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Module 1:  Lighting
Introduction:

In this chapter you will add a mental ray® Daylight System to a scene, as well as Photographic Exposure.  Additionally, you will light 
a building with photometric web-based lights.

The first step in lighting a scene is to step into the role of Director of Photography, a position found in motion picture, television, 
and commercial production. The Director of Photography is responsible for creating the look and feel of the final images in 
accordance with the Director’s vision. On a movie set, the Director directs the actors in the scene; the Director of Photography 
directs the light as an actor in the scene. With this role in mind, the conscious direction of light and hence shadows as actors in the 
scene, you as the design visualization professional need to step into the shoes of a Director of Photography for a moment to direct 
the light on how to sell the feel of the image of the building you are rendering.

It is important to pronounce the mood of the light in the scene in as much detail as possible. Light does not simply happen; light 
fixtures are designed and placed for a certain brightness, bounce, and mood in a room. Sunlight does not simply enter through 
windows and doors; rather it spills across walls, pools languidly on rugs and couches, and caresses countertops and cabinets. 
Light and how it behaves is not a physics problem to be solved when lighting a scene, but instead a brush to be painted with great 
variation and nuance.

•	 Lesson	1:		 Creating	a	Daylight	System

1.	 Open Demo House M1-01.max from the project scenes folder.

2.	 The default rendering engine for Autodesk® 3ds Max® Design 2010 is mental ray; however this may have been 
changed depending on the task at hand. To restore the default rendering engine and user interface we will use for 
this workbook, choose Customize > Custom UI and Defaults Switcher. In the window that pops up, make sure that 
DesignVIZ.mentalray is selected on the left column, and Default UI is selected on the right. This will set mental ray as 
the rendering engine, populate the Material Editor with Arch & Design Materials, change the default Daylight System 
to a mental ray physical sun and sky, and enable other defaults for a design visualization work flow. Click Set when you 
are finished.

3.	 On the top menu, choose Create > Lights > Daylight System, or on the Command Panel, click on the Create tab and 
then on the Systems button, and choose Daylight.

4.	 In the viewport, click on or outside of the building to place the compass and then drag and release to extend the 
Daylight assembly head.  The sun’s hotspot is set to encompass the entire scene, so placement does not have to be 
exact.

5.	 A pop up will open asking if you want to enable Logarithmic Exposure control; for this tutorial we will be using the mr 
Photographic Exposure, so click No.

Note: 
If you are importing a file from software based on the Autodesk® Revit® platform, there may already 
be a Daylight System present in the scene. If there is a Daylight System, you can skip ahead to step 7 on 
adjusting the date and time.
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6.	 Another pop up will open asking to add a mr Physical Sky shader into the environment map; choose Yes to do so. The 

mental ray Daylight System needs the Physical Sky shader to function correctly, as it contains the main controls for 
the Daylight System as well as adding the correct bounce of light into shadows and adding a sky background into the 
viewport and renderings.

7.	 For a still image, you will need to angle the sun to best show the design and lighting. On the Modifier panel, with the 
Daylight assembly head selected, click on the Setup button. This will take you to the Motion tab on the Command 
panel, where you can access the location, day, and time of the Daylight System.

8.	 On the Motion tab, first click on the Get Location button to set the place where the scene is located. In the window 
that pops up, you may choose either by the city list on the left or by clicking on the map; the nearest big city will be 
selected unless this option is disabled. Set the location of this house to Los Angeles, California, and click OK.

9.	 Back on the Motion tab on the Command Panel, set the date and time using the fields and spinners. For this lesson, 
set the date to October 2009, at 9:00 a.m. You will see the Daylight assembly head move in the scene, rotating to aim 
at the compass.

10.	 From the top menu, choose Rendering > Environment. You will need to add the aforementioned mr Photographic 
Exposure to the scene; the lighting will be blown out if an exposure control is not used. Exposure control compensates 
for the overpowering brightness of the sun relative to artificial lights, and allows the full dynamic range of light to be 
rendered.

11.	 In the Environment dialog, drop down the list reading No Exposure Control, and select mr Photographic Exposure. 
This will allow you to render the scene as if it is being shot with a camera, and adjust the mood of the image to best 
highlight the design.

12.	 The exposure is controlled either by an Exposure Value or by a more traditional use of ISO, shutter speed, and F 
number. For this lesson, we will use the Exposure Value, which adjusts all of the camera settings at once, Drop down 
the Preset list and choose Outdoor Daylight Clear Sky. This will set the Exposure Value at 15, which is a generally good 
setting for daylight.

13.	 If you imported a scene from Autodesk Revit-based software via FBX, you will need to add the Physical Sky shader to 
the environment background. In the Environment window, click on the map slot for the Environment background at 
the top.

14.	 On the Material/Map browser that pops up, choose mr Physical Sky from the available Maps, and then click OK. 

15.	 Press C to change to a camera view, and choose Courtyard Cam from the camera list.

16.	 Press F9 to render the current view. For this lesson, the render size has already been set up at 720x405, a derivative 
size of high definition video. You should see the house rendered in sunlight, with reasonable depth in the shadows, 
dark interiors, and soft highlights on the window frames and screens. 
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Figure 1.1: The rendered image of the courtyard with an EV of 15

17.	 If the image you rendered does not look like the image shown, check the following settings:

a.	 Select the Daylight assembly head, and verify that the Sunlight is set to mr Sun, and the Skylight is set to mr 
Sky; both of these are available in the drop down lists at the top of their respective rollouts on the Modifier 
panel.

b.	 Make sure that mental ray is selected as the rendering engine. Press F10 to access the Render Setup window, 
and scroll down to the bottom of the Common tab to the Assign Renderer rollout. If it is not, and Default 
Scanline is selected as the Production renderer, click on the           button and choose mental ray from the 
available list. Click OK after selecting mental ray.

c.	 In the Render Setup, click on the Indirect Illumination tab at the top, and then make sure Final Gather is en-
abled, and the FG Precision Presets slider is set to Draft.

d.	 Verify that the Exposure Control is set to use the mr Photographic Exposure Control, with an EV of 15.

Conclusion:

In this lesson, you added a Daylight System to a scene in 3ds Max Design, as well as set up a basic exposure control for the camera. 
This will allow you to produce reasonable looking renderings more quickly and easily, and have the model and materials behave in a 
most physically correct and realistic manner. 
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•	 Lesson	2:		 Adjusting	Photographic	Exposure

In this lesson, you will adjust the Photographic Exposure to help produce optimal renderings for presentation of a design. 
Additionally, the lesson will explore techniques to help speed up test rendering cycles and adding a stylized look to the final image. 
As with the previous lesson, don your Director of Photography hat again, and let loose your inner Julius Shulman or other favorite 
architectural photographer.

In an exterior rendering, often the default settings yield an acceptable if not particularly stunning image. As the rendering from 
Lesson 1 shows, most of the luminance of the image is in the middle third, with decent depth in the shadows and some brightness 
in the highlights. However, the image is muddy, meaning somewhat lacking in contrast and depth. At this point, with a complete 
model, materials applied, and the Daylight System set up, the first step is to revisit the location and time of the scene, in this case 
Los Angeles, California. The sunlight in the late fall and winter in Southern California has a slightly flat, brassy quality to it, with a 
long reach into the interior of a space. Shadows have an amazing depth and grace, far different from the archetypal bright sunlight 
modern buildings in this locale are so often shown in. What this means as far as rendering the house is that we need to increase the 
contrast between the high and low values while maintaining a smooth graduation of light on surfaces. Additionally, fine tuning how 
to “lens” the scene allows the cinematographer, namely you, to add the mood into the images you want. While the default settings 
will render most everything decently, different architecture demands different lighting and most often its own look and feel.

1.	 Open Demo HouseM1-02.max from the project scenes folder, or continue working with the scene from the previous 
lesson.

2.	 From the top menu, choose Rendering > Environment or press 8 to access the environment and Effects settings.

3.	 In the Environment settings, scroll down to the Exposure Control section. The Exposure Control is set to mr 
Photographic Exposure, with an EV of 15. Click on the radio button next to Photographic Exposure to activate the 
settings.

4.	 The main controls initially for setting up a photographic exposure are film speed, aperture, and shutter speed. The 
film speed governs the sensitivity of the film to light; a higher speed means a more sensitive film. As the film gets 
more sensitive, less light is required to create the image, hence a shorter time the shutter is open. Balancing this is the 
aperture or F number, commonly referred to in stops as most cameras click into each setting. As the F number goes 
higher, the amount of light coming into the lens is reduced. To start, set the ISO at 200, the F at 15, and the shutter at 
1/256th of a second. 

5.	 Press C to switch to a camera view if you are not in one already, and choose Deck Cam from the available cameras list.

6.	 Press F9 to render the scene. Your image should look like the one shown below.
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Figure 1.2: The courtyard rendered with an ISO of 200, f-stop at 15, and shutter at 1/256th second.

7.	 The rendering is good, but still needs some tweaking to get the mood right. Different architecture calls for different 
moods in light and shadow. In this case, the crisp lines and deep overhang, combined with the large areas of glass, 
need depth in the shadows in the morning light shown. Additionally, the window and door frames, as well as much 
of the trim and flashings are white. 
Even in the soft light used, the 
bright materials should be brighter 
in the rendering. When lensing a 
more traditional design, or one with 
more lapping or complex detail, 
the approach should be different. 
For example, the soft colors and 
texturally rich walls of a Victorian 
house would be visually jarring with 
deep shadows on each shingle, while 
bright highlights would obscure 
those same soft colors. Hence, tuning 
the exposure depends on the design, 
time, and place. For this house, try a 
shutter speed of 1/512th, an f-stop of 
8, and leave the ISO at 200. Press F9 
to render the scene. Figure 1.3: The house rendered with the new exposure settings. Note the brighter tones and 

crisper lines on the fascias, and soft light bouncing onto the wood sided wall adjacent to the 
sliding doors.
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8.	 As you may have noticed, even using the reduced render size, the renderings take some time to calculate. One of the 

ways to reduce this time, especially when tuning exposure settings, is to reuse the Final Gather map and geometry. 
Open the Rendered Frame Window by clicking on the                   icon on the Main Toolbar, or choosing Rendering > 
Rendered Frame Window from the top menu.

9.	 On the Rendered Frame Window, check the boxes next to Final Gather and Geometry, down in the lower right corner. 
This will cache the Final Gather map and geometry, during the next render, so that future renders will load the cache 
instead of calculating the same map. This will generate a final gather map in the \sceneassets\renderassets\ folder in 
the ADST project folder, called temp.fgm.

10.	 Back on the Environment dialog, you need to tune a few more settings to really make this rendering pop. When tuning 
the look of an image, it is often helpful to look first at the value of the image before the color. This is especially true 
in architectural renderings, where as mentioned above the quality of light and shadow should be adjusted to the type 
of building and detail being rendered. Below the exposure controls used previously is the Image Control section. This 
gives greater control over the distinct areas of luminance in an image, as well as whitepoint and saturation. First, set 
Saturation at 0, which will produce a black and white render.

11.	 Next, you will use the Highlights and Shadows settings to increase the contrast between the high and low luminance 
values to add depth to the rendering. Set the Highlights value to 0.25, to burn or overexpose the highlights just a bit, 
making the white trim a little brighter.

12.	 Set the Shadows to 0.45. In filmmaking terms, the Shadows setting crushes the blacks, pushing the tonal range of 
the lowest third of the luminance down or darker. This will restore some of the depth in the long shadows across the 
courtyard while still holding the lit areas at their current range.

13.	 Press F9 to render again from the Courtyard Cam.

Figure 1.4: The house, test rendered in black and white, with the enhanced value settings.
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14.	 There is now a greater depth in the rendering, with the white fascia popping out in the sun, and the shadow cast by 

the overhang along the wood siding wall being darker while still letting the siding pattern show. For this lesson, you 
will fine tune the rendering one more time, using the cached final gather map to speed up testing. The previous test 
rendering built the final gather map file as checked on the Rendered Frame Window. On the Rendered Frame Window, 
click on the lock buttons next to the Geometry and Final Gather check boxes in the Reuse group. This will freeze the 
cache files, forcing 3ds Max Design to load them instead of recalculating per frame. For your own work, you may go 
through the adjustment and test phase several times to perfect the look of the image; the time saving of caching the 
final gather map will be noticeable.

