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Heterogeneous Resolution Stereo Video Coding System
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Abstract

In this paper, we propose an effective stereo-view video coding method that considers stereo-view and displayer characteristics.
Current many stereo video displayers are designed for not only stereo display but also conventional single view display. In these
systems, the resolution of two input videos for a stereo mode is half of that of single view for compatibility with conventional
single view video services. In this paper, we propose a stereo video codec to deal with both single view and stereo view services
by encoding whole left image and down-sampled right image. However, direct disparity estimation is not possible between two
views because the resolution of a left image is different from that of the corresponding right image. So, we propose a disparity
estimation method to make use of full information of the left reference image without down-sampling. In experimental result, we
achieved 0.5~0.8 dB coding gain, compared with several conventional algorithms.

Keyword : stereo-view, stereo video coding, different resolution, efficient coding
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Fig. 2. Stereo video coding system that codes the original resolution for a left view video and the down sampled resolution for right view
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Fig. 3. Stereo video coding system that an extended-view is coded by referencing a base-view with the H.264/AVC codec
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Table 1. PSNR and bitrate of the proposed and conventional algorithms

Tool PSNR Bitrate PSNR Bitrate PSNR Bitrate
Full & NVP 35.98 679.24 35.03 547.51 33.47 386.08
Ballroom Full & VP 36.04 631.35 35.07 503.18 33.41 347.96
Half & VP 35.51 544.12 34.49 43512 32.77 301.97
Half & VP & change ME 35.90 539.12 35.01 432.12 3297 29547
Full & NVP 4415 669.50 41.33 358.86 38.38 196.55
Rena Full & VP 4412 620.32 41.22 32213 38.22 174.23
Half & P 43.32 543.07 40.36 282.96 37.38 150.83
Half & VP & change ME | 43.63 533.07 40.70 277.96 37.73 150.83
Full & NVP 38.79 675.30 37.66 532.91 35.36 330.10
Flamenco2 Full & VP 38.81 667.34 37.67 525.64 35.37 323.43
Half & VP 37.99 577.10 36.81 451.61 34.49 275.11
Half & VP & change ME | 38.40 572.10 36.89 446.61 34.63 271.11
Full & NVP 38.94 41548 38.37 316.05 37.39 221.33
Exit Full & VP 38.93 406.58 38.34 304.62 37.31 211.01
Half & VP 38.60 339.56 37.96 255.19 36.85 177.96
Half & VP & change ME 38.67 339.06 38.16 254.19 37.16 177.96
Full & NVP 39.72 1209.08 38.60 946.28 37.51 740.74
Race Full & VP 39.74 1150.96 38.63 890.68 37.55 694.57
Half & VP 39.45 920.33 38.30 711.76 37.19 555.00
Half & VP & change ME 3947 916.83 38.32 707.76 37.21 552.50
Full & NVP 39.74 1005.22 38.55 475.07 36.98 261.96
Break dancers Full & VP 39.74 991.13 38.53 462.40 36.88 250.67
Half & VP 39.38 828.87 38.09 385.56 36.39 208.72
Half & VP & change ME 39.38 825.37 38.09 382.06 36.39 206.72
Full & NVP 41.06 992.00 38.23 561.80 34.04 280.74
Full & VP 41.09 908.50 38.21 502.77 33.94 247.54
Akko & Kayo
Half & VP 40.39 796.05 37.43 440.28 33.12 212.26
Half & VP & change ME | 40.61 791.05 37.59 437.28 33.37 211.26
Full & NVP 36.12 2599.27 35.09 2071.90 31.76 1019.15
Ui Full & VP 36.12 2597.86 35.09 2070.75 31.74 1017.56
Half & VP 35.46 2195.97 34.36 1737.24 30.94 836.19
Half & VP & change ME 35.54 2192.97 34.51 1733.74 31.00 834.69
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Fig. 7. Rate distortion performance comparison of conventional and proposed algorithms.
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Fig 8. Down-sampled original image and reconstructed images from the conventional and proposed algorithms (a) Downsampled original image
from "Ballroom" sequence (7th image) (b) Reconstructed image by the "Half & VP" method (bitrate: 300kbps) (c) Reconstructed image by the
proposed method (bitrate: 300kbps), (d) Downsampled original image from "Baliroom" sequence (125th image), (e) Reconstructed image by the

"Half & VP" method (bitrate: 300kbps) (f) Reconstructed image by the proposed method (bitrate - 300kbps)
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