PEIDEEIAB Moaens ™ _ T m GIS Projects
) CAD Data 1._.:‘-,.‘,_‘; Rhypice BRIWISUERY™ = Video Comppsitions|
! Docu . Slmulatlon Models —Renderings& Video,
) Proces ndin; = Sources / Blbllography
Endof Term Bulk of Knowledge RETURN ON INVESTMENT
is Lost
& e oaanrang
Fi'ﬁ, | TRancs jalleries fowing Dokt Costirden -_
g --*:\ \'g
Few Resources ke
Fit for Re-Use Ll =
- | SN Y Y
Final Documents

+ 20 Minute Presentation
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City Models demonstrate the power of 4D Referencing
as a value- multiplier for Dlgltal Historical Imagery

One term we focused on developing a 4D
model of the historic Scollay square which
was demolished in the early 1960s to clear
the area now known as Government Center.

1. Georeference old fire insurance maps,
trace buildings to polygons in GIS.

2. Extrude 2.5-D building models. Add
attributes for appear and disappear
dates. Export to KMZ

3. Use photos to create detailed 3d model
of old landmark Buildings using
Sketchup.

4.In Google Earth use rough 3d model as
reference for 3D georeferencing of
perspective photos.

5. Use more georeferenced photos to
locate building geographically,

6. Use Building location to contextualize
more photographs.

This experience proved to be a huge Aha!
moment pointing out the magic of 4D
georeferencing systems as an EXPLOSIVE
resource multiplier for historic maps, 3D
Models and perspective imagery.
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Collaborative city modeling is impractical. Why?

Some challenges and opportunities of the Scollay
Square seminar proved to be formidable:

1.Lack of a ready-made editable 3D model
of current terrain, groundplan and
buildings to start with. Assembling this
sort of base data is time-consuming and
requires a lot of skill.

2.Designing a data organization and schema
for 4-D georeferencing and archival
metadata is a huge task.

3.A sharing framework for 3d standards
based city models would multiply the
value of individual projects.

Task: Develop tools and conventions to remove
barriers of entry for 4-Dimensional city modeling!

citySchema.org
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Fast forward 10 years!

A company named CyberCity 3D had
made a ot of very nice 3d Models from
the Cambridge and Boston and gave the
to Cambridge and Boston GIS for free.

| was asked to help organize these and
to make sites for sharing 3d data with
designers.

ESRI created very efficient web-scene
viewers for city models.

My first data download sites for
Cambridge and Boston relied on the
Sketchup-KMZ georeferencing.

Boston hired me to create
administrative workflows for continuing
routine development of their city model.

| started citySchema,org as a means of
sharing documentation, tools and
resources (MIT License.)
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Templates & Tools A
Now Open!

» Whats New: Recent Updates
w City Model Stewardship
« Stakeholder Roles and
Mativations
« Archival Asset Management
Approach
« Features and Benefits
« Coordination of Effort
« Streetscapes are part of our
cultural hentage
« Acknowledgements
> Roles and Motivations of
Intelligent Organizations
> Repository / Catalog
» Model Identifiers
» Tile Scheme and Coordinate
System
» Model Submission Guidelines
» citySchema Madular File System
» City Tiler

Managing the Building Model

Collection

» Building Madel Collection

» Data Dictionary

» Model Management Workspace

» Initializing a New Model
Management Warkspace

» Importing Building Models

> Promoting / Demoting Model

Status

= T =TT T

F e a2

for Cross-Disciplinary Collaboration on City Models

The goal of this project is to assist in bringing about a culture where people interested in representing
buildings, street-scapes and neighborhoods as they ave, as they were, as they might be or might-have-been,
can easily share and re-use their work with each-other and with historians of the future.

This problem has not already been solved because there are a lot of contributors and diverse tools involved
in creating a city model. There are difficulties exchanging data between detailed 3D design rools and
scalable geographical information systems. The solutions to these problems are bevond the scope aof the
day-to-day work of municipalities, campus administrations and architecture firms. Several years of
waorking with municipalities and designers and archival systems have led us to simple solutions that fulfil
the principles af the ISO Reference Model for Open Archival Systems.