15.	 On the Environment window, set the F number to 7.1, to allow a little more light into the lens, and increase the 
Shadows to 0.6. This will help boost the overall luminance of the scene while still keeping depth in the shadows and 
shading.

16.	 Press F9 or Render on the Rendered Frame Window to render again. Note that 3ds Max Design more quickly render a 
the image by loading the final gather map cached earlier.

Figure 1.5: The final test rendering with the adjusted exposure control.

17.	 In the Environment window, return Saturation back to 1.0 to produce a color rendering.

18.	 Save your file.

Conclusion:

In this lesson, you used Photographic Exposure to help fine tune the look of the rendered image to suit both the architecture and 
the lighting conditions. This exposure control and the caching of final gather Maps will enable you to stylize both interior and 
exterior renderings and animations to best highlight the design and feel of the space, as well as giving the images a more cinematic 
quality.
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•	 Lesson	3:		 Adding	Interior	Lights	with	Photometric	Web	Distribution

Buildings often show best at night, when the flood of daylight disappears. Sunlight is a crowd, pushing into every possible space, 
but like a crowd, the experience of the individual is lost in the muddle. At night, buildings dance in pools of light, allowing the 
surfaces and forms to play. Interior lights light in rhythms of light and shadow, in washes and pools. Rendering a dusk, night, or 
early morning scene requires careful exposure calibration to accommodate the subtlety of the lighting as blooms fall off to shadow; 
the eyes need to slow down and watch the dance.

As with the sun in a rendering, lights do not just happen, nor should they be simply thrown into a scene, any more than simply any 
music be chosen to dance to. In this lesson, you will explore the placement of interior lights using IES photometric web distribution. 
Lights in 3ds Max Design using photometric web distribution emit light in the shape as if it was coming from the actual bulb. 
What this means for design visualization is that scenes can be lit from the light fixtures, using the correct light bulbs instead of an 
approximation. What this also means for design visualization is that scenes can be lit more easily, and more time can be spent on 
exposure and composition, showcasing the intimate dance.

1.	 Open Demo House M1-03.max from the project scenes folder, or continue working with your scene from the previous 
lessons.

2.	 When lighting a scene with interior lights, it is usually necessary to turn off the Daylight System. You can use interior 
lights and daylight in concert, provided that the daylight is not so strong as to overpower the interior lights. As 
an example, daylight can be set to sunset, and then the interior lights would show. Alternately, scenes with small 
windows or windows that face away from direct sun are candidates for interior lights as well. For this lesson, you will 
be lighting the house at night. Select the Daylight System assembly head, and turn off the Sun and Sky by un-checking 
the boxes next to Active for each one.

3.	 Press 8 or choose Rendering > Environment from the top menu. Turn off the Environment Map, which is currently set 
to use the mr Physical Sky.

4.	 In the house model, the light fixtures are placed and ready for lights to be added to illuminate the scene. Press T to 
switch to the Top view. As you can see, there are recessed light fixtures in the deck overhang, the hallway, kitchen, and 
entry, as well as pendants over the bar counter and a chandelier in the dining area, and surface mounted can lights on 
the entry walkway canopy.

5.	 On the Command Panel, click on the Create tab, and then the Lights button, or choose Create > Lights > Photometric 
from the top menu. Choose a Free Light, and place it anywhere in the scene. Note that 3ds Max Design defaults to 
Photometric lights when creating them from the Command Panel, with a drop down list to choose Standard lights if 
needed; those using the top menu will need to choose Photometric.

6.	 The Clone and Align tool will easily allow you to place an instance of this light on all of the recessed light fixtures. 
Right click on any blank area of the Main Toolbar, and select the Extras toolbar. Click and hold on the Array button, and 
choose the Clone and Align icon. Alternately, choose Tools > Align > Clone and Align from the top menu.

7.	 With the Clone and Align dialog open, select the photometric light you just created if it was not selected already. The 
dialog should show one object selected, with no distribution objects picked yet. Click on Pick List in the Clone and 
Align dialog.

8.	 With the Pick Distribution Object window open, select the groups Recessed Light01 to 22, and click OK.

9.	 Set the Local Offset Z to 1.5, and the Object type to Instance, and then click Apply to clone the lights. Close the dialog 
when you have cloned the lights.

10.	 You should see a photometric light cloned on each recessed can light, placed just below the light bulb object. Select 
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any one of the photometric lights, and go to the Modifier tab on the Command Panel. The base photometric light is 
designed to behave more like a real world light bulb, and needs just a few adjustments to light a space correctly. The 
first thing to change is the distribution of the light, as the base photometric light has an isotropic distribution. The 
isotropic distribution emits light in a perfect sphere, which is unreal as light bulbs need to screw or plug into a socket 
in some fashion. As bulbs do not emit light equally from all sides, but instead in an offset web specific to the lamping 
type, getting the shape of the light right is key. There are a number of templates that ship with 3ds Max Design that 
are a good start for lighting, and help provide a reasonable look if no specific lamping type has been chosen. Drop 
down the Templates list, and choose Recessed 75W Lamp (web).

11.	 The photometric lights should now be a slim elongated shape, with the icon changing to reflect the photometric web 
distribution. The lights may be facing up into the fixture due to the orientation of the light fixture geometry when 
chosen as distribution objects. One way to fix this to use the rotation controls within the photometric light. Scroll 
down on the Modifier tab until you see the Distribution (Photometric Web) rollout, and set the X Rotation to 180.

12.	 Press C to change to a camera view, and choose Living Room Cam from the list of cameras.

13.	 Press 8 or choose Rendering > Environment from the top menu. The previous exposure was set to an exterior 
rendering, and needs to be adjusted for the different lighting. Set the Exposure Value to 6, or an ISO of 100, shutter 
speed of 2.0, and an F stop of 5.6. Press F9 to test render the scene.

14.	 The test render looks decent, with pools of light in the hallway and a soft glow in the entry, but it needs a bit more 
tuning. Select any one of the photometric lights, and go to the Modifier tab. In the Intensity, Color, and Attenuation 
section, there is a drop down list to choose a bulb type, which affects the color of the light. Choose Fluorescent (Warm 
White) and press F9 to test render again.

15.	 The rendered living room and hallway are now lit in a different light, warmer than the previous rendering. Most 
interior lighting can be quickly set up using photometric distribution webs and one of the light bulb type templates for 
color. However, the generic templates for distribution webs are just that, generic templates. For designs with a specific 
lamping type in mind, you can load exact photometric webs downloaded from manufacturers. For this lesson, there 
are downloaded IES files in the project’s sceneassets\photometric\ directory from www.gelighting.com, the website 
of General Electric’ Lighting Division. In the Distribution (Photometric Web) section on the Modifier tab, click on the 
button below the photometric web graph to change the IES file used for these lamps.

16.	 In the window that opens, browse to the sceneassets\photometric\ directory of the project, and choose FLE26-2-
R40-XL-CD_(47479)ies. This will help change photometric web to a GE Floodlight Long Life Energy Smart® R40 
compact fluorescent, with a color temperature of 2700K. This is a reflector lamp made for downlighting applications in 
residential and hospitality applications.

17.	 On the Modifier tab, scroll down to the Intensity/Color/Attenuation rollout, and switch the light color from the 
fluorescent template to Kelvin, and enter a temperature of 2700K.

18.	 In the Environment dialog, scroll down in the Exposure settings to the Color Temperature field. Most interior lights 
are far more orange than the daylight you used previously, and hence require a different calibration of white within 
the camera. In 3ds Max Design, this is changed through the exposure setting, which are applied to any camera or view 
when rendering. Set the Whitepoint to 3700K, which is a typical setting for incandescent or interior lights.

19.	 Press C to change to a camera view if you are not in one already, and pick Living Room Cam from the cameras list. 
Press F9 to render again.

20.	 Press T to switch to the Top view, and add another Free Photometric Light near the dining chandelier.

21.	 Move this light into one of the shades of the dining chandelier, making sure that the light is not inside the geometry.

22.	 Clone the light as an instance like you did previously to the other shades on the fixture.
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23.	 Change the photometric web distribution file to FLE15-2-DV-R30-SWCD_(21710).ies, found in the sceneassets\

photometric directory for this project.

24.	 Set the color of this bulb to 2700K as well.

25.	 Press C to change to a camera view if you are not in one already, and pick Dining Room Cam from the cameras list. 
Press F9 to render again.

26.	 Add free photometric lights to the pendant fixtures over the bar counter in the same manner, using the FLE15-2-
DV-R30_(21709).ies file, with a color temperature of 2700K.

27.	 As you may have noticed, the scene is a bit too yellow. Correct this by changing the Whitepoint in the Environment 
dialog exposure settings to 3000.

28.	 Switch to the Entry Cam and test render your scene.

Conclusion:

In this lesson, you added a Daylight System to a scene, and tuned the look for a certain mood and design style. Additionally, you 
have delved into the mr Photographic Exposure, using whitepoint, ISO, shutter speed, and F number to virtually photograph the 
scene. Finally, you have lit an interior using photometric web distribution, lighting the scene from the light fixtures.

The overarching lesson to learn from these exercises is that we can light a scene in a highly realistic manner; we can light a scene as 
we would light it in real life, down to the correct date, time, place, and light bulbs. What this means is that the guesswork on how to 
light a space for the design visualization artist has been minimized to a fair extent. This frees you, the artist, to be just that: an artist 
and a virtual cinematographer, freed from the question of whether the story can be told to focus on how it should be told.
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Module 2:  Materials
Introduction:

Materials are the dance partners with light and geometry. Without any of the three, the other two do not look as good as they can. 
Without materials, the cinematography of the scene, the telling the story of the design can be flat and lacks the grace and subtlety 
we expect to see. There is a silver lining to the impending cloud of material making however. Most commonly used materials in 
design visualization are solid colors, needing only tuning in the glossiness and reflectivity to be quite good looking. This allows the 
designer to spend more time on those materials with more complexity or textures.

This module will explore the creation of common materials that yield very good results quickly. Additionally, you will experiment 
with adding procedural variation to materials as well as implementing bitmap images of real world materials. This module will focus 
exclusively on using the Arch & Design and ProMaterials material types. These are materials specifically made to help replicate real 
world materials, and have templates available for many common building materials. The Arch & Design and ProMaterials are also 
designed to work with the mental ray® Daylight System and photometric lights, and are necessary for lighting analysis as explored 
in Module 4.

•	 Lesson	1:		 Solid	Materials

1.	 Open Demo House M2-L1.max from the scenes folder in the provided project.

2.	 As you can see, the house is modeled but lacks materials, with all of the objects shaded in their Object Color. Press the 
Layer Manager button to access the Layer Manager.

3.	 Hide all of the layers except the Interior Walls layer.

4.	 For this house, you will need to create several paint colors in varying sheen levels from satin to gloss. Press M to 
access the Material Editor.

5.	 In the Material Editor, select any unused slot by clicking on the sample sphere.

6.	 The default for DesignVIZ.mentalray will load Arch & Design Materials in all of the slots. If you have another default 
enabled, you may need to turn on mental ray in the Render Setup window to make the Arch & Design Materials 
available. Press F10 to access the Render Setup window, and then scroll down to the Assign Renderer rollout. Chose 
mental ray as the Production Renderer, and then close the window.

7.	 The first material you will make is a satin finish white paint for most of the walls in the house. In the properties for 
the selected material, drop down the template list in the Templates rollout at the top of the material properties, and 
choose Matte Finish. The Matte Finish uses an ideal (Lambertian) diffuse shading, allowing light to spread across the 
material without shining or producing excessive highlights. This is a good base template for satin, eggshell, and flat 
paints.

