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This presentation

[. Where we came from

o Genesis for project

II. Where we are

o Semi-automated workflow for transforming existing Revit models

into a GIS
[I1. Where we are headed

o An authoritative database of campus buildings that serves out
immersive and up-to-date mapping products



[. Where we came from

Design requirements:
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Updateable and synced with existing building information databases

Accurate locations and geometries of assets such as buildings, doors, etc.

In a known (and absolute) coordinate system

Support multiple downstream formats (online, mobile, printed,
integrated with existing uni databases such as timetabling, easy to use
and customisable for conferences, etc.)

Can support future ad-ons like indoor/outdoor wayfinding and 3D
buildings, AR/VR stops

Spatial and non-spatial data can be integrated into 3 party systems like
Google Maps for directions, bus timetables, cycling directions, etc.

Has privacy settings for public vs. non-public asset info.
Conforms with university branding

Can support growth: New uses, users, platforms

Usable (and engaging)
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So, where does that leave us!?

Need a single source of good spatial information
about where things are on campus

[t needs to be delivered digitally for integration
with the n number of mapping uses at the uni.

[t needs to work alongside (and probably use)
existing databases of campus assets

[t needs to be good enough that people will
abandon the ad-hoc mapping methods of the past

§@4 OTAGO
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Our workflow

o We need a workflow that:
o Exports existing building data from Property Services
o Transforms data into a spatial data format for a GIS
o Georeferences the data
o Has quality control checks on data

o Makes the data available to downstream services and
wayfinding algorithms from spatial database

o AND... every step should be as automated as possible
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[I. Where we are
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Where we are - Software we used

Commercial computer-
aided design software
Drafting software
Used by architects,
project manager and
engineers

AutoCAD

:

AUTODESK
AUTOCAD CIVIL 3D

=7 : “T//J’;"//‘/

Building information
modeling software
Design buildings in 2D
and 3D

Add building
information from
database

Tracks various stages in
building lifecycle

Used by architects,
structural engineers
and designer

AUTODESK
REVIT

T
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o Feature
Manipulation Engj

Geographic Information
System (GIS)

Working with maps and

spatial information .
Perform spatial analysis.

2D and 3D wor,kﬂows }

/ N




Campus Map
AutoCAD drawing

Revit Building
Models

Final
Mapping

Georeference

Campus Map
(ArcGIS)

Georeference Revit

Building Models

Manually verify
building
shape/geometry

Building
Shapefile
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Final Campus Map
AutoCAD drawing

BIM File Multipatch

Feature Classes

Clean up building
information and
generalise building

geometry (Attribute
Table)




Where we are - Step 1 and 2

Campus Map
AutoCAD drawing

Step 1

Georeference
Campus Map
(ArcGIS)

Step 2

Final Campus Map
AutoCAD drawing

Investigate geodetic marks/ annotations in original .dwg CAD

Create a table with NZTM coordinates

Georeference the Campus Map drawing in ArcGIS Pro

Export a new georeferenced .dwg CAD for use as Revit site plan

b‘a’d

UNIVERSITY

Om( o




UNIVERSITY

bg4 Om( Q
Georeferencing an AutoCAD Drawing
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Where we are - Step 1 and 2

Georeferenced Campus Map
Original Campus Map
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Georeference Revit

Building Models
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Survey Point - Campus
Shared Site:
N/S 0.0000
E/W 0.0000
v 0.0000
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Georeferencing a Revit model

o Acquire true north and XY
coordinates from the

georeferenced Campus Map CAD

o Move project point to corner of
building from acquired NZTM

coordinates

o Specify coordinates at project base
point and angle to true north
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Specify Shared Coordinates

Relocate this project in Shared Coordinates by specifying
known values at the point you selected. Current project
will move relative to globally positioned links.

New Coordinates
North/South:

East/West: 1406885.1005
Elevation: 0.0000

Angle from Project North to True North
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Challenges - Step 3

Different options when giving the Revit model spatial information
Shared coordinate system from AutoCAD

Survey point and project base point
Original Revit model must not be moved
Original AutoCAD drawing must not be deleted : c
Survey point and project base point are not consistent through every
model

Units: Millimeter and meter
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Revit Building

Georeference Revit BIM File Multipatch

Models Building Models

Feature Classes
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BIM File Multipatch

Feature Classes

Clean up building
information and
generalise building

geometry (Attribute
Table)

Firal Manually verify

building Builldiirg

shape/geometry

Shapefile

Mapping
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Choose output folder for the
shapafile

You have 10 manually rename the clean shapefile. The
default name will ba: dissolve
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F813 - 289.826283 £

FID 0

SHAPE_Leng 289.826283
SHAPE_Area 2266.773245
GridID F813

BuildingNa  Robertson Library
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G505-Geology
Building



