ITU-Telecommunication Standardization Sector		LBC-97-050

Working Party 15/1

Expert’s Group on Very Low Bitrate Visual Telephony

Nice, February 25-28, 1997







Source:	Ericsson1

Title:	Results from CE with Robust FLC (LBC-97-037)

Purpose:	Information









Introduction.



Core Experiment ”Evaluation of Error Resilient FLC for the DC Coefficient” has been carried out as described in LBC-97-037 and MPEG-4 WG11/N1383. A robust FLC for Intra DC components is compared to the ”linear” FLC in H.263 and VM4.  The comparison is done with 11 macro-blocks per VOP (qcif) coded as Intra. Adaptive slice is used. (Valid in MPEG-4, meaning that the number of bits per slice is � EMBED Equation.2  ��� 480 for Class A and� EMBED Equation.2  ��� 736 for Class B).



The comparison is done for two different coding modes. In both modes the  Intra DC is included in ‘hdr’:



Combined mode:	sync, hdr,cof,hdr,cof, ...., sync			

Separate mode:	sync, hdr,hdr, ..., cof,cof, ...., sync		







Simulation results.



In tables 1-14 SNR values averaged over 50 iterations are shown for 7 different channel conditions and 5 different sequences.







Conclusion.



The simulation results shows that the proposed RFLC is robust to random errors in chrominance Intra DC with

0.9 - 4.5 dB improvement depending on sequence. 



For the luminance Intra DC the gain is 0 to 0.9 dB for random errors.



For other channel conditions than random errors no significant difference between the current FLC and the proposed FLC is observed.
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�Table 1. Combined mode, Random errrors, ber=1e-3

�RFLC�VM-4 FLC�Gain ���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�22.68�20.98�36.49�39.33�22.60�20.97�34.56�35.20�0.08�0.01�1.93�4.13��contain�28.68�27.15�37.40�36.79�28.06�26.79�33.99�34.10�0.62�0.36�3.41�2.69��foreman�20.58�18.93�32.18�31.85�20.53�18.92�31.15�30.94�0.05�0.01�1.03�0.91��mad�29.50�28.09�36.01�37.09�28.64�27.49�33.86�34.73�0.86�0.60�2.15�2.36��silent�26.92�25.44�33.48�35.18�26.55�25.24�32.39�32.95�0.37�0.20�1.09�2.23��

Table 2. Combined mode, Burst errors 1 ms, ber=1e-2

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�23.68�22.05�34.55�37.17�23.66�22.05�34.23�36.04�0.02�0.00�0.32�1.13��contain�27.07�25.81�32.71�33.47�26.95�25.80�31.82�32.11�0.12�0.01�0.89�1.36��foreman�21.65�20.05�31.70�31.82�21.62�20.02�31.76�31.52�0.03�0.03�-0.06�0.30��mad�28.01�26.86�32.70�34.06�27.72�26.76�31.32�32.30�0.29�0.10�1.38�1.76��silent�25.54�24.25�30.32�32.26�25.45�24.29�29.75�30.60�0.09�-0.04�0.57�1.66��

Table 3. Combined mode, Burst errors 10 ms, ber=1e-2

�RFLC�VM4-FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�28.17�26.50�39.69�42.59�28.16�26.49�39.74�42.59�0.01�0.01�-0.05�0.00��contain�33.02�31.72�38.74�38.07�33.01�31.71�38.71�38.04�0.01�0.01�0.03�0.03��foreman�27.83�26.29�36.35�36.35�27.83�26.29�36.43�36.37�0.00�0.00�-0.08�-0.02��mad�34.41�33.15�39.38�40.06�34.44�33.17�39.51�40.19�-0.03�-0.02�-0.13�-0.13��silent�30.21�28.95�34.61�36.10�30.19�28.92�34.56�36.23�0.02�0.03�0.05�-0.13��

Table 4. Combined mode, Burst errors 1 ms, ber=1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�29.18�27.53�39.44�42.34�29.16�27.52�39.34�42.22�0.02�0.01�0.10�0.12��contain�32.93�31.69�38.21�37.78�32.91�31.69�38.01�37.79�0.02�0.00�0.20�-0.01��foreman�29.15�27.69�36.40�36.46�29.15�27.69�36.41�36.54�0.00�0.00�-0.01�-0.08��mad�34.80�33.65�38.92�40.13�34.61�33.58�38.57�39.46�0.19�0.07�0.35�0.67��silent�30.71�29.53�34.56�36.02�30.67�29.50�34.39�36.02�0.04�0.03�0.17�0.00��

Table 5. Combined mode, Burst errors 10 ms, ber=1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�30.57�28.93�40.16�43.09�30.57�28.93�40.16�43.09�0.00�0.00�0.00�0.00��contain�34.03�32.79�39.10�38.42�34.02�32.78�39.11�38.43�0.01�0.01�-0.01�-0.01��foreman�31.68�30.34�37.29�37.36�31.68�30.34�37.32�37.40�0.00�0.00�-0.03�-0.04��mad�36.35�35.17�40.25�40.96�36.35�35.17�40.26�40.97�0.00�0.00�-0.01�-0.01��silent�31.94�30.82�35.11�36.74�31.94�30.82�35.13�36.73�0.00�0.00�-0.02�0.01��

Table 6. Combined mode, Packet loss 1e-2

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�28.72�27.05�39.74�42.59�28.69�27.04�39.53�42.39�0.03�0.01�0.21�0.20��contain�33.56�32.31�38.84�38.08�33.58�32.32�38.87�38.22�-0.02�-0.01�-0.03�-0.14��foreman�28.22�26.69�36.47�36.51�28.23�26.69�36.48�36.51�-0.01�0.00�-0.01�0.00��mad�35.56�34.30�40.16�40.91�35.50�34.24�40.16�40.83�0.06�0.06�0.00�0.08��silent�31.06�29.83�35.03�36.56�31.01�29.79�34.96�36.41�0.05�0.04�0.07�0.15��

Table 7. Combined mode, Packet loss 1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�30.53�28.90�40.07�42.92�30.53�28.90�40.01�42.97�0.00�0.00�0.06�-0.05��contain�34.06�32.82�39.10�38.40�34.06�32.82�39.06�38.43�0.00�0.00�0.04�-0.03��foreman�31.60�30.25�37.30�37.38�31.60�30.25�37.32�37.38�0.00�0.00�-0.02�0.00��mad�36.36�35.18�40.25�41.04�36.35�35.17�40.28�40.99�0.01�0.01�-0.03�0.05��silent�31.96�30.83�35.14�36.84�31.92�30.80�35.09�36.70�0.04�0.03�0.05�0.14��

�

Table 8. Separate mode, Random errrors, ber=1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�23.36�21.64�37.87�40.94�23.24�21.60�35.41�36.43�0.12�0.04�2.46�4.51��contain�28.59�27.06�37.39�36.80�27.95�26.72�34.06�34.00�0.64�0.34�3.33�2.80��foreman�21.53�19.89�32.84�32.70�21.49�19.88�31.83�31.71�0.04�0.01�1.01�0.99��mad�29.79�28.36�36.48�37.48�29.07�27.87�34.93�35.37�0.72�0.49�1.55�2.11��silent�26.95�25.46�33.70�35.38�26.58�25.27�32.33�32.82�0.37�0.19�1.37�2.56��

Table 9. Separate mode, Burst errors 1 ms, ber=1e-2

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�24.43�22.76�36.84�40.33�24.42�22.77�36.32�39.31�0.01�-0.01�0.52�1.02��contain�26.94�25.57�33.27�34.24�26.80�25.56�32.40�33.48�0.14�0.01�0.87�0.76��foreman�22.60�20.99�32.83�33.19�22.60�21.00�32.86�32.48�0.00�-0.01�-0.03�0.71��mad�28.38�27.14�33.24�35.46�28.16�27.06�32.13�33.97�0.22�0.08�1.11�1.49��silent�25.61�24.29�30.64�32.95�25.47�24.26�29.88�31.46�0.14�0.03�0.76�1.49��

Table 10. Separate mode, Burst errors 10 ms, ber=1e-2

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�28.31�26.63�39.65�42.67�28.32�26.65�39.82�42.71�-0.01�-0.02�-0.17�-0.04��contain�32.44�31.11�38.45�37.84�32.46�31.15�38.45�37.66�-0.02�-0.04�0.00�0.18��foreman�28.15�26.62�36.54�36.50�28.16�26.63�36.58�36.54�-0.01�-0.01�-0.04�-0.04��mad�34.36�33.03�39.86�40.45�34.36�33.05�39.71�40.41�0.00�-0.02�0.15�0.04��silent�30.21�28.91�34.81�36.40�30.23�28.93�34.80�36.34�-0.02�-0.02�0.01�0.06��

Table 11. Separate mode, Burst errors 1 ms, ber=1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�29.53�27.88�39.74�42.71�29.51�27.87�39.69�42.66�0.02�0.01�0.05�0.05��contain�32.60�31.34�37.88�37.78�32.57�31.37�37.74�37.37�0.03�-0.03�0.14�0.41��foreman�29.71�28.26�36.68�36.90�29.71�28.26�36.58�36.85�0.00�0.00�0.10�0.05��mad�34.83�33.67�39.00�40.11�34.76�33.69�38.84�39.67�0.07�-0.02�0.16�0.44��silent�30.76�29.55�34.54�36.37�30.75�29.58�34.49�36.17�0.01�-0.03�0.05�0.20��

Table 12. Separate mode, Burst errors 10 ms, ber=1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�30.61�28.97�40.12�43.00�30.61�28.98�40.16�43.07�0.00�-0.01�-0.04�-0.07��contain�33.97�32.72�39.10�38.44�33.97�32.72�39.10�38.44�0.00�0.00�0.00�0.00��foreman�31.74�30.41�37.33�37.42�31.74�30.41�37.33�37.39�0.00�0.00�0.00�0.03��mad�36.29�35.10�40.22�41.03�36.32�35.14�40.23�41.01�-0.03�-0.04�-0.01�0.02��silent�31.95�30.82�35.13�36.80�31.95�30.82�35.14�36.77�0.00�0.00�-0.01�0.03��

Table 13. Separate mode, Packet loss 1e-2

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�28.92�27.26�39.73�42.47�28.91�27.26�39.70�42.46�0.01�0.00�0.03�0.01��contain�33.11�31.83�38.65�37.99�33.22�31.92�38.81�38.16�-0.11�-0.09�-0.16�-0.17��foreman�28.70�27.18�36.68�36.68�28.68�27.17�36.68�36.70�0.02�0.01�0.00�-0.02��mad�35.37�34.12�39.98�40.70�35.38�34.12�40.07�40.68�-0.01�0.00�-0.09�0.02��silent�30.98�29.75�34.95�36.55�31.00�29.77�35.00�36.65�-0.02�-0.02�-0.05�-0.10��

Table 14. Separate mode, Packet loss 1e-3

�RFLC�VM-4 FLC�Gain���P�Y�U�V�P�Y�U�V�P�Y�U�V��coastg�30.59�28.96�40.12�42.99�30.59�28.96�40.06�42.96�0.00�0.00�0.06�0.03��contain�33.97�32.73�39.07�38.40�34.01�32.76�39.10�38.44�-0.04�-0.03�-0.03�-0.04��foreman�31.70�30.36�37.34�37.41�31.70�30.35�37.34�37.40�0.00�0.01�0.00�0.01��mad�36.33�35.14�40.29�41.04�36.35�35.16�40.29�41.05�-0.02�-0.02�0.00�-0.01��silent�31.93�30.80�35.10�36.73�31.97�30.84�35.15�36.81�-0.04�-0.04�-0.05�-0.08��
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