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Abstract

As H264/AVC standard has proven to be a Kkey technology of multimedia application, many researches to improve
H.264/AVC standard are actively conducted. Those researches are conducted in various ways such as algorithm analysis
and improvement or structure enhancement for reducing bottlenecks of performance. Even though targets and directions of
those studies are not the same, performance of H.264/AVC standard is commonly analyzed in the early phase. In analysis
phase, potential problems with H264/AVC standard are identified and the most critical problem which has serious effects
on performance is determined. Therefore, analysis phase is one of the important steps to decide overall directions and
targets of the research. This research proposes a mathematical model which can be used in the early performance analysis
phase to estimate performance in conducting research of improving the performance of H.264/AVC Baseline Profile decoder.
The proposed model is designed by considering many variables of H.264/AVC decoder operation so that it is easy to
predict its performance according to changes in each element.
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Total time E 6 HE #T ¥
= ] Table 6. Setting up random variables.
Data Transfer time (24) o

LTotal(D#) = C . LReal(D#)
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LTotal

1. U8 E2i= 2dof ofst 24

B Ao H264/AVC Had 9] R Effg =
VA% gE £ % 259 4R Q8 £
A ANE BER 514 o 9 Ao B A3 7

oo fo Mo 2

2 %
rr
v
o,
ek

204_,] °ﬂ€ R
H.264/AVC ?l

2]
Anj
mlru
>,
oo
o
s
zl
A
i
£ o
of
oz
;(TL_‘
d
An)
o

3t Dﬂﬂi‘ﬂ g el &8 88 ¥4
Al FE At MazEY quEMigl lgL E}u
o % 5"g @mz sy

438E 98 BS 1~69 Hw gkl 7 717k BS 3
ﬁ%}%t} o] Hlgoz ¥ 63 o] BFE A
4 3t} 8x8 Bt} ZE P wjARZEY IEAAY

ol o
i)

Z 5 mjzz=E
Table 5. Proportion of macroblock partition.

2 mlejdel ulg

BS | Intra Inter
no. | MB I4x4 | 116x16 MB

1 |38.53[45.96] 54.04 | 61.47 | 30.27 | 15.65 | 15.06 | 39.02
46.44 | 23.36 | 76.64 | 53.56 | 48.36 | 15.78 | 16.92 | 18.92
52.73|12.67 | 87.33 |47.27| 60.9 13.43 | 15.19 | 10.48
57.77| 476 | 52.4 |[42.23] 45.64 | 17.98 | 19.59 | 16.79
38.16 | 45.75| 54.25 [ 61.84 | 31.49 | 15.23 | 16.85 | 36.44
68.8 | 45.48 | 54.52 | 31.2 | 57.23 | 11.95 | 12.09 | 18.73

P16x16 | P16x8 | P8x16 | P8x8

| |w |t

P Sri616 Sei6s Seai6 Sees Snes Siaa Sies
0.4727 | 0.609 | 0.1343 | 0.1519 | 0.1048 | 0.8733 | 0.1267 1
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Fig. 9. Relation between FPS and Bandwidth(CIF).
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120 H.264/AVC Baseline Profile Decoder® M5 o ZEol &I 24 =4z ¢
= AL 9usitt 18 102 19 99 49} wjazs E 8 WA Latency®t £ =2l + AEH ZZHCIF)
2 FElde H|Lo] EUF odaro] HDTV(W:1920, Table 8. Test result of bus latency and FPS(CIF).
H:1080)¢] HAEE 714 wo] ALE tdZg AL DO | 15748.16302 | L0 | 26088.20377
A#E vebd agizeld, awjzeA & @ HDTV D1 | 15748.16302 L1 26088.20377
gz GAs 27 13 ZH Y o Ao 7] D2 | 15684.16302 L2 25982.20377
&9 zH02 F3se W2y 4 H264/AVC Y= D3 | 15684.16302 | L3 25982.20377
Hel Uy ey ke nsides gigEe] A7} D4 110271.456 L4 182637.32 |
9SS e o] w MA EFY A E HF D5 155520 L5 257580
< A& FAZR EH9 A7|(D4), HEHA ZHY D6 155520 L6 257580
EHFDs), MBS 93 S=H(D6) %—% Zol7] % DTotal | 468427.945 | Lrea | 775835.9313
wako g As e Aol 8 Aol FPSReal | 85.06953253
o E 9 HA latencyet =Y = + AY Z

