Microsoft Surround Video





Overview

At the 1995 Winter Consumer Electronics Show, Microsoft unveiled Surround Video -- a new Windows-based technology that enables a new category of full-screen interactive multimedia titles. Titles created with this technology allow users to interact with objects, images, and live-action video within 360-degree photorealistic scenery.  Unlike most multimedia experiences, where the user’s interactive realm is limited to a rectangular screen, Surround Video places the user in an interactive environment that surrounds them.  Like a photographer looking through a camera’s viewfinder, the user of a Surround Video title can turn at will to see more of the world.
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Figure 1:  Basic principle behind Surround Video.



Surround Video will be made available to developers free of any licensing charges in the second quarter of 1995.  

The first public demonstrations of Surround Video have showcased a title called “Surround Video Connections,” developed collaboratively by Microsoft and Discovery Multimedia.  The piece features the popular historian James Burke, host of The Learning Channel’s Connections2.  Mr. Burke takes the audience with him from the Brooklyn Bridge, to a satellite antenna field in Nevada, to a New England tavern to other surround environments, making his classic connections along the way.  In the end, the user can explore at will through an American town to find additional hidden connections.  

The “Surround Video Connections” title is just one example of possible applications of this technology.  Other possibilities include:



-	Adventure style games authored with photorealistic 

-	CD-ROM based Interative films

-	Product interface for CD-ROM based on-line multimedia services

-	Travel titles: guided tours of major cities, museums

-	Real estate listings

-	New simple reference title interface, eliminating many screen layers



To make it easy for developers to create Surround Video titles, the development tools are firmly based on popular, well-known authoring technologies.  For example, Surround Video backgrounds can be easily captured with a 360-degree panoramic camera.  Similarly, the foreground video images can be added using the same “blue screen” techniques that are used daily by weather forecasters. The Surround Video backgrounds can be assembled with traditional 35mm photography as well digitally composited with standard image processing programs available on the PC.

Surround Video is the latest in a series of announcements related to advances in Microsoft multimedia technology.  Other recent technology announcements include:

WinG, a technology for fast game animation; 

DCI, a technology for enhanced video performance; 

WinToon, a technology for creating interactive cartoons; 

Truespeech, a technology for compressing voice data; 

Support for MPEG, a technology for compressing digital video; 

OMS MIDI, a technology that extends plug-and-play to MIDI devices; and 

AutoPlay, a technology that allows CD-ROM based titles and games to install and run automatically.



For More Information

A software development kit for Surround Video will be made available to developers through the Microsoft Developers Network (MSDN) in the third quarter of 1995.  It will also be made available on Compuserve (in the WINMM forum) and via the internet (ftp.microsoft.com) in the second quarter of 1995.

To obtain more information on Surround Video, send electronic mail to surround@microsoft.com or fax your question to us at (206) 93-MSFAX (206-936-7329) attention SURROUND VIDEO, care of Multimedia Developer Relations Group.



Technical Description

At the core of the Surround Video technology is the ability to manage 360 degree images. Although not required, these images are typically photographed with a panoramic camera.
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Figure 2:  How a panoramic camera works.

Panoramic images have the drawback that they show the proper perspective only when viewed as a cylinder. When flattened out, features which would normally be seen as straight lines become warped; in some cases, the curvature can be quite severe.
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Figure 3:  Panoramic photographs become distorted when flattened

Surround Video solves the problem of correcting the image distortion when it is projected onto a flat surface, such as a monitor, through a very efficient mapping algorithm. The effect to the user is similar to panning through a camera’s viewfinder: the field of vision is narrower than that normally accorded to the human eye, but retains a strong sense of circular motion as opposed to simply panning from side to side.



The implications for Surround Video are impressive. The existing technology opens up new markets for entertainment and educational titles. However, multimedia developers can readily extend this technology to encompass animated backdrops, sprite animation, palette animation, synthetic ambient sound, and more. In fact, a follow-on innovation from Microsoft that developers should anticipate is a merging of the Surround Video and WinToon technology, to allow efficient movie playback on a larger-than-the-window backdrop.

