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Abstract 

A new approach for object replacement in 3D space is presented. Introducing a 

technique that replaces the older two dimensional (2D) based facial replacement 

method performed by compositing artist in motion picture productions and video 

commercial industry. 

This method uses 4 digital video cameras filming an actor from 360 degrees, the 

cameras are placed with 90 degrees in between, the video footage acquired is then 

used to produce a 3D video texture consisting of video segments taken from 

different angles representing the object from 3D point of view. The video texture is 

then applied to a 3D modelled head matching the geometry of the original object. 

Offering the freedom of showing the object from any point of view from 3D space, 

which is not possible using the current two dimensional method where the actor 

must at all time face the camera. 

The method is described in details with images showing every stage of the process. 

Results are presented as still frames taken from the final video footage and as a 

video file demonstrating them. 
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1. Introduction 

One of the most used effects in the movie industry in Hollywood and other big movie 

production sites is replacing the main actor with a stunt man when a dangerous or 

physical demanding scene is to be filmed. The director, for the most part tries not to 

show the stunt man’s face so that the audience would not notice the dissimilarities 

between him/her and the main actor.  

   When digital equipment found its way into the movie industry at the last quarter of 

the previous decade, this technique was effected as many other techniques in the 

industry. Face replacement, which is a pure two dimensional (2D) compositing trick 

made by 2D artists, was introduced and used in many action movies during the 1990’s 

and is still used until the current date. 

   The older method was filmed using one camera. The filmed material had then to be 

hand tracked into the scene. The artist was not capable of showing the object from 

different angles. Any rotation in the original scene would mean allot of two 

dimensional (2D) painting work for the artist to fake the effect of rotation on the 3D 

tracked material. While on the other hand, our method offers the artist 3D space 

capabilities, the object can be viewed from any angle in 3D space.          

   We believe that the combination of our technique and motion capture techniques 

would create highly effective approach helping the production of more realistic 

representation of human movement and photorealistic real time image rendering. 

In this study, I focus on three dimensional (3D) face replacements with the use of 

video footage captured by 4 DV cameras placed carefully to cover a wide angle of 360 

degrees, capturing all details of the actor’s face. The technique used is similar to the 

process of creating panorama images from several still images taken with a still 

footage camera, however I will be instead trying to accomplish similar results but with 

multi-frame footage captured with video cameras. The reason for using video footage 

instead of still pictures is to be able to use the image sequences resulting as a video 

texture and UV map it on a three dimensional (3D) head modelled, that will not only 

give the opportunity to show all 360 degrees of our actor’s head, but also 3D track the 

video sequence with the stunt man and be able to replace his head with our three 

dimensional (3D) geometry with the video texture applied to it. The 3D tracking data 

will help us correctly match the movement in all three axis and position our geometry 

with high accuracy. Getting our three dimensional (3D) modelled head to show face 

expressions is though the main reason we chose video textures above still picture 

textures. 

   Many different techniques have been developed to create panoramic images of still 

images. One method is to use special kind of cameras called “panoramic cameras” 

which captures a cylindrical panoramic image [1].A second method is to use a fisheye 

lens or any lens with a wide field of view, parabolic mirrors and mirrored pyramids 

can be an alternative to capture panoramic images [1]. The most used method to create 

panoramic images is to use a normal digital still camera and take several photographs 

of a real life scene, then using compositing software or stitching algorithms to create 

one panoramic image containing details from several still frames [2, 3, 4, 5, 6, 7]. 

   Panorama images are widely used combined with three dimensional (3D) models to 

achieve photo realistic scenes, the method used then, is connecting the panorama 

image to a static non moving camera and using the image as a projection plane in 3D 

space, to project the image details as a texture on the three dimensional (3D) geometry 

such as buildings and other objects in the scene. The panoramic image is also used as 

a reference object helping the 3D artist to model the geometry accordingly. 

   The main difference between panorama images and the image sequence I produced 

is that panorama images are several images covering a wide area of a real life scene 

taken from the same camera position, while rotating in one axis to get a full view of 
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the scene [8]. On the other hand we will be using 4 different cameras covering 

different angels of the same object, our actor in this case, with no rotation at all. The 

similarity between the techniques is the way stitching is preformed on both source 

footages. On the other hand panorama images cover a wide area with no special area 

of interest with the main purpose of covering the wider possible region with most 

details. On the other hand we have an area of interest that we are focusing on and 

visible background is of no interest because it will be discarded using masking 

techniques in the compositing phase.  

