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ABSTRACT

As a result of recent advances in GPU programming using graphics hardware, many studies have been
focused on the application of parallel and realtime rendering. This paper introduces the development of
realtime smart image mixing system using ultra high density video based decoding and encoding
techniques. The smart image mixing system implements sequential and streaming based image mixer that
consists of video decoding, image resizing and mixing, video encoding step. Sequential based image
mixing system decodes whole frames from multiple video inputs and merges extracted synchronous
frames from multiple videos into single image. And then, encodes each single image into whole frames
and save final result video file. Streaming based image mixing system decodes single frame from
multiple video inputs and merges an extracted synchronous frame from multiple videos into single
image. And then, encodes a merged image into each frame and repeat the above
steps(decoding/mixing/encoding) until last frame from multiple video inputs is extracted. We compare
sequential based image mixing method with streaming based image mixing method. In temporal
performance, streaming based image mixing method is better than sequential based image mixing
method. Suggested method can be used in various fields such as image and game contents generation,
UHD image display and network service and video conferencing.
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Figure 1. The overview of smart image mixing system
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Figure 2. The process of smart imagie mixing system
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Figure 3. The comparison of sequential process and streaming
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Table 1. The performance of sequential based Image Mixing

system (fps)

GPU 718k &3k X gl 974 94 | 720p | 1080p
=ESAZ| 6.12 2.62

OpenCV 97 21.85 | 9.58
(with File 1/0) SIEAR] 8.52 426
A 3.06 1.39

I=E=AC 63.78 | 22.79

OpenGL 94 N/A N/A
(with File 1/O) SEA 25.66 | 18.32
Z A 18.30 | 10.16
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Table 3. The comparison of sequential and streaming based Image Mixing system (fps)
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