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An H.264 Panoramic Video Stitching and Encoding

System for Autotronics Applications
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This work proposed an innovation H.264 panoramic video
stitching and encoding system for autotronics applications. In
this work, we integrate a low memory bandwidth H.264 video
encoding technology and a real-time panoramic video stitching
technology for real-time display and recoding. By watching
the panoramic video, the drivers can avoid the traffic accidents
caused by blind corner. This work proposed a low memory
bandwidth H.264 video encoding technology to encode the
stitching video for reducing storage space. In this work, we can

provide a safer environment for the drivers.

In the part of panoramic video stitching technology, the main
purpose of the technology is to use the video captured by two
cameras installed on car, and stitch them into a wide-angle
panoramic video in real-time. The proposed technology contains
several stages, including image alignment, image projection and
warping, and image repairing. In the image alignment stage, the
proposed system finds the feature points in the first frame of the
individual video clip, and matches them for the next stage. In
the image projection and warping stage, the proposed design
extracts the feature pairs to find the relation of two source videos
by using a homographic matrix with three by three dimensions.
In the image repairing stage, in order to avoid distortion caused
by moving objects, the design proposed a DOSF mechanism,
calculating the best seam in the individual frame. Besides, the
design adjusts the color and brightness of the panoramic video

to enhance the video quality.

This work proposed a low memory bandwidth real-time H.264
video encoder which supports baseline profile and high profile
for panoramic video. The memory bandwidth for the panoramic
video encoding is large. To solve this problem, we proposed
many mechanisms such as MB-based, 8x8 block-based data
placement, etc. The proposed mechanisms can save memory
bandwidth effectively in pre-load stage, in-loop deblocking filter
(ILF) / entropy coding stage, and prediction data buffer (PDB)/
output frame buffer (OFB) / bitstream buffer stage. The simulation
result shows that the design using proposed mechanisms can
achieve 75% reduction in memory bandwidth. In IME, FME, and
intra coding stage, the computation complexity is pretty high, so
we proposed the low complexity algorithms such as GOMB, ASR,
AMS, etc. The proposed improvements ensure that our work can

be more suitable for the real-time applications.

The proposed work has three main features. The first is high
flexibility for the input video. This work could process no matter
what the source videos are captured with different angles or
zooming effect. The second is quality scalable mechanism
to improve the compression rate. The last is flexible system
architecture. We have implemented the proposed work on two
different platforms, including the PandaBoard platform and the
FIE platform. Both of them can perform a good visual effect.
As mentioned above, we trust that this work really can provide

drivers a safer driving environment.



