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Since the release of the 2014 CADD software packages, options now exist to export data from
CADD to GIS (with intelligence, not just lines, points and polygons), use GIS data in CADD and a
whole host of other applications.
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# W.ith the advancement of the GIS

2 The Florida Department of

Transportation (FDOT) requires
standardized electronic delivery
of Design Plans through CADD.

Enterprise View (GEV) utilizing the
FDOT Enterprise GIS Framework
and the technology upgrades to
CADD platforms supporting the
interoperability between these
environments, a path for sharing
data has evolved so that users in
both environments can benefit.
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g Background

£ In 2011 started looking for a way to put everything Right of
Way (ROW) related into our new enterprise GIS framework
looking backward to historic records

2 We had some success in manipulating the CADD line work
for ROW acquisitions into a GIS environment, but the work
was tedious and time consuming

# Utilities (a highly desired data set) would be even more
tedious
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Background

% Brought in Texas A&M Transportation Institute (TTI)
£ They interviewed 3 Districts to find FDOTs

% Business processes

.
‘.‘
-
-

% Systems

% Information concerning management of ROW & Utility data
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g Background

‘

2 We wanted them to develop a strategic implementation
plan to manage ROW parcels and utility data

1 2 They developed steps for integrating this existing data into FDOTs
enterprise GIS framework

% 2 Including a process, workflow and a tool to hopefully
' “automate” bringing this historical data (CADD line work)

P info a GIS environment and to give it intelligence
s # They recommended that we take a database approach to
g manage our data and use existing survey and GEOPAK data

.v' 2 This research project is now complete
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g GIS to CADD
A

o
@1 2 We anticipate that we will one day want the ability to

¥

reference all or some amount of historical layers such as

-—

4
J @ Survey Control,

.
»

% Parcels,

% Aerials,

% ROW,

% Roadway,

% Easements,

@ Utilities, and Permit Agreements

August 2015 Transportation Data Symposium



GIS to CADD

¢ Technology is moving in the direction of being able to deal
with these types of items in a “feature” based environment

£ This information could be of great value in areas of
informed decision making or those that may create high
amounts of public record requests

£ Both Bentley and AutoCAD platforms now have the
functionality to directly support referencing of GIS data into
the CADD environment and visa versa
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CADD to GIS “Interoperability”

g’, So.....

;  How can we integrate CADD Survey /Engineering data that’s
v symbolized specifically to create a set of design plans for
¥ construction so that elements of that design can be
.~ visualized/attributed and thereby successfully used in a
s Geographic Information System?

( {
1]
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CADD to GIS Interoperability Requirements

¢ Before we can begin to answer that question we must first
have an understanding of what it is that GIS requires in
order to visualize and geospatially query information

% GIS uses relational tables of records that are geospatially aware
# Along with linked attribute data

% In short---
Attributes Data Intelligence

£ So that means that we must somehow create outputs in the
CADD environment to meet these requirements
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CADD to GIS Interoperability Requirements

£ By incorporating GIS workspaces into our current workflow

2 Harnessing the tools available in our latest licensed CADD
products (MicroStation Power GeoPak/Map & AutoCAD
Geospatial) giving us the ability to generate GIS compliant
data

% That is data that is both

o Geospatially aware, and

e Has attributes
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CADD to GIS Interoperability Goals

@ g Use existing licensed products (both CADD and GIS)
| . @ Reach out and determine all potential stakeholders to data
‘f # There may be some who traditionally were not interested or didn’t

have a need to mine CADD data from design plans as they were
not CADD users and the data had no intelligence
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CADD to GIS Interoperability Goals

# User assessment to identify initial need and priority of GIS
features

% Start small
e Right of Ways

.
‘.‘
-
-

e Parcels (both right of way and excess)

o Alignments

2 Determine workflows, and

£ Build tools and workspaces in FDOT CADD platforms for
creating these GIS features
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CADD to GIS Interoperability Tools

,;‘,’5 % Using these tools and FDOT workspaces CADD designers can
7, create

7 2 GIS compliant features (intelligent features), or
s

% Promote existing CADD elements to GIS features with associated
attribute data
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CADD Components Exported as GIS Features

Bt ydetl03_Rev.dgn [20 - W8 DGM] - Power GEOPAK Vai (SELECTseries 2)
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__.j Bentle U Powered by OpenRoads Technology

A

Protected by US and internationz! copynght laws 2= descrbed in "Help About”

Copynight (c) 2014, Bentley Systems, Inc.
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% Includes new geospatial tools:

s o Interoperability tools
i' * Map Manager
‘- — Attaches files and features from any supported graphical source
5 (such as vector maps and raster images) and manage feature
: % display