8.	 Click on the color swatch for the Color of the material, at the top of the Main Material Parameters rollout. Change the 
color to white, with RGB values of 1.0.

9.	 The sample sphere should now be a matte white, with a smooth spreading darkness showing before the shadow belt. 
The Arch & Design Material has the capacity to add roughness to a material and still have a shine, which makes it 
highly useful for simulating the shading of materials like textured wall paint, laminate, and painted MDF, and so on. 
Set the roughness to 0.3 to increase the spreading of light along the surface. 
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10.	 Give the material a little sheen by increasing Reflectivity to 0.15 and Glossiness to 0.25; both fields can be found in the 

Reflection section of the Main Material Parameters. This will help give a subtle shine and tiny bit of reflection, which 
looks essentially like a color bounce when lit.

11.	 Name the material White Paint (satin). Note: It is very important to name materials as they are created and applied 
for several reasons. The first is so that materials don’t get accidentally overwritten when creating new materials 
or dragging to copy materials between slots. The second, and equally as important, is to facilitate the creation of a 
library of materials for future use, or for synchronizing materials between different versions of a scene. Lastly, naming 
conventions allow the organization of a scene’s materials by manufacturer or type, and easy recognition of materials 
in a scene, especially when materials are very close in appearance. As an example, materials named by manufacturer 
are easy to sort and identify; a two or three letter prefix on a name works well. Rather than simply call this material 
White Paint, it could be matched to a known sample and company, such as Frazee Paints. Thus, this might be matched 
to Frazee Paint Mistaya CLW 1042W, with RGB values of 246,244,238, and copied to make four sheen levels. The 
materials would then be named FZ Mistaya CLW 1042W (flat), FZ Mistaya CLW 1042W (satin), FZ Mistaya CLW 1042W 
(semi), and FZ Mistaya CLW 1042W (gloss). 

12.	 Select all of the interior walls by name. Press H to pull up the Select From Scene dialog, and select all of the objects 
with the naming prefix wall and clg.

13.	 Click on the Assign Material to Selection button on the Material Editor, or drag the wall paint onto the selected 
objects. In the shaded view (press F3 to switch the viewport to shaded), you should see all of the walls turn white.

14.	 Next make a deep charcoal paint for the baseboard. Click on an unused material slot, and make sure the material type 
is set to Arch & Design.

15.	 Change the template to Glossy Finish using the drop down list in the Templates rollout. The Glossy Finish template 
creates strong glossy reflections, and is a good base for glossy and semi-gloss paints.

16.	 Change the Diffuse Color to a deep charcoal, with RGB values of 0.32, 0.336,0.355. 

17.	 Lower the Reflection and Glossiness to 0.35 and 0.65, respectively. This will produce a partial reflection, suitable for a 
semi-gloss paint.

18.	 Check Fast (interpolate) next to the Reflection amount. Interpolation of reflections and refractions allows the 
reflection and refraction to be calculated at a percentage of the final rendering resolution, producing a blurry 
reflection and saving rendering time.

19.	 Scroll down to the Fast Glossy Interpolation, and set the Interpolation Grid Density to 1/3. Additionally, set the High 
Detail Distance to 36, and check the High Detail box. This will blur the reflection but let objects closer to the material 
still reflect with good detail, typical for contact and close proximity reflections.

20.	 Name this material Charcoal paint (semi-gloss).

21.	 Select all of the baseboard objects in the scene, wither using the Select From Scene dialog or by selecting in the view.

22.	 Click on the Assign Material to Selection button on the Material Editor, or drag the wall paint onto the selected 
objects. In the shaded view (press F3 to switch the viewport to shaded), you should see all of the baseboards turn deep 
gray.

23.	 Pull up the Layer Manager, and show all of the layers in the scene.

24.	 Press C to change to a camera view, and choose Living Room Cam from the available cameras, then press F9 to render 
the scene.
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Figure 2.1: The scene rendered with the solid Materials from this lesson.

Most of the objects in a scene can have a solid, or un-mapped materials applied and look quite good, provided you tweak the 
available templates. Learning to customize the available materials quickly will prove to be a valuable tool in the design visualization 
work flow, especially when trying to put together a first pass image quickly. When creating materials, think about how the surface 
reacts to light, how the light plays in shine and in shadow. Worry about the color after the value and shine are set; think of creating 
materials as creating the canvas on which to paint with light.
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•	 Lesson	2:		 Realistic	Materials	with	Maps

For the next lesson, you will create a wood floor material for the main areas of the house. ProMaterials were created to help provide 
quick templates for specific building materials, with adjustment parameters specific to those materials. 

1.	 Open Demo House M2-02.max from the project scenes folder, or continue working with your scene from the previous 
lesson.

2.	 Press M to bring up the Material Editor.

3.	 Click on any unused material slot, and then click on the Material Type button to change the type to ProMaterials: 
Hardwood.

4.	 Click on the Base Hardwood Wood Image map slot in the Hardwood Material parameters rollout. In the Material/Map 
Browser, click on Bitmap to choose an image.

5.	 Browse to the sceneassets\images\ directory for the ASDT project, and select Wood FlooringC.jpg by double clicking 
on the file or selecting it and clicking Open.

6.	 In the Coordinates rollout that will open once the image is chosen, make sure the Texture is set to use Real World 
Scale, and set the size to 144 by 144.

7.	 The ProMaterials Hardwood has options for application, shine level, and surface imperfection. Change the Surface 
Finish to Semi-gloss to reduce the shine.

8.	 Change the Surface Imperfection, which functions like a bump map in a Standard or Arch & Design Material, to 
Custom.

9.	 Click on the Surface Imperfection map slot in the Hardwood Material parameters rollout. In the Material/Map 
Browser, click on Bitmap to choose an image.

10.	 Browse to the sceneassets\images\ directory for the ASDT project, and select Wood FlooringB.jpg by double clicking 
on the file or selecting it and clicking Open.

11.	 In the Coordinates rollout that will open once the image is chosen, make sure the Texture is set to use Real World 
Scale, and set the size to 144 by 144.

12.	 Select the floor main object by either clicking on it in the view or pressing H to pull up the Select From Scene dialog 
and select it by name.

13.	 Assign the wood flooring material to the floor by either dragging it across from the Material Editor or clicking on the 
Assign Material to Selection button.

14.	 Press C to change to a camera view, and select Living Room Cam from the available cameras. Press F9 to render the 
scene.



17

2011

Figure 2.2: The scene rendered from the Living Room Cam, showing the hardwood and paint materials. Note the subtle wave in the reflections on 
the flooring.

•	 Lesson	3:		 Examples	of	Common	Materials

The examples below are quick ways to create common materials for use in design visualization. As noted at the end of Lesson 1, 
one of the most effective ways to develop a material palette quickly is to work first in grayscale, getting the glossiness, reflection, 
and reflection blur, establishing naming conventions and variations. From this, the colors can be tuned as needed once the color 
and material palette for the building has been chosen. The pacing of this lesson assumes that you have gone through the previous 
lessons on materials, and are familiar with setting parameters in the Material Editor.

•	 Example	1:		 	 Concrete	for	sidewalks	and	walkways,	using	the	Arch	&	Design	Material

1.	 In an unused Arch & Design Material, change the template to Pearl Finish. This is a material with a subtle gloss and 
soft, interpolated reflections.

2.	 In the Color map, add a Noise map. This is done in the same manner as adding a Bitmap but choose Noise instead.

3.	 Set the Noise colors 1 and 2 to slight variations of the intended color of the concrete. For example, standard 
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concrete is roughly a gray with a touch of yellow, with RGB values around 183,181,163. If that is Color 1, set Color 2 at 
209,208,184. This will give a slight color variation to the concrete without being too noticeable.

4.	 Increase the Roughness to 0.25. This will avoid the concrete looking too smooth, and simulate the look of a decent 
metal float.

5.	 Apply the material as needed. 

•	 Example	2:		 	 Brushed	steel	or	satin	steel	for	fixtures,	knobs,	and	small	accent	items

1.	 A general rule for creating materials for design visualization is that except for glass and polished floors, the more of a 
material there is, the less glossy it will be, and the less perfect the reflections will be. Metals follow this rule, especially 
when used as accent items or in small quantities such as drawer pulls. For these kinds of materials, that are small and 
glossy, you may wish to create a separate metal that behaves like other metals but at a fraction of the rendering time. 
Select any unused Arch & Design Material, and change the template to Satined Metal.

2.	 In the Reflection section, reduce the Glossy Samples to 8 as this metal is made for small surfaces, the reflections do 
not need to be as precise. Additionally, check Fast (interpolate) to soften the reflections.

3.	 In the Fast Glossy Interpolation, set the grid density to ¼ (quarter resolution).

4.	 Set the High Detail distance to 15, so that only very close objects reflect halfway decently, and the rest show up, if at 
all as multi-colored blurs.

5.	 Depending on the color of the material, you may wish to set the Diffuse Level higher than the default 0.3, so that more 
of the material color shows in the rendering and it relies less on the reflection. As an example, for a satin nickel finish, 
set the Diffuse Level to 0.45, and for brass, 0.55. Apply the materials as needed.

•	 Example	3:		 	 Powder	coated	metals

1.	 Powder coated metals require no more work than a normal paint material, yet can yield one of the most sought after 
qualities in a rendering: that the design visualization specialist got it right, that the details matter. They are often 
a hybrid between paint and a metal, having that slippery quality of being metallic. Select an unused Arch & Design 
Material, and switch to the Pearl Finish template.

2.	 Lower the Diffuse level to 0.75, and choose a Color that you need for your design.

3.	 Check the box next to Metal Material in the Reflection section.

4.	 Increase the Glossiness to 0.5, and take the Reflection down to 0.25.

5.	 Set the Grid Density in the Fast Glossy Interpolation to ¼ (quarter resolution).

6.	 Increase the roughness to 0.15, just so the surface is not perfectly smooth.

7.	 This material will work for commercial window systems, anodized bronze residential window frames, and other similar 
metallic surfaces. Note that this material will not have a strong reflection, but instead more of a blurred mash of colors 
matching the scene. Apply as needed.
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•	 Lesson	4:		 Cutout	Maps	in	the	Arch	&	Design	Material:

A cutout map allows a material to have a complex pattern or transparency in a more exact fashion than a traditional opacity or 
transparency map. In a cutout map, which is luminance-based, white is opaque and black is… gone. This is the major difference 
between a cutout and transparency map: in a transparency map, even though a material may be 100% transparent, the 
transparency map does not affect glossiness, bump, or any other property. In a cutout map, wherever the map is black, the material 
exactly does not exist. All the other properties of the material are overridden by the cutout map. This is particularly useful for 
materials needing a complex pattern or design that is drilled, punched, or extruded, such as metal screens, fences, wire meshes, 
leaves, and so on.

In this lesson, you will use a cutout map to help make metal screen panels for the dining room windows in the demo house. The 
cutout map also allows for single sided modeling, which in addition to reducing polygon count, allows objects like bent or folded 
meshing and screens to be modeled without fear of clipping.

1.	 Open Demo_House M2-04.max, or continue working with the house model from previous lessons. You will need to 
switch the Sun and Sky back on if you were working with interior lights, and adjust the exposure control appropriately.

2.	 Press M to access the Material Editor, or click on the icon on the Main Toolbar.

3.	 Select any unused material slot by clicking on the sample sphere.

4.	 Change the material type to an Arch & Design material if it is not already one by clicking on the Material Type button. 
In the Material/Map browser, double-click on Arch & Design to change the type.

5.	 For this lesson, you will be making stainless steel screens, with a regular pattern of punched holes. Drop down 
the Template list at the top of the material properties, in the Templates rollout. Choose Satined Metal to create a 
moderately shiny uniform surface metal.

6.	 In the Reflection section of the Main Material Parameters rollout, lower the Glossy Samples from 16 to 8, and check 
Fast (Interpolate). For this particular screen, the metal should not be excessively shiny, and because a substantial 
portion of the metal has been removed to make the screen material, the quality of the reflections can be lowered. 
Additionally, the interpolation allows for a faster rendering and a realistic blur of the reflection across the surface.

