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Cl12456 Visualization Analysis for
Transportation

Jack Strongitharm - Autodesk

Visualization is a terrific way to improve communication with non-technical stakeholders, but what's in it for you, the
designer? This class will show you three practical workflows that use visualization and validation tools to help make
design decisions and create technical exhibits. You have invested time in building a model—now let’s take it to the
next level with these core activities: visual impact with photomontages using AutoCAD® Civil 3D® and Autodesk®
3ds Max® Design software, lighting levels with street lighting analysis using Civil 3D and 3ds Max Design, traffic
impact analysis using Civil 3D, 3ds Max Design, Autodesk® Infrastructure Modeler software, and Quadstone
Paramics (a Pitney Bowes company).

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

e Use techniques to make your scenes in Autodesk 3ds Max Designh more suitable for outdoor scenes
e Use Autodesk® Infrastructure Design Suite to create data and aggregate in others

e Automate your visualization model with content
e Share your model with others outside a video file

Note, this document and presentation assumes that the essentials of using the products for creating
models and general awareness of the user interface is already known.

About the Speaker
Autodesk Transportation Industry Solutions Manager.

I have been involved in the development of the civil engineering products and specifically the
localization of AutoCAD Civil 3D for the UK and Ireland.

Before joining Autodesk, | have worked as a design engineer for a number of consultants and
local authorities where his work spanned designing landscaped surfaces to major road design
schemes working with AutoCAD and other civil engineering design products.

| am also known for the blog site | contribute to (www.autodesk.com/fromthegroundup) and
also Civil YouTube channel (www.youtube.com/civilfromthegroundup).
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Visual impact with photomontages

For every major civil engineering project an environmental statement is produced. This would
normally involve technical drawings but also before and after imagery of how the project will fit
amongst the landscape.

Producing this type of imagery would be traditionally given to a graphic designer, however the
model data is required to be superimposed on the photos taken and then viewed from the
aspect of the photographs.

This workflow guide will take you through the steps of taking the photographs, passing the
design data from AutoCAD Civil 3D into 3DS Max Design to where the final image of the model
will be produced.

This will really take the best advantage of having access to the Infrastructure Suite product in
either the Premium or Ultimate editions or the individual separate products.

The workflow assumes that the user has a planning model with Autodesk Infrastructure Modeler
or with project detail design data with AutoCAD Civil 3D data and access to 3DS Max Design
with the Civil View plugin installed (or automatically installed with the Infrastructure Design
suites).

Step One - the site photos
When on site you need to consider some concepts for working with the images.

1. Pick out five items in the scene that you can see to the base of the object on the surface.
2. With Autodesk Infrastructure Modeler, add point of interest markers to the same
positions

With AutoCAD Civil 3D, add cogo points to reference these points

Spread out the objects so that they will have a different in level (elevation)

5. If considering a panoramic shot, have objects that common in both photographs.

hw
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Depending on what type of data you have to use, move to Step Two for Autodesk Infrastructure
Modeler or Step Three for AutoCAD Civil 3D.
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The above shows the points of interest markers highlighting the common points in the
photograph that we will match within 3ds Max Design
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The complete early stage design model to be used for the photomontage

So export the model, either by export to FBX or direcly ‘Send to’ will send the model and open
3DS Max Design automatically and place the model
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Select just the area of interest rather than the whole model
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Now we have the model inside 3ds Max Design
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Now move to Step Four

Step Three - Exporting data from AutoCAD Civil 3D
Export your project data from Civil 3D via the Export to Civil View
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Create COGO points in your survey of the targets you selected when taking the photographs

Export these points as a separate .vsp3d file if preferred
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As 3DS Max Design is single point precision application it doesn’t work well with large
coordinate systems. The Civil View plugin that ships with the product manages a project shift to
overcome this and ensures that your project is accurate.

Import the project data and setup as required to form the base visualization (see existing
documentation and previous AU classes on how to perform this task)
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Import the target points into your scene. As Civil View imports these points with the shift applied
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To continue, select a Civil 3D (vSP3D) file to be imported.