   The concept of texture usually defined as:”an infinite pattern that can be modelled 

by a stationary stochastic process” [11]. Generating high quality textures that can be 

applied on low resolution polygon models and still deliver a photorealistic feeling is 

recognized to be important for computer application and game application because it 

decreases the render time dramatically, resulting in more vacant processor power that 

can be then used to render better representations of the environment or special effects 

that needs real time render. 

   This paper will focus on the creation process of video-based three dimensional (3D) 

textures. This process will supply the post production industry with a higher level of 

control over the process of object replacement. The reason why this technique was 

developed was to replace the traditional method of two dimensional (2D) replacing 

objects with a new process that offers compositing artists the ability to show the 

objects from 360 degrees. A luxury they do not have with the two dimensional method 

used today. 

1.1 Related Work 

The most common method still used today to accomplish the facial and head 

replacement effects  is to use a single camera filming the actor’s face, followed by two 

dimensional (2D) tracking the masked face replacing the stunt man’s face. This is a 

time consuming and mostly manual process based on key framing the two dimensional 

object’s placement during time by hand. Disadvantages with the older method is that it 

is technically impossible to cover the actor’s head from all angles, leading to very 

unrealistic replacement in scenes where the stunt man is moving in a way where more 

than 270 degrees of the actor’s face must be covered. 

   Earlier research was mostly focused on motion and speech recognition, resulting in 

low resolution three dimensional (3D) models with movement matching those 

performed by the actor. Which is not really our point of interest, however it gave us 

good starting point, for example how the scene should be planned and where cameras 

should be positioned and to think about other factors such as lighting and colour 

calibration [9]. 

   In the motion picture Blades of glory (May 2007), a similar technique was used to 

replace the stunt men performing the skating scenes. The creators of the movie used 

three dimensional (3D) heads to replace the stunt actor’s heads after tracking them in 

3D space.  About their experience with the production of blades of glory said visual 

Effects Supervisor Mark Breakspear, they performed about 150 face replacements in 

this motion picture, most were created using photographs taken of the two actors’ head 

and then stitched together to create a texture that later on was applied to their three 

dimensional (3D) head, which consisted of 15 million polygons, this is considered a 

very high resolution model that cannot be handled by Autodesk Maya for example. 

The special effects artist for this reason had to use another program that can handle 

that amount of polygons and so that they could apply the small changes and tweaks to 

the model, the software called Cyslice, developed by Cyberware, was chosen for this 

task [10]. 
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   The visual effects company Rainmaker Animation & Visual Effects stationed in 

Vancouver, Canada used 3 high definition cameras to capture the motion of many 

tracking points placed all over the two actors’ faces, the data of those cameras were 

then ran through Realviz Matchmover, a 3D tracking software, data analysis was then 

obtained for every and each tracking point. The tracked data was then used to animate 

the three dimensional faces accordingly. The team working on these effects consisted 

of 150 people [10]. 

1.2 Purpose of Case Study 

The theory behind this case study was a result of a discussion with a compositing team 

working at The Chimney Pot Stockholm, one of Scandinavia’s biggest post production 

companies located in Stockholm, Sweden. The idea was to create a process that would 

replace the currently used method of two dimensional (2D) facial replacement. The 

process was to offer more control over the objects placement and increase the 

photorealism level for the effect. The ability to rotate around the three dimensional 

(3D) head and viewing it from all angles was the most needed functionality that has 

not been possible using the older two dimensional technique mentioned earlier. 

1.3 Goal  

I believe that it is possible to create one video texture consisting of multiple video 

segments taken from different angle representations of the same object filmed with 

digital video.  The cameras will be placed around the object with 90 degrees in 

between covering a 360 degrees full loop. 

   This texture creation process will be described in details for further research and 

future use.  

