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Description
In the real world, one program just can’t do it all. Sketching, massing models, final design,
animation, and rendering of architectural models; this class will discuss the workflow for using
multiple Autodesk products in a production environment. Discover the ins & outs of this
workflow, starting with an AutoCAD sketch, to a FormIt massing model, to Revit for final design,
then 3ds Max and Arnold to render the final animation. Learn how BIM360 can help manage the
workflow files, methods for creating models in FormIt and how it affects working with Revit
downstream. Review the Revit-to-3ds Max linking process and how to render photo-quality
images. Use Physical Materials and the Sun Positioner to simulate outdoor lighting and
composition to create compelling images. Utilize the Physical Camera controls to adjust the
scene exposure and depth of field. Get ahead of the competition by learning to create your
renderings using photographic composition in a streamlined workflow.

Learning Objectives
•
•
•
•

Understand the connection between AutoCAD, FormIt, and Revit for an optimal design
workflow.
Properly link a Revit model into 3ds Max 2020 for use with the Arnold renderer.
Create and configure the Sun Positioner and camera exposure.
Place cameras and create simple fly-through animations of the Revit design.
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Introduction
As an architect or designer, Autodesk’s software allows you to develop, design, and visualize
your ideas. Most of the time, this process involves a talented team of individuals who must work
together to complete a design and present it to the client. The design software that each team
member uses can determine whether this process is seamless, or full of errors. Autodesk’s
products are meant to work together, so that transitioning from one step in the project to the
next is easy.
The example for this class is a townhouse project—a pair of identical two-story duplexes. We
will use three Autodesk products—AutoCAD, FormIt, and Revit—to take this project from a
pencil sketch to a massing study to a finished design in Revit.

FormIt for Concept Design
Autodesk FormIt is a conceptual design tool that helps users capture building design concepts
when ideas occur, anytime, anywhere.

It is available as:
• A Windows program
• A web app you can run in a browser
• An app you can install on an iPad (the Android version is no longer available).
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Advantages of Starting Designs in FormIt
There are several advantages to starting a design using Autodesk FormIt:
• Create designs in a portable, digital format
• Incorporate real-world site information (satellite images) to orient your designs
• Use real building and environmental data to support design brainstorming
• Move your preliminary designs to centralized data storage for easy access
• Use both 2D and 3D geometry creation tools—sketch in 2D and/or place 3D primitives
• Modify faces with easy push and pull techniques, various transform tools, and Boolean
operations
• Refine the design using Revit

Use Actual Location Data
You can set the location of your project to correspond with its actual position anywhere in the
world. Setting the location is very important for the accuracy of down-stream analysis. It also
allows you to import a scaled satellite image for use as a background reference. Use the
Location tool in FormIt to set the location and capture a satellite image.
To set the project location:
1. Make sure that the Properties Palette is visible.
2. In the Action Bar, click Location.
The program displays the Specify the location dialog. Initially, you see a map of the
entire world. Use the map to browse for a location. You can use tools in the map window
or the buttons and roller-wheel on the mouse to pan and zoom.
3. In the search field, start typing the site address (such as “551 Halleck Street,
Bellingham, WA”). Then, do one of the following:
•

As you type, you can see possible locations that match your search. When you see
the exact location you are looking for, click it with your mouse.

•

Type the entire address, and then press ENTER.

The map quickly zooms to that address and you see a red pin marking that location.
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4. You can optionally move the red pin to another location on the map. For this exercise,
zoom in and then click and drag the red pin and locate it in the middle of the property.
Earlier versions of FormIt used Google Maps for its map and satellite data.
Autodesk has now switched to using Bing for its map data. As a result, some of the
additional functionality—such as the ability to toggle terrain data and to see a street
view—is no longer available. Because this particular townhome project was
completed several years ago, the latest map images now include the finished
townhomes. For demonstration purposes, the class presentation includes a video
showing the location being set using an older version of FormIt. That video was
captured when FormIt still utilized Google Maps.
You can use tools in the map window to switch between a standard road map and a detailed
aerial view. When displayed as an aerial view, you can toggle labels on and off.
After locating the project, you can view historical climate data for any nearby weather station.
For example, after searching for the address, you also see several weather stations. When you
clock a weather station, a dialog opens that displays temperature graphs. You can switch to a
windrose graph by selecting the desired graph on the right.

At this point, you can optionally import a satellite image and add it to the project for reference,
model scale, and true north. But you can also easily add a satellite image later.
5. In this case, simply click Set Location Only.
The dialog closes and you once again see the design area. In the Properties palette,
note that the Location has been filled in with the actual location of the project.
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Working with Satellite Images
You can include a satellite image for use as a background reference. That image can be added
when you initially locate the project, or after the location has been established. Since we did not
import the satellite image when we initially located the project, we will import it now.
To import the satellite image:
1. In the Action Bar, click Location.
Since the location has already been established for this project, you see a red pin on the
map indicating the location. If you had not yet set the location, you would need to do so
before importing the satellite image.
2. Click Import Satellite Image.
You immediately see a satellite image of the site. Use the roller-wheel on the mouse
and/or the tools in the map window to zoom out and pan until you see the entire site as
well as some of the surrounding streets and property.
3. Once you are satisfied, click Finish Importing.
The satellite image is immediately imported to scale, with True North facing up.