7.	 Scroll down to the Special Purpose Maps rollout. Click on the None slot next to Cutout map.

8.	 In the Material/Map Browser that pops up, choose Bitmap by double clicking on it, or clicking once and then clicking 
OK.

9.	 In the Select Bitmap Image Dialog that pops up, browse to the \sceneassets\images directory for the ASDT project, 
and choose Metal_screenT.jpg. Note: The T at the end of the map name stands for Transparency, as this map may be 
used in either a Cutout or Transparency map slot. It is a good idea to decide on a naming convention and stick with it, 
as the number of Maps used in a project may be quite large. Additionally, some formats may not preview in a window 
using thumbnail display, such a s TGA; being able to look at a list of image names and choose the right one easily will 
help save time and avoid mistakes. 

Note: 
The Autodesk® 3ds Max® Design software default user interface and tools settings as used in this 
workbook start all materials as Arch & Design; you will only need to change the type if you did not load the 
DesignVIZ.mentalray defaults when starting.
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10.	 Once you have chosen the cutout map, set the coordinates to Real World Scale by clicking on the Use Real-World 

Scale check box in the Coordinates rollout, and set the width and height size to 2.0 and 2.0.

11.	 Click on the Go to Parent button in the Material Editor to return to the root material. Name this material Stainless 
Steel Screen.

12.	 In the scene, press C to switch to a camera view, and choose Courtyard Cam form the list of cameras.

13.	 Select the mesh panels that are partially telescoped closed across the dining room by clicking on one, holding Ctrl and 
clicking on the other three. Alternately, press H to pull up the Select From Scene dialog, and choose Mesh Panel01-04.

14.	 Drag the Stainless Steel Screen material from the Material Editor onto the selected objects, or click on the Assign 
Material to Selection button on the Material Editor.

15.	 Press F9 to test render the scene. The mesh panels should be subtly reflecting their surroundings, and casting 
shadows with circles of light in them across the deck and window louvers.

16.	 The default setting for the Arch & Design material in the Advanced Rendering Options rollout is to have Backface 
Culling off, so that materials render on both sides of a polygon. Verify that this is true for this material, so that when 
rendering these panels from the inside, the mesh is visible as well.
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Module 3:  Rendering Settings
Introduction:

Rendering an animation of the sun in a full day cycle is not merely a problem to be solved with brute force computing power. 
Sunlight, as discussed in Module 1, is an actor in a space, one with the ability to flit across walls and dance on floors with infinitely 
light steps. What makes a daylight animation unique and memorable is how the story is told through color, exposure, and the 
timing of time.

In many places around the world, there are moments of time known for a specific quality. In Ojai, California, a small town nestled in 
the hills northwest of Los Angeles; there is a Pink Moment, where the hills all around the valley on a clear day are a radiant coral-
pink for a few seconds. Then the sun dips below the western peaks and dusk settles in with the promise of fog for the morning. 
On many beaches on the southwest coast of the United States and northwest Mexico, there is a green flash at sunset. This is the 
moment when the sunlight is just tangent enough to the water to refract through it for an instant, and it is gone in a blink. The light 
changes color from then on until dark, becoming more orange with deep indigo and purple tones in the shadows. Not every locale 
has a moment, but there may be a special quality at some point during the day.

Along with the moments come certain qualities of the light on certain days or times of the year. As mentioned in Module 1, the late 
fall sunlight in Southern California has a warm, brassy quality to it that makes it ideal for photographing buildings. The diffuse light 
of Seattle lets the historic buildings in its downtown show their elegant brickwork without losing detail in deep shadows. 

How this story is told is a major component of design visualization. Exposure settings, previously covered, play a large role, as they 
set the tone and depth of the image. What makes a daylight animation stand out, besides factors that apply from still images, is 
how the sun pours across the scene. This module will cover the animation of the sun in a full sunrise to sunset cycle, but more than 
the simple key framing of the time. What makes a daylight animation pop visually is the way that the first rays of sun slink across 
the ground and then race over the building. Sunlight in such an animation does not just leave the scene; the last rays of golden 
sun trail like a cape, leaving the viewer’s eye serene and accustomed to the darkness. Additionally, this module will explore was of 
optimizing render settings for animation, and hopefully reducing render times. After all, high quality animation means nothing if it 
does not ship on time.

•	 Lesson	1:		 Animating	the	Daylight	System

1.	 Open Demo House M3-L1.max from the project scenes folder. This model has already been setup for an aerial view 
daylight animation, with the interior details and furniture hidden. Additionally, there is already a Daylight System in 
the scene so the focus of the lesson can be on the animation.

2.	 The first task when animating a scene like this is to estimate and set the frame rate, render size, and duration. For this 
lesson, the aerial camera has been set up to frame the house in a 16:9 frame, with the intended playback being either 
on a high-definition television via Blu-Ray Disc®, or using either Windows Media® or QuickTime® software on a 
computer or via HDMI® cable to the television. Press F10 to open the Render Setup window. Note: the 16:9 size also 
allows easy down-conversion to NTSC-DV Widescreen, as well as letterboxing for standard television if needed.

3.	 In the Render Setup window, on the Common tab, set the Output Size template to HD (video) by using the drop down 
list. Then click on the 1280x720 button to set the resolution. Autodesk® 3ds Max Design output size templates work 
by setting the image aspect or proportion first, and then the resolution of that aspect. 
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4.	 On the playback controls down at the bottom of the screen, click on the Time Configuration button.

5.	 For this lesson, the video will be rendered at 720p at 24 (1280x720, or 720 horizontal lines, Progressive frames, at 24 
frames per second). In the Time Configuration window, set the Frame Count to 360, giving the animation a length of 
15 seconds. Additionally, set the Frame Rate to Film, which runs at 24 frames per second. Close the Time Configuration 
window when you are done.

Figure 3.1: Setting the Time Configuration for 15 seconds at 24fps.

6.	 Select the Daylight System assembly head, and go to the Motion tab on the Command Panel.

7.	 Set the time to 5:30 and the date to September 15th, 2009.

8.	 Click on the Get Location button, and choose Newport Beach, California from the list of cities in the Geographic 
Location window. Press F3 to see the scene in a shaded view.

9.	 The scene in the shaded view should be black, as the sun has not risen yet. Slide the Time Slider to frame 359, the end 
of the animation range.

10.	 With the Daylight System still selected, press N to activate Auto Key mode for animation.
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11.	 Change the time to 18:00, so that the sun has just set. Press N to turn off Auto Key mode.

12.	 The Daylight is now animated, with the sun cycling from sunrise to sunset over fifteen seconds. However, the 
animation needs a little massaging to come to life. What you are going to do for this lesson is elongate the magic 
moments of sunrise and sunset, and minimize the time the sun is directly overhead. With the Daylight still selected, 
open up the Trackbar using the button to the left of the Timeline.

13.	 In the Trackbar, select the Solar Time track of the Daylight System. Currently, the key tangents are frozen and linear, 
with the animation having the same speed at the start, middle, and end.

Figure 3.2: The Trackbar, showing the linear animation timing of the sun.

14.	 With the Solar Time track selected, choose Controller > Assign, or press C.

15.	 In the Assign Float Controller window, choose Bezier Float and click OK, or double click on Bezier Float. This will allow 
the keys to have Bezier handles that can be manipulated, and will set the handles horizontally. This will change the 
timing of the animation, slowing the start and end down, while speeding up the middle.
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Figure 3.3: The Trackbar, showing the Solar Time track with a Bezier Float controller added.

16.	 Press C to change to a camera view, and choose Aerial Cam from the available cameras list.

17.	 Click on the Shading label in the upper left corner of the viewport. Set the shading level to Smooth + Highlights.

18.	 In the shading menu, go to the Lighting and Shadows section, and then check Illuminate with Scene Lights. 
Additionally, enable the Hardware Shading, Exposure Control, and Shadows in the viewport. You can also enable 
Ambient Occlusion if you wish.
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Figure 3.4: Enabling the shading settings in the viewport.

19.	 From the top menu, choose Animation > Make Preview. 

20.	 Make a preview of the animation at 50% size, or 640x360, at 24 frames per second.

21.	 When viewed, the preview animation looks decent, but the sun is a little too fast overhead and needs to have the 
timing adjusted. Pull up the Trackbar again, with the Daylight head selected.

22.	 In the Trackbar, choose the Solar Time track.

23.	 Select either key, and drag the handle closer to the key. Repeat this for the other key.
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Figure 3.5: The shorter handles on the Solar Time keys, speeding up the start and end.

24.	 Make another preview of the animation. This time, the darkness will not linger quite as long, but there will still be 
enough of a magic moment of long shadows and warm colors.

25.	 Depending on the location you chose for your animation, you may wish to animate the exposure control as well as 
the sun. For the Newport Beach setting used in this lesson, slightly overexposing the sun at high noon, while opening 
up the aperture at sunrise and sunset to let the long rays of sunlight reach into the corners. Press 8 to pull up the 
Environment dialog.

26.	 At frame 0, set the ISO to 400, the F stop to 7, and the shutter speed to 512. This will result in a black render at frame 
0, with the first rays of the sun emerging visibly around frame 13 or 14.

27.	 Press N to enter Auto Key mode again.

28.	 Slide the Time Slider forward to frame 185, which is close to noon.

29.	 In the Environment settings, set the F stop to 12, to reduce the amount of light coming into the lens. This will let the 
sun dazzle slightly on the roof, fascia, and bright surfaces, but not blow out the image badly.

30.	 Scrub the Time Slider to frame 359, and change the F stop to 6.8. This will let the long rays of afternoon sun linger on 
the house.

31.	 Preview the animation again. The sun should spend a decent amount of time over the house without appearing to 
race, while the drama of a low sun in the morning and evening slips gently around the design.

32.	 Save your file in preparation for rendering.



27

2011
•	 Lesson	2:		 Optimizing	Render	Settings	for	Animation

There will never be enough time and computer power to do everything we want to do.  There will always be another detail to 
model, or another reflection bounce to add. However, at some point, which usually feels too soon, the rendering or animation must 
be presented or submitted in final form. The design visualization artist thus faces a delicate balancing act of getting the imagery 
good enough, while managing time, and artistic and design changes. What this means is that the rendering needs to be optimized 
as much as possible at every step before the pressure to render the final animation.

The first part of optimizing a scene for rendering starts with a clean model. A clean model is not one where the floors are swept, 
but instead a scene that has only the geometry necessary to produce the renderings needed, and only from the cameras in the 
scene. What this means when producing a rendering as opposed to a building information model, it that some parts may just be 
roughed in. Secondary bedrooms, whose doors will be closed and whose windows show only ceiling from ground floor views, may 
not be furnished. Coat closets, a necessary but unexciting entry feature in many designs, may exist only as a closed door seen from 
the living room, with no actual walls beyond. Beyond not including parts that will not be seen, modeled components need to be as 
optimal in their geometry as possible. For example, the polygons on the bottoms and tops of walls will never be seen, and hence 
should be deleted. Unless the thickness of a floor slab will be shown, floors should be modeled as flat single-sided objects; the same 
applies to ceilings. Essentially, any geometry in the scene that causes the rendering engine to think about the bounce of light yet 
itself will not be visible should be deleted.

Optimization also needs to be considered with texture Maps. Map size is a function of the final rendering size, and should be held 
down to save time loading and rendering. A typical proportion is two pixels of map for every one pixel in the final rendering, with 
the proportion inverting for smaller and tileable Maps. For example, if the final animation will be rendered at 1280x720, the largest 
map should be 2560x1440, and only if the texture will completely fill the screen. As this is not usually the case, and since map sizes 
are most often in powers of two, a size of 1024x1024 will suffice. For Maps that will tile and have a uniform color, such as the cutout 
map used on the exterior screens of the demo house, the map can be quite small; a size of 128x128 is reasonable.

