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= OUTLINE &

® Background

o HDS Features
o HDS Activities Types
o What GISis, and Why Do we need it?

® Scenario Elements

o Roadway geometry, Buildings, Trees, Signs, Signals (Lights + Ped), Traffic,
GUI requirements, Data Collection

® GIS Tools
® Questions?
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Highway Driving Simulator <t

New Car Cab 2013 Ford Fusion December 2015
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~ HDS FEATURES

® The Highway Driving Simulator now has 18 Video Channels covering 200
degrees FOV front overlapping for a full 360 degrees with LCD based rear
view mirrors.

3x Barco SIM10 4K front projectors, each at 4096x2400 resolution with
cylindrical warping, edge blending, Auto-Alignment (Color and intensity)

Multi-Display Operators Console
3 Rear View panels (replacing mirrors) 1024x800 resolution each
6 Degrees of Motion platform for Pitch, Roll, Yaw, Heave, Sway and Surge

Audio rendering of Engine, Road, and Wind sounds independently

A full data capture and replay capability including EyeTracking
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HDS Types of Activities

@ Visualization projects to demonstrate how new
iInfrastructure will “look” — articulate the benefits
of roadway safety investments

® Behavioral research for safety to understand how
the driving environment effects driving
performance and what changes can be made
to improve safety
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e What is GIS? &

® “A geographic information system (GIS) is a system
designed to capture, store, manipulate, analyze,
manage, and present spatial or geographic data.”
Source: Wikipedia

® “GIS lets us visualize, question, analyze, and interpret
data to understand relationships, patterns, and
trends.” Source: esri website

® GIS data and GIS applications have become
ubiquitous in everyday use and coverage of many
data types are of high quality and accuracy
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o GIS Data Layers

Data source Data layers
Street data
Hydrography C’_‘““ ' =
Elevation *

Eulbieidebo s
Cadastral ‘::\_j * &u_:
v

Vegetation data

P -

Digital Orthaimagery

Governmental Units

Transportation

Geodetic Control
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LAl GIS Data Resources from FHWA
o

TEXTRON Systems

https://www.gis.fhwa.dot.gov/gisData.asp

GIS Data
FHWA Data Resources

» Bnavcaal Transportation Planning and Program Process - A websile peoviding contact for highway network reports, and transponation GIS coverages for the LS. and
Meaico. Mast fles are avaiable in ARCINF 0% mbarchange { 00) farmat, but the LS. state boundarios are avatabée in ArcView Shaped ( shp) format

» Gensus Trapspodation Planning Packags - Aftnbute data of special tabulations from the decennial centus designed for transpontation planners are available on this site in spreadshest and plan text farmats
From the homepage, click on "Data Products” in the left navigation bar.

» Natignal Bridoe inventory (NEI) - FHWA's NEI offers a wealth of tabular data about bridges across the U.S. From the homepage, click on “Tables of Fraquantly NBI 1o locate
data.

» Nalipna! Hghway Planning Network (NHPH] - The NHPN 5 a database that contains ine features representing just over 450,000 miles of current and planned haghways in the U S. The NHPN consists of
irlerstates, prncipal amerals. and rural minor antenals. Files are Fvailable in ARCANFOD Interchanga | 200) format
Other Data Resources

» Eederal Geographes Data Committes (FGOC) - The FGOC's website is amed at developing the Natonal Spatial Data (NSDI) The o a calendar of GIS events, and
access o vast wolumes of data stored on approwimately 100 servers registered with the NSDE. To search for data on this sile. go to the cleannghouse s bsted onihe H’t!\m navigation bar,

» EWS Ragional Ecosystem Coversges - Spatial ecosystem data for each of the 7 FWS Regions, Puario Rico. Hawas. and the lower 48 are provided

« The Geolommunity Data Catalog - The Data Cataiog provides many types of data that users can download free of cost or for 2 nominal fee. This service offers statewide and county-level data such as Digital
Elevation Models, Digital Orthephata Uuaﬂrangiﬂ Mational Wetland inventory, and land use data. intemational data i also available. Users will need to create a GeeCommuniy Ascount 1o download files.

» [ata govigeaspatal - Explore gecspatial data and resources, including an ineractive map of submerged land information, maps of air quality across the U.S., data on waler resources, and more.