* Feature Menu
* Command Manager

— Allows for the placing, editing, promotion, analyzation and
browsing of feature attributes
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Bentley Geospatial Administrator

File Edit Tools Help

e JJ® _ 0 = @ & 9 _ o _ x
Back Forward New Open Save Export Undo Fiedo Delete
Schema | Search Feature Definition
=@ Geospatial Project
=& All Users Name: Parcel
- Features . .
\Ahgnmem Display Name: Parcel
} ROW_Line Collection Name: Parcel
" [=E Parcel
&) Symbology Table Name:l b
[=-E® Properties .
5 Segmitem Category: SIS -
-fabl FedAidNum Description: -
£ District
14 County d
#E8 RoadDes
B RdNum Type: lpoiygon 7
»2 RdName Zoom Min: Max:
+E8 Type
ad #E8 TakeCateg Schema Version:
. 118 ROWCateg
B= ExpDate Sub Features.
k4 FDOTParD — T e
- DateOfAcq
- bl PropApplD
. 8 OffDocType
- ~1abl BklnsNum
p [l pageNum
[l Qwner
- [t Grantee Properties Summary i
[l Section B ]
[ Township Name Display Name DB Property Item Type Type Store Last Value MNum Chars
--[# Range [ Segml Seg ltem O textBox integer dgnFile 7
28 AppAccess _'m FedAidNum Federal Aid Number O textBox string none 13
ol AccessRD District O comboBox string dgnFile 10
County ] comboBox string dgnFile 12 =
= Road Designation ] comboBox string dgnFile 5
7@ RdNum Road Number ] textBox string dgnFile 4
4158 status 7@ RdName Road Name ] textBox string dgnFile 25
A Operation Parcel Type ] comboBox string dgnFile 6
& § Methods Take Category O comboBox string none 25
- Domains Right of Way Category ] comboBox string none 23
2 Criteria Temporary Expiration Date ] dateTime string client 12
DE Categories FDOT Parcel ID O textBox string none 4
EE USET_ Interface Date Of Acqguisition O dateTime string client 12
H] Persistent Topology Property Appraiser ID O textBox string none 11
o a% Daxbakze Official Document Type O comboBox string none 10
ser arkspaces Book or Instrument Number O textBox string none 8
[t £ Graphical Sources .
Page Number O textBox string none 3 -
|Apply | |Reset|