Outside of optimizing geometry and textures through careful culling and resizing, one of the best ways to reduce rendering time is 
to carefully allocate processing power to reflections and refractions, spending time only on what is necessary. Too often, reflections 
are left to generate as perfect or mirror, when they should be a generally color correct blur as seen from the camera. Finally, Final 
Gather settings can be infinitely customized to balance speed and quality, and even take into account the ever-changing needs of 
artistic flexibility. As the painting ability of design visualization artists and model origins vary widely, this lesson will primarily focus 
on global rendering controls and optimizations for fly-throughs and daylight time lapse animations.

1.	 Open Demo House M3-02.max from the project scenes folder, or continue working with the scene from the previous 
lesson.

2.	 From the top menu, choose Rendering > Rendered Frame Window.

3.	 On the Rendered Frame Window, there are sliders at the bottom for global control of soft shadows, reflections and 
refractions, and anti-aliasing. For an exterior daylight animation such as the first lesson in this module, Turn down the 
refraction and reflection precision to 0.5 each. This will reduce the time spent rendering refractions and reflections, 
which are not as important from the aerial camera as shadows.

4.	 In the Reuse group on the right side of the settings bar, check Geometry. This will cache the geometry and if locked, 
reload it when rendering versus recalculating. 

5.	 Press F10 to bring up the Render Setup window.
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6.	 On the Indirect Illumination tab, scroll down to the Reuse (FG and GI disk caching) rollout.

7.	 Set the Mode to Once per Frame, which is used for animated objects.

8.	 The Final Gather map can be cached, read, and frozen if needed. Set the Final Gather Map drop down list to Read FG 
Points Only From Existing Files.

9.	 Name the Final Gather map if you wish, using the browse button.

10.	 Press C to switch to a camera view if you are not in one already, and choose Aerial Cam from the available cameras 
list.

11.	 Press the Generate Final Gather Map Now button. This will generate the final gather map without actually doing the 
rendering, and allow for faster network rendering if that option is available, Depending on the scene you are using and 
the complexity of lighting and shadow, you may wish to use the options under the Generate Final Gather Map Now 
button. These allow you to render an nth frame choice, such as every 3 or 5. The Interpolation setting above the button 
allows 3ds Max Design to interpolate between those frames; if the change is not too great between frames this will 
save additional time in rendering.

12.	 3ds Max Design will render the final gather pass, but not the actual rendering, and save these files as .fgm files in the 
project’s renderassets folder.

Figure 3.6: The Final Gather and precision settings.
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13.	 Test render your scene once the final gather map is cached, In the Render Setup window, go to the Common tab.

14.	 Set the Time Output to Active Time Segment 0 – 359 frames, and the Every Nth Frame to 24. This will render every 
24th frame of the animation, allowing you to spot check frames for glaring issues.

15.	 Render the frames as an image sequence, and review the files prior to rendering the full animation.

16.	 If needed, the photographic exposure can be tuned without re-rendering the final gather map; this is often needed 
once the animation has been seen in its entirety.

Conclusion:

Animating daylight is an artistic problem, not merely a technical one. The design visualization artist must again take on the 
role of Director of Photography, telling the sun how to act. The complement to the acting of the sun is how the audience of the 
camera is set to see the performance. Hence, the driving motivation for the design visualization artist should be how to set the 
mood of the day, not just how to make the day go by. However, the finessing of the mood will always be tempered by the need 
to get the project done. Thus, understanding how to optimize scenes, Maps, and render time is paramount. Being able to make 
the artistic changes that are always part of a team design dynamic, and do so almost up to the last minute, is the mark of the 
production artist who crafts an animation... and leaves nothing to chance.
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Module 4:  Using the Lighting Analysis Assistant

Introduction:

A step away from the stylized images so often seen in design visualization is the use of visualization tools for lighting analysis. 
Autodesk® 3ds Max® Design software has several easy to use tools for constructing lighting analysis of a scene, using either 
interior lights, daylight, or a combination of the two. The Lighting Analysis Assistant allows the design visualization artist, armed 
with photometric web distribution of lights, and more physically correct materials, to explore the viability of the design, seen 
through the requirements of the tasks to be performed in the space.

There are many different outcomes possible with the Lighting Analysis Assistant, from images overlaid with lighting value, to the 
ability to meter light on a specific surface. In this lesson, you will explore the basic setup of lighting analysis using the Daylight 
System. As with all lighting, the task is made easier by constructing organized scenes, elegant use of geometry, and careful use of 
material types to support accuracy. The Lighting Analysis Assistant can accommodate Daylight Systems using Haze-driven, CIE, and 
Perez All Weather models for more highly accurate sky and lighting situations should it be required. 

•	 Lesson	1:		 The	Lighting	Analysis	Assistant

1.	 Open Demo House M4-01.max from the project scenes folder. This scene has a Daylight System in it as well as a 
camera, called Stills Cam, which animates to various still image rendering locations in the house.

2.	 Press C to switch to a camera view; this will automatically switch to the Stills Cam as it is the only camera present.

3.	 Choose Lighting Analysis Assistant from the top menu.

4.	 The Lighting Analysis Assistant allows for easy set up and metering of the light in a scene, measuring luminance and 
illuminance for any given lighting scenario. The first step in using the Lighting Analysis Assistant is to check that there 
are mental ray® Arch & Design or ProMaterials on every object in the scene. The Lighting Analysis Assistant will work 
only with the mental ray rendering engine, using either photometric lights or the mental ray Daylight System, and 
mental ray materials. In the General tab of the Lighting Analysis Assistant, down at the bottom, you should see a note 
reading: 1 Invalid Setting. Click on the Materials tab to fix this.
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Figure 4.1: The Lighting Analysis Assistant, showing 1 Invalid Setting.

5.	 On the Materials tab, there will be one object found with an invalid material. Click on the white Select Objects arrow 
to select the invalid object.

6.	 The object Wall Coat Closet does not have a material applied. At this point, you have a choice of how to remedy the 
issue. Through the Lighting Analysis Assistant, you can assign a generic Arch & Design material to invalid objects, 
choose one to assign to all invalid objects, or assign materials uniquely. For this lesson, and because the color and 
sheen level of a material affect light bounce, you will need to take the third option. Launch the Material Editor and 
assign the Material White Plaster to the Wall Coat Closet object.

7.	 In the Lighting Analysis Assistant, press the Update Status button. There should now be 0 invalid items. Note: If you 
are working with a model imported from software based on the Autodesk® Revit® platform, the default material type 
is a ProMaterial. Hence, there should not be any invalid materials noted by the Lighting Analysis Assistant. However, it 
is always a good idea to check for invalid settings with any model.

8.	 Click on the Lighting tab of the Lighting Analysis Assistant. The Assistant will list the Daylight System, time, date, 
and location, as well as the sun and sky types. For this lesson, you will use the Haze-driven model. A tutorial covering 
loading and using the Perez All Weather model can be found in the 3ds Max Design tutorials.

9.	 Check that the Daylight settings are correct. Click on the Select and Edit button next to the Validate Daylight Position 
Setting field.
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10.	 Set the location to Newport Beach, California, the date to October 15th, 2009, and the time to 9:30 a.m.

11.	 Press the Update Settings button again; the Lighting Analysis Assistant will reflect the changes you just made.

12.	 Click on the Analysis Output tab on the Lighting Analysis Assistant.

13.	 Scroll down to the Image Overlay rollout, and click on the Create Image Overlay button. This will add a Lighting 
Analysis render effect, adding lighting data overlays on the rendering.

14.	 Go back to the General tab on the Lighting Analysis Assistant. As this is a daylight rendering, scroll down to the 
Analysis Value Color Coding rollout, and set the Maximum Value to 65000 lx.

15.	 For the Lighting Analysis Assistant to work correctly, having proper render settings is important. The Load Lighting 
Analysis Preset button in the General tab loads a render preset designed for optimal lighting analysis. Essentially, the 
preset increases the secondary diffuse bounces, and the Final Gather accuracy, as well as boosting the anti-aliasing 
sampling. However, the trade off for this accuracy is a longer rendering time. For this lesson, the Indirect Illumination 
and Renderer settings have been set to a customized draft quality for quicker testing while designing. As an optional 
step, if you wish to see the more highly accurate lighting analysis, click on the Load Lighting Analysis Preset button.

16.	 Click on the Render Now button to render the scene with the lighting analysis overlay effect.

Figure 4.2: The Rendering with overlaid lighting data, shown at 100x100 spacing.
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•	 Lesson	2:		 Pseudo-Color	Exposure	Control

This lesson will explore the rendering of a scene with pseudo-color exposure control, rendering essentially a scene graph of lighting 
intensities. This is highly useful in conjunction with the Lighting Analysis Assistant in determining lighting levels in a scene. In 
particular, this is especially useful when checking lighting levels on surfaces used for tasks, such as fine detail work, occasional 
reading, cooking, and so forth.

1.	 Open Demo House M4-02.max, from the project scenes folder, or continue working with your file from the previous 
lesson.

2.	 Press 8 to access the Environment window.

3.	 In the Exposure Settings rollout, drop down the Exposure Control list and choose Pseudo-Color Exposure Control.

4.	 For this lesson, turn off the Daylight System by selecting it and disabling the Sun and Sky in the Modifier tab on the 
Command Panel.

5.	 Turn on the interior lighting in the recessed fixtures, pendants, and dining room chandeliers.

6.	 Set the exposure values to a minimum of 0 lx, and a maximum of 1000 lx in the Environment window.

Figure 4.3: The Pseudo-Color exposure settings, showing a Render Preview.
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Conclusion:

Lighting analysis is a highly valuable design tool, allowing the designer to see more objectively the amount of light in and on a 
scene. Different from the artistic method of setting a mood through the control of light entering a camera lens, analysis looks at 
the livability and feasibility of a design for the people who will actually use it, not just see it. The images tell a story as always, but a 
story of the dance of light.
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Module 5:  Creating an Architectural Camera Animation

Introduction:

Design visualization never simply happens. Every image or animation is carefully crafted, or at least should be. In the same way 
that sunlight never just happens, but is crafted for a certain mood, camera views must be precisely placed to show the scene. The 
key to any camera setup is composition and framing, with the goal of showing the best features of the design. When crafting the 
frames and sequences of an animation, whether traditional or computer-generated, storyboard and layout artists will compose the 
scene in quick sketches or thumbnails long before the animation is done. By doing this, the shots can be established and locked, 
with the animators and other artists working toward the common goal of animating to the camera for maximum effect and clarity 
of movement.

One of the luminaries of this craft is Hans Bacher, whose filmography includes notable Disney films such as Aladdin, Beauty and the 
Beast, Mulan, and The Lion King among many others. Working in three or four values of grayscale, Bacher constructs each shot as a 
masterwork of composition, framing, motion arcs, and value. A Bacher board, thus, is a series of thumbnails for each major shot in a 
scene, showing the main characters and major environment components. For the design visualization artist, drawing simple Bacher-
style sketches is a terrific way to compose images and animations, design lighting and mood, and direct the viewers’ attention to 
the important design features.

When setting up a still or motion camera, the first thing to consider is what the design feature being shown is, and how to frame 
it in a dynamic, intriguing way. Seeing the flow of space from living room to patio is important; seeing the coat closet is not. 
Showing the fine detail and subtle lighting of the kitchen is important; highlighting the narrow hallway to the laundry room is 
not. In addition to deciding what to show, assessing how to show it should be paramount. The view should always be dynamic, 
emphasizing the flow of space and movement of light in the scene. Thus, a camera positioned in the center of the wall, looking 
straight across the room is flat and lacks power. The same room, shown from a corner, looking diagonally across the scene can 
lead the eye towards a key design feature, and emphasize the procession of the space. A general rule for framing is to assume that 
cameras will look across the longest diagonal length of the space, and then adjust from there.