Toggling the North Arrow
You can toggle on the North Arrow so that you can see an interactive indicator of true north.
To toggle the North Arrow:
1. In the Palette, switch to the Visual Styles tab.
2. Select the Environment panel.
3. Select the North Arrow checkbox.
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 Tip: You can also toggle the North Arrow by using the keyboard shortcut D N.
When you zoom out so you can see the entire satellite image and then orbit within the 3D view,
as you change the orientation, the North Arrow continues to point to true north.

Adjusting the Transparency of the Satellite Image
You can adjust the transparency of the satellite image so that the objects you model are
prominently displayed.
To adjust the transparency:
1. Double-click the satellite image.
2. In the Palette, switch to the Properties tab.
3. Adjust the Transparency slider to lower the transparency to approximately 50 percent.

 Tip: You can also assign a name. In the desktop app, the Name field is blank. In the
browser version, the name “Satellite” would already be assigned. If layers have
already been established, you could also set the layer for the satellite image.
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Adjusting the World Axes
The default grid can be modified by changing the world axis.
When you first begin a sketch, the World Axes are displayed as three lines—red, green, and
blue—corresponding to the X-, Y-, and Z-axes, respectively. Even after you set the location for
your project, the Y-axis initially aligns with true north. Since you will likely create sketches that
align with the grid, this may not be the most convenient orientation. You can easily rotate the
grid, however, so that it aligns with your model.
Although you can rotate the world axes while working in either a top view or a 3D view, it is
often easiest to do this in a top view.
To adjust the world axes:
1. In the Navigation toolbar, click Top View and select Top View.
2. Zoom out so that you can see the entire satellite image.
3. Right-click anywhere on the ground plane to display a context menu and then click Set
axes.

4. Locate the origin of the axes in a corner of the site as displayed in the satellite image.
5. Click and drag the dot at the end of either the X- or Y-axis to rotate the axes until they
align with the edge of the property along the street.

 Tip: You can repeat these steps to fine-tune the alignment. If necessary, on the
Action Bar, click Settings to display the Settings panel and toggle off Snap to Grid.
6. When you are finished adjusting the axes, click away from the axes to complete the
command.
Note that when working in a top view, the project continues to display with true north pointing to
the top of the screen. But now that the axes have been aligned parallel with the property line,
the grid also has that same orientation, making it much easier to model objects that are parallel
to the property line.
In the Navigation toolbar, click 3D View to switch back to a 3D view, and zoom out so that you
can see the entire site. If the axes are not visible, in the Visual Styles palette tab, on the
Environment panel, select the Axes checkbox to toggle them back on again.
As you orbit, you can see that the axes are now aligned with the site, while the north arrow
continues to point to true north.
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Incorporating Sketches from Other Sources
Suppose you have already created some sketches of the floor plan. If those sketches were
created using AutoCAD, you can import the DWG file, orient it in the proper location on the site,
and then start sketching in FormIt, snapping geometry to the underlying AutoCAD objects.
To import an AutoCAD drawing:
1. On the Action bar, expand the Menu and select Import > Import 3D Model….
The program displays a Select file to import dialog. When you expand the drop-down
in the lower-right, you see a list of supported file formats. You can import FormIt .axm
files, as well as files saved in the OBJ, SAT, STL, SketchUp SKP, and AutoCAD DWG
file formats.
2. Choose Autodesk DWG (*.dwg).
3. Select the file you want to import (such as First_Floor_Plan.dwg) and click Open.
The program immediately imports the DWG file as a group and places it into the sketch.
You can then rotate and relocate that object.
Suppose you had sketched the plans on a paper napkin, however. You could scan your sketch,
save it as a raster image, and import the image file into FormIt. Then, it’s again a simple matter
to scale and orient the sketch over the site plan and begin sketching the outline of the building
form.
To import an image:
1. On the Action bar, expand the Menu and select Import > Import Image….
The program displays a Select image to import dialog. When you expand the dropdown in the lower-right, you see a list of supported file formats. You can import PNG and
JPG files.
2. Choose PNG image (*.png).
3. Select the file you want to import (such as Halleck_1st_Floor_Plan.png, and then click
Open.
The program immediately imports the image file and places it on the ground plane.
4. Right-click to display a context menu, choose Scale, and change the scale to 38% (or
you could scale the image visually).
5. Right-click to display a context menu, choose Rotate, relocate the protractor widget to a
corner of the building, realign the widget with the other corner, and then rotate the image
so that it is aligned parallel with the X-axis. Then, move the image toward the west end
of the site.
In the Properties palette, you now see the properties of the floor plan image. Again, you
can assign it a name and a layer, and adjust its transparency. Also note that in the area
below the transparency slider, you can manage the vertical ordering of the images.
Since the floor plan image was imported after attaching the satellite image, it appears
above that image in the image ordering.
6. In the palette, click and drag the floor plan image and move it below the satellite image.
Then, click in a blank spot in the drawing window to deselect the image. Now, the
satellite image appears above the floor plan image.
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7. In the drawing window, double-click to select the satellite image. Then, in the Properties
palette, click and drag the satellite image and move it so that it is again below the floor
plan image in the image order.

