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Cl 3940: Learn how Autodesk® Infrastructure Modeler (AIM) software can enhance your transportation
workflows during the design execution phase. In Part 1 of this series, we focused on the classic ability of
Autodesk Infrastructure Modeler in the conceptual design space, but what about later in the design? This
class will show how a well-established AutoCAD® Civil 3D software model can be fed into Autodesk
Infrastructure Modeler to communicate the design visually. In addition, we will discuss interoperability
options between Autodesk Infrastructure Modeler and other products within Autodesk Infrastructure
Design Suite, such as Autodesk® 3ds Max® Design software.

Learning Objectives
At the end of this class, you will be able to:

e Prepare Civil 3D data for transfer to AIM

e Create an AIM project from multiple data types

¢ Import and configure Civil 3D data in AIM

e Create visualizations with ease (still and animated)

e Understand how AIM can work with other products in the Infrastructure Design Suite

About the Speaker
Wes Newman is a leading expert in the transportation industry with over twelve years of
experience. Working his way through the business he made his start in road construction,
progressing to construction surveying, followed by roadway design, and is now a key player in
the transportation software arena. While working in the industry full time, he has earned a
Computer Science degree. This education coupled with his experience gives him a unique
perspective on all things transportation. Throughout his career, Wes has been dedicated to the
task of optimization; whether it is a process, strategy, or software. This desire to optimize and
attention to detail has helped to make him the leader he is today in the transportation
community.
Wesley.Newman@Autodesk.com

Alan Gilbert is an Autodesk Technical Specialist supporting the efforts of the transportation
sales team. This focus includes departments of transportation within the U.S. and Canada,
airport authorities, and all other companies and agencies within the transportation sector. In
2009, Alan joined Autodesk from Bentley Systems where he worked for eight years. For the
first six years at Bentley, he worked as a civil support engineer, performed services for the civil
group (training, consulting, and implementations), and also did technical pre-sales. During the
last two years there, Alan managed Bentley's civil and geospatial technical support team. Prior
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to Bentley, Alan worked for a municipal utility company in Alabama. There he worked as a
water and natural gas distribution engineer. Alan is registered as a Professional Engineer and
Land Surveyor Intern in Alabama.

Alan.Gilbert@Autodesk.com

Prepare Civil 3D data for transfer to AIM

Both Civil 3D and AIM utilize GIS engines that support many formats along with on-the-fly
reprojections. These software attributes make transferring data between the two products fairly
simple creating considerable flexibility. Several of the formats include:

¢ Autodesk IMX — supports many data types including corridors, surfaces, and pipes. IMX
is a relatively new format that supports many different objects and is currently supported
by several Infrastructure Design Suite products.

¢ Autodesk SDF (Spatial Data Files) - native Autodesk file-based geospatial format that is
optimized for storing large, classified data sets. DF is similar to SHP format in that it
contains both spatial data and attribute data. However, unlike SHP, it stores both types
of data in a single file rather than a set of files. Using this format you can represent the
following types of data in AIM:

Barriers

Buildings

City Furniture

Coverage Areas

Pipeline Connectors

Pipelines

Points of Interest

Railways

Roads

Terrain

Trees

o Water Areas

o ESRI SHP — similar to the SDF format. Shapefiles spatially describe geometries: points,
polylines, and polygons. They can represent the same data types as SDF.

e LandXML - is a specialized XML data file format containing civil engineering and survey
measurement data commonly used in the Land Development and Transportation
Industries. Both terrain and roads are supported through LandXML.

o Autodesk DWG - you can import two-dimensional line data with elevation from AutoCAD
files. You cannot import blocks. Only the geometry is imported. You can think of a DWG
in this context as another GIS file similar to SDF or SHP, representing the same types of
data.

O O O 0O 0O O O O O O O

Depending on the extent of your design you can use one or several of these formats to
supplement your AIM model. The IMX format is quickly becoming the quickest and most
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efficient means of transferring your Civil 3D data into AIM. Associating Render Materials to your
links through your code set styles will give you the most “Bang for your Buck” when transferring
data to AIM. These Render Materials will automatically be transferred and applied to your roads
when imported.

Fo )