   The final texture sequence will then be UV mapped on a three dimensional model of 

the real life object and correctly placed giving an accurate visual representation of the 

object and its details. Finally our three dimensional model will then be rendered out 

from Autodesk Maya using Maya’s software renderer as a 360 degrees camera 

rotation showing our model and the video texture in action.   

  

2. Problems and Questions 

2.1 Scene Planning 

Successfully plan a filming scene where four separate cameras are simultaneously 

filming an actor performing some facial expressions. These cameras should cover all 

details from 360 degrees. Planning the placement of lighting equipment and reducing 

the shadows in the scene to a minimum was one of our goals.  

We had to decide if we would be using 4 DV cameras, or a combination of digital still 

image cameras and video cameras, which resolution to film our footage with was 

another aspect to be thought about.   

2.2 3D Modelling  

How the model will be created? Is it possible to use programs that auto-generates the 

geometry from the information provided of our four video sequences that covers all 

possible views of the object? 
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   Should the geometry be modelled manually? If so which software package is to be 

used, which geometry type we will use Polygons or Nurbs? All those were question 

that we had to answer before and during our progress. 

   The quality of the mesh was another factor that had to be decided, if we were going 

to use low mesh resolution or high mesh resolution and why. Lower mesh would 

result in faster rendering time but on the other hand would reduce the quality of the 

final render. Higher meshes improve the curvature definition of our model, but 

increases render time on the other had.   

   It had to be decided if render time was a factor that had to be considered. It is 

generally known that rendering time of motion picture related effects usually is very 

long and therefore production companies involved in such projects use rendering 

farms (a multi node computer network rendering different frames of the same project 

at the same time). Alternatively we had to think if this technique would be used in real 

time render based application such as computer games, then render time becomes a 

very important factor , even more important than quality in some cases. 

2.3 Texture Stitching  

Creating three dimensional (3D) video textures and applying them to 3D geometry 

requires solving a few problems. Firstly, two dimensional (2D) masks were needed to 

separate the actor’s face from the background to be successfully morphed with the 

other segments of footage into a fully functional three dimensional (3D) texture. 

Secondly, stitching the four video footage using stitching algorithms and two 

dimensional (2D) compositing software, choosing the transition points from one 

texture segment to another so that no visible lines or repeated pixels would occur. 

   Many techniques can be used to accomplish this goal, if morphing techniques were 

to be used to produce the final footage or if the other method of masking and fading 

the segments to build the final textures was to be used. These were some of the 

question that we had before starting with this paper. We had to decide which software 

to use, if it would be using a panorama stitching software or a compositing software, 

such as Eyeon Fusion or The foundry’s Nuke.  

2.4 Texturing and UV Mapping  

The resulting texture must then be UV mapped on the three dimensional (3D) 

geometry so that texture covers the correct geometry of the three dimensional (3D) 

head representing those areas. How the texturing is to be performed was a challenge 

that we took on ourselves and our goal was to perform it in the best possible way. 

   The use of still photographs to texture certain parts of the head was an issue that we 

decided to explore, conceding the fact that photographs has a much higher resolution 

when compared to video footage.  Which in its turn offer a better representation of 

areas that can be seen from different angles at the same time, such as the nose area 

which is visible from the front, left and right cameras. 
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Figure 1: How the cameras were positioned in our scene setup. 

3. Execution 

3.1 Scene Setup 

Our scene consists of four DV cameras, filming in a resolution of 720x576 PAL (SD 

standard definition). The cameras were carefully placed with 90 degrees in between 

each other, covering 360 degrees of the actor’s head (fig. 1). Four tripods were used to 

place the cameras in position and were then calibrated visually to cover the required 

area. The actor was asked not to move his head during filming so that it would be 

easier to mask the head out of the background which we filmed in front of. So that we 

could in the post production process use static masks instead of animated masks, the 

later mentioned could complicate the rotoscoping process. 

   Filming was performed in a room with white walls, so that it would be easier to key 

the white colour away or to mask the foreground separating it from the background. 

The actor was asked to perform different facial expressions, while keeping his head as 

still as possible. The expressions recorded were to be used afterwards as an animated 

texture to show movement projected on the three dimensional (3D) head. The camera 

filming the back side of the head did not capture much motion and therefore could 

theoretically be replaced with a digital still camera, the reason why we preferred to use 

a DV camera was to capture any sudden motion which the actor could have done 

unaware, and then match that movement to the other segments taken by the other three 

cameras, that should have captured the same movement from different angles. 