2. ds o5 22 A (SDTV)

B Ho| M= M9 Latencyst vlZg|e] &8 AL Table 9. Test result of bus latency and FPS(SDTV).
a2 A BEY UF Q¥ AR 5 22T W B2 D0 | 5238054338 | Lo | 86756.67923
o7t Bl A% e dSshs HHES ANEH 12 DI | 5238054338 | L1 | 86756.67923
do Ase 29 A 715 zZdde F2A4 BY D2 | 52280.54338 L2 86592.67923
Zolth, £2® WE EdFe =yl ddtd #ag D3 | 5228054338 | 13 | 86592.67923
LatencyE AlAbstal, G4t A7k W& 7h53] d-E D4 367571.52 L4 608795.4
Aaste] A B2 A7+ 73 g o]E Y E D5 518400 L5 858600
o 7 tste wAos AP F vk £ 7 A D6 518400 L6 858600
HS A AA HES UEd Aot DTotal | 1561313.15 | LReal | 2585931.438

E7F 9% = A9 4SS 7S HeEZA b FPSReal | 25.52271844
2glE SAMSUNG MDDR SDRAM(K4X51163PC)E _ , _ N -

i - E 10, HA Latency®t =T =l & A Zo
MRt 2% X /ME 43S 53 AdsE (HDTV)
AFE 24 M2 Latency 249 tidE H5ES Ve Table 10. Test result of bus latency and FPS(HDTV).
Ao} w53 54¢ wedshs U SE BT 89

e B < st ] o T DO | 3138957603 | LO | 519893.7004
Hel F2b @ 058 sttt 7RIS £ 8 9, 102 D1 | 313895.7603 | L1 519893.7004
A9 BRAM H=v A 2 CIF, SDTV(720x480), D2 | 313683.2603 | L2 | 519543.0754
HDTV 3= ddol ol M2 Latencyst 213 2 D3 | 3136832603 | 13 | 519543.0754
0] Pat= 5 q 7O A

+& 74% Zelth. MDDR SDRAMS®| Z- 27 D4 | 2205429.12 L4 3652746.4
S g7l xEldE 29 47 gddvy AT D5 3110400 5 5151600
E 7. B2 Lalency A2 P Hak 48 Do | 811oe0 | 16 1 SIOIOW®
Table 7. Setting up variables for analyzing bus latency. DTotal | 9367491.401 | LReal | 15514913.25