Creating the 3D Design Model
Once you have sketched the building footprint, you can use various tools in FormIt to develop a
3D preliminary design model. Within minutes, you can develop a study model that accurately
reflects your conceptual design.

To create the 3D model:
1. Begin by sketching in 2D.
Sketch a closed boundary in the shape of the townhouse footprint. You can follow the
outline in the imported drawing or image file.
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FormIt creates a two-dimensional face within the boundary edges.
You can then select that face and pull it upwards, extruding the geometry to create a
three-dimensional shape. You can then start manipulating that shape.
Once created, you can select a face, edge, or vertex and then push or pull that geometry
to alter the shape and size of the objects in your model.
2. Pull the resulting townhouse face up along the Z-axis to create a solid.
By combining these pushing and pulling actions with snaps and references, you can
model quickly and accurately.
3. Sketch lines to divide the top face of that solid.
4. Pull that ridge line up alo.ng the Z-axis to create a gable roof.
5. Use tools in FormIt to adjust the slope of the roof so that it has an 8:12 slope.
6. To create a second gable roof that intersects the first, you can sketch several additional
lines to further divide the roof, pull the intersecting ridge line up, and quickly snap it into
vertical alignment with the top of the other ridge.

You can then continue to use these push and pull techniques, along with other sketching
tools, to continue to develop the 3D model.

Make a Mirrored Copy of the Townhouse Model
Since the site has a second townhouse that is a mirror image of the first, you can select the
townhouse model and mirror it to create the second townhouse. You can work in either a 3D or
top-down view.
To mirror the townhouse:
1. Double-click the townhouse model to select the entire object.
2. Right-click the object to display a context menu and select Mirror.
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3. Relocate the mirror widget to the east of the existing townhouse and then reorient the
mirror plane.

4. Once you are satisfied, click in an empty spot (or press ESC).
Now that you have two instances of the townhouse, it is a good idea to name them.
To name the individual models:
1. With the east copy of the townhouse model still selected, in the Properties palette, click
in the Name field and type “East Townhome”.
2. Press ESC to deselect the east townhouse.
3. Double-click to select the west townhouse.
4. In the Properties palette, click in the Name field and type “West Townhome”.

Properties and Levels
Since every object in a FormIt model has properties, when you select an object, you
immediately see information, such as the volume and floor area.
Oftentimes, when working on a design project, you will have already established the total floor
area as part of the design parameters. You can enter this information as part of the project
properties and then use tools in the Properties palette to see how close you are to your target.
To set the target area:
1. In the Properties palette, click in the Target Area field, type “7350”, and press ENTER
to specify a target square footage value of 7350 sq ft.
Now that you have set the target area, you can use tools in FormIt to see how close your design
comes to that target. When you double-click to select one of the townhouse models, in the
Properties palette you can see that the building has a volume of 42,646 cubic feet. But the
Area by Level field remains blank until you establish layers and then use those levels as the
basis for calculating the floor area.
Levels enable you to slice masses into individual floors and calculate the gross area for the
project. Levels are also retained when you import the FormIt model into Revit. You can add
individual levels or multiple levels.
To add a level:
1. In the Levels palette, click the Add Level tool.
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As soon as you do, a new level is added. The program assigns it the default name Level
1 and places it at an elevation of 0’.
2. Click the tool again to add a second level.
Now you can see that the project has two levels. The second level has been assigned
the default name Level 2 and that level has been placed at an elevation of 12’.
After adding one or more levels, you can change the elevation of a level, delete a level, and
rename levels.
3. Double-click Level 1 and then change its name to Ground Floor.
4. Double-click Level 2 and change its name to 2nd Floor.
5. Double-click the 2nd Floor elevation and change it to 10’.