Once the camera placement is set, choosing a lens is the next step in order to maximize the depth in the image. Typically, the 
goal of design visualization is to craft the view so that the viewer feels immersed in the scene, not as an outsider looking in. This 
means that a camera will be sitting within five to six feet above the floor, and use a 28mm to 35mm lens. The human eye sees 
approximately the depth of a 35mm lens, but with the field of view of roughly a 17mm lens. In camera lenses, the larger the lens, the 
smaller field of view, and the less depth perceived in the image. Thus, a fisheye lens, such as a 20mm, makes a scene look very deep, 
with far objects appearing very far away.  An 85mm lens conversely, has a narrow field of view and flattens the far corner toward the 
camera. For interiors, starting with a 28mm lens and aligning the field of view roughly along the long axis of the room maximizes 
the depth of the image without distorting too badly. For exteriors, a 35mm or 50mm lens is usually sufficient for buildings that are 
more horizontal than vertical, allowing for good dynamic framing while not skewing the architecture.

The same rules of composition apply to motion imagery as stills; shots should be dynamic and show the longest view to maximize 
the depth of the scene and showcase the best features. A major ally of the animated camera is the edit, which frees the animator 
from having to travel through the house on one continuous path. Put simply, seeing the entry to an adjacent space and then 
transitioning to a view of that space is far more exciting and less claustrophobia-inducing than showing the travel down the hallway 
on the way. What editing also allows is simplicity of animation of the camera, as the camera can move in simple arcs and rotations 
without the burden of swinging around 180 or 270 degrees to reorient to show the next room.
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The final consideration of animating a camera in a design is speed. Design visualization is rarely done at the breakneck speed 
of moviemaking; houses do not show well when the camera is careening through, dodging doorways and caroming of furniture. 
Camera animation for design visualization should be slower and steady, giving the viewers’ eyes time to adjust to the space and 
letting them see the intended design features before moving on. The view should never feel like the filmmaker is hiding something, 
whether by framing, lens, or speed.

This lesson will start with the setup of a still camera, which actually animates from position to position in the space each frame. Still 
cameras can be either separate or animated as one; the composition and framing will be identical. Focus will then shift to animating 
a series of cameras in the design, showing the entry, living room, and kitchen in sequence, readying the animations for editing.
Lesson 1: Setting up Still Cameras

1.	 Open Demo House M5-01.max from the project scenes folder. This scene contains the complete house, with lighting 
and materials, as well as once camera called Working Cam. In addition to the orthographic and perspective views, 
it is sometimes helpful to have a temporary or working camera for test rendering and blocking shots that can be 
manipulated without affecting a carefully placed animated camera.

2.	 Press F10 to pull up the Render Setup window.

3.	 Set the Output Size to HD (video) using the drop down list. For this lesson, the camera will be setup for a 16:9 display, 
with the resolution to be determined later. It is important to determine the aspect of the image before setting up the 
camera, as the shape of the frame affects the composition. A camera set up for high definition has a different frame 
and composition than one set up to render 8x10” photos.

4.	 Close the Render Setup window.

5.	 Press Shift + F to turn on the Safe Frame, which will crop the renderable area of the view in a yellow border.

6.	 Press F to switch to the Front view.

7.	 Create a camera by choosing Create > Cameras > Free Camera from the top menu, or go the Create tab on the 
Command Panel, click on the Camera button, and then on Free Camera. Click once in the scene roughly on the front 
door to place the camera, and then right click to stop camera creation. Note that when creating cameras as with 
lights, every click will create a new camera until the creation mode is exited.

8.	 In the Transform Type in at the bottom of the interface, set the Absolute Z height of the camera to 66, or 5’6” above 
the finish floor, at 0’0” in this model.

9.	 Press T to switch to the Top view.

10.	 Go to the Modifier tab on the Command Panel, and change the camera lens to 28mm, which has a field of view of 
65.47 degrees.

11.	 In the top view, move the camera into the corner of the entry door and coat closet, and rotate it to aim across the 
living room to the refrigerator in the kitchen. The camera cone should just graze the entry door wall, and should be 
angled to just catch a bit of the living room wall that the television is mounted on. In setting up a view like this, it is 
important to show three of the four walls in the room so that the perception is that nothing has been hidden from 
view.
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Figure 5.1: The camera placement at frame 0, looking into the kitchen.

Figure 5.2: The entry camera view.
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1.	 Press C to change to a camera view, and choose Camera01 from the available cameras list.

2.	 Rename this camera to Stills Cam in object name field on the Modifier tab.

3.	 Press T to switch to the Top view again.

4.	 For this lesson, the still camera will be animated every frame to jump to a new location, allowing the whole series of 
stills to be rendered in sequence. Press N to turn on Auto Key mode for animation.

5.	 Move the Time Slider to frame 1.

6.	 Move the camera over to the entry of the hallway, still facing across the living room toward the kitchen. Angle the 
camera to aim roughly at the cook top and windows in the kitchen.

Figure 5.3: The camera framing the living room and kitchen.
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Figure 5.4: The camera view showing the sliding doors and kitchen.

1.	 Press C to change to a camera view, and choose Stills Cam from the available cameras list. Check to see if the view 
looks natural; orbit the camera if needed.

2.	 Move the Time Slider to frame 2.

3.	 Press T to switch to the Top view again.

4.	 Move the camera onto the corner of the kitchen counter by the television, aiming it to look across the dining room at 
the metal screens outside the windows. Make sure the view catches just a little bit of the wooden wall that the dining 
room slider is set in.
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Figure 5.5: Framing the kitchen and dining room.

5.	 Press C to change to a camera view, and choose Stills Cam from the available cameras list. Check to see if the view 
looks natural; orbit the camera if needed.
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Figure 5.6: The kitchen and dining room camera.

6.	 Move the Time Slider to frame 3.

7.	 Press T to switch to the Top view again.

8.	 Move the camera into the corner of the dining room nearest the outside metal screens, looking across the dining table 
and into the kitchen and living room. Aim the camera roughly at the television, making sure that the chandelier and 
sliding door to the deck fill the view.
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Figure 5.7: The dining room camera.

9.	 Press C to change to a camera view, and choose Stills Cam from the available cameras list. Check to see if the view 
looks natural; orbit the camera if needed.
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Figure 5.8: The dining room camera, looking into the living room.

10.	 Move the Time Slider to frame 4.

11.	 Press T to switch to the Top view again.

12.	 Move the camera to the refrigerator and pantry cabinets, aiming the camera toward the entry door. The field of view 
should just catch the sliding doors leading out to the deck, as well as showing most of the hallway leading toward the 
bedrooms.
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Figure 5.9: Framing the living room and hallway from the kitchen.

13.	 Press C to change to a camera view, and choose Stills Cam from the available cameras list. Check to see if the view 
looks natural; orbit the camera if needed.
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Figure 5.10: The view of the living room and hall, emphasizing the depth and lighting.

14.	 At this point, the major public areas of the interior have been captured in a camera view for rendering, and you will 
now switch to setting up the exterior still shots. With Auto Key still on, change the camera lens to 35mm on the 
Modifier tab on the Command Panel.

15.	 Move the Time Slider to frame 5.

16.	 Press T to switch to the Top view again.

17.	 Move the camera to the front of the house, framing the front facade and the entry canopy.

18.	 Change the lens of the camera to 35mm to reduce distortion and better close the view around the house. For 
exterior shots, unless the requirements dictate a wide background around the house, or the design needs to include 
surrounding landscape and outbuildings, the house should fill the frame as much as possible. For a design such as this, 
where the surrounding site is essentially neutral and will change depending on the final location of the house, close 
framing is a good choice.

19.	 Press C to change to a camera view, and choose Stills Cam from the available cameras list. Check to see if the view 
looks natural; orbit the camera if needed.
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Figure 5.11: Framing the house from the exterior, filling the frame with the design.

20.	 Move the Time Slider to frame 6.

21.	 Press T to switch to the Top view again.

22.	 Move the camera around to the deck side, framing the house from dining room to master bedroom. Exterior views 
are not usually as numerous as interiors, as the ability to set the camera farther back allows for greater flexibility in 
framing. On an exterior, it is not always necessary to see the full extent of every wall. Particularly with a long house 
such as the demo house, moving the camera far back enough to show the side walls entirely leaves a large blank 
foreground. To better show off the design, move in closer.
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Figure 5.12: Framing the deck closely to show design details and minimize blank areas.

23.	 Open the Trackbar with the Stills Cam selected.

24.	 Scroll down to the Object section, and select the FOV (Field of View) track.

25.	 Select both keys, and change their tangent type to Step. The Step tangents hold the value of the key frame until 
the next key frame, and then the value jumps to the new setting. This is particularly useful for camera lenses in still 
“animations”, when the lens should stay the same unless the type of shot changes.
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Figure 5.13: Setting the tangents to step to hold the lens size constant between keys.

At this point, the stills are ready to render from the Still Cam. Although they are shot from one camera, each image should be a 
masterpiece of composition and framing. Each image should be a one picture story of the design. In each picture, spaces should 
reach and stretch, crisp angles and fine details should shine, and the viewer should want to walk in and see more.



49

2011
•	 Lesson	2:		 Animating	a	Camera	in	a	Fly	Through

A Fly Through is not a tour through every nook and cranny of a space. Nor is it a rollercoaster ride through a design, leaving the 
viewer with a feeling of vertigo. A Fly Through shows a space from a first person experience, and thus should be a gentle walking 
tour of the major areas. The major difference between a Fly Through and still images is the grasp of procession the viewer has, as 
the moving camera spares the viewer from having to imagine moving in the house.

The biggest concern for the design visualization artist aside from composition, framing, and lighting, is actually slowing down. 
Cameras should allow the viewer to orient themselves in a space, and see what is adjacent. With this in mind, slowing down and not 
inducing dizziness in the viewer, cameras will rarely spin in a room, but instead travel in gentle arcs, fading smoothly to the next 
shot.

1.	 Open Demo House M5-02.max from the project scenes folder, or continue working with the file from the previous 
lesson.

2.	 Create a camera by choosing Create > Cameras > Free Camera from the top menu, or go the Create tab on the 
Command Panel, click on the Camera button, and then on Free Camera. Click once in the scene roughly on the front 
door to place the camera, and then right click to stop camera creation. Note that when creating cameras as with 
lights, every click will create a new camera until the creation mode is exited.

3.	 In the Transform Type in at the bottom of the interface, set the Absolute Z height of the camera to 66, or 5’6” above 
the finish floor, at 0’0” in this model.

4.	 Press T to switch to the Top view.

5.	 Go to the Modifier tab on the Command Panel, and change the camera lens to 28mm, which has a field of view of 
65.47 degrees.

6.	 This camera will start in the entry, move through the living room, and end in the kitchen. Place the camera just outside 
the entry door; far back enough to show most of the door in the frame.
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Figure 5.14: The starting position of the camera at the front door.

7.	 Open the Time Configuration window and set the frame rate to Film, with a length of 240 frames. For this animation, 
you will frame and animate the camera in a 16:9 frame, playing at 24 frames per second. Close the Time Configuration 
window.

8.	 Press F10 to open the Render Setup window. Set the Output Size to HD (video) using the drop down list, and the size 
to 1280x720. 

9.	 Close the Render Setup window.

10.	 Press N to enter Auto key mode for animation.

11.	 Slide the Time Slider to frame 239, the end of the animation range. One approach to animating a camera such as this is 
to set the start and end placements and orientation, then add keys in the middle to heighten the spatial experience.

12.	 Move the camera to the sliding door closest to the dining room, and rotate it to aim at the sink and window above.
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Figure 5.15: The end shot of the animation, showcasing the kitchen.

13.	 Preview the animation by choosing Animation > Make Preview from the top menu. Make sure the rendering level is 
set to Wireframe, otherwise the camera will show the front door filling the screen instead of opening, and the sense 
of timing will be off.

14.	 As you can see in the preview, the camera starts to turn almost immediately, cutting off the view of the living room 
and veering towards the sliding doors and wood wall before settling in the kitchen. Scrub the Time Slider forward to 
approximately frame 72.

15.	 Move the camera back to just barely inside the front door, and rotate it to face the sliding doors fairly straight on. 
This will allow the eye to settle in the room, and soak up the view of the deck out the sliding doors.
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Figure 5.16: Framing the sliding doors after entering.

