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Abstract 
 

The knowledge on how to create realistic lighting in computer graphics is one part 
that sets a realistic scene apart from one that can easily be spotted to being made in a 
computer. There are however many methods to reach realistic results with lighting. 
In this research, the area of focus is how to achieve it with Mental Rays Area Lights 
using Autodesk Maya. The process will first be explained with a simple scene where 
the results of some of the most relevant settings will be explained. Then, those 
techniques will be applied in two scenes to obtain a realistic result. The quality of 
light is however not only dependent on the lighting itself, but also on the material 
properties which would be the next logical step to future research which will not be 
taken into consideration in the span of this paper. 
Keywords: lighting, shadows, area lights, soft shadows, realism, Mental Ray, 
Autodesk Maya, rendering 
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1 Introduction 

What is light? That is the first question that should be asked before even attempting to 
light a scene in three-dimension (3D). 3D Artist should also ask themselves, what 
mood they are trying to convey, what time of day it is, where they want the viewers' 
eyes to move. All those and many more questions should be answered before the first 
light is put into the 3D scene. 
 
To truly show the form and depth of any object, the artist will need a good 
understanding of how to use lights. Without proper lighting in computer graphics, any 
object or scene will look flat and unrealistic. The same can certainly be said of any art 
that is based on lighting. Photography is a great example of this, where individuals can 
see what provides a great photographer his edge is his knowledge on how to use light 
and shadows to convey a certain feeling or lead the viewer’s eyes to the desired point 
of interest. 
 
Since lighting in computer graphics is such a massive area to research, this paper will 
focus on lighting with Mental Ray Area Lights in Autodesk Maya software. [13] 
The reason for this choice is Mental Ray Area Lights are the type of lights that most 
closely simulates the behavior of a real life light source. This is because their light 
rays emits from a defined area, where as with other lights in Computer Graphics (CG) 
the light rays emits from an infinite point in space. 

 

1.1 Aim of research 

The aims for the research is to gain a better understanding of what Mental Ray Area 
Lights are and how to use them efficiently when lighting a scene within Maya. The 
process will be executed by examples of renders that point out weaknesses and 
problem areas. It will also point out how to use the settings for the light, as well as the 
renderer to solve those problems without the expense in rendering times.  

1.2 Research questions 

I will be working with the lighting in the three example scenes, in order to better 
understand how to use Mental Rays Area Lights in different situations. The following 
questions should also be answered in the course of this thesis. 
 

• What are Mental Ray Area Lights? 
 

• How can they be used to realistically and efficiently light the scene? 
 
 

2 Technical Background 

Lighting in Maya is not more complex or easier than lighting in the real world. 
However that is mostly true, because in CG there is the ability to fake lights, and to 
make decisions on whether they should cast shadows or not, or if they should only 
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emit Diffuse light (the general illumination of an object) or Specular light (the 
highlight that is sometimes visible on an object) or both which is the standard in most 
3D software packages.  
 
You can further decide the color based on a color palette or based on Kelvin degrees 
(which is a scale that represents the color of the light at different temperatures). [8] 
Actually there are a multitude of settings that can be adjusted on CG lights that would 
have little or no control over in the real world; however the actual placement is more 
or less the same. Therefore if an individual has the knowledge on how to set up the 
lighting for a photo shoot, then setting lights in CG is that much easier to find the right 
settings to obtain the required effect. 
 
An early philosophical history of light, Pythagoras in 582-500 BC put forth the visual 
ray theory in which he suggested that light was something emitted by the eyes, that 
shines on the object. It is when the ray touches the object that we can see it, much like 
the sense of touch works. [1] [9]  

 
Democritus in 460-370 BC thought that it was the object themselves that emitted 
particles and this caused us to see them. [1] 
 
Plato in 428-327 put these two theories together and suggested the method in which 
we see are a result of both the object emitting particles and rays emitting from our 
eyes. [1] [9] 

 
While Epicurus in 341-270 BC stated, light originates from a source that illuminates 
objects and that it is the reflection of that illumination that causes the objects to be 
visible. [1] 
 
And, Aristotle in 384-320 BC rejected the visual ray theory, but accepted the notion 
that the origin of vision lies in the activity between the eyes and the object. Ultimately 
he asked, "If the lights originate from either the object or the eye, why are things 
invisible in the dark?" And with this logic, he invalidated the visual ray theory, as well 
as the particle emission theory. [1] 