Once you have created levels, you can use them to report the area per level.
6. Switch to the Properties palette.
7. With the East Townhome object still selected, select the Use levels checkbox.
As soon as you do, the palette updates. Now the Area by Level field shows the total
gross area of all levels, and in the lower portion of the palette, you see the name of each
level along with its area and elevation value. In the model, you see an outline of the 2nd
Floor on the east townhouse, but you do not see levels on the west townhouse.
8. Double-click the West Townhome object to select it.
9. In the Properties palette, select the Use levels checkbox.
Now you see the level information for the west townhouse.
10. Press CTR and double-click the West Townhome object.
With both townhomes selected, the Properties palette now shows the combined volume
and area of both buildings. Note in particular the total area value.
11. Press ESC to deselect the models.

 Tip: When you create a level, it exists throughout the entire project. But since you can
select which levels apply to each object, when modeling multiple buildings with different floor
levels, you can choose which levels are applied to each object.
With nothing selected, in the Properties palette, you once again see the properties for the
entire sketch. In the Location field you see the location, but it has now updated to reflect the
addresses of the two townhomes. In addition, the Gross Area field shows the total area of the
two townhomes. And since you had established a target area, you can now compare the actual
gross area to that target.
Note that the Floor Area Ratio and Site Area fields are still blank. The program will calculate
the Floor Area Ratio, but in order for it to do so, you must first enter the Site Area value. Since
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the townhome site encompasses 10,500 square feet, enter that value in the Site Area field. As
soon as you do, the program immediately displays the Floor Area Ratio.

This is all very useful information when developing a preliminary design.
At this point, you could use the FormIt model to perform sun and shadow studies, or even run a
preliminary energy analysis using the same building performance tools found in Revit.

Creating a Presentation Model
Thus far, the models are nothing more than massing studies. This is exactly the type of model
you want to pass off to the team members who will continue to develop the design in Revit.
But you can use tools in FormIt to embellish the model to create design presentations, complete
with doors, windows, materials, and entourage elements.

 Tip: Save a version of the FormIt massing model for import into Revit and then save a
separate copy for use in developing the presentation model.
It is extremely easy to sketch two-dimensional geometry on any face within the FormIt model.
When you do, each bounded area becomes an individual face. You can then use tools in FormIt
to apply different materials to those faces to create a presentation model.
For example, you could sketch windows and doors on the exterior faces of the building mass.
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You can then drag and drop materials onto those faces to create a very realistic-looking model.

You can even add entourage objects—such as people, vehicles, and trees—and even use tools
in FormIt to create short animations.

But again, remember that you must add all of this additional embellishment in a different version
of the FormIt model than the one you will import into Revit. Not only is this additional information
unnecessary for use in Revit, if included in the model imported into Revit, it will make it very
difficult for you to use the FormIt model as the basis for developing the design further in Revit.

Hand The Project Off to Revit
Once the preliminary design has been approved, you can use the FormIt model as the basis for
developing construction documents using Revit.
Since the two townhomes are identical, mirror images, delete the east townhouse and save the
massing model version of the model with just a single instance of the townhouse.
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There are actually two different ways you can hand the project off to Revit.
•

Save the FormIt model locally.

•

Save the FormIt model to BIM 360 Docs.

NOTE: Starting with v17.0, FormIt uses BIM 360 Docs for cloud storage, replacing A360 Drive.
BIM 360 Docs is Autodesk’s premier cloud storage solution and brings new benefits to FormIt
customers:
Regardless of the method you use to save the FormIt sketch, it is saved as a FormIt AXM file.
You can then use the FormIt Converter add-in to import the FormIt model into Revit as a mass
object and then convert the FormIt walls, levels, and roofs into actual Revit components.

Staying Connected with BIM 360
From AutoCAD to 3ds Max, BIM 360 Document Management creates an efficient workflow to
transfer files across multiple programs. With this centralized platform, all project files can be
accessed by any project member.
In addition, BIM 360 Design will allow multiple team members from multiple sites to collaborate
on Revit models in the cloud. Both BIM 360 Document Management and BIM 360 Design are
provided in the BIM 360 platform, so only one platform is needed to communicate and handover
files in the AutoCAD to 3ds Max workflow.

What is BIM 360?
Today, projects and teams are becoming more unified. Everything and everyone involved, from
conceptual design to the handover process, is being integrated into what Autodesk is calling a
single source of truth. The BIM 360 platform is built around project delivery and construction
management workflows. BIM 360 is made up of multiple modules, all connected to the same
platform. Each module helps assist with workflows throughout the project lifecycle, creating a
more streamlined process.