L¥ Code Set Style - All Codes = [
|Informatiun | Codes |
Marme Description Style Render Matenial Label Style
= B Link -
E:-IJ <default> Basic E‘I'J <nones “none>|
E:-IJ <no codes> Uncoded E‘I'J <nones> <none>|
E:-IJ Barrier Concrete barrier Barrier E‘I'J Concrete,Cast-In-Place.Fl... “none>
EIJ Base Link on the base surfa... Base E‘I'J <nones> “none>
EIJ Bench Benched Daylight Areas  Grass Areas E‘I'J Sitework.Planting. Grass.5h..., “none>
E:-IJ Channel_side Grass Areas E‘I'J Sitework.Planting. Grass.5h... <none>
E:-IJ Curb Link comprising a cur.. Curb - Top E‘I'J Concrete,Cast-In-Place.Fl... <none>
E:-IJ Daturn Bottom finish grade Datum E‘I'J <none> <none>
E:-IJ Daylight Daylight links Daylight E‘I'J Sitework.Planting.Grass.5h..., <none>
E:-lil Daylight_Cut Cut daylight links Da}rlight_CutE‘rJ Sitework.Planting.Grass.5h..., <none>
E}I Daylight_Fill Fill daylight links Draylight_Fill E‘I'J Sitework.Planting.Grass.5h.., <none>
E:'IJ Ditch Grass Areas E‘I'J Sitework.Planting.Grass.T... <nones
.. 01 fransal Finich nrade rudares francal 1] Sitcusnrl Dlantina Gracal =] PR
] 1 b
[ Import codes... ]
oK l [ Cancel ] [ Apply ] [ Help ]

Create an AIM project from multiple data types

Creating a model in AIM, like creating a model in other Autodesk products gives you the
flexibility to create any level of complexity which suits the project. Where AIM differentiates itself
is the ease of creating the models. AIM supports many formats as referenced above as well as
direct connection to databases and mapping services.

When creating a Transportation project in AIM | usually try to find the following data types:

o Aerial Imagery — most of the common raster formats are supported including GeoTIFF,
MrSID, and JPEG 2000.
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e Terrain — multiple terrain formats are supported including, DEM, GeoTIFF, Binary
Terrain, Arc ASCII Grid, and LandXML.

o Roads —typically use Shapefiles as they are the most widely distributed.

e Railroads - typically use Shapefiles as they are the most widely distributed.

o Water - typically use Shapefiles as they are the most widely distributed.

o Buildings - these are usually the hardest to find, typically only found in large urban
areas. Scripts can be utilized to randomize, the facades, roof slopes, or most any
attribute associated with them. As above these are usually found in Shapefiles.

Where to find GIS data in order to create an AIM project from is one of the most common
guestions | run into. Unfortunately there is no easy answer here. | typically start an internet
search with an ascending order of City->County->State, with the terms GIS data, or Aerial
Imagery, Ex. “[Place] GIS Data”. If no data turns up you can get lower quality data through
USGS or the Census Bureau.

Import and configure Civil 3D data in AIM

As with any data added to an AIM model it must be configured after being imported. If using
SHP or SDF formats the process is fairly straight forward. At minimum identify the Type and a
default Style.

u Data Source Configuration

MName DBO_STREETS line | Source  Vector

Description Type Roads

Common Geo Location Source Tooltip Table Script

General

MName
External ID  Featld

Description

Lanes Forward

Elevation

Elevation Offset

Elevation Offset To

Lifespan

Creation Date

Termination Date

‘3t:a'|E

Rule Style  -eet/Sidewalk and Greenspace' Ml # =

Close & Refresh
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When attaching LandXML files, you will first be prompted to select what types of data to import.

Fo

u Choose Data Sources

: ~AIMZF

B amMzPle

Incude All Exclude All

Surfaces
- Alignments

=

After you select the data types to import the selected data types are added and then all must be

configured before import is complete.

When attaching IMX files, you will be presented with a similar dialog as the LandXML. You must
then select what data types to import and configure each one.

Fo

u Choose Data Sources

Incude All Exclude All

==

If Corridors are part of your IMX data you will be presented with an extra tab when configuring.
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Fo

E Data Socurce Configuration @

Marme oposed - R ; Source

Description

Comman IMX Geo Location Source Tooltip Table Script

Surface Options

v Use Civil3D Corridor Regions (instead of native road styles)

Use corridor regions instead of top surface

Cancel

Notice the options; this is where the Render Materials and regions can be utilized instead of the
AIM Styles.

If Surfaces are part of the IMX you will be given the same IMX tab, but will be able to select
which surfaces to import.
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A% Data Source Configuration @
Mame ‘roposed - E'I_IF!_F.-E.I:EEél Source  Autodesk IMX

Description Type Terrain

IMX Geo Location Source
Surface Options

Surfaces to Import

W :||:|_
v 01 Subgrade

Cancel

Create visualizations with ease (still and animated)
Visualizations are one of the major components of AIM. The ease of use and rapid creation of
videos and stills makes AIM an ideal tool for those with limited visualization experience.

The simplest method of image capture is using the Snapshot command.
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g

u Carmnera Snapshot

File name:  C:\Users\newmanwDocumentssnapshot.jpg

Lise Viewport Resolution
#® SetResolution: 1280 pixels

v Keep aspect ratio

You simply set the resolution and select the File Name. The saved image will look similar to
your current view, but bounded by the aspect ratio specified.

The next level of image capture is using the Render command. This command loads the scene
into the render engine. Press start and allow it to render until the desired detail is reached. You

can then save the image.