» Gegspatial Data for Public Use Roads and Parking Lots - During 2000 and 2001, FWS and the Federal Lands Highways (FLH). Central Federal Lands Dhvision collected geo-spatial data on all roads and
pakang lots for use with geograp ystedms, This is avadable for use by other federal agencies, state agencies, local govermments and the publke

o Migeatory Bird Data Caniar of FIWS - The site links to bird wummnanmmm

data
« Nationa! Wetiands Inventory (W1} of the Fish and Wildlife Servce (FWS) - NWI produces and provides spabal mfonmation on the charactenstics. extent, and status of the Nation's wetiands and deepwater
habitats and other widide habitats

ummm_&t_qg_mﬁ\_ﬁs NPSs GIS site provides actess to dala, raning opp and dataled f modeling app DCCLNTing

» M is @ non-prodfit & that provides the scientific information and tools needed 1o help guide efactve conservation action. NatureServe aiso provides data on
ecologeal sysoam and thy of animal the Americas

o« US Army Corps of Enginears (USACE) Gagspatal Piatfore - USACE's Geospatial Platform provides shaved and trusted USACE gecspatial data. services and applications for use by our partner agencies and
the pubic

o US Consys Bureay - The US. Census Bureau's website shasing a range of GIS data. inchuding census maps, cartographic boundary Bes, and school distriet boundaries.
» U5 Enveronmentsl Prolection Agency (EPA) - The EPA's GIS websie cffering links 1o & g data cl gl . softeare and an Envirofacts Data W

« US Geologic Syrvey (USGS) - The USGS website providing information about the physical landscape of the United States. The site hosts high-quality, downloadable data layers and the Naticnal Map, a tool
for mantasning consstent nabomvide GIS data

» Hafiona® Ocears: and A (NOAA) - The NQM!NW Ocean We [NOSrsla ProvicEs USEMs aCcess ko u

= USDA Forest Servce Geodata Clearnghouse - The FSGeodala h downlcad access geosg: i and matadata held by the Forest Service for National Forest
System lands, including feature data such as roads and streams, map images, and fre mapping information,
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24 Using GIS in Simulation &

Visualization

® What Data can we get from GIS?

(o}

(o}
(o}
(o}

Elevation Data

Street Data (Open Roads compliant)

Vegetation Data (Parks, specific trees along streets, vegetation level)

Building Data (Based on footprint, stories, style, use procedural generation rules)
Some city based “furniture”

2 Advantages of GIS

Modelling existing “Real World” locations

o0 Fit CAD Designs to “Real world” locations
0 For Public Understanding and Involvement (Hey That’s my House!)
0 Comparisons of Real World Data matching Simulator Data
0 Many Cities and communities are generating the GIS Database layers for us
Challenges
0 Real-Time simulation must run fast at over 60 fps
0 Many GIS end products are for either proprietary or geared for presentation only (images / videos)
0 Only certain file formats can be used in 3D model environment
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AAf GIS Modeling Tools

TEXTRON Systems

2 Google Earth ™

Not fully GIS, but more of a viewer (data layers restricted and defined by developer)

. Elevation Data

. Imagery (satellite and aerial)

. Map Based Data

. Street View, 360 images based on location along major roads and some foot paths

Some Building Data from larger cities

] ArCGIS b

. Full GIS Database

. Actual Database Engine
. Requires expert knowledge to use
. . . ™
® Esris CityEngine
. Easy to use Interface
. Parametric based scripting to generate large areas quickly
. Includes all GIS data layers from ArcGIS
™
® Autodesk Infraworks 360
. More Gear to Infrastructure Design Engineers and Quickly Generating Data Visualizations
. Also allows for scripting interpolation of data layers
. Large number of Export formats geared toward 3D Modeling
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Google Earth

« Advantages
o More true representation with data

* Buildings are vetted by Google and not just generated

« Constant corrections fixes are added
Includes 3D point cloud data for some vegetation / Tree layers
Imagery and Elevation Data is fairly high resolution
Data source and resolution is defined
Tightly integrated with Street View

 Disadvantages

o Much of the data can’t be easily exported (other than elevation and imagery)
o Does not work directly with other GIS data bases

O O O O
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Procedural Solutions

e« Can quickly build model based on parameter lookups
and substitutions

e For example, using just the foot print, the number of
floors and an architectural style, we can approximate
many buildings

 Trees and Street Furniture can also be built procedural

e ESRI City Engine may be best if doing allot or procedural
modeling.
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Waikiki - Video

TEXTRON Systems
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TEXTRON System:

Challenges

* InfraWorks and ESRI City Engine data is not precise

« Need to make changes based on Google Street View or own
surveys

e Point data is still hard to work with

* Level of expertise requirements are high for all the applications
and engineering areas (Takes a while to learn)

e Large data sizes can be “clunky” to work with

* Need to control Level of Detail (LOD) switching for real-time,
fewlgood tools exist to automatically generate LOD in the GIS
Wor

 Tools are always evolving

i3
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ONLINE RESOURCES
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TEXTRON Systems

Questions?

THANK YOU!
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