UNIVERSITY

OTAGO

i ProcessRvzFiles.py -~ | ' RvzToCleanShapefile.py ~ | ' MultipatchToFootprint.py | [ StepsDissolveToShapefile.py _

i Settings.py

1 # Tﬂ' 4 R -1 5 4 4 = A 4 .
3 FEM 1 ' Settings.py | i# ProcessRvzFiles.py l ' RvzToCleanShapefile.py | i MultipatchToFootprint.py | i StepsDissolveToShapefile.py l 0 e whare
< . Te Whare Wananga o Otago
a ™ 5 - - = S = z > = z EALAND
A - e Settings.py Xl ] ProcessRvzFiles.py * l ) RvzToCleanShapefile.py - | ] MultipatchToFootprint.py | ﬁStepstolveToShapeﬁle.py X ]
- # Th 2 = 2 p % F P, ] A 4
5 STEP(| 3 - import o ﬁ Settings.py ﬂ ProcessRvzFiles.py ~ [ RvzToCleanShapefile.py © | @ MultipatchToFootprint.py - StepsDissolveToShapefile.py
p
e % 1 import arcpr 5 2 2 3
N - 3 from Set 2 : P i@ Settings.py I [# ProcessRvzFiles.py | i RvzToCleanShapefile.py | {# MultipatchToFootprint.py | i StepsDissolveToShapefile.py L
7 # Th 1 from geo{ - import cs = - =
a & import arc
8 STEPI| © fr . from geo{ 3 from arcpy ) o
o - Y F . 2 import os
o - - Tom. vz ies 3 from arcpy import env
10 # Ta| © 7 5 # Base dire &
11 TEMP | ~ 8 I 6 from Settin = from Settings import generateFootprintShapefileName
12 10 de s def proc{ 6
11 10 outP 7 |
i3 ¥ L1 8
12 11 if nd —ARCPY—MULI 8 def processFootprint (workingDir, footprintShapefile, buildingCode, buildingInfo):
14 311_1 ‘.3 5 - 9 e
= ; . geoDl 10 10 Needs to create temporary geoDb which 1s used at each step to calculate the intermediate transoformation
6 = 14 prin{ 11 +def extract '’ o
17 is - 12 arcpy.CheckOutExtension('DataManagement')
; - 15 runFy 27
= 16 2 - 13 try:
= 17 s “= 14 footprintShapefileName = generateFcotprintShapefileName (buildingCode)
def ¢ S 17 # Toj 23 +/def extractis sourceGeoDb = o03.path.join(workingDir, '{}.gdb'.format (buildingCode))
1 1; 18 geoD] ;- 16 tempGeoDb = os.path.join(workingDir, "temp.gdb")
7w 18 if of .- 17 if not os.path.exists(tempGecDb):
20 20 3 o R arcpy.CreateFileGDB_management (workingDir, "temp.gdb")
i i ) as def multipa _ = L ¢ B o
SR 2 1 ] Q reen i
) 2z 43 20 env.workspace = footprintShapefile
23 23 50 Convertzi
R = ] 51 e 22 footprintDissolveFeatureClass = os.path.join(tempGecDb, "{} dissolved".format(footprintShapefileName [
< <= —
23
= 25 52 ar .C
e =3 LI o 24 # Execute Dissolve using LANDUSE and TAXCODE as Dissolve Fields
26 53
26 s i env.wor ;. arcpy.Dissolve_management (footprintShapefile, footprintDisscolveFeatureClass, "", "", "", "")
37 27 54 26
35 ze 55 try: 27 env.workspace = footprintDissolveFeatureClass
29 i 586 fcLt
i if 23 fieldNamel = "GridID"
30 Flaw prosbue ro od I e 30 fieldLengthl = 4
31 # outputDir = os.g S8 31 fieldName? = "BuildingName"
3z outputDir = os.pat 55 2 fieldLength2 = 255
33 os.mkdir (outputDiy &C 33
34 &1 34 arcpy.AddField management (footprintDissclveFeatureClass, fieldNamel, "TEXT", "", "", fieldLengthl)
X p i 35 arcpy.AddField management (footprintDissclveFeatureClass, fieldName2, "TEXT", "", "", fieldLength2)
processDir(inDir=§ &2 5
&3 37 env.workspace = scurceGecDb
g4 38 table = os.path.join(scurceGecDb, buildingInfo)
&5 2
= 40 inFeature = footprintDissolveFeatureClass
o 41 joinField = "OBJECTID"
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Revit File: exported to rvz file:

F601-Information Science Annexe
F603-Property Services

(o] D

send rvz to lea (date) recieved rvz file (date):

12/03/18
12/03/18

Georeferenced:

F G

Project Info Door Information:

yes, but no door set to exterior
yes, but no door set to exterior

H

exported to final shapefile:
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Assets are more than just buildings, e.g.

Doors

Public (non-public) entrances, electronic door monitoring, loading docks
Interior layout of buildings, multiple levels, shared buildings
Parking
Information sites, points of interest
Underground infrastructure

Network infrastructure (e.g. wireless points)

And... /o~
We have 3D geometry, so let’s make use of that Z info!
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Integration with various services/platforms

Timetabling

Exam Office
Blackboard
E-vision

Student App
otago.ac.nz websites

31 party software like Google Maps and bus
Timetables
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Take a Handheld Trip into the Past
With This Historic Augmented Reality

App

PIVOTtheWorld is like a time machine for your
smartphone.

DS /creatn)rs.vice‘com

Hocken Library


https://creators.vice.com/
http://www.frontiere.eu/

Some lessons learned

The space between the worlds of architectural data and
geospatial data is still vast

A lot of manual work goes into quality control checks even with
tools designed to integrate datasets

Most institutions still update two systems separately

METADATA and record keeping of asset data essential

Knowing what is where gets harder with older (maybe pre—d1g1tal)
data and lots of data stewards

§@4 OTAGO
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