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Research on impact of simple faults on H. 264 encoder performance

ZHANG Hao', ZHAN Hai-yan' , DENG Yue-tang’
(1. School of Information Science & Engineering, Central South University, Changsha 410075, China; 2. Tencent Inc. , Shenzhen Guangdong
518057, China)

Abstract: To facilitate encoder testing, this paper studied the impact of simple faults on H. 264 video encoders. By introducing
simple faults generated by mutation operators into the encoder, it analyzed the impact of mutation faults on video PSNR and
perceptual quality. Experiment results show that most simple faults do not lead to considerable degradation on PSNR and per-

ceptual quality. Hence encoder testing requires the deeper investigation.
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N AN E] ARG foreman/ container/ mother
1 AORB currMB—pix_x + block_x currMB—pix_x * block_x -26.159/ -23.170/ - 18. 809
2 AORB best_ipmode — 1 best_ipmode * 1 —24.263/ -22.086/ -33.679
3 AORB best_ipmode — 1 best_ipmode + 1 -25.886/ —26.188/ -32.182
4 AOIU currMB—pix_x — currMB—pix_x -26.693/ -24.916/ -32.274
5 AOIU # cost += costdx4 # cost += — costdxd —26.022/ -23.808/ —23.245
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7 AOIS b4 ++ b4 —26.436/ -24.112/ -33.631
8 AOIS b3 ++b8 —26.749/ -23.773/ -33.752
9  AOIS cost8x8 —— cost8x8 —-29.181/ -27.359/ -34.196
10 AOIS pic_pix_y —— pic_pix_y 0/0/0
11 AODU (char) -1 (char) 1 —25.891/ -22.239/ -20.583
12 AODU best_mode =— best_mode =1 -16.007/ -17.913/ -16.325
13 COD ! currSlice—sp2_frame_indicator currSlice—sp2_frame_indicator -0.289/ -0.335/ -0.3434
14 COR ipmode == HOR_PRED || ipmode == HOR_UP_PRED ipmode == HOR_PRED"ipmode == HOR_UP_PRED 0/0/0
15 COR upMode <0 || leftMode <0 upMode < 0&&leftMode <0 0/0/0
16 COI (slice_type == SP_slice) (slice_type == SP_slice) 0/0/0
17 COI (ipmode == DC_PRED) ! (ipmode == DC_PRED) —-8.369/ -2.622/ - 1.8635
18 LOI b8&0x01 ~b8&0x01 —-25.944/ -23.401/ -33.192
19 LOI top_block. avaible ~top_block. avaible -23.033/ -28.951/ -27.598
20  SOR 1 <<h8 1>>h8 —-22.816/ —28.849/27.565
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1 AOIS MbQ—DFDisablelde ==1 ++ MbQ > DFDisableldec ==1 -0.027/0.0055/ -0.025
2 AOIS MbQ—DFDisableldc ==1 ——MbQ—DFDisableldc ==1 0/0/0
3 AOIS edge <4 ++ edge <4 0/0/0
4 AOIS MbQ—cbp == MbQ—chp ++== 0/0/0
5  AOIS filterNon8x8 LumaEdgesFlag[ edge ] filterNon8x8 LumaFdgesFlag[ edge ++ ] 0/0/0
6 AOIU I (MbQ—luma_transform_size_8x8_flag) -1 (MbQ—luma_transform_size_8x8_flag) 0/0/0
7 ROR p_Vid—structure! = FRAME p_Vid—structure == FRAME 0.0005/0/3E -05
8 ROR p_Vid—structure! = FRAME p_Vid—structure = FRAME -0.01/0.0076/ -7E - 04
9 ROR MbQ—DFDisableldc ==1 MbQ—DFDisablelde ! =1 0/
10  ROR edge >0 edge >=0 -0.024/0.0035/ -0.001
11 ROR edge >0 edge ==0 0/0/0
12 ROR edge_cr>=0 edge_cr >0 -9E -05/0/0. 0049
13 ROR edge_cr>=0 edge_cr 1 =0 —0.027/0.0055/ -0.025
14  COR p_Vid—mb_aff_frame_flag && MbQ—mb_field p_Vid—mb_aff_frame_flag | MbQ—mb_field 0.0035/0/0.0011
15 COR (p_Vid—structure! =FRAME) || (--) (p_Vid—structure] =FRAME) && (-++) 0.0035/0/0.0011
16 COR (p_Vid—structure! =FRAME) || (---) (p_Vid—structure! = FRAME)"(---) —-0.002/7E -05/0. 0059
17 COD ! MbQ—mb_field MbQ—mb_field 0.0023/7E -05/0.0059
18 COR (+++)&& MbQ—>mb_field (++) 1 IMbQ—>mb_field 0/0/0
19 COI MbQ—mb_field | MbQ—mb_field 0/0/0
20 LOR edge&0x01 edge 10x01 0/0/0
