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Background

* The Florida Department of
Transportation (FDOT) requires
standardized electronic delivery
of Design Plans through CADD.

¢ With the advancement of the GIS |
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.

Background

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

* There was 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




Research

* Texas A&M Transportation Institute (TTI) was brought in
to examine FDOTs current system, practices and
processes

* To develop a strategic implementation plan that would
manage ROW parcels and utility data

* Including a process, workflow and a tool to hopefully
“automate” bringing this historical data (CADD line
work) into a GIS environment and to give it intelligence

* This research project was completed in May of 2013

Research

* Overview
* They conducted site visits and collected CADD Files and
Documents. From this they developed
« lists of levels, cells, and attributes

* database tables, routines, and menus, to extract CADD information
desirable to the GIS environment

* Recommendations:
* Use of existing survey and GEOPAK data to generate parcel
shapes
* Use a database approach for managing design libraries and
levels in MicroStation to be able to
¢ link information
¢ and add attribute data

* Created steps for integrating existing parcel and utility data
into FDOT's enterprise GIS framework
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Research

* But, there is no true “automation” available

* There is too much drafting cleanup needed on the
historical data

* So getting the historical data into a GIS
environment will be mostly manual, even with the
tools developed by TTI

* So where do we go from here?
* We can began to gather new data,
* while trying to come up with a plan for the old data

Interoperability

* What does that mean?

* It means that you can take line work from a CADD
application, give it intelligence and export it into a GIS
application

* Or take intelligent data from a GIS application and
import it into a CADD application

* Since this data has intelligence you can do queries,

its not just about turning off layers/levels

* Say you only want to see roadways that have a speed limit of
55mph.....you can do that

* Or say you only want to see parcels over/under a certain
acreage...you can do that too
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Interoperability

* FDOT anticipates that one day the ability to reference all or some
amount of historical layers such as
* Survey Control,
¢ Parcels,
e Aerials,
* ROW,
¢ Roadway,
* Easements,
» Utilities, and Permit Agreements

* In both CADD and GIS platforms

* FDOT sees this information as having great value in areas of
informed decision making or maybe even those creating high
amounts of public record requests

* Technology is moving in that direction with both the Bentley and
é?st%CAD platforms now supporting importing and exporting of
ata

Interoperability

Requirements
* 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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Interoperability

* How can we integrate CADD Survey/Engineering
data that’s 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 Geographic
Information System?

Interoperability- Goals

* Use existing licensed products (both CADD and GIS)

* Reach out and determine all potential stakeholders

to data

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

* Start small
* Right of Ways
* Parcels (both right of way and excess)
* Alignments




Interoperability-Goals

* Determine workflows, and

* Build tools and workspaces in FDOT CADD
platforms for creating these GIS features

* Incorporate GIS workspaces into the current FDOT
workflow

* Create intelligent data is data that is both
* Geospatially aware, and
* Has attributes
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Example

CADD Components Exported as GIS Features
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Baby Steps

* Using Bentley Geospatial Administrator

* A FDOT GIS workspace was created and released with
FDOTSS2 MR1 (Feb 14, 2014). This workspace enables
the:

* Creation of GIS Features With Attributes (intelligent data)
* Parcels (polygons)
* Right Of Way Lines (line)
e Alignment (line)

Baby Steps

* The biggest problems are:
* Drafting quality
* No more sloppy drafting
* Closed polygons
* Data Cleanup
* Good clean data is needed in order to Promote the line work into GIS
Features
* Using the information already in the GeoPak project .gpk
files and the Design & Computation Manager to visualize
elements and then Promote into GIS Features

* Polygons must be a Complex Shape
* NOT a Complex Chain
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Drafting GIS features in
MicroStation

* Bentley Map

* Power GEOPAK V8i Select Series 2 with
FDOTSS2 MR1 (released Feb 14, 2014)

* Includes new geospatial tools:

* Interoperability tools
* Map Manager

* Attaches files and features from any supported
graphical source (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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FDOT Workspace

ni‘mnm‘vq CEllAQpS Actions 2 ,!_"J

10

F ‘ergon: 0L0L00 (MR]
|3 FOOT Menu ConNguration ]
o |
£ FOOT Menu Helg
{ect Workspace Configuration
Explore F - 100 Nerar Lartgahas
Explose Current Working Directory T Standad Herm

AASHTO Home Fage Optiooe Aomladis ot Standard Meas
MUTCD Home Page

SHSM Home P,

FOOT Bags of £

; Standard Mo Struchires Mer
ce of Design's Public
raffic Engineen ! = lighte of Wy Ham] h
3 um T Udbes Mew

B
T Hatrgacmetoy Mena & _g

g Manuak

eaininn Wabirare

ihm-! Telidgpn  Actone  Sigh of Way
o R

Activate Map

B SAFDOT\MicroStation_Projects' 4231172 GIS\GISPARL 0B, dgn [20 - VB DGN] - Power GEOPAK Vi {SELEC Taeries 2)

e Edt Eemert Semings Jook \es Wosgspsce GEOPAK | Window Hep - ‘.J <3 I‘“ 2 ﬂ

| ) - .l

3 31 (¢ 03] [ B AN o550

-C_ v |[PactTactPacolRaw v r 3.

