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Introduction


This document gives comparison results of experiments on H.263+ deblocking filtering (Annex J). Two versions of Annex J were tested: Annex J in H263PLUS.doc (March 1997) and Annex J in Draft 13. We also give the experimental results on an erroneously implemented Draft 13 Annex J in which the clipd1() function is incorrectly implemented. To avoid such misunderstanding, we propose to amend Annex J in Draft 13 so that the definition of clipd1() can be clarified.





Experimental Results





The experiments were carried out using CIF sequences. The frame rate is set at 15 fps, the quantization step for intra frame coding is set to 16 and quantization step for inter frame is set to 31. No other options are enabled. Table 1 gives the results without option J and with Old Annex J option as defined in March 97 H263PLUS.doc. Table 2 gives the results using Draft 13 Annex J definition as well as the results when clipd1(x,lim) function is erroneously implemented in which the clipd1(x,lim) is defined as


int clipd1(x,lim)


{


	if (x>lim) return lim;


	if (x<-lim) return -lim;


	return x;


}


Such a definition will reverse the sign of x when lim is less than zero. 





















































Table 1





�
No Annex J�
Old Annex J�
�
�
INTRA�
INTER�
INTRA�
INTER�
�
Sequence�
PSNR(dB)�
bits�
PSNR(dB)�
bitrate (bps)�
PSNR(dB)�
bits�
PSNR(dB)�
bitrate (kbps)�
�
akiyo�
34.59�
38592�
32.08�
13867�
35.19�
38616�
32.11�
13767�
�
bream�
33.30�
44128�
28.60�
78714�
33.56�
44152�
28.50�
77192�
�
children�
31.42�
68832�
26.65�
90219�
31.85�
68856�
26.87�
89640�
�
coastguard�
29.84�
53284�
26.07�
92582�
30.09�
53288�
26.12�
96839�
�
container�
31.51�
57088�
28.34�
23516�
31.68�
57112�
28.15�
27266�
�
foreman�
32.16�
44216�
28.43�
93560�
32.64�
44248�
28.37�
88862�
�
hall�
33.14�
51584�
30.27�
21737�
33.47�
51608�
30.43�
21531�
�
mad�
34.41�
32616�
32.26�
24203�
34.96�
32640�
32.36�
23340�
�
news�
32.59�
54664�
29.50�
33881�
32.97�
54688�
29.61�
33490�
�
silent�
30.91�
43360�
29.18�
38882�
31.32�
43384�
29.36�
36659�
�
weather�
29.94�
117400�
27.41�
35149�
30.18�
117424�
27.52�
34904�
�
Average�
� =AVERAGE(ABOVE) \# "0.00" �32.16��
� =AVERAGE(ABOVE) \# "0" �55069��
� =AVERAGE(ABOVE) \# "0.00" �28.98��
� =AVERAGE(ABOVE) \# "0" �49665��
� =AVERAGE(ABOVE) \# "0.00" �32.54��
� =AVERAGE(ABOVE) \# "0" �55092��
� =AVERAGE(ABOVE) \# "0.00" �29.04��
� =AVERAGE(ABOVE) \# "0" �49408��
�






Table 2





�
New Annex J�
New Annex J with erroneous clipd1() �
�
�
INTRA�
INTER�
INTRA�
INTER�
�
Sequence�
PSNR(dB)�
bits�
PSNR(dB)�
bitrate (bps)�
PSNR(dB)�
bits�
PSNR(dB)�
bitrate (kbps)�
�
akiyo�
35.20�
38616�
31.79�
14173�
34.57�
38616�
31.70�
14500�
�
bream�
33.51�
44152�
28.41�
78488�
33.00�
44152�
27.12�
88642�
�
children�
31.82�
68856�
26.80�
89878�
30.86�
68856�
25.59�
102573�
�
coastguard�
30.06�
53288�
26.03�
96732�
29.50�
53288�
25.53�
101390�
�
container�
31.69�
57112�
27.92�
28159�
29.00�
57112�
26.55�
37325�
�
foreman�
32.63�
44248�
28.19�
89502�
32.32�
44248�
27.91�
91601�
�
hall�
33.56�
51608�
30.36�
21485�
27.95�
51608�
23.87�
78336�
�
mad�
34.94�
32640�
32.23�
23033�
34.85�
32640�
32.23�
23383�
�
news�
32.99�
54688�
29.47�
33796�
31.55�
54688�
28.39�
36126�
�
silent�
31.27�
43384�
29.31�
36681�
31.04�
43384�
29.09�
37233�
�
weather�
30.17�
117424�
27.27�
36014�
25.56�
117424�
24.23�
58209�
�
Average�
� =AVERAGE(ABOVE) \# "0.00" �32.53��
� =AVERAGE(ABOVE) \# "0" �55092��
� =AVERAGE(ABOVE) \# "0.00" �28.89��
� =AVERAGE(ABOVE) \# "0" �49813��
� =AVERAGE(ABOVE) \# "0.00" �30.93��
� =AVERAGE(ABOVE) \# "0" �55092��
� =AVERAGE(ABOVE) \# "0.00" �27.47��
� =AVERAGE(ABOVE) \# "0" �60847��
�






Discussion


From the average results, it appears that new deblocking filter performs slightly worse that that of the old deblocking filter. However, as it has been pointed out in Q15-A-50, the subject quality is improved. When compared with no filtering, the biggest bitrate increase appears to be in sequences with water background (coastguard, container). It is also noted that both deblocking filtering scheme give positive results on INTRA frame coding (higher PSNR). However, the new scheme produces a lower PSNR and higher bit rate for INTER frame coding.





It also can be seen that with erroneously implemented clipd1() function, the performance suffered significantly in terms PSNR and bit rate.





The subject quality of the new scheme is significantly better than the old one.


Conclusion


The new annex J in Draft 13 have a comparable objective performance as the old annex J while produces better visual quality.


It is recommended that following line Annex J of Draft 13 be changed from


 	d2=clipd1((A-D)/4,d1/2)


     to 


	d2=clipd1((A-D)/4,abs(d1/2))


to avoid confusion.
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