C:\ProgramData'\Bentley\PowerGEOPAK V8i (SELECTseries 4)\WorkSpace\Projects\Examples\Geospatial\Sc
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<?xml version="1.0" encoding="UTF-16"7>
- <GeospatialSchema projectParentDir="Geospatial" workspaceRootDir="C:\FDOTSS4\ Workspace" schemaDescr="GIS schema" projectName="GIS" >
- <Workspace name="All Users">
- <Features schemaVersion="http:/ /www_.bentley.com/schemas/GeoSpatial/XFM/GIS/1.0" genFile="features.xml" =
- «<feature name="Alignment" schemaVersion="" propagateCopyFromParent="never” propagateCopyToParent="never" propagateCopyFromRoot="never" propagateFromRoot="never" propagateDeleteToParent="never"
propagateFromParent="never" propagateToParent="never" category="RW" maxOccurs="1" minOccurs="0" type="linestring/curve” collectionName="Alignment" alias=""
- <Symbology type="linear">
<ApplyDrawingScale>true</ApplyDrawingScale
<0OverrideScale useCriteria=""
<Color blue="-1" green="-1" red="-1">ByLevel</Color>
<Level useCriteria="is AlignmentBLSurvey">BaselineSurvey</Level=
<Level useCriteria="is AlignmentCLConst">CLConst_dp</Level=
<Style>BylLevel </Style>
<StyleScale=1.0</StyleScale>
<Weight>ByLevel</Weight=
<Class>0<«/Class>
<Priority>0</Priority>
<Transparency>0</Transparency=
<FillType:>None</FillType>
<FillMode=0</FillMode=
<FillColor blue="-1" green="-1" red="-1"ByLevel</FillColor=
<AreaTypex0<fAreaType>
</Symbology>
- <Properties:
- <property name="SegmItem" type="integer" alias="Segment/Item" dbProp="" preferenceType="dgnFile">
<initialvValue valueType="value” synch="true" key="placing”/>
<dataSpec maxExdusive="false” max="" minExclusive="false" min="" numChars="7"/>
- <itemSpec type="textBox" |abelColor="red" label="Segment/Item:">
<textBox formatToInternal="%s" formatToDisplay="%s"/>
</itemSpec>
<hookOptions synchOnChangekKey="" required="true" dontclear="false" readOnly="false" uppercase="false"/>
<toolTip= Enter Segment/Item (the first 7 digits of the FPID#) </toolTip=
</propertyz
- <property name="FedAidNum" type="string" alias="Federal Aid Number" dbProp="" preferenceType="dgnFila"
<initialvValue valueType="value” synch="true" key="placing”/>
«dataSpec maxExclusive="false” max="" minExclusive="false" min="" numChars="18"/>
<itemSpec type="textBox" |abelColor="black” label="Federal Aid #:">
<textBox formatToInternal="%s" formatToDisplay="0%bs"/>
<fitemSpec>
<hookOptions synchOnChangeKey="" required="false" dontclear="false" readOnly="false" uppercase="false"/>
<toolTip>Enter Federal Aid #</toolTip>
</property>
- <property name="District” type="string" alias="District” dbProp="" preferenceType="dgnFile" >
<initialValue valueType="value" synch="true" key="placing”/>
<dataSpec numChars="10"/=
<itemSpec type="comboBox" labelColor="red" label="District:">
<comboBox formatToInternal="%s" formatToDisplay="%s" listWidth="6" listBoxWidth="0" numRowsToDisplay="8" widthFromList="false" editColumnName="col1" valueColumnName="col1"/>
</itemSpec>
<hookOptions synchOnChangekKey="" required="true" dontclear="false" readOnly="true" uppercase="false" resize="none"/>
<toolTip>Select District</toolTip>
- <watchersList>
<watcher name="UpdateCountyList" type="SynchItem" alias="Alignment" valueType="blank” runWatchedWatchers="false” redraw="true" property="County” operation=""/>
<fwatchersList>
- <domainListSpec addBlankListEntry="true" numColumns="1">
<domainRow col1="1"/>
<domainRow col1="2"/>
<domainRow col1="3"/>
<domainRow col1="4"/>
<domainRow col1="5"/>
<domainRow col1="6"/>
<domainRow col1="7"/>
<domainRow coll="Turnpike"/>
«</domainListSpec>
</propertyz
- <property name="County" type="string" alias="County" dbProp="" preferenceType="dgnFile">
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. Alignment (Place)
Alignment (Promote)
Right Of Way Line (Place)
! Right Of Way Line (Promote)
g3l Survey




Command Manager

Tree

Note: Commands are categorized by .1 Command Manager

discipline in this example, but could be
categorized /organized in other ways. @ i & %

=4 RW
% Alignment (Place)
. Alignment (Promote)
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Promote to Parcel
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9

_ Single Element
Fence

Selection Set

[ ] Delete existing element(s) after promote

Segment/ltern: Fed Aid #

District: County:

Road: Number:
Road Name:
Parcel Type:
Take Category:

Right of Way Category:

FDOT Parcel ID:

Date Of Acquisition:

Propery Appraiser ID:
Official Document Type:

Book or Instrument #: Pg#:
Owner:
Grantee:
Section: Township: Range:
Apparent Access: -

Access Road:

Description: Comments:

Drafting Date:| 8/ 7/2015 E+ |

Trcmspor Status Date:| 8/ 7/2015 - | Status: Open v




Segmentfitem: Fed Aid #

District: County:

Road: Number:
Inie I‘fq ce Road Name:
Parcel Type:
Place Parcel Take Category:

Right of Way Category:

FDOT Parcel 1D:

Date Of Acquisition:

Property Appraiser I1D:

Official Document Type:

Book or Instrument &
QOwner:

Grantee:
Section: Township: Range:

Apparent Access:
Access Road:

Description: Comments:
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. pace grmer I - v ==
I nie rfq ce Segment Modes

Place and Promote [F] Allow Ofiset
[¥]Use Offset Distance 100

Alignment

Segmentfltem: Federal Aid &

District: County:

Road: Mumber:
RdMame:

Alignment Type:

() single Element
Fence

Selection Set

v BT

|:| Delete existing element(s) after promote

Segmentfltem: Federal Aid &

District: County:

Road: Mumber:
RdMame:

Alignment Type:
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1 pce g or oy i R o =
I nie rfq ce SegmentModes
A

[¥] Allow Offset

Right Of qu Line [¥]Use Offset Distance 100

Place and Promote

‘ Segment/litem: FedAidMum:

District: County:

Q@

Road: MNum:
RdName:

Right of Way Type:

() single Element

Fence

........-00.’.0
% .
LR )

Selection Set

|:| Delete existing element(s) after promote

Segmentfltem: FedAidMum:

District: County:

Road: MNum:
RdMame:

Right of Way Type:
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Export to GIS

File ‘ Edit Element Settings

]

-

New. ..
Open...
Close
Save
Save As._
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Compress
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. Connections ;| Imports | Expnnsl
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L2 lea” Egtﬂ'

-0
g

% ¥ 2|

e Map Intemperahil...@kglg
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s awse | I |- 5

Project Explorer L:} |

References

% ltem Browser

Spatial Tools

Map Manager

Map Interoperability |

MNew Export
Open Export... I::i’

Connections

=3 Connections

Raster Manager
Paint Clouds
Models

«3 Publish -maodel...
Import

Export

Print Preview
Print...