We hope that organizations interested in platform-independent digital asset management will find it
expedient to adopt these free templates and tools. As a side effect, we may enjov easier shaving of city
model assets between agencies and applications. Fragmentary city modeling activities may begin to merge
together. In this more fertile ecosvstem of resources will support re-use of nowledge in city-modaling
applications that has not been practical before -- including historical research and mobile augmented
reality apps.

Intelligent City Models

Before digging into the technical details of How to manage a city-wide collection of 3D models, it
will be useful to have a picture of the sorts of people for whom this scheme has been designed,
and the personal and institutional motivations that make this effort worthwhile.




Fly-Through Tour of the Boston 3d Model

The easiest way to explore the Boston
and Cambridge 3d models is through
their on-line browser-based model.

Sources:

= Existing Buildings, Terrain and
Walls generated from stereo
photogrammetry.

= Classic photogrammetry yields
extruded polygons, which can
make rough building and wall 4 T & 3 | k =N RS
models. e D - - el | | I 1 iS=—""N / l

- The same imagery can be used P south siaon A ght f Lo S <= e 1 il (sl
to generate detailed roof [ | portomocs B ! gt (il RN
anatomy in a semi-automated e B s |
process. B

« Models of proposed buildings =T,
and bridges are created by the =~
BPDA’s in-house modelers.

Neighborhood Address  landSq.Feet  GrossFloor Area

Land Sgq. Feet ¢ a
Downtown 700 Atlantic Avenue 361,076sq ft 1,934,000 sq ft

Think of this project as curatinga R m—— e\ i
collection of hundreds of | | b . N \ ‘
thousands of individual documents s

that are 3d models. .
s s citySchema.org



https://experience.arcgis.com/experience/20f0187ca8ad47d884726835b8fca3be/

Existing Use-Cases for Municipal City Models

Conceptual Motivation -
« The role of the municipal GIS agen nyo
to manage the city’s representatio

itself.

e TO understaq :
informationin the cit

functions
e To plan and contract for regular

photogrammetry. .
. To digest and make geograpnic
information products

d the needs for .
y's essential
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qvailable for users.

Existing Applications

* 3D city mode]| information js useful as
a 3d base map for understanding th
context of other datg. o

* As a context for visualizing design
prqposals for during project des;j
(private) and review (public) o

* Analytical studjes in ing li
. Cluding |
sight and shadow impacts.g neet
* Many architecture firms have
doyvnlqagled the model and are
Maintaining paralle| Versions.

citySchema.org ¥



at
. gtential USB-BE‘S:EBTS_“_‘BS Provide updates 3¢ Particular models that
Anticipate P gntly seenasn collaborators €an use to update their
are not curt Independent model collections

* Large Project Review should require
Proponents to submit a3 3p Mmodel in oyr
preferred exchange format.

models of Proposed Projects,

citySchema.org \’
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All of these tools and workflows are

An Ecosystem
of D
ata Exchanges and Specialized Transformati
ations’

shared and documented at

www.Github.com/cityschema

www.cityschema.org
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GIS Management

« Data integration

« Import models from
other systems

« Update catalog

« Publish models and
catalog to other
systems

: Wholesale Observation (===
':°L|DARIPhotogrammetry | %ﬁ \ ':': :...................:
: .3p Model Reduction € " . :
. - m—lp 1. Compile : City-Wide .
. : 3D Model :
F-x'tmsﬁ'g,/ alisions ¢
sOpen Repository/ Catalog:: — -
* « Archival Asset preservation .
E- Integrity Audit & Repair :_ History .
C Community / Historical . :
* Applications .:_ .
'llIllllIlll.l.lllllll...-li:-: _ : X 2. EXtraCt.:
: 3p Design Tools : : .
: + Hand-Made Models & .
.+ User | Developer . :
submissions . Updates, proposals, "
.......................... : previous Condtign.onane Tied Modelt. oo

citySchema.org


http://www.github.com/cityschema
http://www.cityschema.org/

Model Development and Management Tools for ArcGIS Pro

* Tools: _
www.Github.com/cityschema

* Documentation: .
www.cityschema.org/mmgt project

 This project requires a high
degree of curatorial motivation
and mindset compared with
ordinary municipal GIS projects

¢ The same patterns could be implemented
in a combination of open-source packages,
such as Blender with Django

* One unique feature of ArcGIS Pro is the
tight integration of 3D models as a data
type (Multipatch) extension of a relational
data base

* The workflow for model curation is handled
as a long transaction with indefinite
rollback and auditing capability.