What is Document Management?
The Document Management module is the core module that allows the platform to stay
connected. BIM 360 Document Management, also known as “Docs” for short, provides unlimited
storage for Projects and supports a wide range of file types. It is designed to be flexible, so it
meets the needs of varying workflows. This module is made up of two predefined top-level
folders called Plans and Project Files. Additional folders can be added to keep your project data
organized.
Each folder has slightly different functionality based on the types of files that are uploaded, but
there are several functions that you can perform in both the Plans and Project Files folders. For
example, you can assign permission levels and attributes, as well as upload, view, and
download files from both Plans and Project Files. You can also create, manage, and share
markups and issues. Having these tools available for both folders creates customizable
workflows and greater control over project data.
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The Plans Folder
The Plans folder supports PDF, RVT, IFC, DWF, and DWG file types. When uploading
design files to the Plans folder, such as Revit models, all sheets and views that are
included in Revit sets will be extracted into individual files when the model is uploaded to
the Plans folder.
When uploading multi-page PDF files, the Plans folder will extract each sheet into
individual documents. You will typically only upload a multi-page PDF file containing
sheets. The reason is because the Plans folder uses OCR, or optical character
recognition, technology to scan the title blocks of the uploaded sheets. It then extracts
information that can be used to manage the sheets, such as sheet names, sheet
numbers, drawn by, checked by, and so on.

The Project Files Folder
The Project Files folder can be used to store documents of many file types. When
uploading PDF files to the Project Files folder, there is no title block recognition process
that occurs. The file is simply uploaded and becomes viewable. Also, the Project Files
folder does not separate multi-page PDF files. And when uploading other design files,
like Revit models that contain sheets, the sheets are not separated into individual views.
You simply upload the files.

EXAMPLES OF MODEL VIEWS OF THE TOWNHOME PROJECT IN BIM 360
While the Project Files folder supports various file types, some file types will not be
viewable in Document Management, such as FormIt files. However, you can upload the
files so project members can access them. For example, once the FormIt model is
uploaded, it can be downloaded and imported into Revit.
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THE TOWNHOME FILES ARE AVAILABLE FOR DOWNLOAD FROM DOCUMENT MANAGEMENT
The workflow will then continue. After the Revit model is complete, it can then be
downloaded and linked into 3ds Max. And finally, the 3ds Max model can be uploaded to
BIM 360 Document Management. This process guarantees all project types are stored in
one location and can be easily accessible by all project members that have access
permission.

Desktop Connector
Desktop Connector allows you to easily manage your BIM 360 account directly from
your desktop. With Desktop Connector, you can:
• View and open files
• Upload and download files
• Edit and delete files
• Create and delete project folders

UTILIZING DESKTOP CONNECTOR FOR THE TOWNHOME PROJECT FILES
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What is BIM 360 Design?
BIM 360 Design, previously known as Collaboration for Revit, is a cloud-based worksharing
product built on the BIM 360 platform. When worksharing is enabled for a Revit project, multiple
team members from multiple sites can collaborate on Revit models in the cloud. Having a
centralized location for project data unifies the entire design team. This improves the flow of
communication for design teams, and it can speed up project timelines.
When someone gets a subscription to BIM 360 Design, they also get access to Document
Management and the Design Collaboration module. You can use BIM 360 Design with only the
Document Management module; or, you can also include the Design Collaboration module.

Cloud Worksharing Process with BIM 360 Design

This worksharing process is only using Revit, BIM 360 Design, and Document
Management. In order to enable cloud worksharing for a Revit model, you must have a
project created in BIM 360, and the Document Management module must be activated.
When cloud worksharing is enabled, the central model is uploaded to both the BIM 360
Design cloud and the Document Management project. As the project progresses,
changes are synchronized with the central model in the BIM 360 Design cloud. To
update the model in Document Management, the model still needs to be published.

Cloud Worksharing Process with Design Collaboration
Design Collaboration creates a more collaborative workflow between multidisciplinary
firms. This worksharing process is using Revit, BIM 360 Design, Document Management
and Design Collaboration.
The synchronizing and publishing processes are the same as above, however, the
project setup is slightly different. Before you can enable cloud worksharing, you must
have a project created in BIM 360, and the Document Management and Design
Collaboration modules must be activated. Within Design Collaboration, teams need to be
created. This allows teams to collaborate independently on Revit cloud workshared
models. Essentially, you can create teams for each discipline, which will allow them to
collaborate independently.
When your team enables cloud worksharing, the central model is uploaded to both the
BIM 360 Design cloud and the team folder in Document Management. In addition, your
team space in Design Collaboration is updated. As the project progresses, teams use
their team space in Design Collaboration as a workplace to view, create, modify, and
consume packages. This allows your team to have more control of what state of your
model is being shared with other teams.
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Importing FormIt Models into Revit
Once the FormIt model was ready for further development, the design was handed off to Revit.

FormIt Converter
To import a FormIt model into Revit, you need the FormIt Converter add-in. While a Revit file is
created when you save a FormIt model to A360 Drive, using the FormIt Converter add-in
allows you to use your project template or a current project to import the model into. This add-in
can be downloaded from the FormIt website.
• NOTE: this add-in contains multiple tools. In addition to importing FormIt models, the
add-in can export Revit families to FormIt, and then in the future, it can convert the
FormIt content back to the original Revit family. This allows for multiple iterations
between FormIt and Revit, providing greater flexibility than a one-time import can offer.