 
 

2.1 Different types of digital lights 

The different types of light that exist in Autodesk Maya’s program are: 
 

Point lights are lights that like their name emits from a single infinite small point in 
3D space and they are omni directional, which emits light in all directions in the 
scene. [2] [3] [7] 

 
Spot lights are the most commonly used light in computer graphics and perform 
similarly as a real spot light, however in Autodesk Maya the cone angle, drop off and 
the penumbra angle can be easily adjusted. This light also emits from a single point in 
3D space. [2] [3] [7] 
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Directional lights are lights which illuminates all of the objects in the scene from the 
same angle. It is very useful for simulation daylight. [2] [3] [7] 

 
Ambient light will uniformly light all the sides of all the objects in the same method, 
thus lowering contrast and readability of the scene. [2] [3] [7] 

 
Area lights are the types of light that simulates a physical size of the light source and 
in contrast to the other lights, scaling an Area light will have an impact on the lighting 
in the scene. [2] [3] [7] 

 
Geometry lights when used in conjunction with Global Illumination or Final Gather 
(these both are algorithms that simulates light bouncing with in a scene), makes it 
possible to use any scene geometry as a light source. [2]  
 
Sky domes are spheres mapped with an image usually an High Dynamic Range image 
(HDRI) that emits light into your scene. [2] 

2.2   What is light? 
When we think about light, we usually think of illumination which is the deliberate 
application of light to achieve some practical or aesthetic effect. [12] However, we 
seldom think about the different details which cause a light to appear believable. 
These different parts of the light draws on the surface it hits to provide clues of the 
underlying material. These different parts of the light are from Arnold Gallardo's book 
3D lighting, history, concepts & techniques.[1] 

 

 

Reflection: 
This is the bouncing or throwing back of light as it hits 
a surface. 

 

Refraction: 
This happens when the light passes from one medium 
to another and the new medium causes the light to 
bend and change direction. 

 

Transmission: 
It is the conduction or conveying of light through a 
medium. 
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Interference: 
This is the wavelike interaction of light that results in 
amplification, cancellation or composite generation of 
the resultant lightwave. 

 

Diffraction: 
This is the apparent bending of light around an edge 
that results in intensity and directional changes. 

 

Scattering: 
It is the spreading or dispersal of light as it interacts 
with matter or media. It is the multiple reflection of 
light in different directions. 

 

Diffusion: 
It is the even scattering of light by reflection from a 
surface. It also refers to the transmission of light 
through a translucent material. 

 

Absorption: 
This is the non conductance or retention of light by 
matter or media that does not result in either reflection 
or transmission. 

 

Polarization: 
It is the selective transmission of light through a media 
based on its orientation. When light is reflected or 
refracted its orientation and alignment change. 

 

Dispersion: 
It is the effect of light being separated or broken into 
different wavelengths because the light passed through 
a second medium that has a different refraction index 
from the first. (The prism effect) 

2.3   Importance of Shadows 
Shadows will convey depth to a scene; therefore they should be as equally important 
as the illuminating part of lights. They can also help illustrate the mood of the scene or 
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the feeling of a character.  It is a good habit to spend the same amount of time setting 
up the shadows as setting up the lights. 

2.4   Soft shadows for realism 
When working with shadows in Maya, individuals has to be aware that it is not 
enough just to activate the shadows in the settings for the light. It will only lead to 
harsh and jagged shadows in the scene. Also, there are many different settings for the 
shadows that should be considered, and how to set them up where they have soft edges 
in a similar manner where they appear similar to real life. Outside CG only sunlight 
has any real hard shadow, and then it is only when the shadow is close to the object 
that casts it. 

 

3 Realization 

To illustrate the scenarios where it might be preferable to work with Mental Ray Area 
Lights and in order to explain some of the most relevant settings for Area Lights, three 
scenes were built. The first scene is to illustrate the different settings and some of the 
characteristics of the different types of Mental Ray Area Lights and its shadows. The 
two following scenes are examples of when and how Area Lights would be preferable 
to other lights in order to achieve more realistic lighting.  
 
 
3.1 Scene 1 
 
In order to easily provide clear examples for the different settings found in Mental 
Rays Area Light, it will be preferable to use simple geometry in an uncluttered scene, 
and thus making it easier to concentrate on what this section will demonstrate. 
 