   All cameras were colour calibrated by adapting the white colour to a white reference 

object. Manual focus was used to get the clearest possible video and we used optical 

zoom when needed, we did not use digital zoom because of the known artifacts that 

can result. We used a visual symbol and a beeping sound to synchronise the timing of 

filming so that we would know when to start capturing the footage. Lighting 

equipment were used to help us keep a balanced level of light from all angles covering 

the area of interest, in this case the actor’s head. The lighting equipment helped us to 

eliminate shadows. 

3.2 Capturing Source Footage 

The filmed footage was then captured using Adobe Premier Pro 2.0, from a camera in 

VCR mode connected through IEEE 1394 (also known as Fire Wire™). Footage were 

first captures as uncompressed video streams in AVI format and were then converted 
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to high resolution Tiff sequences using Adobe Premier. Image sequences were used so 

that it would be easier to import the footage to the compositing package that we used 

and to preserve the highest possible quality. The capturing process was performed on a 

PC with Athlon X64 3200+ processor and 3GB of RAM, no frames were lost during 

capturing and we needed a total disk space of 5.5GB. 

   The project was set to capture in PAL (SD Standard definition) resolution 720 x 576 

pixels, audio was captured to help us synchronize to a starting point, after 

synchronizing the footage from all 4 angles 326 frames were exported from every 

angle of view. No action was taken at this point to improve our footage quality, further 

colour correction and de-interlacing was performed at the compositing phase of our 

project. 

   All 4 clips were captured from the same starting point thanks to the earlier 

mentioned method of synchronizing. All 4 angles had the same clip duration in frames 

and were saved to special folders. Sound tracks were discarded from all 4 clips after 

the synchronisation process. 

 

 

Figure 2: our 3D scene setup with two reference plates. 

3.3 3D Modelling  

I tried to generate three dimensional (3D) geometry from the image sequences we had, 

considering the fact that they cover our object from 360 degrees. We decide to try a 

software package developed by Relavis, Image modeller is a software package that 

auto generates geometry from photographs taken from different angles, we spent a few 

hours trying to get the software to recognize our actor as an object in the scene and to 

build geometry matching the curves of our actor’s head. This failed for the reason that 

Image modeller is not the best option when modelling organic objects, it would have 

worked if we were modelling a building or a non-organic structure with less curvature 

that consists of mostly straight lines.  

   The decision was to model the three dimensional (3D) head in 3D Studio Max, 

polygon geometry was chosen to be our geometry type because it is the most suitable 

type when it comes to organic models, we then used three still frames taken from 3 

different angles from our source footage as reference plates to help us model a three 

dimensional (3D) head matching our actor’s head. The three images covered the front, 

left side and right side of our actor’s head as seen in figure 6. We then sat with our 

actor in front of us and manually correct position our vertices to match the curvature 

structure of our actor. 
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Figure 3: Our three dimensional model in Autodesk Maya, viewed in Wire frame mode 

from a perspective camera. 

 

   At this point we tried to keep our poly count as low as possible, resulting in a low 

poly and roughly shaped head geometry, as shown in figure 4. The reason why we 

decided to do this was so that we could show the advantage of using high quality 

textures on low polygon models. Following the steps of the gaming industry were low 

poly models are used combined with good quality textures and well planed UV 

mapping, resulting in astonishing characters and impressive environments. Higher 

resolution geometry with a larger number of polygon faces was used in areas where 

high depth difference was noticed, for example the nose and the ears areas because 

these areas would have to match the curvature of the original actor’s head. Resulting 

geometry gave correct depth feeling of the mentioned areas. A depth map texture 

would have made this process easier, but it was not possible at this time to generate 

depth map textures from our source footage.  

   Using dynamic hair systems and building geometry that represent the actor’s hair 

were the two options available to simulate the actor’s hair. After trying both 

techniques, we decided to model the actor’s hair as a piece of geometry. The main 

reason leading to this choice was that modelling dynamic hair, which at the same time 

is photo realistic and natural, is extremely difficult and would increase the render time. 