* Production of validated OBJ models and
Sketchup format models is accomplished by
Safe Software’s Feature Manipulation
Engine (FME)
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B =g 5> v %

Project Map Insert Analysis
o |
Q0% M o
v NEKZA I
Paste Explore #F ¥ Bookmarks Go
v ~ - To XY
Clipboard Mavigate M=
Tasks TR

| Manage Model Collection 4.1.1]

Release 4.1.1 ssued March 14, 2023

4 Initialize Model Management Workspace

[ Migrate Prior Archived (Optional)

[=] Update or Create GDB Domains

Create Empty Multipatch FC

[Z Initialize Stage Feature Classes

[& Initialize Stage NewModels Feature Class
4 Import, Edit Inspect and Enrcll Models

[ Create Batch Folder, GDB and feature cla:

[ Import Models

[ Assign Model Attributes

[ Assign Geometric Attributes

[= Inspect ldentify Promo/Demo Adjust Spli

Re-Assign Geometric Attributes

[ Append Batch FC to Stage_NewModels_p
4 Promote and Dermote Models

[=Lock for Promo / DemeCandidates

[ Automated Flagging of Change Candidz
E Produce GDB Edition

[ Initialize Mext Edition Folder, GDB & FCs

[ Screen Bad Status Values

[7=] Generate Model Catalog

[ Sort Models to Next Edition Status Classe

[Z=1Create Fontorint Pohse
<

Contents  Tasks

View

+

X

oea 1b, Create Models MP FC
=1 29 1c. Initialize Stage FCs

Ew 1e. Create lssue Points
BT 1f. Clear QA Fields

+ C.. Su G C. M. A. E. L. C.
CilyJulicilivevip

ModelMgt |P Command Search (Alt+Q) l Paul - BostonMaps PC i ? = O *
Edit Imagery Share Help Time Feature Layer Labeling Data
e, F @% oh'd T‘ Pause Lock
1 s E = L
O BT e M & s
Select Select By Select By Measure Locate Infegraphics Coerdinate Convert | Download
~  Attributes Location o7d - - - Conversion | 2 - Map ~
Selection M= Inquiry Labeling = Offline ] o
~  Catalog v X
e = e e —
- Project Portal Computer Favorites =
Search Project P o~
P jEl Maps -
4 (@ Toolboxes
4 Bz Bos3d_ModelMgt.thx
4 £ 1.Initialize
Ew 1a. Create or Update GDE Dom

e

Rl TR v L 1
’:{ ' S g = *:l"i'=1 g _D‘"I = “‘.'.'.'ﬁ“'! _E Ew 1f. Initialize Development Log
| By B8 2L o |535853°W42.3501256'N v 59.684 | @1 | @ | I | © 29 1g. Assign Domains to Fields
4 Z9 2. Import ~ Edit Model
FE Stage_Existing MP X v Egm mpo 1 vienEE
2a. ImportMedels
. . = =
Field: ﬁ @ Selection: Ejg &\E QEQ‘ = E 5 - EW 2b. Assign Model Attributes
OBJECTID * | Shape * | Name = StructType il e 2c. Assign Geometric Attribute
162705 | (422 WILITIFATEN | CUSHMAN KD BUITdINg TWUIE %,
2d. Append to NewModels FC
162704 139832 MultiPatch CUSTER ST Building < MNull= EL,E i
2f. Create Model Batch
162705 11302 MultiPatch Custom House Building <MNull=
b &a 3.Stage Changes
162706 143565 MultiPatch  CYGMET 5T Building <MNull= -
P a7 4. Edit Models
162707 12454 MultiPatch | CYPHER ST Building <MNull= a
P &7 5 Produce Mext Edition
1RITAR | 17R72 MultiPatrh | CYPHER ST Ruildinn =Ml -
'3 > LN =N =S TS U N R | (BN SR S —
<
= b 10f 166,910 selected  Filters: |1 - —

I


http://www.github.com/cityschema
http://www.cityschema.org/mmgt_project

The Model Schema

A simple one-table schema that carries

fields necessary for documenting a

Temporally and geographically referenced
odel.