16.	 Scrub the Time Slider to approximately frame 120.

17.	 Move the camera forward into the entry about six inches, and rotate it to face the dining room doorway. This 
will better show the living room as the camera moves in. The extra little movement will keep the animation from 
feeling like the camera is stuck in the doorway. When entering a new space, moving slowly feels more natural than 
stopping cold and looking around.

18.	 Preview the animation again.

19.	 This time, the camera sees more of the living room, but whips too fast around to the kitchen. Right click on the 
timeline, and choose Filter > Current Transform. This will allow you to move the rotation keys without affecting 
position keys on the camera by only showing the current transform mode.

20.	 Press E to rotate the camera if you are not in Rotate mode already. You should see only the green rotation keys on 
the timeline.

21.	 Move the rotation key at frame 120 to frame 144, to slow down the turn of the camera towards the living room.

22.	 Preview the animation again.

23.	 The camera travels fairly smoothly, needing just a little adjustment to slow down and smooth out the movement at 
the entry and kitchen. Pull up the Trackbar with the camera selected.
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Figure 5.17: The Trackbar, showing the keys on the camera. The position tracks need to be adjusted to smooth out the turns.

24.	 On the Trackbar, select the Y position key at frame 72, and smooth the position out by adjusting the handles to even 
out the dip.
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Figure 5.18: The adjusted Y position keys, with the motion smoothed out.

25.	 Select the Z rotation track, and slow down the rotation at the pause in the entry and at the end by adjusting the 
tangents.
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Figure 5.19: The adjusted tangents on the end keys. The handles have been elongated slightly on the end key so that the camera eases into the view 
and allows the viewer time to take in the kitchen.

26.	 Preview the animation.

At this point, the camera is ready for adjusting final gather, exposure, and lighting, and then rendering. Once the camera is set, 
animate the front door and sliding doors opening, timing the rotation so that the door opens fully before the camera enters the 
door frame. Additionally, as this path only shows the public areas, another animation showing the hallway and master bedroom is 
warranted. Cross-fading or a similar transition can be accomplished either in Autodesk® 3ds Max® Design software through Video 
Post, or in a non-linear editing program such as Adobe® Premiere or Apple® Final Cut Pro®.

Conclusion:

You are at all times telling a story with the images and animations you produce. The choice to make is whether to tell the viewers 
what you want them to see, or let them form assumptions with incomplete information. In 3D, nothing exists unless it is modeled 
and rendered; in the same vein, camera views do not simply happen; they are placed exactly. The composition and framing of a 
design is a vital part of telling the story of that design, be it a movie, cartoon, or picture of a place not yet built.
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Module 6:  Animating Objects

Introduction:

Animating objects in a Fly Through or design showcase differs from animating objects or characters in visual effects and games 
in the same way that animating cameras differs between visual effects and design visualization. In a Fly Through, objects should 
move in a natural manner, at the real world speed they would be moved. Doors do not fling open, they gradually open to let the eye 
accustom to the new space, and to give a sense of presence to the room being entered. Doors open to announce to the design that 
the viewer has arrived, and to the viewer that this is a design worth entering.

Light-synchronized objects such as solar panels and automatic shades share the same personalities as other animated objects in 
design visualization. Solar panels do not merely follow the sun; they are flowers straining for the last gasp of daylight, stunning in 
their photovoltaic blooms. In that same vein, awnings, shades, and other covers do not merely move, rather they are the wrapper 
on an amazing gift being slowly opened. If they are closing, they are protectively wrapping the house against the elements so that 
the occupants may relax in comfort.

In this module, you will explore simple tools for animating objects, as well as moving pivot points and linking objects in a 
hierarchy. Additionally, you will make use of the Curve Editor, key tangents and curves, and make a brief foray into constraints for 
synchronizing animation between objects easily.

•	 Lesson	1:		 Solar	Panels	Tracking	the	Sun

1.	 Open Demo House M601.max from the project scenes folder, or continue working with your file from the previous 
lesson. 

2.	 Open the Layer Manager and hide all layers except the Solar Panels and Daylight layer.

3.	 The solar panel needs to have its pivot moved into the right place to rotate properly. For this example, the panels are 
slightly raised and track the sun on one axis. Select the Solar Panel01 group and choose Group > Open from the top 
menu.

4.	 Select the Panel01 object, and click on the Hierarchy tab on the Modifier Panel.

5.	 Make sure the Pivot button on the Hierarchy tab is selected, and then click on the Affect Pivot Only button. This will 
allow you to move the pivot of the panel without affecting the panel’s position.

6.	 Move the pivot of the panel down to the top of the post01 object. You can move it exactly by clicking on the Align 
button on the Main Toolbar, and then clicking on the post.

7.	 In the Align dialog that pops up, align the Pivot of the panel to the Maximum of the post, on the Z axis only. The 
alignment options you choose for this type of operation will depend on the panels, the attachments, and if the motion 
will be visible from underneath with an exposed joint or from the top only.
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Figure 6.1: The Align dialog, showing the pivot aligned to the post.

8.	 Once the pivot is aligned, click on the Affect Pivot Only button again to manipulate the panel geometry.

9.	 For this lesson, you will manually animate the panel tracking the sun on one axis. For this animation, the sun animates 
from sunrise to sunset over 10 seconds at 24 frames per second. Press A for Angle Snap, and rotate the panel 60 
degrees on the Z axis to roughly face the sun.

10.	 Click on the Auto Key button, or press N to animate in Auto Key mode, where Autodesk® 3ds Max® Design software 
will automatically add keys at any frame when a property is changed. In Auto Key mode, 3ds Max Design will also add 
key frames at frame 0 when an object is animated on any other frame.

11.	 Slide the Time Slider to frame 239, the end of the animation.

12.	 Rotate the panel by -120 degrees on the Z axis to roughly face the sun at sunset.

13.	 Click on the Auto Key button again or press N to turn off Auto Key mode. Note: When animating in Auto Key, be 
careful about turning it on and off. It is very easy to forget that Auto key is on, and accidentally animate objects, lights, 
and materials.

14.	 This step depends on the personality you wish to imbue the solar panels with. In Module 5 on animating a Daylight 
System, the travel of the sun in the sky was eased at the start and end to produce a more dramatic sunrise and 
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sunset. While the earth does not slow down at sunrise and sunset, this can add a dramatic flair to an animation, as the 
darkness comes and goes slowly. For solar panels tracking the sun, easing their motion lets them appear to reach for 
the sun at its highest point, and linger during sunrise and sunset. On the Timeline, right click on the green rotation key 
for the panel at frame 0.

15.	 In the dialog that pops up, choose Panel01: Z Rotation.

16.	 On the Panel01: Z Rotation dialog that pops up, set the out tangent for the key at 0 to Slow. This will start the rotation 
of the panel slowly from frame 0, rather than springing into motion.

Figure 6.2: Setting the Out tangent of the panel rotation to Slow.

17.	 On the Panel01: Z Rotation dialog, click on the right arrow to set the tangents for Key 2, at frame 239. Set the In 
tangent for Key 2 to Slow as well.

18.	 With the panel still selected, choose Group > Close from the top menu.

19.	 Press C to switch to a camera view, and choose Solar Panel Cam from the available cameras list.

20.	 Choose Animation > Make Preview from the top menu. Make a preview of the animation to see the solar panels 
following the sun.
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At this point, you may wish to clone the panel using the Array tool to create a grid of similarly animating panels. When animating 
objects that have a purpose or a visible goal such as panels tracking the sun, unless the animation calls for a very specific realism in 
timing, any chance to add life to those objects in animation will make a more effective presentation. For further refinement on the 
animation, open the Curve Editor and change the tangents of the rotation keys to Bezier. The handles governing the rate of rotation 
can be manipulated for a slower start and stop as desired. When doing this however, make sure that the Daylight System is adjusted 
in the same way, and that there are enough frames to allow the viewers’ eyes time to adjust and watch the travel of the sun and 
panels. This same technique of animated rotation can be used on screens and shades that pivot to shade a building.

•	 Lesson	2:		 Animating	a	Telescoping	Sliding	Screen

In this lesson, you will animate a Telescoping Sliding Screen made of perforated metal in a frame. As with the previous lesson, the 
difference between simply moving the screens and adding life to them is a subtle one, but can have a huge visual impact on the 
viewer. Additionally, a correctly animated screen better conveys the weight and movement of the real thing and how people move 
them. Sliding doors and screens do not start and stop instantly; rather they have their own inertia. We do not like to slam our doors 
open or closed, nor does it look right in an animation. A correctly animated screen or door also, as mentioned before, announces 
the viewer to the room and the room to the viewer, unfolds like a flower, or wraps protectively around a building. The additional 
component in this lesson is the rigging of the screens so that you need only pull on the end screen and the others telescope open 
or closed. An elegant rig of a model allows animation to be done with maximum control through the simplest of manipulation.

1.	 Open Demo House M6-02.max from the project scenes folder, or continue working with your file from the previous 
lesson.

2.	 In the Layer Manager, hide all of the layers except for Exterior Screens.

3.	 There is a three panel sliding screen that extends across the dining room to block low sun during dinner if desired. The 
screens ride on a track along the roof, riding along the deck on wheels. For this lesson, you will animate the leading 
screen along a path using a path constraint, and then rig the middle to follow using a position constraint. Select the 
leading screen, the one closest to the house, and then choose Animation > Path Constraint from the top menu.
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Figure 6.3: The exterior screens and their tracks in the starting position.

4.	 The path you will use is a line, drawn from the leading edge of the first screen to the rubber stop at the end. Select the 
object Screen Path either by clicking on it in the view port, or by pressing H and selecting it in the Select From Scene 
dialog. Note that for this lesson the pivot point of the leading screen has already been moved to the leading corner 
nearest the start of the path; you will need to do this to make sure the screen does not jump onto the path at its pivot 
point.
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Figure 6.4: The leading screen constrained on the Screen Path, shown extended out.

5.	 3ds Max Design will automatically generate key frames at the ends of the frame range for the path constraint. On the 
Timeline at the bottom of the interface, select the keys and delete them by pressing Delete.

6.	 With the leading screen almost ready to animate, select the middle screen and choose Animation > Position Constraint 
from the top menu. The Position Constraint enables one object to calculate its position relative to one or more other 
objects. Click on the innermost screen to select it as the position constraint target.

7.	 3ds Max Design will switch to the Motion tab on the Command Panel once you have chosen the position target for 
the constraint. On the Motion tab, in the Position Constraint rollout, click on the Add Position Target button and then 
select the outer fixed screen. Click the button again to stop selecting position targets.

8.	 In the Position Constraint rollout on the Motion tab, click on Keep Initial Offset so that the screens maintain their 
original position relative to each other.
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Figure 6.5: The middle screen is position constrained between the first and third screens, shown extended for clarity.

9.	 At this point, the middle screen should follow the leading screen by half the distance when the leading screen is 
moved along the path. Go to Create > Helpers > Manipulators > Sliders from the top menu, or click on the Create tab 
on the Command Panel, then the Helpers button, Manipulators from the drop down list, and then Slider from the 
available buttons. Place the slider somewhere near the top left corner of the viewport.

10.	 For this lesson, you will wire the percentage of the leading screen along the path to the slider, so that from any view 
and without the screen being selected, you can animate the screen. This kind of rig is particularly useful when a given 
object may be animated multiple times, or is nested within a group. On the Modifier tab for the slider, enter Dining 
Screen in the Label field, a Maximum Value of 1, and 0.1 and 0.1 for the X and Y coordinates.

11.	 Right click on the slider and choose Wire Parameters from the Quad Menu. When the wire choice floater pops up, 
choose Object (slider) > Value.

12.	 Click on the leading screen with the dragline, and when the wire choice floater pops up, choose Transform > Position 
> Path Constraint > Percent. This will spare you from digging down in the Motion tab to animate the screens sliding 
open or closed; you just need to animate the slider.

13.	 In the Parameter Wiring window, the left side should show the slider’s value selected, and the right side should show 
the screen’s path constraint percentage selected. Click on the right arrow to establish the control direction from slider 
to screen, then close the window.
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Figure 6.6: Wiring the slider value to the path constraint percent; shown with control direction.