It might be worth hiding your model for the next steps to make it easier to work with.
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Step Four Creating Camera Point helpers
Isolate the points of interest from the rest of your model to make it easy to work with.
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Add the camera point helpers and 3D shap to the base of the pins. If using with Civil 3D data
the COGO points you cannot snap to, but an approximate snap will be sufficient. Also move the
camera helper point to the elevation to the value found in your AutoCAD Civil 3D model.
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Now select the ‘Viewport Background’ by right clicking on the view style and choosing ‘Viewport

Background’
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Click on ‘Files’ and select the image of the photograph and choose ‘Match Bitmap’ for aspect

ratio
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Also under the Rendering menu, choose ‘Environment’ and choose the same image for the
Environment Map
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Select ‘Bitmap’ on this panel and your photo.
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You then will see your photo in the background.
Select the tool tab (looks like a hammer). You will see your campoints displayed.

Select the first point and then the assign position. You now point at the photograph to where
that point is referring to. Do this for the remaining four points

12



CI2456 Visualization Analysis for Transportation

% £ %l 5

Polygon Modeling

1 [E=STER =)
DeE K- F- [» [ e o keyword or phrase BAS K @] =
Edit  Tools Group Views Create Modifiers Animation Graph Editors Rendering  Civil View  Lighting Analysis  Customize  MAXScript  Help

Graphite Modeling Tools

(B O b % [ %0 6 %o Ba 11 = - bl |21 5 [E)

mTI'I'ITI'I'I'I"ITI’I'I'ITITI'ITI‘I'I‘I'lTFHTFWI‘I’m

#|Al&lelg >

Input Screen Coordinates:

x[B ¥ v:[32 ]

Use This Point
Camera Match 2

Modify Camera

Iterations: 500

[C]Freeze FOV

Current Camera Error:—
TTTI T

1000

500 600 700 800

|| None selectec ﬂ i3] XlluZu 8430 YlZZSn g7 zfo.om

_I««ll»ll»»lQB&iEﬂ

Grid = 10.0m

“°“=€T°°1 5¢: | ciick and drag to select and move objects

T, [ KeyFiters... ] e o HBa O &5

(5 | Add Time Tag

Once all five points are set, select the ‘Create Camera’ button. Press ‘C’ to look from your new

camera
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Turn on your model and you will see it in context to your photograph.

Turn off the existing ground in your model as this will be part of your photograph.
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Add a daylight system and appropriate location to get suitable lighting on your scene.

Render the result

AIM model
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AutoCAD Civil 3D model

Street Lighting Analysis

Creating suitable lighting schemes for our project is essential and have to be carried out to
achieve minimum lux values required by the local authority for adoption of the system.

With 3ds Max Design includes a lighting analysis capability which we can leverage to maximum
effect by transferring either our AIM or AutoCAD Civil 3D model and analyzing the layout of a
street lighting system and optimize for the most effective system.

e Import your AutoCAD Civil 3D model into 3ds Max Design via Civil View tools
¢ Using the Object parameters create street lighting objects and photometric lights along
the roadway etc at the required positioning/spacing
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¢ Using the pseudo color exposure control you can get an early view on the intensity of
your lighting. Reset this to mr Photographic outdoor night exposure
o Adjust the value of the lights to 150 lux at 10m
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e Using the lighting asistance choose the automatic matierials and daylight system

o Create a lighting meter with a suitable size spacing of lighting grid and move the grid to
the surface elevation

e Calculate the lighting meters
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Traffic impact analysis
The town in this scenario has an incomplete ring road around the town and suffers from traffic
build up at peak times around the current ring road and especially at the links to the Motorway.

T
Shrawabury Ring Road

Route Propasal

Proposal 4 |
=

be.072012

—_ 1:20000

The aim is to show how at a planning stage that the effects of a design proposal has on the
complete network of the town can have before any detailed design takes place.

The workflow will show how the typical GIS dataset can be utilized with AutoCAD Map 3D/Civil
3D and visualized with Autodesk Infrastructure Modeler.