Cityschema.org/data dictionary

Attribute Families

* Unique Model ID
Model Attributes
Structure Attributes
Geometric Attributes
Reference Fields

Dates:
* Model Accession Date w/Attribution
Survey Date w/Annotation
Appear Date w/Annotation
» Disappear Date w/Annotation
Last Edit Date w/Annotation

Many possibilities for visualization with time-
slider.
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Templates & Tools A

Mow Open!

» Whats New: Recent Updates

» City Model Stewardship

» Roles and Motivations of
Intelligent Organizations

» Repository / Catalog

> Model Identifiers

» Tile Scheme and Coordinate
System

» Model Submission Guidelines

» citySchema Modular File System

» City Tiler

Managing the Building Model
Collection
» Building Model Collection
~ Data Dictionary
« Concept of Built-Structure
Model
« Data Dictionary for Model
Catalog
- Status Classes and Model
Stores
» Model Status Dictionary
- 0A_Flags Dictionary
- Levels of Detail and other
Recommendations for Model
Structure
> Model Management Workspace

> Initializing a New Model
Management Waorkspace

» Importing Building Models

[="
aclfI12aY, Ao

Data Dictionary for Models of Built Structures

The Bos3d City Model includes a Model Collection of more than 100,000 models representing
built structures. These models originate from many different sources. The Model Management
Schema provides a system of attributes that can be used to understand the provenance of
models and to keep track of models through their life-cycle.

The Model Catalog is a single table with a reference for each model in the structure model
collection.

Table of Contents

Concept of Built-Structure Model

Data Dictionary for Model Catalog

Status Classes and Model Stores

Model Status Dictionary

QA_Flags Dictionary

Levels of Detail and other Recommendations for Model St

Concept of Built Structure \nteres"‘“g S'\debaf

accomm
Of . grar\U\af

- ion for '\nev'\tab\e \
ity and tempora

It is essential to keep in mind th:

record is related to a model of a |OtS )
building, a part of a building, a gr. Var‘\ab\\\tv n
as Building models leads to confi icion.
the semi-automated means of cre -\mpreC\S
"buildings” especially when these

comes to linking structure models _civned with individual buildings. Such a
one-to-one link may be possible to . _.C (Ul some models. It is always possible to split or merge
structure models to achieve a representation of an individual building, but this can be a labor-
intensive process.

_.oo g diimculty when it

Model Catalog Attributes Dictionary
Note: field names have 10 or few characters to retain compatibility with ESRI Shapefile format.

Real-World Structure Attributes: These are attributes that refer to the real-world structure

CilyJguliciiia.vi g d


https://www.cityschema.org/data_dictionary

OAIS: Roadmap for Cross-disciplinary, Collaborative Data Development

The Reference Model for Open Archival OAIS Refere

Information Systems was originally | “The fundamental fice Model I1SO 1 472
developed for NASA to quide the preservation Standarq fo, digital L

and retrieval of information developed for "“S;;ibed — a Preservation”
very large engineering projects. Archival elg:lted

Archival Information Packages that bundle
data with necessary metadata and catalog

- Information
information.

The citySchema Tiled Download system with |
its repository catalog is based on OAIS - emed
Object Reﬂ'Bentaum

rinciples.
|J |J Interpretag |  Information
Using 1
X0 A
Digital i
. Structy,
E Mt B kv, R Other =
; Representation y Context i x
adde Informa, nformat ity cess
1.* & ” nfornsation] | Rights

Meaning - . formation
5/1/2023 14 citySchema.org 6


http://www.oais.info/

5 ool

The Open Format RePOSltory\C}atalog o 7
Boston Download site [+ 7 ; \\\Jk N l/ /
g _ = j qu\ T ‘

Cambridge Do i
wn
Ioad Slte o 5:" Tile H-4 File Downloads... Click 0 For file info