3.1.1 Scene setup 
 
To illustrate the results that each light and its different settings produce, this scene will 
be built with very simple geometry and two versions will be created. The background 
will be made up by a polygon cube with three of its sides deleted in order to easily 
view the inside of the cube where the objects and lights will be located. The objects 
will consist of more simple cubes. In the first version of the scene, there will be only 
one cube in order to highlight the result of different types of Area lights. The other 
version will have four cubes in line to further clarify the results of the light settings. 

 
3.1.2 Light setup 
 
The lights will all be placed to the right side of the scene, above the geometry and at 
approximately a 45 degree downward angle aimed towards centre scene. This setup 
was chosen to easily obtain the desired shadows needed to illustrate the result of the 
different shadow settings. 
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3.2 Scene 2 
 
When lighting a commercial product for an magazine add or similar situation, the 
main focus would be in showing off the characteristics and shape of that product and 
therefore it would be preferable to have a setup similar to that of an photographers 
studio. 
 
3.2.1 Scene setup 

 
This scene is built in a similar approach as for at product shoot in a studio. It has been 
setup to resemble the method Gibson (a famous US based guitar manufacturer) 
displays some of their guitars in their product catalogue. The geometry in the scene 
consists of a Les Paul Custom guitar, placed center shot with a slight angle and viewed 
from a low point through the camera. Beneath the guitar is a thin polygon cube with a 
mia_material_x shader set to the properties of a glass table with a reflection falloff 
(max distance) for an added visual effect. Also, there is a backdrop screen in the 
background with a mia_material_x shader with translucency turned on to simulate a 
studio backdrops light effect. [4] 

 
3.2.2 Light setup 

 
The lighting in the scene consists of one spotlight and six area lights, all the lights 
have Mental Ray Area Lights use Light Shape turned on. Intensity is set differently on 
all lights as real studio lights seldom have the exact same intensity level. [5] The 
Decay Rate which is the rate at which light loses strength is set to quadratic since this 
is the system that lights behave in the real world. [1] [6] Since High Samples are the 
setting that determines the graininess of the penumbra area of the shadow and that the 
graininess itself is very dependent on the size of the Area Light and its distance from 
the shadow area, the value of that setting will most likely vary greatly. 
 
3.2.3 Shadow setup 
 
For the shadows, only the backdrop spotlight is using shadow maps, since that light is 
not needed for any type of high quality shadowing. The area lights all use Raytraced 
shadows except for the light beneath the guitar that fakes Global Illumination 
bouncing up from the table’s reflective surface. The decision to skip shadows on that 
light was made due to that the shadows did not add to the quality and overall look of 
the shot, however they added to the cost in render time. 
 
3.2.4 Render settings 

 
Since this scene is for a product shot, the need for high quality is great and the size is 
set to 2480 in width and 3508 in height with a 300 resolution, which is the samevalues 
as a high quality A4 print. The render quality is set to Production and the filter was 
changed to Lanczos since this provides a sharper final render than the default Gauss 
filter that tends to be slightly blurry. 
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During lighting the quality was set to draft and at 25% of the final render size in order 
to save render time. For shadow testing, the quality was raised to Preview but size was 
kept at 25%. The test render’s varied in time from 3 seconds up to 19 seconds during 
the final adjustments. The final high quality render took 1 hour and 15 minutes. 

 
 

 
3.3 Scene 3 

 
Faking Global Illumination is the main thought behind this scene, the precise method 
to set up the lights will vary from scene to scene, but the basic workflow should be 
similar for most scenarios when trying to fake this effect in Computer Graphics. 
 
3.3.1 Scene setup 
 
This scene is built up as a small study room, with one window for letting in light thus 
getting a chance on lighting the room through faked Global Illumination by using well 
placed area lights. The room has its window to the left in the scene, a desk and a chair 
in center shot with two shelves above the desk on the wall, on the right side of the 
scene is another shelf and there are books everywhere. The choice to use a huge 
amount of books was made because it was a fairly easy method to add a great deal of 
detail of character to the scene, without spending too much time on modeling and 
basic scene setup. 
 