Decreasing the possibilities of further use of this technique, for example real time 

rendering capabilities that can be built in to future games. After modelling the hair 

geometry, it was merged with the head geometry creating one three dimensional (3D) 

object, leading to an easier texturing process. 

   The geometry was then exported from 3D Studio Max, we used OBJ file extension 

because this extension became a standard for multiplatform three dimensional (3D) 

processes. The model was triangulated so that it would be game application friendly 

for future use. Such use can for example be implementing our technique and 

standardising it as a new method to create photo realistic game characters. 

 

Figure 4: our three dimensional model in wire frame mode viewed from a side camera. 
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   The three dimensional (3D) head was then imported into Autodesk Maya 8, and any 

deformation caused from the OBJ exporting process was fixed by correctly 

positioning the vertices that were moved from their original location, we double 

checked that our face-normals were facing the correct side of the geometry and that 

they all were pointing at the same direction. 

 

 

Figure 5: Our model in shaded mode, polygon geometry is visible as green lines on the 

object. 

  

   The process of repositioning the vertices in 3D max and exporting to Autodesk 

Maya was repeated several times until we were satisfied with the geometry. The final 

OBJ file containing the geometry used is shown in wire frame mode in figures 3 and 

4. The file size of our model in OBJ format was 220KB.  

   No scene objects were added, because we only needed to render out the head in an 

alpha friendly format, so that it would be easy to remove any auto-generated 

background keeping our foreground usable in the best possible quality.  

 

           

Figure 6: Single frames taken from our source footage, showing the different angles we 

filmed from and how the cameras were positioned. 

 

3.4 Texture Stitching 

Different approaches were explored to achieve this goal. Firstly, using a pre made 

panorama stitching software. Because of the major differences between the way our 

footage was filmed and how panorama images are photographed it was not possible to 

use such software packages. Mainly because the stitching software did not recognize 

the 4 image sequences as 4 angles of the same object and because the software we 

used could not use image sequences as input formats and was capable of only taking a 

few frames. Therefore we had to leave this approach and search for something that is 

more relevant to our idea. We tried many programs, we mention PanaVue 

ImaeAssembler 3, which is one of the most famous and widely used software 

packages to generate panorama images. 
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Another approach was to use Eyeon Fusion 5, one of the fast developing compositing 

packages used professionally by compositing artist over the world. We imported our 4 

image sequences to Fusion and tried to build a compositing tree focusing on morphing 

techniques, no significant results were achieved using this method because the 

resulting image sequence, which later on would be used as a video texture, did not 

look symmetric and it was very hard to get the camera movement to match on all 4 

views. After trying to fix this problem for many days, and when we thought that it 

would not be possible to achieve the desired look on our texture using only 4 cameras, 

we decided to discard this method and try finding a more suitable solution for our 

problem. 

 

 Figure 7: Showing one of the masks we created in Nuke. 

   The final solution was to use the foundry’s Nuke 4.6, a compositing software used 

by professional compositing artists in the post production industry,  we used Nuke’s 

advanced masking system to mask and correctly place our images in the right order, 

we spent many hours trying to stitch our footage so that it looked as natural as 

possible. What we did was to put the sequence taken from the camera facing our 

actor’s face in the middle of the result image, and then we masked away details that 

are represented in a better way from other angels, for examples the ears on both sides 

of the head. Then we separated the last sequence filmed with the camera facing the 

actor’s back side into two images and placed them correctly, as shown in figure 9. 

  Two dimensional paint effects were used to wipe away all detectable lines between 

the texture segments, we had difficulties getting the hair to match up considering that 

the direction of the hair varies from one angle to another. But in the end we managed 

to get a final result that we were satisfied with, in figure 13 we show the compositing 

tree we built in Nuke 4.6, and which components we chose to use. A still frame taken 

from the final texture sequence can be seen in figure 11. 

 

 

Figure 8: Our texture segments in place, no painting effect or cropping has been 

performed at this point (image viewed inside Nuke). 
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   After that we were satisfied with how our final texture was looking, we exported the 

texture sequence in Jpeg format. We exported 326 frames in a resolution of (801 x 526 

pixels). The sequence was correctly named according to Autodesk’s Maya file name 

and extension standard so that it would be recognized as a multi frame texture. 