Search...

AT SSANY

O...oo{"

BofE &

iy

Print Organizer

Associate. ..
Properties

(5

Protection

«: _J Send...
7

\ e A0S

Transportation Data Symposium



.....aﬁQO‘
. -
al

Exporting Options
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| Connections Exports
= Exports
==
=] exportTest(SHP)
=3 Attached
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Spatial Criteria

Spatial Area Al
Wiew 1

.1 Map Intempemhil...@kﬁ‘g

Connections | Imports

Export E?
Preview
Search...

© Hide Properties

Show Properties 4

S Exports|
=&+ Exportl
=¥ exporiTest(SHP)
=3 Attached

28

Expart Complete [38 features in 0.638 seconds)
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Project Template
Storage of all things GIS
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r& About IEd)

Serial number:

Product Information... ]
Product Version: J.210.0.0, SP2

A ‘ AUTODESK
AUTOCAD CIVIL 3D

/\ AUTODESK.
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AutoCAD

# Read, write, and convert data between widely used formats which include:

@ DWG—Output a DWG file that is readable by any AutoCAD software client, in both visual and
editable modes

.-

Arc/Info coverages

SHP and EOO from ESRI

Maplinfo MIF/MID

Maplinfo TAB

MicroStation DGN

Generalized Markup Language

Ordnance Survey MasterMap (DNF) (GML2, read-only)
Oracle

Vector Product Format (VPF, read-only)

ASCI

Land XML

SDF

Spatial Data Transfer Standard (SDTS, read-only)

. q,'o*.“\‘

P & & & & & & & 9 9D
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. QPIanning and Analysis Autodesk AutoCAD Civil 3D 2015 Drawingl.dwg Type a keyword or phrase

Home Insert  Annotate Feature Edit  Create  Analyze View tput  Map Setup  Autodesk 360  Add-ins s BIM360 Featured Apps Geolocation
P

" Auto Checkout. ¢t¢ = OR L= 0) 0 B Ignore Rules

+ _ .
A 9 AL &
e J Automatic Update A & + G ¢
Check Check A ° M@ f
Out In -

Move Split 'Merge

- Feature Feature

Edit Set Modify Split/Merge
Drawingl* /Drawing].*

TASK PANE |~ITop]I2D Wireframe]

Tools Maps

-

»
° TownshipBoundary_line
» Map Base
- Default
»
-
- ‘.
PROPERTIES
o ¥ - W
¢ o Filter by Layer -
- = TownshipBound...
™ -
- -
AL
L NN -
e DefaultTownshi...
-
-
LEFT_FIDy
RIGHT_FID»
SHAPE_Leng
.".“ Showdine
N Geometry |
; T i i
: ——— QRN 551~ Type a command =

. Model  Layoutl Layout2

MODEL | #f [ R Avr-20o-o~-+
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ESRI Data Interoperability Tools

Requires the Data Interoperability Extension for Basic, Standard or Advanced license
levels

2 Quick Export- Converts one or more input feature classes or

feature layers into any format supported by the ArcGIS
Data Interoperability extension.

£ Quick Import- Converts data in any format supported by

the ArcGIS Data Interoperability extension into feature
classes.
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ESRI Data Interoperability Tools

August 2015

# Used with Spatial ETL Tool

@ User-created geoprocessing tools that transforms
data between different data models and different
file formats

# Using the Create Translation Workspace
Wizard, which assists in building the specialized
tools

@ There are also third party vendors that create this
FME Workbench for use both as a plug in (still must
have the ESRI Extension) to ArcMap or to run as a
stand alone program, they also add further
functionality
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File Ede  View [Imsert Readers

Trantformers Writers  Tools  Melp

D@ bPPe xR xlNocsavde Q 2ne

Navigator - X

i (@ asrent_ponts [CSV]

i premar yschool_catchment [F

' {J tawi_cabs [0V 21)

