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Advanced 3D Video Capture and
Stabilization System
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Recently, various stereoscopic 3D visual equipments have been
launched on market. How to film a home-made 3D video is
becoming an important issue. Many photographic equipment
manufacturers design kinds of 3D stereo cameras. With these
cameras, home-made 3D videos can be easily captured and
obtained. However, when recording videos by handheld cameras,
the recording method may cause some unwanted vibration
in videos. The vibration in video may cause audiences having
uncomfortable viewing experience. Audience may want to view
videos where no vibration exists. Therefore, the unwanted vibration
in videos needs to be removed or reduced. Moreover, if the video is
filmed by a handheld 3D stereo camera, the vibration in video will
introduce more problems than traditional 2D video does. A stereo
camera has two lenses on a single device. The vibration in video may
diminish the 3D relationship between left-view video and right-view
video. Thus, audience could not view the stereoscopic effect and
feel more uncomfortable due to videos without 3D relationships.
Therefore, this need motivates us to develop a 3D stereo video

stabilization system.

A 3D stereo video stabilization system has to not only smooth the
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vibration in video, but also

maintain the relationships (

between two cameras. Two

main design challenges exist

in 3D video stabilization. InmalizaumT

One is how to compute and Video Capture
smooth the global motion. 1Ir

The unrelated local motion e
may cause false detection Adjustment
in global motion estimation.

The unrelated motion objects

also affect the global motion
estimation. The other is how
to reduce the computation of
maintaining the relationships

between two cameras.
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With the consideration of the flexibility in the 3D stereo video
stabilization algorithm, we applied a hardware platform with a pure
software solution. As shown in Fig 1, the system has three parts.
They are input device, embedded platform and display device. In
the input device part, user can use binocular camera, cellphone or
PDA with embedded two lens camera as the image input device.
The most important part of the system is the embedded platform.
We design the system including input/output interface control and
algorithm execution. The I/O interface controls the transfer of video
which user sends into the embedded platform, and the transfer of
processed video which the embedded platform sends to display
device. For real-time processing, Xilinx Virtex5 ML510 platform is
adopted. The IBM PowerPC 440 processor on the platform is the
central process unit in the system. The system can automatically
output images to display device. 3D videos are displayed on LCD
monitor or CRT monitor. The experimental results present that the
proposed 3D stereo video stabilization approach can accurately
estimate the global motion and real-timely produce well stabilized
3D videos for two views from two cameras. The demonstration

shows our superior performance on 3D video stabilization.
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Fig.2 The proposed advanced 3D video capture and stabilization system algorithm