 

 

Figure 9: Paint effects applied to the texture, here you can notice that the texture 

segments are merging together creating our final texture. 

   Stabilizing the actor’s small movements was a problem, for one reason being the 

relatively low resolution our footage was filmed in (PAL 720 x 576 pixels). Larger 

production uses High definition cameras filming at 1920*1080 pixels and even higher 

resolutions are getting popular such as 2K(2048 x 1152 pixels ) and 4K(4520 x 2540 

pixels), the last mentioned resolution is about 28 times the resolution we used. 

   In future work or approaches similar to ours, the use of tracking points placed at the 

actor’s forehead and two additional points placed near each ear is recommended. That 

will help stabilizing video sequences and would make it much easier to obtain a stable 

texture with as minimum shaking artifact as possible. 

 

 

Figure 10: 6 frames taken from our front-camera source footage, shoeing the progress of 

the texture. 

 

3.5 Texturing  

Successfully creating our texture sequence, we started texturing the three dimensional 

(3D) model. After trying different techniques of texturing we noticed that certain areas 

of the face and head does not move during the video texture duration, for example the 

nose, the ears and the back of the head, these areas does not deform or move in any 

way. We decide to use still frames taken from our sequences to texture these areas. 

The advantage of doing that was to minimize the possibility of small non-noticeable 

movement that can have occurred on the texture covering the earlier mentioned areas. 

We used the UV map editor integrated in Maya to correctly place our textures and 

make sure that they only cover the areas where no movement was taking place.  
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Figure 11: A frame taken from our final texture sequence. 

   Another advantage of texturing in the earlier mentioned method is to give a better 

visual representation of the areas with photographs taken to cover all different angles. 

Any rotation or tilting performed on our model in 3D space affecting the camera angle 

would give a good representation of the texture on those areas because of the UV 

texturing method we used. On the other hand, if we had used one texture to cover the 

whole head area, many artifacts would occur because of the low resolution of DV 

PAL footage, this fact would change if the DV cameras would be replaces with high 

resolution cameras capturing at 1080p resolution. The higher resolution would give 

better representation of small details that are not captured with a normal DV camera. 

   Animation was not necessary on the three dimensional model, because no big 

changes in geometry were noticed through our three dimensional (3D) video texture 

duration, the actor did not open his mouth during the filming, for that reason we did 

not need to model the inside of the models mouth because the actor’s teeth were not 

visible. 

3.6 Rendering 

Maya’s software renderer was used to export the final 360 degree video footage, the 

render was at a resolution of (720*576) PAL (SD Standard definition) at 25 frames per 

second. A simple camera rotating around our model was animated in Autodesk Maya, 

the footage was renders as a Tiff sequence and later on composited into a single video 

file. We used Apple’s H264 video encoding on our final footage to obtain best 

possible quality and to keep the files size at a minimum.  

 

   

    Figure 12: Showing the texture successfully applied on the 3D model from 3 different angles. 
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4 Discussion and Future Work  

We show our results as frames taken from different angles in figure 12, but our results 

are best viewed in video format, demonstrating a 360 degree spin around the three 

dimensional (3D) object which is directly rendered out from Maya. In general the 

results were convincing and significant, although careful examination of the texture 

could revel small displacement and some graphical artifacts.     

   The three dimensional (3D) object is fully compatible with 3D tracking softwares, 

which gave accurate positioning opportunities allowing us to successfully match the 

movement of our head accordingly to other video sequences where replacement was 

possible to perform. 

   A total of 4 angels is enough to cover a three dimensional (3D) object and to give a 

good visual representation of it. Although using our method, results can vary if the 

view was tilted 45 degrees in the –Y axis, similar problems are noticeable if the 

camera is pointing at the top of the head from above on the +Y axis, because there is 

no direct visual cover of those areas. The use of more cameras would solve this 

problem, another approach can be using high quality digital still images of the upper 

head area and the chin and neck areas to improve the quality and realism level of the 

texture. 