3.3.2 Light setup 

 
The lighting in this scene will consist of one spot light placed outside the room and 
shining in through the window. The Global Illumination part of the lighting will be 
represented by placing area lights where the direct light from the spotlight hits any 
object in the scene. These lights will have quadratic falloff activated to simulate the 
effect of bounced light and looses intensity much faster than illumination coming 
direct from a light source. Furthermore, the Area lights will have Mental Ray Light 
Shape (for Maya Area Light) or Area Light (for Maya Spot Light) activated since that 
is the setting that will tell Maya to make use of the Mental Ray Area Light and thus 
provides a more realistic result for the final render. 
 
3.3.3 Render settings 

 
The render settings will be set to preview during placement of the lights to allow for 
faster test renders. For the final render, the quality will be raised to production, with a 
lesser setting for Raytracing and Refraction, since these are not very relevant to the 
materials chosen within the scene.  

 
 

4 Results and Discussion 

There are many different settings for Mental Ray Area Lights, and there is also many 
different methods to use the light itself, however in this thesis the focus are on 
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clarifying the most relevant settings for the light and how to use it as a lighting setup 
for the studio shot and how to recreate realistic lighting coming in through a window 
and then bouncing around to light a room in a realistic manner. I could surely have 
gone further with this research and it was at times difficult to stay focused on the 
scope of what it should cover, when subsequently during researching CG Lighting, 
finding new areas that seemed equally important in creating realistic lighting for 
Computer Graphics. The scenes that are discussed in this section should therefore be 
viewed as a starting point to achieving great realistic lighting within a scene. 
 
4.1 Scene 1 
 
In the first scene, the setup was to obtain an easy overview of how the different 
settings in Mental Ray Area Lights. It was fairly easy to gain a quick understanding of 
which settings were important, especially since there are very few settings for the 
Mental Ray Area Light. The most important setting it does have is actually to simply 
activate it, and this is accomplished by checking the Use Light Shape box. When 
working with a Spot Light, this attribute is simply called Area Light. It is located in 
the Area Light dropdown tab of the Mental Ray section in the Attribute Editor for the 
chosen light. It is important to point out that in Autodesk Maya, not all of the various 
lights have the possibility to activate Mental Ray Area Lights. This option is only 
available for the Spot Light and for the Area Light.  
 
 As stated earlier, checking the Use Light Shape box is the most important thing to do 
for it totally modifies the attributes of the selected light. In the following images in 
Figure 1, the effects of using only a Spot light or an Area light are displayed without 
Use Light Shape activated. Also, displayed is how the Area and Spot light will appear 
when it is activated, however without any other changes made in the settings.  
 
 

  
                            Area Light.              Area Light with Mental Ray  

                   Light Shape activated 
                 . 

 

  
                             Spot Light.                     Spot Light with Mental Ray 

                          Area Light Activated. 
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                                Figure 1. Area and Spotlights with and without Mental ray.  

 
 
The next choice in the Area Light settings is Type, this choice provides the possibility 
to decide what shape the Area light should be. There are four basic shapes to choose 
from, these shapes are Rectangle, Disc, Sphere and Cylinder, where the two first are 
2D shapes and the two last are 3D shapes. This means that the Rectangle and the Disc 
will emit light in 180 degrees while the Sphere and the Cylinder will emit the light in 
360 degrees. [10] 
 
That is the basic concept for the Type and how it works when used on the normal Area 
light, however when used with a Spot light it will still be the Cone Angle of the spot 
light that dictates the degrees with which the light is emitted. The major impact when 
choosing the different Types is most easily seen when working with Shadows 
activated, since the Type chosen will greatly affect the shape casted by the object 
when hit by the light. In Figure 2, a cube is illustrated by casting a shadow on a flat 
plane and thus not allowing the shadows to be distorted by any complicated geometry. 
 
 

  
                  Type: Rectangle 2D Shape.                        Type: Disc 2D Shape. 

 

  
                     Type: Sphere 3D Shape.                     Type: Cylinder 3D Shape 

 
                                              Figure 2. Area Light with four basic Shapes. 
 
High Samples is the next setting to consider. This one will have the greatest impact on 
the shadow quality, as well as the render time. Time should be spent adjusting this 
attribute to a value that provides the desired result without increasing the render time 
unnecessarily.  
 