USING THE TOOLS IN THE FORMIT CONVERTER ADD-IN ALLOWS FOR MULTIPLE DESIGN ITERATIONS

The add-in also contains a tool that will convert SketchUp SKP files into content that can be
loaded into FormIt. If you’re one of the many architects who has used SketchUp for conceptual
designs, you most likely already have a large amount of SketchUp content. This tool allows you
to use FormIt and still take advantage of content that you have already created in SketchUp.

19

A FormIt model is imported into Revit as a conceptual mass family. If you are not familiar with
masses in Revit, you can think of a mass simply as a 3D shape. It does not contain wall, roof, or
floor elements. It is just a 3D object. These mass families support the Model by Face tools. In
other words, you can place wall, roof, and floor elements on the faces of the conceptual mass.

THE FORMIT MODEL IS IMPORTED AS A CONCEPTUAL MASS FAMILY INTO REVIT.

Additionally, if levels are defined in the FormIt model, they will be imported into Revit. This is
helpful because levels in Revit develop the framework for the model and are used to create
views. Also, if materials are applied to the FormIt model, they will be imported into Revit as well.
This helps with visualizing the conceptual mass in Revit, and even better, it helps with
visualizing the model when sent to Revit Live.

Location
If the location is defined in the FormIt model, the location in the Revit project will update when
the FormIt model is imported.
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YOU CAN SEARCH FOR AND DEFINE THE SITE LOCATION IN THE LOCATION WEATHER AND SITE DIALOG BOX.

Both Revit and FormIt use the Insight service when performing energy analysis. In FormIt, this
is great because you can take the design’s energy consumption into account early on, using the
actual project location. However, in Revit, you can create rooms or spaces and place Revit
elements to create more detailed, and therefore more accurate, energy models.

Model by Face
Once the FormIt model is imported into a Revit project, you can begin creating a building model
based on the conceptual mass.
Model by Face tools:
• Curtain System
• Roof
• Wall
• Floor
Simply select the face of a conceptual mass, and the associated element will be placed on
that face. The element will match the shape. In other words, the profile of the element will be
adjusted to match the profile of the mass face.
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THE MODEL BY FACE TOOLS IN REVIT

Openings:
Be aware that if openings are created in FormIt, Revit will recognize the openings. This can be a
problem when placing windows. For example, when creating a wall by face, the wall will have an
opening wherever there is an opening in the FormIt model. Since windows must be hosted in
walls, windows cannot be placed in the openings. If applicable, you can use the Curtain
System tool and place a curtain system on the FormIt opening faces. Or, you can edit the wall
profiles, remove the openings, and then place windows in the walls.
In our example, David created the openings in the FormIt model, but first saved a copy of the
model with no openings. That is the model Jason started with. With a small building, it took less
than 30 minutes to create floors, walls, and roofs. Jason then created the different wall types to
match the intent of the design.

Joins and Connections:
Wall joins and connections may be more difficult to navigate when creating walls by face
because the profile of the wall will match the profile of the mass face. The wall is not necessarily
looking for a parametric relationship with another wall—it is just trying to maintain the profile of
the mass face. You can use the wall controls to adjust the end points as well as the base and
top, like any other wall. And you can use the Wall Joins tool to help with join conditions.

THE BUILDING SHELL CREATED FROM THE CONCEPTUAL MASS MODEL

Once you have the building shell modeled in Revit, it really becomes like any other project. The
Model by Face tools help you quickly create the building shell based on the conceptual mass.
You can then place windows and doors and model out the interior.

Hand the Project Off to 3ds Max
To create more realistic renderings, you can take the Revit model to 3ds Max and apply
materials and lighting, and create dynamic camera animations. You can either link to a Revit
model or import one into 3ds Max.
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Revit to 3ds Max for the Final Touches
Advantages:
Rendering in Revit can produce high-quality results; however, the materials and rendering
options are limited, compared to those in 3ds Max. With 3ds Max rendering, you can:
• Apply physically accurate materials
• Create dynamic camera animation
• Apply textures that are unique to individual surfaces
• Choice of using multiple rendering engines, such as the Arnold renderer

Linking the Revit Model
The first step in bringing a Revit model into 3ds Max is to decide whether to import it or link it.

Advantages to Linking the Revit Model:
1. The model can be updated in 3ds Max if the Revit file updates.
2. When working in a team environment, the Revit design is regularly updated, and a linked
model automatically updates.
3. Animators can ensure they’re rendering the latest revision of the design.

Procedure:
1. From the File menu, choose Import > Link Revit.
2. In the Open dialog, select the Townhomes.rvt file and click Open. This begins the
process of linking to the Revit file. You'll see a status dialog appear that shows you the
link progression.