0 Shatchup Mode D¥F Base Layers &
w"""'::._. % 0 Groundplan Basemap § Lipal 0 Terrain Mash with Groundplani o) ,\\Q‘
n ¥ d —_— £
DAIS DESI n' 0; 2021 Apral Phato {jed} 0 Building Medel Collecion {.obj) &
’ 0
Download Individual M odels Hesione
- Systematic addressi L — T |
. . = r E s s I ng uf 7 Sy 7, . =7 b o '*1’\_ jf]? ) ? N ,&; ','
I n d IVI d I d I : 4y & & M::;,.x ?u:ﬂx: :1 : :‘ U g"; 7 2, »
u a m n E l: n ITI p u n E nts ‘ﬂ = %0 yu_h/ P o 3 / = o }"';L A n:':l":l‘:ﬁ e e
e e
asy arves I"g % ‘60‘53\.'0" \g‘: = 64 A s G, .!il‘v:\ﬁ:tn PR 2 l-“s' i e y
ane % > ) N GLLN o - ce
s - Lo Putin &
p a I"g pﬂr‘a EI mudEIS E "" A = “"'4:/":»!“ z Q-\,)' “'-a;ﬁ“
W— lOrT Owe 0,__/ g; e ;" | <\ E_ .-_-,\~¥"< (] 1 Qso

" Tiled City Model Components

s © for information and tips for using eac

e [Off-Line use

L Click the blue info-dot

\..W.._

Wit

F-5.

Emmanuel B
College |

The template can easily be used ;
small projects to puhligh anltlisgh;r?; 7
tl]elr project resources. '6
github.com/CitySchema/repository-

catalog

Terrain with ground plan in OBJ
format @

2021 Orthophoto JPEG ©

F6 4 Base Maps: JPG @
N

sELaughiin

Praggenom (o Is

City-Wide seamless Data-Sets
5 o' hatest i ids BuldGl i 54

= » City- Wide Model Cataloa in
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h of the of the model components.

cSsV Format @ Issued Auqust 30 2021 :

Building Model Collection in .OBJ s

DXF Base Layers @
Leatlet | Powered by Esfl |

Narnne

format ©@

4 .lssued August 30 2021

citySchema.org @

Created by pbcGIS.ct


http://www.bostonplans.org/3d-data-maps/3d-smart-model/3d-data-download
https://www.cambridgema.gov/GIS/3D/3ddata/3ddatadownloadmap
https://github.com/CitySchema/repository-catalog
https://github.com/CitySchema/repository-catalog

Ex e _ _go_ e
change Package for individual Models | BOS KCsi
- = ULUEJ.zip

Name

[ ]

ng?]J flor]rcnat: An old, open, stable 505 -

ple format. Capable of being | BOS_I.33D Model Collection Issued: 20210806 -KCSINUT.obj 3p vpe
validated and transformed with s ; : d link for each ' " 805 KCSINUinfo, ding modepe;
open-source tools. Zoom in and click model outlines to see attributes and download link for each i materials,my ~11gyson I\/Ietadata ISON ;:EI
ie i SON File
i + | Download Model BOS_KC5INU1 OiJ.zip - ,'-‘..1-,-’_ File

L] EaCh mOdEl paCkagEd With JSON ‘ - Model Catalog Record

Me : L \ Name: null

tadata that carries all schema StructType:  Building
attributes Project_ld: 0 ¢
ProjectLnk: null
Status: Demolished

e Each model is named with its Appear_Dt: 19600101 i

un i Appear_Src: Boston Assessor, 2018

ot lque ID (a random. 15-character Disapp_Dt: 20170826

rlng pre_pendEd W|th 3-d|g|t Disapp Src: Nearmap ¥

origin code. :
» Each model has a unique URL end-

point made from the Project web

server/3d_download/Tile-

ID/Model-ID
) FOrmat guide“nes fOI’ mode| Leaflet | Created by bchiS.co , Basemap: ESRI, MassGIS, pbcGIS

submissions: Active Buildings MDodel History Frame Center:

- i Demolished (26) Latitude: _71.0469246849
www.cityschema.org/ . 1 8@ current (1543) Permitted (0) ] !
: submissions ] ' ] : 1 Longitude: 42.37060515
|| B Construction Complete (3) [] @ Board Approved (5) Modified (1) Motrodd Y: 46400
Metro3d X: 57500

[1 & Under Construction (2)
Approved Demo (22)

5/1/2023
16 Permitted Demo (1)
cityscnema.org f


https://www.cityschema.org/submissions/index.htm

Entire Repository Catalog is an OAIS Archival Information Package:
Simple HTML with JavaScript

Fully self-contained Data, Metadata,
Catalog, clickable map finding aids.

