
C ompositing 3D objects 
into a photo or fi lm/

video footage is a common 
task in post-production. There 
are a number of ways to do it 
effectively, such as using 
image-based lighting and 
radiosity techniques, which 
are all fairly common in 
today’s 3D applications. 
However, making a custom 
HDRI image for your lighting 
scheme actually requires a 
great deal of fi ddling about 
to capture the lighting and 
environment correctly during 
your intial shoot.

Before HDRI you could 
still composite 3D objects into 
footage pretty convincingly, it 
just needed a bit of skill and 
experience. In this example 
we’ll show you how you can 
use your lights to recreate the 
illumination by hand. There’s 
no voodoo at work here, just a 
little common sense and 
patience. Just about any 3D 
program that you work with 
will have the tools to enable 
you to do this, so there’s no 
fi nancial outlay involved.

Often you may only have 
the background image to work 
from but, if at all possible, try 
to obtain a second reference 
image of the scene that 
contains a roughly spherical 
diffuse white object (a fi st-
sized ball of white cotton wool 
works well, or even a white 
coffee cup or bowl). You can 

use this object to take colour 
samples so that you can gauge 
the colour and depth of the 
light that’s coming into the 
scene at different angles. This 
can help to eliminate some of 
the annoying guesswork from 
the task. Though as you’ll see 
from this tutorial it’s not 
always necessary.
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Simon Danaher reveals the best way to composite 3D 
objects into a still image without resorting to HDRI or 
Global Illumination techniques
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1Here’s the scene with the 3D object we want to composite loaded in. At the moment there’s 
just a single default light, and although we’ve matched up the camera with the perspective 

and angle of view there’s no correlation between the CG lighting and the image. For the time 
being, keep the fl at, grey material on the object.

2The fi rst step is to place the key light coming from outside the scene, which is coming from 
a large window to the left. You could be fussy and use a large rectangular area light for 

accuracy, but instead trade some accuracy for speed and just use a normal distant light. It’s 
angled slightly inwards, but with almost no pitch so that the light strikes the fi gure evenly from 
top to bottom as it does on the carved dragon in the image.

BEST PRACTICE

ON THE CD

You’ll fi nd all the fi les you 
need to complete this tutorial 
in the folder named Tutorial\
Compositing on this month’s 
cover CD.

TIME LENGTH

1 hour

INFO

Simon Danaher 
is an acclaimed 
digital artist, 
author and 
long-time 3D 

practitioner. Simon has 
written fi ve best-selling 
books on computer graphics 
including The Complete 
Guide to Digital 3D Design, 
3D Wizardry and 3D Worlds.
To fi nd out more about his 
work visit www.portfolios.
com/danaher. 
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4A hemispherical dome light can be used 
for the ambient fi ll (or you can use a 

hemispherical array of point lights), though 
you could also use environmental ambience 
set to about 10 or 15 per cent as well. This 
fi lls in the darkest black to be the ambient 
colour. You’ll probably fi nd that you’ll need to 
adjust the colour slightly by eye.

3To reproduce the 
ambient light in 

the area you are 
working in, use 
another light set to 
the colour of the real 
ambient light. If you 
use a white object 
reference image you 
can take samples of 
the shadow areas 
and use this colour 
as the basis for the 
light. Here you can 
sample in Photoshop 
and then read the 
RGB colour values in 
the Info palette.

5The key light is not uniform in energy 
because it falls off as it travels from left to 

right. If your 3D app doesn’t enable fall off for 
a distant light, change to a spotlight and move 
it very far back to simulate a distant light 
source. Here the fall off start and end points 
are set to precisely defi ne how the lighting 
drops off on the model.

6If your 3D app has the ability, an Ambient 
Occlusion pass will help to make the 3D 

object look more realistic. It creates a similar 
look to GI and can be used to attenuate the 
ambient fi ll light when doing the fi nal 
adjusting in Photoshop. The Ambient 
Occlusion pass should look like this, with 
shading in all the nooks and crannies.

7With the basic lighting set up on a known 
material you can safely make changes to 

the material of the 3D object. Firstly, make 
sure the surroundings are roughly built 
using planes and give them a material 
containing the background image in the 
luminous channel (so it is always at 100 per 
cent brightness) and set to Camera (or 
Frontal) projection. The dragon should also 
be roughly defi ned with primitives.

8The material will now change to one of 
old, tarnished bronze. The refl ection on 

the 3D object’s new material refl ects the 
stand-in objects we’ve just added, helping to 
integrate the object more effectively.

WINDOW PLANE

To go further I’ve added 
a large luminous plane 
off to the left tinted 
blue to simulate the 
window. This is 
refl ected on the 3D 
object’s surface and 
better matches the 
highlight refl ections 
on the mirror behind. 
If your 3D program 
supports it, you can 
pump up the 
luminosity value past 
100 per cent (255 
levels of brightness) to 
make a super-bright 
object. This will give 
the “pop” in the 
highlights that you see 
with environment 
refl ections in HDRI.

OCCLUSION
Ambience can also be 
added post-render in 
Photoshop using a fl at 
colour layer in Screen 
or Linear Dodge mode. 
The Ambient Occlusion 
pass (see step 6) can 
be used to attenuate 
this fl at colour fi ll by 
applying it in Multiply 
mode above it or as a 
layer mask. Ambient 
light is the light that 
bounces around the 
environment, fi lling in 
dark areas not directly 
illuminated by the 
main light source – it 
has no direction and 
appears to come from 
all directions, which is 
how it is usually 
simulated in 3D. But in 
reality ambient light is 
not evenly distributed, 
and recreating this 
unevenness is key to 
achieving realistic 
natural lighting. 
Ambient Occlusion 
is one way to help 
achieve this. 9Finally, render out two extra passes: a 

shadow pass onto the wall and the 
mantelpiece (using shadow catcher objects), 
and a refl ection-only pass for the mantelpiece 
plane below the 3D object.

10For this last stage you should 
composite the beauty pass with the 

extra shadow, ambient occlusion and mantel 
refl ection passes to create the fi nished 
composite. Using multi-pass rendering of the 
beauty pass, which places diffuse, specular, 
refl ection, ambient and other components of 
the rendered image on separate layers of a 
PSD fi le, it should be easy to adjust the 
relative intensities to fi ne-tune the results.  
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