LINKING THE REVIT TOWNHOME FILE TO 3DS MAX

3. Once the Revit file is selected and opened, you need to choose a viewpoint. This
viewpoint provides initial settings for determining which objects are linked into 3ds Max.
In the Select Revit View… dialog, select the view {3D – kdwatton}, and then click OK.

23

THE SELECT REVIT VIEW… DIALOG LISTS THE AVAILABLE REVIT VIEWS.

4. The file processes, then the Manage Links dialog box opens.
When using the Revit Link tool in 3ds Max, there are several presets that determine how objects
are organized when they are linked. How you link a model will depend on the required workflow
and company standards.
5. Select the Autodesk Revit – Do Not Combine Entities preset, which keeps all the
objects separate, allowing them to be edited on an object-by-object basis. (Optionally,
you can choose to create your own preset; on the Presets tab, click Modify….)

IN THE ATTACH TAB, THE PRESET IS SELECTED AND THE VIEW IS SET.

6. Click Attach this file to begin the process of linking the Revit model.
In the process of linking the model, you will be asked to create a Daylight System and add the
Physical Camera Exposure Control.

24

SAY “YES” TO CREATING A DAYLIGHT SYSTEM.

ONCE THE REVIT FILE IS LINKED, THE PERSPECTIVE VIEW SHOWS ALL THE OBJECTS THAT ARE PART OF THE LINKED
VIEW.
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Preparing the Scene
Now that the Revit file is linked, you need to prepare the model to be rendered. This begins with
the Scene Converter, which provides a way to convert materials and other elements of the
scene, so they are compatible with the Arnold renderer. When a Revit file is linked, the materials
are created using the Autodesk Material Library. These are high-quality materials, but they are
not compatible with Arnold, so they need to be converted to either physical materials or Arnold
materials. To maintain flexibility, it’s easiest to convert them to physical materials. That way, if
you decide to use a different renderer like ART, they will be compatible.

The Scene Converter
An easy way to accomplish this is to use the scene converter. The Scene Converter is a tool
that provides a straightforward workflow for converting lights, materials, and objects between
different renderers. There are many presets available, and you can easily create your own,
depending on your needs and the rendering tool you will be using.

THE SCENE CONVERTER DIALOG

While you can create a new conversion script from scratch, it is much faster to use a premade
script file that can be loaded into the Scene Converter.
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The Convert 2 Arnold.ms script has been preset to convert:
all materials
bitmaps
cameras
the exposure control
lights

→
→
→
→
→
→

physical materials
Arnold compatible textures
physical cameras
the physical camera exposure control

Arnold compatible lights
a Sun Positioner using the Physical Sun and Sky as the
the Daylight System
environment map
Once the scene is converted, there is still some work that needs to be done. Even though all the
materials are now Arnold-compatible, the conversion process does not maintain 100% of
material properties. There may be cases where materials will need to be edited.

STANDARD CAMERAS ARE CHANGED TO PHYSICAL CAMERAS VIA THE SCENE CONVERTER.
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THE DAYLIGHT SYSTEM IS CONVERTED TO A SUN POSITIONER VIA THE SCENE CONVERTER.

Detailing the Scene
Once the scene is converted, it’s time to add detail to it. There are several objects in the scene
that need to be hidden, and other objects, like the surrounding terrain, that need to be created.
The Revit view that was selected when the link was created will determine what needs to be
hidden.
1. Hide unnecessary elements – The view that was selected for this particular Revit link
contains elements that are not needed as part of the rendering, such as the massing
models, the levels, and a couple of walls. The easiest way to hide them is to put these
objects all on one layer and hide the layer.

SET UP LAYERS SO THAT ELEMENTS THAT DO NOT NEED TO BE RENDERED CAN BE HIDDEN.

1. Detail the Terrain – The next step is to decide how much of the terrain around the
houses will be made and how detailed that terrain is. (Use Google maps or Google Earth
to get a better idea of what the terrain really looks like.) Some options:
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a. Choose some simple driveway and land elements and add them to the scene
b. Using Google Earth Pro, you can export high-resolution images of the area you
are rendering. This can help you decide how much detail you want to put into the
terrain.
c. Just use the Google map image in place of any modeled terrain. While not ideal,
it can provide for context in the placement of the buildings.

USING GOOGLE EARTH PRO IN A RENDERING.

Preparing the Models
Once the scene is set up, you can begin working on individual scene elements.

Surfaces:
The geometry that makes up the houses does not need to be edited; however, some of
the surfaces do need additional mapping coordinates applied to them. The reason for
this is clear after looking at a reference photo of one of the buildings.

REFERENCE PHOTO OF ONE OF THE TOWNHOMES
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After reviewing several images taken of the buildings, the orange sections of the
buildings have panels that are split at specific points. While those walls can be rendered
as a solid color or even with several lines across the surface, it would not realistically
mimic the look. To mimic the lines on the surface, a custom text or map needs to be
made and UVW coordinates applied to those surfaces.