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1 AOIS pred. mv_x = pic_pix_x + pred_mv—mv_x pred. mv_x = pic_pix_x + pred_mv—mv_x ++ 0.0123/ -0.002/ -0.007
2 AOIS search_range ++ search_range 0/0/0
3 AOIU cand. mv_x = pic_pix_x cand. mv_x = — pic_pix_x —-0.006/0.0023/0. 0052
4 AOIU p_UMHex — > Bsize[ blocktype ] - p_UMHex—Bsize[ blocktype ] -0.004/0/0
5 AORB pic_pix_x + pred_mv—mv_x pic_pix_x * pred_mv—mv_x 0.0051/0.0002/0. 0049
6 AORB iMinNow. mv_y + p_Vid—spiral_qpel_search[ pos]. mv_y iMinNow. mv_y — p_Vid—spiral_qpel_search[ pos]. mv_y 0.0002/0/0
7  ASRS i+=8 ix =8 -0.142/ -0.103/ -0.092
8 ASRS mcost += () mcost —= (-++) 0/0/0
9 cor (best. mv_x == i:\y/\[/}?n%);;rnmv\jjyfz&best. mv_y == ! (best. mv_x ::]m:a:xrzv:vx> &&best. mv_y == 0/0/0
10 col if ((ref >0-ee- )) if (1 (ref>0--+)) -0.028/ -0.002/ -0.029
11 COR (center. mv_x! = pic_pix_x || center. mv_y ! = pic_pix_y) (center. mv_x | = pic_pix_x&&center. mv_y! = pic_pix_y) 0/0/0
12 COR ref >0&&currSlice—structure == FRAME ref >0 || urrSlice—structure == FRAME 0.0284/0/0.0043
13 LOI search_range = mv_block—searchRange. max_x >>2 search_range = ~mv_block — > searchRange. max_x >>2 0/0/0
14 LOI temp_Big_Hexagon_Y[ m] +=Big_Hexagon_Y[m]; temp_Big_Hexagon_Y[ m] +=~ Big_Hexagon_Y[m]; -0.007/0/ -2E -04
15 ROR if (blocktype > 1) if (blocktype < 1) 0.0187/0/0. 0072
16 ROR if (blocktype >6) if(blocktype > =6) 0.0072/0/0
17 SOR mv_block—searchRange. max_x > >2 mv_block—searchRange. max_x <<2 -8E -04/0/0
18 SOR i <= (search_range >>2) i <= (search_range <<2) 0.0012/0/0
19  AOIS center. mv_x = pic_pix_x + mv—mv_x center. mv_x = pic_pix_x +++ mv—mv_x 0.0152/0/0
20 AOIS pic_pix_y + () (pic_pix_y +++ () 0/0/0
5 EEERERSP ARG R SIS PSNR (7R 50
R K BRI PSNR 8L ( - R FFE) /dB
ER AR foreman/ container/ mother
1 AODS tap0 # ( * sreImgA +++ 3 srclmgD ++ ) tap0 s (s srclmgA + # srclmgD ++ ) -0.563/ -0.352/-0.18
2 AODS tapl # (s srcImgB +++* srcImgE ++ ) tapl # (* srcImgB +3 sreIlmgE ++ ) -0.646/ -0.76/ -0. 144
3 AODS tap0 # (s srcImgA +++ srclmgD ++ ) tap0 * ( * srclmgA + * srclmgD ++) -0.646/ -0.76/ -0. 144
4 AOIS tap0 # (s srcImgA + s srcImgD) tap0 * ( * srclmgA + * srclmgD ++ ) -0.716/ -0.307/ -0.162
5  AOIS tapl # ( * srclmgB + * srclmgE) tapl # ( * srclmgB ——+ * sreImgkE) 0.0058/0.0014/0.0114
6 AOIS wBufDst = dsﬂmg[ jpad] —IMG_PAD_SIZE_X; wBufDst = dst]mg[jpad ++ | —IMG_PAD_SIZE_X; 0/0/0
7 AOIU tap0 # (s srcImgA + * srclmgD) tap0 # (= # srcImgA +3 srcImgD) 0/0/0
8 AOIU # iBufDst ++=1is; s iBufDst ++=—is; 0/0/0
9 AORB # srelmgC +++* srelmglF ++ # srelmgC + + 3 # srelmgF ++ -0.217/-0.112/ -0. 144
10 AORB tapl = () tapl + () 0/0/0
11  AORB tapl # (-++) +tap2 * () tapl * (+++) —tap2 * (+-+) 0/0/0
12 AORS (# srcImgA +++ 3 srelmgD ++ ) (* srclmgA ——+3 srelmgD ++ ) -0.217/ -0.115/ -0. 144
13 AORS ( #* srclmgB +++# srclmgE + +) (# srclmgB +++++ 3 srclmgE ) 0/0/0
14 LOI ypadded_size — img_pad_size_y ~ ypadded_size — img_pad_size_y 0/ -0.151/ -0.196
15 LOI # iBufDst ++=1s; # iBufDst ++=~ is; -0.647/-0.013/ -0.032
16 LOI # srclmgA +++ 3 srelmgD ++ # srclmgA +++~# srelmgD ++ -0.087/-0.112/ -0.144
17 LOIL tapl # ( #* srcImgB + * srclmgE) tapl # ( ~# srcImgB + 3 srcImgE ) -0.217/0/0
18 AORB tapl # ( * srcImgB +++ # srcImgE) tapl + (' * srcImgB +++ * srcImgE) 0/0/0
19 AORB tapl # (+++) tapl = () 0/0/0
20 AOIS % iBufDst ++=1is; # iBufDst ++=1is ++ ; 0/0/0
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