<7 Render Model

Exposure Settings

Avg. Brightness:

Auto-brightness:

Sun / Sky Settings

Date:

Time of day:

Time Zone GMT:

Sky Overcast %

Render Progress

Rendering progressive passes. Press Stop whe
desired.
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The final and most dynamic visualization is using the Storyboards and Camera Path. Create a
new Storyboard, and then add a new camera path animation.

' | 4 r Autodesk Infrastructure Modeler 2013: Build 2702 (64-bit) - Interchange2013Backup.sqlite

Home View Analyze Present Manage Collaborate Help

o -
H—— )
E =]
5 bEE - @
Scenarios Storyboards Watermarks Render Snapshot  Full
Screen

Storytelling Imagery

Storyboard Name: RAMP B -PT2 Duration: 0:00:21.6 : i % m % E % o 0 %

Storyboard Name Duration

[ MAGIC CARPET 0:01:03.0

Captions & Titles
D RAMP A 0:00:31.5
0:0 2

O RAMP B -PT1
““uumn s =

"='r-= ~ RAMP B -PT2 0:00:21.6

|Du ||01 U U" U 09 0 10 D:]

Paths & Animations

" Storyboard 0:00:00.0

mnmnnnmnmmmmmn  TWIN BRIDGES 0:00:41.6

When creating a new camera path your current view is used as the first frame. Simply navigate
to your next transition point for your video then add another keyframe, continue add keyframes
at critical transitions until you reach the end of your intended visualization. The software will
interpolate between each keyframe as the video is played. There are several options for speed
and interpolation type, | suggest you play with these to see how your video is affected. Other
options for adding Titles and Captions have also recently been added. After your storyboard is
set, you can export this to a video, where you can further edit if desired.
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Understand how AIM can work with other products in the Infrastructure

Design Suite

There are multiple methods for sharing AIM Data/Models with other products in the
Infrastructure Design Suite as seen in the previous session Part 1. The two major methods for
exporting data are IMX and FBX. Both allow for defining a perimeter and Target Coordinate
System. Currently only Civil 3D supports importing IMX, but multiple products support FBX,
including 3DS Max and AutoCAD.

E Export to IMX @

Start with recent export

Extent
Define Interactively: | ™ BBox

|Ise Entire Model

Load Extent From File. ..
Target Coordinate System
CAB3IIIIF
Target File(s)

C:iUsersinewmanw \Documents\IM_Expaort.imx

Export Cancel
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E Export to FBX @
Start with recent export

Extent
Define Interactiv

|Ise Entire Model
Minimurm:
Maixirmurn:
Load Extent From File...

[

Target Coordinate System

Qrigin:

Extent

Target File(s)

® Single File
C:Usersinewmanw\Documents\IM_Expart. fbx

Multiple Files

v Export Materials Textures

Export Cancel
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Another alternate approach to consuming AIM data is to connect directly to SQLite database
from Map 3D or Civil 3D. The AIM database acts as a self-contained GIS database where you

can extract much of the model.

Data Connecticns by Provider

Bl ¥ x

Fd Add ArcSDE Connection

4 Add Basemap Services Connection

F Add Enterprise Industry Model Connecti
Fd Add MySQL Connection

F4 Add ODBC Connection

F4 Add Oracle Connection

Fd Add PostgreSQL Connection

&L Add Raster Image or Surface Connectior
"[H] 71 Flyover

[E=] ortho

Bl Add SDF Connection

4 Add SHP Cennection

E-f@] SHP_1

iz DBO_STREETS_PLANMED line
(0] SHP2

Fd Add SQL Server Spatial Connection

i AIM
3 Add WFS Connection
3 Add WMS Connection

4 10 P

E‘ Data Connect

[?] DataConnect helg
SQLite
AIM (C:\Users\newmanw\Documents'\Data\Arkansas\SpringdaleBypass\SMNB. sqlite)

Available sources in this connection. Select ltems to add to the map as layers.

Edit Coordinate Systems Refresh
Y

Schema Cooerdinate Systemn ol
- [_| Default
[]C) BARRIERS LLa4 E
[]63 BUILDINGS LLe4
163 CImes LLe4
[C]E) CITY_FURNITURE  LL84
[[]63 COVERAGES LLe4
DATA_SOURCES
)63 LAYERS LLe4
[C]EP MARKUP LLa4
[]63) PIPELIMES LLe4
[[]63 PIPE_COMMECTORS  LLE4
[C]E RAILWAYS LLa4 il
= El nes s e s
'l 1 | P
<3 Add to Map -
Map Coordinate System
ARB3-MF
MADSE3 Arkansas State Planes, North Zone, US Foot
Foot

Te reconfigure this connection, disconnect, and then edit the
information.

The final method of sharing data is to use Autodesk 360 Infrastructure Modeler. This cloud
based service allows you to upload a scenario. From there you can view the scenario using
multiple tools including Autodesk 360 Infrastructure Modeler for Web and Autodesk 360
Infrastructure Modeler for Mobile. This allows other to view your model without having to have

AIM installed.
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