RENDERING REVIT_11.PNG

Terrain Level of Detail:
Once the mapping coordinates are set for the geometry, a decision needs to be made on
the level of detail of the surrounding terrain. Depending on how much time is available,
and what the requirements are of the final deliverable, you may be able to get away with
just using the Google maps image applied to some geometry. That can be enhanced
with the addition of other elements like power poles, trees, cars, and other low-resolution
houses.

RENDERING REVIT_12.PNG
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Finishing the Scene
Once the initial Revit design is brought into 3ds Max and converted, you can either use it
as-is, or you can add to the scene and finish it out with additional scene elements. How
detailed these elements are is entirely up to you and what your needs are for the final
finished product.
Some elements can be added very easily since they are already part of 3ds Max. For
example, trees can be added into the scene using the AEC Extended, Foliage objects.
With Foliage, you can choose from a variety of trees and shrubs. While there are thirdparty plant libraries available, if you don’t have one, these work very well.

THE AEC EXTENDED, FOLIAGE PLANT LIBRARY.

Another way to add elements into the scene is to use the Civil View tools that are built into
3ds Max. By using the Object Placement Style Editor, you can add vehicles that include
emergency vehicles, cars, vans, trucks, construction equipment, and others. What you
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bring in is entirely up to you. For this scene, only a few cars were added and placed around
the environment where they would be seen in the camera view. Remember—if they don’t
show up in the camera view, you probably don’t need to add the extra geometry.

THE CIVIL VIEW, OBJECT PLACEMENT STYLE EDITOR SET TO THE VEHICLES TAB.

Once you’ve decided how detailed you need the scene, you can add additional
geometry. That geometry can be for the roads, sidewalks, grass areas, and other scene
elements. Again, the level of detail will be determined by what your needs are and
should be decided before work on the project begins. Knowing the expectations will help
you determine whether background objects will have any detail or will just be gray
boxes. In this scene, the houses surrounding the townhouses have minimal detail and
are rendered with a simple gray color. Once the scene is complete, you are ready to
move on to materials, lighting, composition, and rendering.
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Editing Materials
One of the most important parts of creating the rendering is the application of good materials.
By default, the materials that were converted from the Scene Converter need some tuning to
look accurate. This is especially true if you are going to be using custom materials. Thankfully,
the Slate Material Editor provides easy access to all the materials in the scene, and an easy
way to edit them.

CREATING AND APPLYING CUSTOM TEXTURE MAPS IN THE SLATE MATERIAL EDITOR.

Some of the surfaces require custom texture maps. These can be created using any number of
software packages, including Photoshop, or even specialized programs like Allegorithmic’s
Substance Designer. Once the materials have been adjusted and edited, it’s time to move on to
setting up cameras and adding camera animation.

Cameras and Animation
Instead of having a still rendering, you can add camera animation to the scene to provide a
changing viewpoint:
1. Create a spline path
2. Create a point helper object
3. Assign a path constraint between the helper and the spline
4. Control the motion of the camera with a high degree of flexibility.
The point helper attached to the path allows you to control the speed of the camera along the
path, with the point of view of the camera being editable separately. After the point helper object
is assigned to the path, the camera is linked to the point helper object as a child, so wherever
the point helper object goes, the camera will follow along with it.
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SET UP THE CAMERA SO THAT IT’S ALWAYS POINTING AT ITS TARGET.

Then, the camera can either be set up as a target camera so it will always look at its target
object, or the camera can be animated manually.

Lighting and Rendering
Lighting:
Lighting the scene has already been done. When the original Revit file was linked, a
Daylight System was part of that link. When the scene was converted using the Scene
Converter, the daylight system was changed to a Sun Positioner, which accomplishes a
similar task. It places the sunlight in the sky based on location and time of day.

THE LIGHTING HAS ALREADY BEEN CONFIGURED WITH THE SCENE CONVERTER.
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Rendering:
Once the lighting is configured, the last step is to configure the renderer. In this case, the
renderer is the Arnold renderer that ships with 3ds Max. Arnold is a high-quality, yet simple-touse renderer that makes generating realistic scenes almost as easy as pressing a button.

For outdoor scenes:
1. Increasing the camera antialiasing samples value for much cleaner edges when lines
are not horizontal or vertical.
2. Increasing the diffuse and specular samples and ray depth will add to the visual
quality of the lighting and reflections in the scene.

CONFIGURE THE RENDER SETUP: ARNOLD SETTINGS FOR AN OUTDOOR SCENE.

3. Once everything is ready, click the Render button.
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The Result
3ds Max is a powerful tool for generating photorealistic architectural visualizations. And when
used in conjunction with other tools like FormIt and Revit, the production workflow can be used
to quickly generate high-quality results.

THE FINAL RENDERING WITH MATERIALS AND LIGHTING.
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