0 off) demo [MESQL_SPATIAL]

i ‘5 Transformers

+ Desabled Connections

. Bookmarks

= Publshed Parametars
B Destnancn M oseft 5C

19 Workspace Resowrces

- Workspace Parameters
37 Workspace Title: <not s
7 Workspace Description:
1 Log Fle: <not set>
1 Source Redirect: No Rec
12 Destrancn Redwect: Ne

i % Advanced

« m '

Transformer Gallery - X

Style the ions based on each chyect's tatus
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/

g Data Types

2 Over 300 spatial and non-spatial data formats including:
@ Autodesk AutoCAD Civil 3D (DWF / DWG)

4 % LiDar (Point Cloud)
J # Bentley Microstation Design
. # ESRI Shape
: 3 2 Raster
® GeoTlFF

@ Maplinfo TAB
@ Oracle Spatial
@ XML/GML/KML/Web

me T
X
s B
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Bentley Map

BETA TESTING
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Curve Problem: Bentley

2 Regarding the curves in GIS. This has been an issue for
years and is one of the fundamental differences between

CAD and GIS.

2 When exporting into a shape file (SHP) curves are not
supported, however with the latest version of Bentley map
you can export directly to a file geodatabase where curves
are supported
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Curve Solution

g Modify the FDOT SS4 Workspace
% Add a variable to the end of the GIS.txt

< 2 Default value is 0.0 = no stroking = Curve Problem

2 A value of 1 will produce stroking but not enough to produce
a curve in GIS

: % Lowering the variable means that the stroking would
:s increase but also increases file size

¢ Currently not worried about the files size
‘* ¢ So variable is set to 0.1 (No more Curve Problem)
ECSDK_GEOMETRY_STROKING_TOLERANCE=O0.1
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Missing Data/Null Values

y /y/
, y & &

0 » v [E]= (0outof 2 Selected)

@Parcel Old

Parcel
e L S——— —e— —_—
TakeType | ROWType | DateOfAcqu | FDOT_Parce | FederalAid Township ApparentAc
» 1 Hardee 123 SR 636 Parent 5/21/2014 0| 46048829516 1427.663361
1 Hardee (123 SR636 |Take |[Rightof Way  |Fee Simple |5/21/2014 0100 3 34S 26E Public Road SR 64 100000 | 21321.771343 1227.434062
o« 1 » » [E]™ (0outof 2 Selected)
Parcel Nex@
Table P o x
H- B R X Missing/Null Data
Parcel New / bl
District | County | FPID | RD_Num | Type TakeType | ROWType | DateOfAcqu | FDOT_Parce || FederalAid | Section Township | Range | App A | A RD dv | Gi y.A | G y_P
1 Hardee [123  [SR636 | Parent <Null> 0 [ [ 0| 0 0
1 Hardee  [123 SR636  |Take |Right of Way Fee Simple | <Null> 0 [3 348 | 26E SR 64 0] 0 0
LU | |
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Whenever new releases occur keep an eye out for problems!
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Working Units

# ArcMap is unitless until you set a projection, all state plane
projections in Florida are in survey feet. The programs know the
difference and automatically do the calculations so it is
important that the units are set correctly.

Design File Settings

Category Madify Warkding Unit Settings
Active Angle Linear Units

Active Scale Format: [MU ]
Angle Readout -~

oK
s Master Lnit: [Sur'n.re).r Feet v] Label: | FT

Sub Unit: |Survey Hundredths v | Label: | HU

Color

Data Acquisition Accuracy [0.123456 x|

Element Attributes | Custom
Fence

Grid ) Advanced Settings

lsometric

Locks Resolution: 304800 per Distance Survey Foot
Snaps Wording Area: 5 h9683E+006 Mies

Stream Solids Area: 2 66877 Miles

Wigws Solids Accuracy:  1.409711E-007 Survey Feet

Woarking Units

Focus tem Description

Select cateqarny to view.
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Summary

@1 9 Process/Workflow

@ Developed a process/workflow allowing both CADD and GIS
< environments to interchange /share data

# So that the information can become:

N Y

@ A one stop shop for public records requests, and

# Allow for better collaborative decision making tools with
stakeholders,

o whether through technical (data only in the form of tables or queries) or
having a GIS/Thematic look (for display)
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# For more information and a detailed
step-by-step How To document see:

www.dot.state.fl.us/surveyingandmapping /Inno-

CADGIS.shtm
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http://www.dot.state.fl.us/surveyingandmapping/Inno-CADGIS.shtm

Contact:

Florida Department of

Surveying an

ca Barber
Gelographic Mapping Specialist

rebecca.barber@dot.state.fl.us

(850) 414-4389
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