   The texture can appear a bit unsteady in some areas, this artifact occurs when 

stabilisation is not possible on source footage, this artifact can be avoided by using 

tracking points placed on the actor’s face. Another approach is to use a custom made 

camera holder that can be positioned on the actor’s head which would allow the 

cameras to move accordingly to the small motions preformed by the actor.  We know 

that similar techniques were used when facial replacement was performed in major 

motion pictures.  

 

 

Figure 13: Our Nuke compositing tree.  

 

   Presenting a new approach to use three dimensional (3D) video textures as a 

replacement for two dimensional (2D) tracked video or still images. The resulting 

images presented in this paper have proven to be more realistic and much less time 

consuming than the earlier method.  

   The advantages of using our technique instead of the older technique are, firstly our 

technique offers more advanced positioning opportunities than the older method, 

secondly the possibility of 360 degrees coverage of the replaced object is allowed 

unlike the older method were a small rotation of a few degrees is allowed, anything 

over that would result in artifacts in the footage, thirdly our method offers a better 
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depth representation than the standard two dimensional method where depth 

differences are noticeable, lastly our method gives the opportunity of 3D tracking the 

scene and the stunt actor’s movements and that data can then be used to correctly 

animate the three dimensional object to match the movement of the stunt actor without 

the need of two dimensional multipoint tracking, mask animation and two dimensional 

grid based deformation applied to the video sequence representing the actor’s head. 

   The disadvantages of our method are, firstly small movements that are noticeable 

between the fragments of the final texture. This artifact can be avoided by using 

tracking points and higher resolution cameras.  

Secondly, our texture has a low resolution (801 x 526 pixels) when compared to photo 

textures that can reach 30 mega pixels and very big file sizes when photographs are 

saved in an uncompressed format. This point can be turned to our advantage if 

photographs are taken from the same angles as we did, and to 3D motion track the 

actor’s movement  and use the data from 3D motion tracking to animate the three 

dimensional model. The results would be a very high detailed model with accurate 

animation.  

   There are different areas that could develop new techniques based on our approach. 

The gaming industry would be first to mention, giving the players the ability to use 

their own photographs as textures to be used as an in-game texture to cover the 

characters head, giving a new perspective for the gaming industry especially when it 

comes to online multiplayer role-playing games. Simple instruction and web based 

texture creation applications is all that is needed to implement this technique and 

present it to the gaming community.  

The same technique could be used with non organic models, resulting in photorealistic 

three dimensional (3D) video textures that could replace the old photo texture or even 

single perspective video textures. This would offer realistic experiences to the viewers 

and would present a new perspective into three dimensional (3D) motion graphics and 

games. 

   A program that auto-generates geometry based on the source footage that we used 

would decrease the total time needed to accomplish results using our method. Because 

building the three dimensional (3D) model manually by hand can be considered a 

limitation to our approach especially that it is not needed in the older two dimensional 

approach. Also, using bump maps would dramatically increase the photorealistic 

factor in the images produced, a program that could calculate such changes in depth 

would reduce the need of geometry that matches the original model when focusing on 

areas, for example around the eyes and nostrils. 

 

5 Conclusion 

One of the most sought after promises of the three dimensional field is photorealistic 

characters and environments that can be rendered in real-time. In this paper we present 

a simple and fast way to create such characters. We started by examining the idea 

behind panorama images and ended up using multiple cameras instead of a single 

camera and we aimed our cameras at the same object instead of multiple objects 

covering a wide area that a single camera cannot capture.  

   Three dimensional (3D) video textures enhance the realism of facial replacement 

and gives the motion pictures industry new opportunities crossing over earlier 

limitations with the older method. We hope to see similar techniques in future games 

and web applications, and we already know that similar methods have been used in the 

creation of Blades of Glory, a motion picture produced in Canada with photorealistic 
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video textures and head replacement. Where the two main actors’ heads were 3D 

tracked into the scene instead of the stunt ice skaters performing.    

   After experimenting with this approach we realised that there is no need to use 4 

digital video cameras, because the camera filming from behind does not capture any 

facial expressions or deformation of any kind, a well planes digital image covering the 

area would work as a good replacement and would save allot of time during the 

compositing process considering how hard it is to find reference points that would 

help stabilize the video sequence. 
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