The value will be different not only for every scene, but most likely for every light in 
every scene, since the quality of the shadow will be dependent on multiple factors; the 
size of the light and the distance between the light, the object it illuminates, and the 
surface on which the shadow is casted. The value in the High Samples box represents 
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the total number of sample points emitted from the light. [11] A higher number will 
reduce the graininess in the shadow; however it will also increase the render time for 
the scene. In Figure 3, the images are close-ups of a 1280 x 720 Production quality 
render to illustrate the difference in quality achieved when raising this value and the 
caption below tell the time spent rendering with the different settings. 
 
 

  
High Samples: 8 

Render time: 21 seconds 
High Samples: 16 

Render time: 24 seconds 

  
High Samples: 32 

Render time: 40 seconds 
High Samples: 64 

Render time: 1:16 minutes 
 

 
High Samples: 128 

Render time: 2:30 minutes 
 

                 Figure 3. High Samples Production quality render with shadows and render time. 
 
As in these visible examples, there really is a time when the artist has to consider the 
quality of the final render compared to the time it takes to render a frame. In this 
particular example, the difference in quality between when the High Samples are set to 
64 and when they are set to 128 really does not constitute the increased render time. 
 
The next two settings work together in a method, where the Low Sample value 
dictates how few samples that are allowed for the light and the High Sample Limit 
represents the number of times the light is allowed to bounce before it makes use of 
the Low Sample setting. The Visible checkbox tells the renderer if the light shape 
shall be visible in the final render and the Shape Intensity value tells which intensity 
the light shape will have in the render. 
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When setting up Mental Ray Area Lights, it is important to consider how the size of 
the light will impact the shape of the shadows in the scene. As to the difference from 
other lights in Autodesk Maya, the Mental Ray Area Lights are developed similar to 
an array of lights on an object. Therefore, the size of the light will influence the 
method that the shadows are cast within the scene.  
 
An Area Light that is smaller than the object that will cast the shadows, will make the 
shadows spread out from the object and the Penumbra, the area in which the light is 
totally obscured until where it is totally visible, will stay fairly thin. If the Area Light 
is the same width as the object, the shadows will be straighter and the Penumbra will 
start spreading out wider. When the Area Light is set to be larger than the object, the 
shadows that the object will cast will taper in behind the object, while the Penumbra 
area will become even wider. An example of this can be seen in Figure 4.  
 
 

  
           Area Light with a size that is thinner 

than the object. 
          Area Light with a width that is the 

same as the object. 
 

 
Area Light with a size that is wider  

than the object 
 

Figure 4. Area Lights method for casting shadows.  
 
Of course there are a multitude of other settings to consider when setting up the lights 
in a scene; however these settings are exclusive for Mental Ray Area Lights in 
Autodesk Maya. 

 
 
4.2 Scene 2 
 
For the product shot, the scene was, as earlier stated, prepared where it would 
resemble in the method Gibson displayed their guitars in their product catalogue. As 
for the lighting process, there was a great deal of experimenting to obtain the proper 
look on the guitar. The choice was made to create the light setup by soloing out each 
light and then carry out test renders to see the effect of each single light. This 
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workflow seemed to be efficient since the render times during testing was kept 
relatively low. The Mental Ray renderer only had to compute one light in each render. 
 
Figure 5 is an example with only the backdrop visible. The light is made by pointing a 
spotlight towards the backdrop. The spotlight has the Mental Ray Area Light activated 
with the High Samples set to 6 x 6 in order to reduce the graininess using the default 
setting of 3 x 3. It also demonstrates a clear readable form and there is no question 
about what kind of product this actually is.  
 

 

 
Figure 5. Spot Light for the backdrop. 

 
For Figure 6, the light was placed to the right side of the guitar in order to further 
bring out its shape. Since the shadows where of no great importance for this light, a 
High Sample setting of 16 was sufficient. Furthermore, the decision was made to 
activate Decay Rate with Quadratic Decay in order to get a more realistic light cast.  
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          Figure 6. Area Light straight from the right side. 

 
An Area Light was added in Figure 7 in front of and slightly to the right of the guitar, 
once again with the High Samples set to 16 and with Decay Rate activated. However, 
this time it was set to Linear, simply because it created a more desirable effect in test 
rendering. 
 

 
Figure 7. Area Light from the front right side. 

 
For Figure 8, an Area Light was added to the left of the guitar. Still managing to work 
with the relatively low setting of 16 for the High Samples and once again used a 
Quadratic Decay Rate for the light. 
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Figure 8. Area Light straight from the left side. 