A proposal is designed and the data is shared to Quadstone Paramics (www.paramics-
online.com) for traffic simulation of the network in its current situation and also with the potential
of this link road extension to the ring road would have.

The results are shared back via the SIM file format to be used within 3ds Max Design for
animation purposes with the AIM model.

Also exporting the traffic analytic results via .shp format to be visualized in a 3D GIS format in
AIM
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The solution shows how simulation data can be combined with traditional drawing/GIS outputs
aswell as advanced visualization animations to achieve stakeholder and public approvals at an
earlier stage of planning a traffic project with no detailed design.

Autodesk Infrastructure Modeler

o Build AIM model of existing situation using mapping datasets.

Create Showmotion Snapshot  Paste
Sky v

Output Clipboard

¢ 2 | I

Quadstone Paramics

e Launch the Paramics software and import into a workspace the road centerlines
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] camera Positions

[ Environmental Effects
[F] Hazard Road Signs
[] overlays

[ Passenger Wait Times
] PMX Models

] Preset View Positions
[C] Release Blocking

Road Style

[7] stopine Re-routing

171 Show Priorities hv Shane
Text Display Layers

Detector Drawing Modes
Editor Graphics Layers
AgentLayers

07:00:00/08:00:00 (1/1)  « » 2TS OITSP 100% 100% 000xRT 0/0 0/0 2042/0/11383%9m (@ X:349324.642578 V:312044917733 AON CO

Detail the network with the suitable parameters to model the existing road network
characteristics

& Modeller 69.1: [C: Base] Shrewsbury =@ = |

File Edit View Tools Presentation Simulate Help

sy VFUI @D EHQ e @D RLPoBbios we Pl o ¥

Editor Palette
Selected Objects

Core | Movements | Roundsbout

New Reundabout
Diameter (m):

Category: [ 1-lanes 1speed 50 kph

Roundabout Turring Lenes

P

00:00:00 /010000 (1/1) 4 » 2TS OMSP 100% 100% 0003RT 0/0 0/0 251/40/123428m @ X3528602 Y:3122604 AON CO
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e Set traffic demand and profiles under Travel Demand Editor

&) Travel Demand Editor C:/Users/Public/paramics/data/AUTO test/Final/Shrewsbury Base/demands [ P |
1PH e EBE

Matrix Count: 1 5| DemandPeriod: 1 5| Divisor: 1.00 [+ @ CurrentMatrix: 1 5| () Vehide Type: -
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Zone 9 Zone 10 Zonell  Zone *

Zone 18 1 5 5 1 1 1 1 1 5 5

Zone 15 350 5 5 5 5 200 200 1 1 1 10 10

Zone 29 50 5 5 5 5 75 75 1 1 1 10 10

Zone21 100 5 5 5 5 100 100 1 1 1 10 10

Zone22 1 5 5 5 5 1 1 1 1 1 5 5

Zone 23 1 5 5 5 5 1 1 1 1 1 5 5

Zone 24 1 5 5 5 5 1 1 1 1 1 5 5

Zone2s 1 5 5 5 5 1 1 1 1 1 5 5

Zone2s 1 5 5 5 5 1 1 1 1 1 5 5

Zone 27 1 5 5 5 5 1 1 1 1 1 5 5 |z

Zone 23 250 5 5 250 5 300 300 300 5 1 5 5

Zone 29

Zone 30 150 5 5 5 5 1 1 1 1 1 5 5

Zone 31 150 5 3 5 5 1 1 1 1 1 5 3

Zone 32 75 5 5 5 5 1 1 1 1 1 5 5

Zone 33 79 5 5 5 5 1 1 1 1 1 5 5

Frme 34 75 5 5 . 5 5 1 1 1 1 1 5 5 S0

4 T +

AutoCAD Map/Civil 3D

¢ Check out from SQLite AIM Data new link road in Map, explode once and use
‘MAPEXPORT to .shp for use in Paramics

R ionriva i oot

Aonctate  FestuweEdt  Creste  Anshyze Vi ools  Output _ Map Setup.