14.	 On the Main Toolbar, click on the Select and Manipulate button, then test the slider by clicking and dragging on the 
value marker at the bottom. You should see the screens telescope open and close as you drag. Even if the screens 
themselves are not selected.

15.	 Test an animation of the screens by clicking on Auto Key or pressing N, dragging the time slider to frame 120, and 
then manipulating the screen slider value to 1. The screens should open over 120 frames, with the key frames on the 
manipulator instead of the screens. 
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•	 Lesson	3:		 Spinning	Fans

In this lesson, you will set up a fan to rotate continuously, with no drop in spin velocity. As part of this, you will make use of Out of 
Range types in the Curve Editor, as well as linking objects in a parent-child relationship.

1.	 Open Demo Fan.max from the project folder scenes directory. This is a simple room, with three ceiling fans on the 
centerline.

2.	 For this lesson, the fan blades and hub are modeled as separate objects, which need to be linked before animation. 
Select Fan Blade01 from the scene by clicking on it or pressing H and choosing it in the Select From Scene dialog.

3.	 On the Main Toolbar, click on the Select and Link button, then clicking on the hub to choose it as the parent. Note: 
3ds Max Design operates in a driven-driver workflow, where the child object is chosen first, and then the parent is 
selected. The same flow applies as you have seen to constraints.

4.	 Repeat this step for each fan blade, linking the blades of the fans to their respective hubs. You can select all of the 
blades of a fan and then link them to the hub to save time, versus linking individually.

5.	 For this trio of fans, you will constrain the two end fans to the center, so that rotating the center hub spins all of the 
fans together. Select the hub of the two side fans, and choose Animation > Constraints> Orientation Constraint from 
the top menu.

6.	 3ds Max Design will show a dragline from the fans to the mouse pointer, as it is looking for the orientation target. 
Click on the center fan hub.

7.	 The Motion tab on the Command Panel will pop up, with controls for the Orientation Constraint available. In this 
example, the pivots of the hubs have been aligned to the hub centers, with the fans spinning on their Z axes.  

8.	 Select the center fan hub, and press E to rotate it, then press A for angle snap if it is not already turned on.

9.	 Turn on Auto Key mode by clicking on the Auto Key button or pressing N.

10.	 Slide the Time Slider to frame 12, and then rotate the fan on the Z axis by 360 degrees.

11.	 Turn off Auto Key mode to avoid accidentally animating anything else.

12.	 The fan now spins once around, and the other fans should follow it. However, the fan starts and stops gradually, as key 
frames by default have Bezier interpolation which smoothes out the rotation. Open the Curve Editor, and scroll down 
to the fan hub Z rotation. 

13.	 Select the Z rotation, and choose Controller > out of Range Types from the top menu in the Curve Editor.

14.	 In the Out of Range Types dialog, choose Relative Repeat from the available preview windows. This out of range type 
will repeat the animation, starting the new cycle at the end of the old one rather than from 0 again. For this lesson, 
you could have also used Cycle or loop, as the fan spins in a full circle; the difference between the types is defined by 
where the new animation begins as it returns back to the starting value.

15.	 Select both key frames on the Z rotation, and click on the Set Tangents to Linear button on the Curve Editor Toolbar. 
The line representing the in between frames of animation between the keys should now travel straight from key to 
key.

16.	 Click on the play button, and you should see the fans continuously spinning, with no drop in velocity after each spin.
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In this lesson, you synchronized rotation of the fans using an orientation constraint, and then animated one fan hub to spin 
continuously. This type of rigging and ease of control allows for animation to be set up to run automatically in a scene, without 
the bother of animating the objects for the whole duration by hand. Additionally, an orientation constraint allows objects’ rotation 
to be synchronized, or even shared and split between multiple targets for percentages of rotation, as is seen in gears and clocks. 
This type of animation, known as ambient animation, is particularly useful in adding life to a scene. Without things purposefully 
animated, a scene is exactly static and hence looks unnaturally stiff. It is up to the design visualization artist to bring a scene to 
life as the camera flies through; we expect a certain level of background movement in our surroundings, else the animation is less 
believable as it is not what we expect; it is not obviously, quietly right.

•	 Lesson	4:		 Opening	a	Hinged	Door

In a Fly Through, any opportunity to add drama to the scene and emphasize the importance of procession in the space should 
be seized by the artist. One of the easiest ways to do this is to open doors to rooms, both ones the camera will fly into, and ones 
that it will see into. However, opening every closet, utility, and bedroom door looks odd; hence judicious use of opening doors is 
warranted. As an example, in the demo house used in this workbook, seeing the coat closet, linen closet, all of the bedrooms, and 
the bathroom doors open would be odd looking. However, as the camera proceeds down the hallway past open secondary bedroom 
and bathroom doors and closed linen closet doors, seeing the master bedroom door open announces that the coming view is 
something special.

1.	 Open Demo House M6_04 from the project scenes directory.

2.	 Using the Layer Manager, hide all of the layers except Interior Doors and Interior Walls. Freeze the Interior Walls layer.

3.	 Select the master bedroom door group.

4.	 Open the group by choosing Group > Open from the top menu.

5.	 Select the door object. For this lesson, the pivot of the door has already been placed on the hinge pin, using the Affect 
Pivot Only option in the Hierarchy menu.

6.	 The door to the master bedroom is currently closed. At frame 60, turn on Auto Key by pressing N, and rotate the door 
open on the Z axis until the lever handle almost touches the master bedroom wall. You will want to turn off Angle 
Snap before doing this by pressing A if it is on. Having and object like a door rotate an exact amount when opening, 
such as 90 degrees, looks odd in an animation, as doors are usually opened greater than 90 degrees but not to a 
specific angle; just as long as the door does not slam into the wall it will look right.

7.	 When animating a door, it is often helpful in adjusting the timing to animate the basic motion of opening, and then 
adjust the selection range of the animation to best fit the camera motion. Press C to switch to a camera view, and then 
choose Fly Cam Master bedroom from the available cameras list.

8.	 If you are not in a shaded view, press F3 to switch the viewport to Smooth + Highlights, and then press the play 
button.

9.	 You should see the door open as soon as the camera starts to move, which happens too soon. Right click on the 
Timeline below the Time Slider, and choose Configure > Show Selection Range.

10.	 Select the door. Now below the key frames on the Timeline will be a selection range bar with head and tail markers.

11.	 Click in the middle of the selection range bar, and slide the animation to the right, so that it starts at frame 30 and 
stops at frame 90.
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12.	 Next, click and drag on the tail marker of the range bar, and stretch out the animation length to 70 frames.

13.	 Press the play button again to view the animation. The camera now comes closer to the door before it opens, and the 
door sweeps open to reveal the master bedroom in a slower reveal.

A major part of animating in design visualization is acknowledging the procession and transition built into the design. This is done 
through careful camera framing and animation, but also through carefully timed animation of key objects such as doors. Doors are 
not just a barrier between room and hallway; they are a treasure chest lid to be opened to see the design inside. 
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•	 Lesson	5:	 Animating	Components	Imported	from	the	Autodesk	Revit	family	of	products

Components such as doors that are imported from software based on the Autodesk® Revit® platform come in as a single mesh, 
with a Multi-Sub Object material assigned. To animate the door opening, there are two methods to use: detaching the animated 
part, or using sub-object animation. There are advantages to both methods; detaching the animated part allows for easier fine-
tuning of the animation, while animating sub-objects may be slightly quicker. How to decide which method to use hinges upon the 
quality of animation needed. Animated sub-objects show up in the Track View as animated vertices with a Master Point Control. 
If the animation is a linear motion or rotation, with no change in velocity, or if the basic slow tangents will suffice, sub-object 
animation will work nicely. For example, a spinning fan or sliding door falls into this category, as the motion is straightforward. 
If the animation needs to be stylized or have custom tangents, detaching the part is a better option. A separate object will have 
one track for each axis of motion and rotation, making control of the key tangents much simpler. Swinging doors or telescoping 
objects are the kind of objects and animation that is easier to adjust with a detached object. This lesson will explore both methods, 
allowing you to choose the best suited.

•	 Animating	a	sub-object

1.	 Open Demo House M6-04.max from the project scenes folder. This is a version of the house built in Revit-based 
software, and imported into 3ds max Design. This lesson will show the animation of sub-objects within a mesh.

2.	 On the Layer manager, hide all of the layers except Exterior Doors.

3.	 Select the middle of the three sliding doors that open onto the deck.

4.	 Press 5 or right-click and choose Element from the quad menu.

5.	 Select the inner door and glass. They should be separate elements from the frame and fixed door.

6.	 Press N to enter Auto Key mode for animation.

7.	 Scrub the Time Slider to frame 72. At 24 frames per second, this means the door will open slowly over three seconds.

8.	 Press W for Select and Move, and slide the door on the X axis until it is almost open.

9.	 Press N to exit Auto Key mode.

10.	 Press the play button to see the door open.

11.	 Open the Trackbar with the door selected.

12.	 In the Trackbar, you should see the door object, with no keys in the position, rotation and scale tracks. However, the 
Object track, when opened, shows tracks for each animated vertex, along with a master controller. Select all of the 
keys, and click on the Set Tangents to Slow button at the top of the Trackbar.

13.	 Press play again, or make a preview of the animation.

14.	 The door now starts to open slowly, and comes to a slow stop. If the motion seems to fast or slow, try sliding the end 
keys forward or backward on the timeline to adjust the timing. The animation can also be moved and scaled on the 
Timeline using the Range Bars.

15.	 Right-click and choose Top Level from the Quad menu to manipulate the whole object or continue animating other 
objects.



68

2011
•	 Animating	a	Detached	Object

1.	 Open Demo House M6-04.max from the project scenes folder. This is a version of the house built in Revit-based 
software, and imported into 3ds max Design. Alternately, continue working with the scene from the previous lesson.

2.	 On the Layer manager, hide all of the layers except Exterior Doors, if they are not already hidden.

3.	 Select the front door, which is opposite the sliding doors and has a sidelight.

4.	 Right click and choose Element from the Quad menu.

5.	 Select the front door and its handles and glass by clicking on the front door and then holding Ctrl and clicking on the 
handles and glass.

6.	 On the Modifier tab of the Command Panel, scroll down into the Edit Geometry section and click on the Detach 
button.

7.	 Detach the door as a separate object, and name it Front Door.

8.	 Right click and choose Top Level from the Quad menu.

9.	 Select the Front Door Object.

10.	 On the Hierarchy tab on the Command Panel, click on the Pivots button.

11.	 Click on the Affect Pivot Only button.

12.	 Move the pivot of the door to the inside corner closest to the coat closet, where the door hinge would be.

13.	 Click on the Affect Pivot Only button again to be able to animate the object.

14.	 Scrub the Time Slider to frame 90, and press E to Select and Rotate.

15.	 Press N to enter Auto Key mode for animation.

16.	 Rotate the door open on the Z axis by about 95 degrees.

17.	 Press N to exit Auto Key mode.

18.	 Press C to change to a camera view, and choose Entry Cam from the available cameras list.

19.	 Press the play button to see the door open.

20.	 The door opens quickly, and seems to slam at the end of the animation. With the door selected, open the Trackbar.

21.	 On the Z track of the door’s rotation, select the keys and change the tangents to custom if they do not have Bezier 
handle already.

22.	 Elongate the handles slightly to slow down the motion at the start and end of the animation.

23.	 Make a preview of the animation to view the door opening.

Conclusion:

A building does not get up and walk around, so often they are thought of as static creatures, slaves to weather and their 
occupants. They are not the still statues we relegate them to be, or at least they have the capacity not to be. The goal of the design 
visualization artist is to bring the building to life both in how it looks, and how it feels to walk through. In animating a building, a 
ceaseless fluttering of apertures and appendages is not desirable; the building should seemingly exist to show itself to one viewer 
at a time. The structure should be alive with purpose, on display for only those discerning enough to view it.
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