 
This was the first light that proved to be difficult to get the correct settings which is 
shown in Figure 9. The Area Light is in front of the guitar and to the left. Since the 
front of the body is pear shaped and since the light is relatively close to the guitar, the 
High Samples was needed to be raised to 128 before the graininess disappeared from 
the highlighted area of the body. 

 
 

              
Figure 9. Area Light from the front left side. 

 
In order to show off the head of the guitar, a downward pointing Area Light was 
added above the guitar, to the front and slightly to the left which can be viewed in 
Figure 10. Also, there were problems with graininess in the highlight and it was 
needed to raise the High Sample to 256 before the result became acceptable. The Light 
is also set to have a Quadratic Decay Rate. 
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                                                        Figure 10. Area Light from above to highlight the head. 

 
Since the guitar is placed above a glass table, there was a need for one more Area 
Light to act as a bounce light coming off the table to make the final render appear 
more believable, see Figure 11 for this render. The light was place right beneath and in 
front of the guitar and was wider than the guitars body, this proximity between the 
light and the object led to harsh graininess in the highlighted area of the guitar, and 
that graininess did not become an acceptable amount until the High Samples were set 
to the very high value of 512.  

 
 

             
                                                          Figure 11. Bounce light from the table top. 
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The final render with all the lights put together is shown in Figure 12. 

 
 

            
             Figure 12. The final render with all the lights. 

 
 

4.3 Scene 3 
 
The final scene is built to resemble a one window study room with the objects usually 
found within a study. Not too much time was spent on the modeling and there is no 
texturing involved since the point of the scene is only to show how Mental Ray Area 
Lights can be used to fake Global Illumination and Final Gather (systems that 
simulates the natural occurrence of light bouncing against objects). The reason one 
would fake these lights are quite simply; it saves a huge amount of render time, as 
well as getting rid of the flicking light phenomenon that can sometimes occur when 
rendering an animation with Final Gather turned on. [4] 

 
The most difficult part of setting up a fake Global Illumination scenario is first of all 
to figure out where the bounce lights should be placed in the scene, a technique to do 
this is to look through the Spot Light that represents the sun and then see which 
objects becomes affected directly by the sunlight. [5] The second difficult part is to 
figure out the settings for the individual Area Lights, since they seem to differ very 
much depending on what look is desired.  

 
This scene represents a conundrum that is common in most lighting situations. There 
really is no law about how to setup the lighting in a scene. There are only some rules 
that should be used as guides. However, the final decision on where to place the lights 
and what settings they should have has to be based on what kind of look and feeling 
that is ultimately desired by the artist.  
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The lighting process of this scene starts with setting up a light that represents the sun 
shining in through the window which can be seen in Figure 13. This is accomplished 
by having a Spot Light with a small Cone Angle and a light intensity of 2 aimed 
through the window.  Raytraced shadows are on with a Light Radius of 0.3 in order to 
allow for the shadows to become softer the farther they are from the object that cast 
them.  

 
 

 
Figure 13. Spot Light shining through the window. 

 
In Figure 14, no actual lights were added, instead a mib_amb_occlusion node was 
connected to the base shaders Ambient Color input. This accounts for the lightening of 
the objects, as well as the darkening where objects are in close proximity to each 
other.  

 
 

 
Figure 14. Ambient Occlusion added to the Ambient Color input of the base shader. 

 
The first bounce light was added in Figure 15. It is the same as all the other bounce 
lights an Area Light with Mental Rays Light Shape activated. The light was placed 
under the desk and in front of the chair. 
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Figure 15. Bounce light under the desk. 

 
In Figure 16, a bounce light was placed to the right side of the desk and very close to 
the bookshelf. 

 
 

 
Figure 16. Bounce light in front of the bookshelf. 

 
To simulate the sunlight hitting the top of the desk and casting light on the wall and 
the shelves, a bounce light was placed on top of the table, Figure 17. 

 
 

 
Figure 17. Bounce light on top of the desk. 

 
In figure 18, a bounce light was added at the bookshelves lower left side, with its 
intensity set high to emphasize that particular area to become hit by light from three 
sources, the sun light, the floor and the bounce light from the bookshelf.  
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Figure 18. Bounce light on the lower left side of the bookshelf. 