‘or tomorrow’s transportation needs

11



6/18/2015

Set Coordinate System
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Set Coordinate System
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Design & Computation Manager
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14



6/18/2015

Design & Computation Manager

ﬁ G5 Fee/Pep  Raw Parent Tract/Fee Take/Pempetual Easement Parcels for Promation
ﬁ (3|5 Fee/Temp  Raw Farent Tract/Fee Take/Temporary Easement Parcels for Promation
ﬁ (5 Fee/license  Raw Parent Tract/Fee Take//License Agreement Parcels for Fromotion

When visualizing parcels; choose the category that
best fit the type of take that will be promoted.
Generally choose the category based on the type

of easement involved in the take.

Note: Do not visualize labels. Labels are not necessary and will not
be carried over to GIS when the lines and parcels are promoted.

Design & Computation Manager

As an example here is a parcel that includes a temporary easement, parcel
708, and is used to visualize the raw parent tract, fee take (108) and the
temporary easement (708) all at the same time.
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GIS Levels: Raw Line Work

Name Number  Description

AlignmentRaw 400  GIS: Raw Centerline/Baseline/Digitized Alignment
ExcessParcelRaw 403  GIS: Raw Excess Parcel

FeeSimpleParcelRaw 405  GIS: Raw Fee Simple Take Parcel (100s)
ParetTractParcelRaw 407  GIS: Raw Parent Track Parcel (Existing)
LiceseParcelRaw 409  GIS: Raw License Agreement Parcel (900s)
PerpEaseParcelRaw 411  GIS: Raw Perpetual Easement Parcel (800s)
TempEaseParcelRaw 413  GIS: Raw Temporary Easement Parcel (700s)
RightOfWayLineRaw 415  GIS: Raw Right of Way Lines (After Acquisition)

GIS: Raw Limited Access Right of Way Lines (After

LARightOfWayLineRaw 417 e o

SurplusParcelRaw 419  GIS: Raw Surplus Property Parcel

GIS Levels: Create/Promote Features

Name Number Description

Al 401 illsg:n(:]iz:]tted/Promoted Centerline/Baseline/Digitized
ExcessParcel 404  GIS: Created/Promoted Excess Parcel

FeeSimpleParcel 406  GIS: Created/Promoted Fee Simple Take Parcel (100s)
ParentTrackParcel 408  GIS: Created/Promoted Parent Track Parcel (Existing)
LicenseParcel 410 GIS: Created/Promoted License Agreement Parcel (900s)
PerpEaseParcel 412  GIS: Created/Promoted Perpetual Easement Parcel (800s)
TempEaseParcel 414  GIS: Created/Promoted Temporary Easement Parcel (700s)
RightOfWayLine 416 GIS: Created/Promoted Right of Way Lines

(After Acquisition)

GIS: Created/Promoted Limited Access Right of Way Lines

LARightOfWayLine 418 e Acsute e

SurplusParcel 420  GIS: Created/Promoted Surplus Property Parcel
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Processing Parcel Line
Work

After the parcels are visualized from the D & C Manager, now
what?

TempEaseParcelRaw

FeeSimpleParcelRaw

6/18/2015
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Groaps Clasiic

Interoperability tools

Command Manager
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Feature Menu
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Command Manager
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Command Manager

Place
B¢ Command Manager &

=0 RW

' - Alignment (Place)
% Alignment (Promote)

% RW_Line (Place)

..% RW_Line (Promote)

=3 Survey

B¢ Command Manager &
]

=2 RW

- % Alignment (Place)
% Alignment (Promote)
-% RW_Line (Place)
-% RW_Line (Promote)

\:‘ 23 Survey




Parcels

rE“ Command Manager l—&f
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=0 RW

- Alignment (Place)
M Alignment (Promote)

| ‘% RW_Line (Place)

-% RW_Line (Promote)
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- arcel (Fromote)