Documentation:
www.cityschema.org/repocat

Working Demo:
github.com/CitySchema/ repository-catalog

Requires only a browser - no web
server required

Easy to install on any web server.

Just copy to a web-accessible folder.

Works just as well on a local file-
system

May be harvested by the Internet
Archive

Shared via bit-torrent
Archived anywhere as a zip file.
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Templates & Tools
Now Open!

> Whats New: Recent Updates
» City Model Stewardship
> Roles and Motivations of
Intelligent Organizations
v Repository / Catalog
« Guided by Sound Asset
Management Principles
. Simple-Self-contained Web
Publishing Solution
« Explore, Clone and Customize
on GitHub.
> Model Identifiers
» Tile Scheme and Coordinate
System
> Model Submission Guidelines
» citySchema Modular File System
> City Tiler
Managing the Building Model
Collection
» Building Model Collection
> Data Dictionary
> Model Management Workspace
> Initializing a New Model
Management Workspace
> Importing Building Models
> Promoting / Demoting Model
Status
» Editing Building Models
» Compile Next Edition of the
Collection

_~ | ausre Panune and Weh Seense |

-

v

a2 ' ! a0

Introducing the Repository Catalog

The citySchema Repository Catalog is a means of publishing a city model as a single package
that includes all of the model components along with the catalog information, feature level
metadata and finding aids in a single data-set that may be accessed with a variety of tools.

For Seamless city-wide data-sets jump to the bottom of the page.

: SOMEDVH lﬁ: t ) ) 1 : Ir

b r Tile H-4 File Downloads... Cick @ For file info
— e OSv. Vooel O§3§»:—~‘s:_ 23
CAMERID 0:
Aus Basemac ( gaf
c3
4 -,
-c-‘—’_ﬂ-\o.‘v A
c5
(o] ]
Sketchup Model ©
cs

A/

Base Maps PNG ©_ppF © 2020 Aerial JPEG ©
c9 l D9 I ES 4 F9 | | G9 | H-e | 1.9“ ' b
A Self-Contained Web Publishing Scheme

DXF Base Map ©

Guided by Sound Asset Management Principles g @


https://www.cityschema.org/repocat/
https://github.com/CitySchema/repository-catalog

Acknowledgements

To Do

The models are ready to go for cool :

digital humanities projects! Boston Planning and Development Agency
« Ala Ziskin, GIS Manager

. Carolyn Bennett, Former GIS Manager

Development ppportunities for
. John Cowart, 3D GIS Analyst

courses, |AP Hackathons and Open

ggurce Demo projects
v Blender . Te-Ming Chang Urban Design
/ ThreedS viewer for tiled models Technology Group
v Time-Slider Apps
v Export for CesiumdS: Open- Cambridge BIS
Qpurce Browser Based Google o Jeff Amero, GIS Manager
Earth . Kati Grillo: 30 BIS Analyst

CitSlides available now 3t
yschema.org/whatsnew

5/1/2023 18
citySchema.or
.org Y



	Slide 1: citySchema.org  Cultivating a Cross-Disciplinary, Cross Temporal Collaboration  on a Living 4D Model of the City  -- In Real Life!
	Slide 2: Hacking Spatially and Temporally Extensive Design Data at the GSD* *Harvard Graduate School of Design
	Slide 3: Annual Course: Site Representation and Research
	Slide 4: Intelligent Organizations Re-Use Their Knowledge!
	Slide 5: City Models demonstrate the power of 4D Referencing  as a value- multiplier for Digital Historical Imagery
	Slide 6: Collaborative city modeling is impractical.  Why?
	Slide 7: citySchema.org
	Slide 8: Fly-Through Tour of the Boston 3d Model
	Slide 9: Existing Use-Cases for Municipal City Models
	Slide 10: Anticipating Use-Cases for Municipal 3D models
	Slide 11: An Ecosystem of Data Exchanges and Specialized Transformations`
	Slide 12: Model Development and Management Tools for ArcGIS Pro
	Slide 13: The Model Schema
	Slide 14: OAIS: Roadmap for Cross-disciplinary, Collaborative Data Development 
	Slide 15: The Open Format Repository Catalog
	Slide 16: Exchange Package for individual Models
	Slide 17: Entire Repository Catalog is an OAIS Archival Information Package:  Simple HTML with JavaScript
	Slide 18: To Do

