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Scalable video coding algorithm based on
3D hybrid tree and visual characteristics
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(1. College of Computer and | nformation Technology, Liaoning Normal U niversity, Dalian 116029, China;
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Abstract: The distribution characteristic of three-dimensional wavelet coefficients of video data was ana ed, and a
scalable video coding algorithm was subsequently addressed based on hybrid three-dimensional tree and human visual
system (HVS) characteristics. First, the hybrid tree structure was adaptively determined according to the auto-correlation
of low-pass and high-pass coefficients. It reduced obviously the number of ion bits locating significant
wavelet coefficients when scanning and processing low-pass and high-pass coefficients in temporal dimension. Second,
each wavelet coefficient was weighted in terms of HV'S sensitivity to its corresponding subband. Significant coefficients
thus tended to be coded with high priority and arranged at the front of bitstream, and the reconstructed video quality was
improved at low and medium bitrates to a great extent. Experimental results in terms of peak signal-to-noise ratio (PSNR)
verified the effectiveness of the proposed algorithm on several test videos with varying characteristics. 0.65dB, 1.75dB,
and 1.77dB higher PSNR are gained than asymmetric 3-D orientation tree for Y, U, and V components, respectively.

Moreover, 0.23dB, 2.11dB, and 1.72dB higher PSNR are reached than single temporal-spatial orientation tree separately
for Y, U, and V components. Besides, better subjective quality is obtained through effectively attenuating ringing artifact.
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2
PSNR/dB
I(Kbit-s ™) [15]
Y U \Y Y U \Y
128 30.920 36.460 38.820 31.500 38.020 40.130
Hall Monitor 256 34.580 37.500 39.570 35.930 39.150 41.240
512 37.350 38.710 40.800 38.530 39.880 42.020
128 40.040 38.380 40.500 40.510 39.280 42.030
Miss A merica 256 40.590 38.750 41.070 42.000 39.750 43.130
512 42.330 40.270 42570 43.030 40.780 43.760
128 35.400 40.680 41.330 35.740 42.600 42,610
Mother & Daughter 256 38.740 42.470 43.600 38.930 44.870 45,060
512 41.540 44.560 45,550 41.880 46.430 47.090
128 36.730 39.410 40.610 37.480 41.890 43.970
Akiyo 256 40.370 42.810 43.710 40.990 45.190 46.800
512 43510 45.860 46.880 44.170 47.690 48.500
128 20.450 26.120 24.730 20.670 28.040 26.280
Mobile & Calendar 256 23.240 28.470 27.240 23.430 30.560 28.860
512 25.790 30.440 29.590 26.530 33.060 31.620
3
PSNR/dB
I(Kbit-s ™) [17]
Y U \Y Y U \Y
500 34.840 37.630 39.420 34.960 40.980 41.630
Foreman 1000 37.760 39.630 41.760 37.460 42.740 43.890
1500 39.400 40.500 42.620 38.880 43.690 45,040
500 41.760 40.640 42.270 42.980 40.740 43.660
Miss A merica 1000 43.230 40.690 43.460 43.710 41.580 44.270
1500 43.990 40.690 43.460 44.370 42.720 44.840
4 GOP(16 )
I(Kbit-s %) [15)
Ims Ims
Miss-A merica 128 247.5 32.8 137.3 30.3
Mobile 512 370.7 126.7 236.7 1135
500kbit/s 1 000kbit/s 1 500kbit/s GOP(16 )
[17] PSNR
PSNR [17]
u Vv [17]
[17]211dB  1.72dB
[17]
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