2@ @ RN

apest DMUSETTTEMCHECKCMD

== Recent Input »
@ W s olote Objects ’
® Cigbou ’
Basic Modity Tools ,

Display Orce ,

COVERAGES
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CI2456 Visualization Analysis for Transportation

Update the network with the proposed route as designed in AIM

L
Sheewsbury al@] =

& Modelier 69.1:

Je Wy GILS V- 9 EJQ eONLOA T AIPOBEOo wE P

ilo Wite » 8» 00

@ X3505236 Y:3133227 AON €O

» 275 OMSP 100% 100% 000:RT 0/0 0/0 252/40/135680m

0000:00/010000 /1) ¢

Set vehicle trajectory output file .SIM format for both existing and proposed networks for
comparison. This file we will use to create animated vehicles.

(2] = |

Trajectory | PFT | Options | V5 Legacy Reports |

a Measurements (Advanced)

Analyser Loops
Export Viehide Trajectory Data
Export Type: [Sds Max Design Civil View (SIM) v]

Options
Mode: @ 20 (0 3D

Sample Period Filter
Start: 00:15:00 E ) vehide 1D Filter...
End:  00:20:00 E @ Link/Type/Zone
Filtering by 23 links; all v-types; all origins; al
destinations

[ o || conel




Cl2456 Visualization Analysis for Transportation

o Export the analytics results to .shp file for use in AIM.

Text Sizes

Email & FTP Publishing
»
Key Mappings

|#] Cptions & Preferences ? P
& Reports
o
Calours & Options CoreReports | GISReports | Distance Bands
a{ Reports

Standard [ Link Groups  [] Routes

Report Style: [ESR_I Shape - ]
ESRI Shape format for importing into applications such as ArcGIS.

split by interval

3ds Max Design using Civil View

¢ Import the area of interest from AIM via Send to ‘3ds Max Design’ option

e For surface tracking purposes build a new model in AIM of the surface within the limits of
this same area and export to FBX and apply the model shift as found in C:\Users\<user
login>\AppData\Local\Temp .pos file
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CI2456 Visualization Analysis for Transportation

Import SIM file and apply the model shift applied by AIM

—Time Based Data Filtering

Select Start Time to be Imported (s)

(} | EC
Select End Time to be Imported (s)

() 03|

Open | I'u'ehide Type (Name) &l T @ g
Type (Name) Type (ID) StartTime (s) End Time (s) Steps Source Destination
Car 3 992.0s 1055.0s 126 Zone 021 Zone 029 4
Car 6 1015.0s 1104.5s 171 Zone 019 Zone 035
Car i 930.0s 1007.0s 154 Zone 019 Zone 032
Car 10 1063.0s 1148.0s 170 Zone 019 Zone 033
Car 2 1052.0s 1122.5s 14 Zone 019 Zone 034
Car i 966.0s 1040.5s 149 Zone 019 Zone 033
oGv2 14 900.0s 908.0s 16 Zone 028 Zone 007
LGV 12 900.0s 933.0s 66 Zone 028 Zone 034
Car 1 900.0s 940,55 a1 Zone 028 Zone 034
Car i 900.0s 942,585 85 Zone 040 Zone 023
Car 1 904.0s 979,55 151 Zone 001 Zone 032
Car i 500.0s 910.58 21 Zone 028 Zone 001 i
Summary of Vehide Types:
Type (Name) ID Quantity  Width Length Height Weight Cablength Trailer Count *
Bcar 1 267 1.6m 4,0m 1.5m 0.8t 4.0m i
Bgcar 2 16 1.6m 4,0m 1.5m 0.8t 4.0m i
Car 3 52 1.6m 4,0m 1.5m 0.8t 4.0m i
Bgcar 4 2 1.6m 4,0m 1.5m 0.8t 4.0m i
Car 5 12 1.6m 4,0m 1.5m 0.8t 4.0m 0 <
T_| 1 ] +

—5Step Based Data Filtering

Global Step Interval (s):

—
ca—

Min. Mumber of Steps:

—Resulting Scene Animation Settings

Scene Start Time Shift (s): [500.0 3|
Vehide Speed Multiplier : |1.0 ﬂ

r Global Shift Values

Shift X: [352398 3]
shift v: [F12251 3]
Constant Z: [oo 4

Help

Cancel

452 vehides found. Select the vehides that you wish to import,

Apply surface tracking and select the temporary surface, then delete the temporary

Object Name VehDD VehType StartTeme(f) EndTime(f) No.Keys
Trathe-Cor-001 3w cx  ns 2.5 .
[/ Bd rafic-06v1-001 e o s 537.5¢ a
Traffc-0Gv2.001 s om2 12 21256 7
| B Traffic-Car-002 3715 Car 12.5f st 34
| B Trafic-Car-003 I Cr 0 s.¢ e
71 g raffic-Car-004 359 Car 125 837.5F 67
) B Trafhc-car-005 @32 car  125f 12375 £
 Traffic-Car-006 3489 Car 12.5f 75F 6
Traffic-Car 007 w0 cr s 1550 124
Traffc-Car-008 o® o s 1525¢ 1
B Traffic-Car-009 3585 cx st 1225¢ a8
 Traffic-Car-010 arss Car 200f 1887.5F 1%
" Bdmaficiovo01 308 o 12sf 1275F 102
__ 9 Traffic-Car-011 3757 Car 300f 1987.5f 136
BéTroficCar012 %1 Cr  ns 11256 13
 Traffic4Gv-002 3152 wv 125f 1325F 106
Traffc-Car-013 ;% cr s 00 2
1B Tretc-cor-014 37 o ns .56 &7
Traffic-Car 015 %8 Cr 125 237.5¢ 1w
. -"W{IOIB 78 Car 12.5f 1187.5f 95
BdTraffc1Gv-003 3742 w3 ~ ~"
R B Sotoce Tracking iter(Mesh 1) S |
Reduce y only g faces
0n which the traffic is expected to drive:
Tracking Surfaces List:
Surface Name Face Count  Fitered Faces|
Material ID / Name Face Count
v 1 11605
Pick New Tracking Surface > — -
Min/Max Vehide Bearing
Only apoh (gnvng o .
Help o direction) of vehide is greater than (degrees):
when current e
=" ||l e} N 2
Make a seecton from the verice Ist then pick
Cancel

Apply vehicle substitution
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CI2456 Visualization Analysis for Transportation

{MA] Traffic Vehicle Substi
Select By Type
Object Mame VehID  Veh Type Civil View Vehide Body Color )
ﬁﬁafﬁc{arn .. 3537 Car Peugeot 207 Cherry Red = ’7 Vehide Type: ICar v M
aTraFﬁc-OG\c'. . 3749 0oGV1 Ford Flex Dark Green
aaTraFﬁc-OG\c'. . 315 0oGv2 Chevrolet Suburban Dark Green
aaTraFﬁc-Car—. . 3715 Car Volkswagen Passat... Silver
aaTraFﬁc-Car—. - R Car Audi A3 Dark Green
aaTraFﬁc-Car—. . 3599 Car Mini Cooper Yellow Resowrce kit
aaTraFﬁc-Car—. . 4032 Car BMW 51 Dark Blue
B mrafficcar-.. 3489 Car Mercedes C Class Yellow E‘ Civil View Vehicle Library  ~
aﬁafﬁc{ar—. . 4050 Car Volkswagen Passat. .. Red & E‘ Emergency Vehies
ﬁﬁafﬁc{arn . 4039 Car Honda Accord Yellow H @ TR
EqTraFﬁc-Car—..‘ 3585 Car Honda Fit Sitver =8 rsA di Az =
aaTraFﬁc-Car—. .. 3755 Car Peugeot 207 Black 99 Bl:\ﬂl.l' 51 1
@aTraFﬁc-LG\c'. .. 3908 LGV Toyota Tundra Light Blue L4 Cadilac CTS
aaTraFﬁc-Car—. .. 3757 Car Nissan 3502 Silver 4 Chevy Camaro
aaTraFﬁc-Car—. . 3621 Car Hond? Accord White 14 Dodge Charger Vehide Body Color:
@aTraFﬁc-LG\c'. .. 3152 LGV Scania P380 Dark Blue 4 Ford Mondeo Sporth
Traffic-Car-... 3558 Car Mercedes C Class Dark Green B4 Honda Accord Random hd
Traffic-Car-... 3573 Car Toyota Camry Red --2kd Honda Fit
Traffic-Car-... 3868 Car Peugeot 407 Black ald Mercedes C Class Assign Vehicle to List
Traffic-Car-... 2768 Car Cadilac CTS Cherry Red AL Mini Cooper
aaTraFﬁc-LG\c'. . 3742 LGV Toyota Dyna Truck Dark Green K Nissan 3502
Traffic-Car-... 4000 Car Peugeot 407 Yellow o Peugeot 207
Traffic-Car-... 3813 Car Chevy Camaro Black § Peugeot 407
aaTraFﬁc-Car—. . 3393 Car Ford Mondeo Spart... Black i 4 Toyota Camry i
= Bl Tarnts Drive Animate rotation of
< LI | " L [ W vehide wheels?