How Image Correction Works

Surround Video background images are taken with a 360 degree, or panoramic, camera.  The geometry of a panoramic camera is significantly different than a normal camera in that all points along the length of the film are equidistant from the cameraÕs focal point at the time of exposure.  This, in effect, creates a cylindrical image which only appears correct when viewed from the exact center of the cylinder.  When the film is ÒunrolledÓ onto a flat surface, such as a monitor, the image shows very noticeable distortion.  



The specifics of the correction map are largely determined by the circumference of the surround image.  However, there is another parameter affecting the correction map.  The ÒhorizonÓ of the image is the line that falls on the plane of the cameraÕs rotation.  In the original image this is in the exact vertical center of the film.  However, after scanning and cropping, the horizon is unlikely to still fall in the center of the image.  To correct for this, the Surround Video lets the title developer adjust the horizon to indicate the original camera plane and produce the desired image correction.



To improve the playback speed of titles running from CD-ROM drives, Surround Video introduces two new file types. These are the “Striped DIB” (*.srd) and “Asset Database” (*.ast) files.

Striped DIB files

A “Striped DIB” is similar to a standard Windows BMP or DIB file except that the scan lines are stored in the file as 4 pixel wide, vertical strips. Upon a scene transition, this lets the Surround Video Engine seek to the correct part of the image, read in enough strips to fill the screen, and display them without having to read in the entire file first. Then, as the image is scrolled, stripes that are not already in memory are read from the file. Because the user could scroll left or right, a “Going Left” and a “Going Right” set of stripes are stored in the file. An average 360 degree image is 4000 pixels wide by 480 pixels high, which would require roughly 6.5 seconds to be read from a double speed CD-ROM before it can be displayed. The “Striped DIB” technique allows the initial 640x480 screen image to be read from the file in as little as 1.1 seconds.

Asset Database files

The “Asset Database” file is essentially a compilation of many of the assets used in the title. An asset is defined as one of the following:

Image file (*.bmp, *.dib, *.srd)

Sound file (*.wav)

Windows digital video file (*.avi) 

Cursor file (*.cur)

The Asset Database solves a problem inherent with CD-ROM technology, namely that drives have relatively long seek times, causing the opening of a lot of separate files to be very time consuming.  When the Surround Video Engine starts, it takes advantage of Windows 95’s virtual memory management by preloading many of the title’s assets. By placing all preloaded assets in the correct order at the front of the Asset Database file, the Surround Video Engine’s asset manager can load them by doing continuous reads with no seeks and only one file open. Other assets can be read in as needed, by doing a single seek and subsequent reads, without having to open additional files.

The Surround Video Engine

The Surround Video Engine is responsible for playing back Surround Video at run time. Its core technologies include:

“On-The-Fly” image correction. The user can turn correction on or off depending on the capabilities of machine the title is playing on.

Playing Windows digital video movies (AVI) anywhere on the current surround background while panning.

AVI digital video files can contain “blue screen” backgrounds, which are painted transparently on the surround background.

Open a scene at any location within the surround background.

Asset manager that controls the loading or preloading of all assets in the title.

Transition manager which is responsible for ensuring quick transitions from scene to scene. This is especially useful when playing movies during scene transitions.

Very efficient panning and custom blitting algorithms.



Playback System Requirements



We recommend as a base platform requirements for Surround Video titles:

Platform: 	Windows™  95 or Windows NT( 3.5

Computer:  	486 or higher.  Minimum 33 MHz & higher recommend

Memory: 	8MB or greater

Video: 	VGA 256 colors 640X480, fast video recommended

Sound: 	Any MPC compatible 16 bit sound card with stereo amplification

Surround Video will run on Windows 3.1 but will be much slower and less engaging.  A Mac runtime version of Surround Video is planned for Fall 95.





The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication.  Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after date of publication.
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