 
Another bounce light was added to the bookshelf in Figure 19, this time placed higher 
up to simulate the light that hits the bookshelf in the same height as the desks top. 

 
 

 
Figure 19. Bounce light on the side of the bookshelf at the height of the desks top. 

 
After all the bounce lights were placed, the scene also needed to have some light cast 
from the blue sky outside. This light cast was simulated by placing an Area Light right 
outside the window and setting it to cast a slightly blue light into the room as seen in 
Figure 20. 

 
 

 
Figure 20. A blue Area Light shining in through the window. 

 
To obtain the final render result, in Figure 21, an Area Light was placed at the window 
pointing outwards from the room. This was set to develop the glowing effect that 
sometimes occurs in that area. 
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                Figure 21. An Area Light aim out of the window for a glow effect. 

 
 

 
5 Conclusion and Future Work  
  
The question I set out to answer when I started this research thesis was what are 
Mental Ray Area Lights? And how can they be used to realistically light the scene? 
The answer to the first question was rather simple and straight forward, and Thomas 
Drietmeyer, the Mental Ray software project leader, describes them as an extended 
light sources and further states that "Area lights are sampled, which means they 
behave as if consisting of an array of pseudo-randomly spaced lights (only much more 
efficiently)." [10]  
 
Therefore what does that really mean? It means simply that in difference from other 
lights in Autodesk Maya, an Area Light is a shape that has a multitude of lights spread 
out over its area. This is something that is not noticeable when first creating the Area 
Light since it does not really affect the light but rather it affects the shadow that the 
light will cause objects to cast within the scene. What an artist will notice with the 
shadows in the scene after activating both Shadows and the Light Shape/Area Light is 
that the shadows will have a Penumbra area going from where the light hits fully to 
where the light is totally occluded. This in plain words means that there will be soft 
shadows in the scene. The soft shadows are created by the multitude of light rays 
coming from the Area Light by letting the renderer compute how many rays of light 
hits a given area that is both occluded and illuminated. 

 
As for how to use them to realistically light the scene, Mental Ray Area Lights can be 
used for many different reasons and effects, just like any other light source. In this 
thesis, the Mental Ray Area Lights have been used to represent soft boxes, a common 
type of light source in a photographer’s studio. For the Product Shot scene, and in the 
Scene Lighting section, they were used to simulate light bouncing by placing them in 
areas that were struck by direct light from the Spot Light that represented the sun. In 
that same scene, an Area Light was also used to represent the ambient light that shines 
in through the window from the outside sky. There are certainly many other methods 
to incorporate Mental Ray Area Lights to realistically light a scene, but these two 
methods were the ones that were in the main focus for this thesis.  
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The main benefit in learning how to use Mental Ray Area Lights is the total control 
one gains over the lighting in comparison to the way it would work if another lighting 
situation would be chosen. It is true that a HDRI mapped sky dome would provide 
more realistic lighting and reflection. However in that scenario, you become totally 
dependent on the quality of the HDRI map and the approach to edit it is rather limited.  
 
As for Global Illumination and Final Gather, they are both rather costly in render 
times if a high quality render is desired. To control the lighting in the scene, there 
would be a need to use further lighting techniques in addition to them. 
 
5.1 The quality of the light 
 
Unfortunately, it has been proved to me during this thesis that there is no simple 
method to see how the quality of the light in Mental Ray Area Lights differs from 
other lights in Autodesk Maya. This is due to that the quality of the light itself is 
dependent on the material with which it interacts. Therefore to be able to properly 
research the quality of light, it would be essential to research the different shaders and 
the settings for said shaders within Maya at the same time. It would also be relevant to 
study how to use Caustics in order to see the quality of light in reflections and in 
refractions which are beyond the scope of this thesis. It would however be a logical 
step to take in further research in this area. 
 
5.2 The quality of shadows 
 
The major reason to use Mental Ray Area Lights is the shadow capabilities of the 
light. This is due to the fact that the light is built up by an array of many light sources 
spread over an area by emitting light rays into the scene from more than one point in 
space, thus providing the possibility of soft shadows. The quality of the soft shadows 
are controlled by the High Sample setting for the Area Light dropdown menu, and 
raising this value will allow for a higher quality of the shadow, however it will also 
increase the overall render time. 
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