FPSReal | 4.253971578
W % x| #
v 29| doE] & 16-bit Lu 6 )
HoLK o6 M w2 gouz mEgd o3 ¢ A EHF A
SCLK 66 MHz K 0.5 W o|&slm EF ] dakol= HEH@siot
2 - e CIF si45e 24¢ 2% Zad 57} & o4l 3
S
I 6 (RCD=3. CL=3) & JHAE Aoz Hol BESY A4 AHE 1EFA
Np¢] 27) 16-bit 2E wole FEI ATE Hole ALE ueuY
dlol 8 el 2/HCLK (# 2) 16-bit _ i}
=1as;) o] AL 2 egddue 7 )
Hlol B A2l 8/SCLK (H=2]) | 32-bit (2 x 16-bit) i SDTVSH HDTVS] 45 v Edfsints e
A iz gEd ue 5 Holx Eie A
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22 yehty, 53] HDTVY A% 52 =R ¢ o adan AR BE 5 X 119 EY A3 =B
gl & 7oA 1A E A ul Aol WA Eo & AE W gE FHotod UiF Ak Ao =2
Bus AL B = 3ok o8 Zr] H3ME 7 X4 aacian s
3 ASS AME F = A7} Ded Ao} AR ol& E¢], VLD(Variable Length Decoding)®l 7-¢
Moz Wi R F FRFE Eolv ARH, D39 EfgE Fgsle AolZ=E (0.08-0.007129212)
HAE Zo] &3 x| deolg & &4 drgle 9] ol 129 B2 ATt F JEZY I3y UF
T AGE 2 F UE wIgoRY FNA T W AAl AJ7ke) & Zlo|th o) 30 THdS AHYste A4
Hol 9J& 4 gtk 9] AFgolnz ol& A 02E o] 1 ZH <
2d BA X gAg 72 259 R A Al A2l Al F A4 AZEE T3t e Wi e
e 18 A dF AgE IS olF YA & D4(Interpolation), D5(Loop filter)dll 3t QAL ¢
£ X 4olA XA stEx W ghe AAsE A st ohgo ® 133% 22 R Jik A s FE
o] Wasity A 7 BEe EFH uiste] WA T UATHE 139 Thprocessing- 71BF 2 daix= 3
Latency & A8 Jel= vlrele] 7|24¢ 32 54 3] dAste A7 gE 2SS Q7] WEdd I $
< #Zaste] wEe P dag AE AL o Al BE AT WF A AIZFS Hesig 2
W29l LatencyE AT olffe, HIE e AEL YR dAxk Azt dojg A AIkE BEF 1
H264/AVC tlztle] 28 5% A7 vlgle) vlag #ato] Ho4/AVC HRH S 45S dZae BHe
DA 2 e A Aol wiEoltt ¢hA & AWa] 93 AolBE HEY MY &M E ol3s)
AMdE CIF 3d=e EdE A7)d R@IEE 32 © FTAA ol#g o] b5 Aotk ® 132 W
A7 vge A9 gk = CIF )= uste 30fps F A4t A7 Hgo] Jtedt BEA e ¥ 89 AT
2 533 A8 943 #8438 4 ded ® dF A H&& 5, olE T dzde 4%
114 Zt 259 Edgd g 2] 523 AI7ke &g Vel Aot
vetdh wzele] F3F B 44 T A F= BYo 42 EYTS nE S v 4t
o 273 sk o2 29 o & TAYE ANY & U8E wolF
gsoZ B3 A7 HE F 119 "EE HI A o 4 BB L#gks A7t gew WEd Ads 10~
e A3t 7 2 YR A AItE ALk T6olA Holx glem o]= 1 Zd g A9 do]
= g4 249 Zo] Z g e 7lFX HeE H AL Z BEo|l AMEe AIRFE el
Tt HAeR ot Ak 1 A5 B¢ B
S wgo| @ B4 A7 6ge] L] A E 12 RES9 Mx S& AlZHulg
- == = ° =7 ML Yo Table 12. Proportion of processing times.
HZLatency = 20} QA ©7] wEel] & d@ollA] _ : S
—E— ‘2}5{} q% C} ‘:H_Q_i 0:]}\]— }\] 7]. o ¥ g’/\] ]q_ —?—/‘\j Loop filter | Interpolation SZYQ t::gtsifz&;rtr_;/n VLD | Intra prediction | Misc.
E 129 AA 3 Ak Hl&E $AHEA 122 Y= E AL
o7t 3tk AAAEe 4 REY 57 AI7-S T8 E 13 Edl=E HMS AlzE MY A7 25 M5t
Ms oz = As Z3f
E 11, CF siAtE SAle] ZE 4 o2z M2 A Table 13, Test result by applying both traffic transfer time
o and processing time.
Table 11. Memory access times of each modules(CIF).
‘T#Processing T#Total
fps=30 MDDR clks | MDDR time LO | 26088.20377 | TO |0.000395276 0 0.000395276
DO | 15748.16302 | 472444.8905 | 472448 | 0.007158303 L1 |20088.20377 | T1 |0.000495276 0 0.000395276
D1 | 15748.16302 | 472444.8905 | 472448 | 0.007158303 L2 |25982.20377 | T2 | 0.00039367 0 0.00039367
L3 25982.20377 | T3 0.00039367 | 0.002429026 | 0.002822696
D2 |15684.16302 | 4705248905 | 470528 | 0.007129212 L4 | 182637.32 | T4 | 0.002767232 | 0.012995887 | 0.015763119
D3 | 15684.16302 | 470524.8905 | 470528 |0.007129212 L5 257580 T5 | 0.003902727 | 0.008643636 | 0.012546364
D4 110271.456 3308143.68 3308144 0.050123394 L6 257580 T6 | 0.003902727 0 0.003902727
D5 155520 4665600 4665600 0.070690909 LReat 775835.9313 | Treat | 0.01175509 TTotal
D6 155520 4665600 | 4665600 |0.070690909 FPSreat | 85.06953253 0.036219127
Drow | 468427.945 | 14052838.35 | 14052840 | 0.212921818 27223;";01
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