Innovative Solutions for tomorrow’s transportation needs

‘llul SRR Mtamt e et Mg

6/18/2015

22



6/18/2015

Parcels
Place/Create/Edit
e A -

Mageny fgp saw 1 Mete o
ST - c:’:
[Era—— : e m =
Tabe Type || T ~
e oo
"  —
Fie Sengsle Coni
Junschchonal Transfer
— Parpatuzl Fasement
Tempory Casemant L
License e

r!q Command Manager ﬁ‘
P [m)e

=0 RW

- ¢ Alignment (Place)
‘¢ Alignment (Promote)
-% RW_Line (Place)
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Parcels

Promote Existing to Parcel

Prornote to Parcel EI =] @

@) Single Element Fea

Fence

Selection Set elac

Drelete existing element)

Diztrict: -

County: -
FPID #:
State Road Mumnber:
Parcel Tupe: -
Take Type: -
Fiight of ' ay Type: -
ExcessType: -
Property &ppraiser 1D Mumber:
Date Of equistion: | 3/13/2013 B
ORBandPage:

Innovative Solutions for tomorrow’s transportation needs
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r§1 Command Manager &‘
P m)ed

=L RW
- |- Alignment (Place)
% Alignment (Promote)

-% RW_Line (Promote)
Survey

B Parcel (Place)
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=

Innovative Solutions for tomorrow’s transportation needs
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Alignment

Segment Modes
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Right Of Way Lines
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Data Browser

!4., Command Manager &

980

2 RW

% Alignment (Place)

% Alignment (Promote)
% RW_Line (Place)
..% RW_Line (Promote)

=2 Survey

Data Browser

H Data Browser = XY
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Data Browser

B Data Browser

Load All | [l
Load Reference Files E

Cut

Copy

Paste
Save As ﬁ

Load View E

Undo Changes
Load Selection | i
Load Fence

Save Changes
Zoom Preferences Le‘

Innovative Solutions for tomorrow’s transportation needs
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Data Browser
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Where does this fit into
my project?

* Everything GIS no mater the
discipline will go into a single GIS

folder that will be added to the
project template. e
* That way as more features are
added they will all be contained g
in a single area. s

6/18/2015
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GIS File Names
| |
Shows thisis ~ Shows thisis  The three digit
a GIS file a Parcel FDOT Parcel
Number

GIS File Names
GISRWDT#
Shows this is Shows this is Sequence
a GIS file a Right of Number

Way Line

6/18/2015
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GIS File Names
= N |
Shows this is Shows this is Sequence
a GIS file an Alignment Number

GIS File Names

GISMASTER

Shows this is  All parcels, Alignments and Right of

a GIS file  Way lines referenced into a single file

6/18/2015
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Export to GIS
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Exporting Options
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Beta Testing
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Curve Problem

Curve Problem: Bentley

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

* ESRI now supports arcs but the transfer tool (SHP) does
not.

* However, in the next release of Map (Bentley release
not FDOT release) and eventually the civil tools, the
ESRI file geodatabase will be supported. That format
does support arcs and some level of curves so this
whole process should be simplified.

* (This is referring to the exportation of the line work into
shape files)

6/18/2015
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Curve Solution

* Modify the FDOT SS2 Workspace
e Add a variable to the end of the GIS.txt

* Default value is 0.0 = no stroking = Curve Problem

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

* Lowering the variable means that the stroking
would 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=0.1

Missing Data/Null Values

AUl L L8840

[ e ] S [ oo [

e s

I L T ] S B e S T e e e e T R R
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Working Units

* Do not change the Working Units in the
MicroStation file that are set to Survey Feet,
because it WILL make a difference when projecting
to State Plane Coordinates.

Meste ez | Survay Fomt | |l FT  J—
Sb U [ Sursey el - Latel WU
Aroency |12 s

Lot

Summary

* Process/Workflow

* Develop a process/workflow allowing both CADD and
GIS environments to interchange/share data

e This information could become:

* A one stop shop for public records requests, and
* Allow for better collaborative decision making tools with
stakeholders,

* whether through technical (data only in the form of tables or
queries) or having a GIS/Thematic look (for display)

6/18/2015
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Summary

* Enhanced querying activities to quickly support FDOT’s
consultants, partners, and customers

* Knowing what is located within the ROW by going to
ONE place, with links to:
* maps,
* aerials,
* documents and
* metadata

* Resulting in cost savings in the areas of:
* record management,
* staff hours, and
* informed decision making

Copy of presentation and Guidelines at:
http://www.dot.state.fl.us/officeofdesign/innovation/
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Baterpng & Mappieg

Florida Depa
Transportation

Mapping Office

Rebecca Barber

Geographic Mapping Specialist
rebecca.barber@dot.state.fl.us

(850) 414-4389
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