Help oK | Apply | Cancel

| |
Mzke a selection from the vehide list...

(Note, animation of rotation of wheels will drastically increase model size and rendering)

¢ Render the results from various angles and paths.

D586 & Gl | S 0S5 4 0 W

Edit  Tools Group  Views Creste Modifiers Animation GraphEditors Rendering CivilView Lighting Analysis  Customize  MAXScript  Help

|% £5 % e i 5 o O EFe [ o4 [ 30 4L e Be (2T M R 2 (O RE @R w |
Graphite Modeling Tools
Polygon Modeling

e} [Realitic] ’ - |12 & ©e|@ 2
Dadao s
Standard Primitives -

Sphere GeoSphere

Cylinder Tube
Torus Pyramid
Teapot Plane

= Name and Color

\ ]

= 4883 / 7500 > |
N AR AR AR R AR HHHHMHHHHIHHlHIIIIHIHH|IHHH|HIIHHHHI
=) 500 1000 1500 200 30 350 w000 4500 5500 6000 6500 700 750
HNoneselened ? &8 Bx v z [ Grid = 10.0m — | Auto key|[selected v b
SetKey | \J¥  KeyFiters... | la»f

[

Welcome to MAXSCript. || lck and drag up-and-down to zoom in and out [ | add Time Tag
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Original Network Conditions Proposed Network Conditions

Autodesk Infrastructure Modeler
From the base model, create a proposal for Counts , Queues, Existing Delay, Proposed Delay
Attach the queue and link shp files

When applying this data, apply the ‘Traffic Data’ classification and using the building height option you can set this
height to reflect the value of the analysis property you require, such as count for example.

(The AIM schema needs to be updated with the supplied schema file to extend the classification system)
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(e =

Featld

f Material

Within the table tab, set the count to _LnCnt attribute

(T

Property
Unknown Category
_Lnl
_Link_Type

VDT BUS
voT
TrTmMx
TrTmMn

Link Type

Count
Count
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In the tooltip tab, add the variable you want to report in the tooltip with the % symbol activating the list of attributes to
choose from and also add text for titles, this can contain html formatting

Using the feature theming, you can apply a colour theme to the attribute property you are displaying with standard

theming analysis.

Theme Parameters

MName: C u:nur|t|
TRAFFIC_DATA

Property: Count

Minimurm Value: 0

Maximum Value: ]

Distribution: Equal

Mumber of Rules:

Color Range

Transpare

r From:

Color To:

Palette Type:

Prey

Cancel
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Autodesk AIM360

From the model in Infrastructure Modeler, the data can be published to the cloud and an
scenario of the model made available to all stakeholders required to view this data either
through the web viewer in an internet browser, alternatively a link to view the model in the Ipad
application available through the iTunes store.

The layer for TRAFFIC_DATA can be switched on.

Note: increase the ‘level of detail’ display and show backfaces.

1 Traffic Analysis Resullts
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