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Abstract


This research will investigate the subject of physically based virtual camera systems and the control thereof in computer generated films.  The methods proposed will build upon previous work done in the field of camera control and virtual camera systems, as well as observations of current camera setups in film. The goal is to create a prototype implementation of a tool that simulates the control and some of the physical attributes of a film camera that could see use in a production pipeline to simplify camera setup and animation.

1   Introduction & Problem Statement


The camera work of any time-based work, whether it be a film, computer generated short, or television show is vital as is it the viewer’s portal into the world.  How this camera moves and how it reacts to the action can change the audience’s perceptions of the shot.  A still shot may not explicitly draw attention to itself, but may be perceived as mechanical.  The opposite is true as well, as a moving camera may draw quite a lot of attention to itself, but may be looked upon as more life-like, more as a character itself than a pane of glass at which the audience sees the action.


A shortcoming that computer-generated cameras have is a lack of weight, which causes the camera to stop suddenly without any kind of follow-though.  A heavy camera held by a person would have more mass, and be harder to stop and would have a noticeable bounce when coming to rest.  A weightless camera would appear to “float” through the scene.  

The current camera tools used for production can be improved to a point where they are controlled and behave as a physical camera would.  The movement that is achieved with this system would add an extra layer of realism to computer-generated films.  These are the statements that the proposed research hopes to prove by building upon the early research done in computer camera controls and anecdotal work done in current films.
2   Prior Work

< Stuff about CG camerawork where they try physics, fail or succeed >

< Examples of CG cameras - general >

< Examples of papers >

< Examples of virtual camera systems >

3   Goals & Objectives

The goal of this project is to create an application or plug-in that allows the movement and previewing of focus of physically based virtual camera though the use of a gyroscopic controller.  This includes the ability to focus and preview the effect.  This system will take mass and size of the camera into account, and add realistic movements based on physics.  This tool would be constructed using off the shelf hardware and readily available open source software.  The system will be affordable and contain only off-the-shelf objects.

1.1. The goal of this project is to create an application or plug-in that allows the movement and previewing of focus of a three dimensional camera though the use of a gyroscopic controller.  This application will export the data back into an animation package.

1.2. Several objectives will be achieved by conducting research into physically based camera systems

1.2.1. Maya API and camera system will be extended with specialty cameras.

1.2.1.1. Track, Crane, etc. 

1.2.2. Real time physics will have to be implemented.

1.2.3. Bluetooth drivers for the gyroscopic control will be extended from their current implementation.

1.2.4. Real time depth of field will be implemented to achieve the realistic camera de-focusing effect.

4   Methodology

4.1 Research Design
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The problems presented in this research paper will be solved using a prototyping approach.  As there are several sections involved with this particular research, the sources are varied as well. The basic research on physics based cameras systems that are controlled using external devices will be based on the work of Turner et.al. Much of the development of the control mechanisms will be derived from the open source development done with the Nintendo Wii controller, with particular focus on the Linux or Mac OS X operating systems, as they have the most complete driver packages.  Many of these tools and drivers are robust, but it may be necessary to write extensions for whatever animation suite or application is used in this thesis.  Real-time depth of field will be handled using techniques from Demers. [6] Using these combined resources, this thesis aims to improve upon previous research and create a viable camera control tool.

Several assumptions are being made with this proposed approach.  The research assumes that a stand-alone application is the more efficient and/or easier to control.  It remains to be seen how difficult using animation outside of the animation suite will be.  If it is suitably difficult, a new option may need to be located.  It is also assumed that the control mechanisms that are being used are sufficiently sensitive to be of use.  If the controls are not sensitive enough, then they may need to have “helper” mechanisms designed to assist.  It is also assumed that the combination of the controls, physics, animation and depth of field will run in real time.  Real-time input and smooth animation is a requirement for animation, and if it does not initially work, optimizations must be made.
4.2 Evaluation

The success of this research hinges on the ability of the developed application to accurately simulate a “film-like” camera control.  This requires a comparison between an established film shot and a shot that is created with this research.  Filming objects against a blue screen and recreating the moves in CG could achieve the appropriate test cases. The viewer should not be able to tell a great difference between the real footage and the CG.  To answer the question of whether or not this look improves the aesthetic of CG, a survey would need to be formed to judge an animation created with the physically based camera and a standard storyboard-based camera.

Completion of this research will occur when the application is able to view pre-created animation, have the camera animated with the physical control, the animation is comparable to a film camera in that it has mass and physics, the user is able to use real-time depth of field to focus, and camera and depth data can be exported back into the animation suite.
5 Plan of Work
6 Expected Results


The expected result of this research is an implementation of a physically based virtual camera system that allows the user to control the virtual camera as they would a physical camera.  The use of this tool will add an extra element of reality to computer generated pieces in which it is used in.
7  Future Work


Future iterations if this research could extend the compatibility and functionality of the tool.  Since it is likely that there will only be one operating system supported, the tool could be ported to others.  Features could be added to bring the system closer in line to a physical camera, such as the simulation of the aperture, which would effect not only the amount of light entering the camera but the focus as well.  More advanced physics and the ability to have the camera react to objects in the scene would also be a worthwhile addition to the system.  On the hardware front, the addition of a portable viewer would work well in those instances where the user would need to turn away from the screen.
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