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ABSTRACT

For the improvement of coding efficiency, the H.264/AVC standard uses new coding tools such as
1/4-pel-accurate motion estimation, multiple references, intra prediction, loop filter, variable block size etc. Using
these coding tools, H.264/AVC has achieved significant improvements from rate-distortion point of view
compared to existing standards. However, the encoder complexity was greatly increased due to these coding
tools. We focus on the complexity reduction method of intra macroblock mode selection.

The proposed algorithm for fast intra mode selection calculates the edge activity in transform domain, and
performs fast encoding of intra frame in H.264/AVC through the fast prediction mode selection of intra4x4 and
chrominance blocks. Simulation results show that the proposed method saves about 59.76% for QCIF sequences

and 65.03% for CIF sequences of total encoding time, while bitrate increase and PSNR decrease are very small.
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AgAel E3E AA iP‘]o H L=
dApze] ojg AR 5
N
A 3ol thgk 7]—’6‘——‘13%(we1ghted average)=
sto] Abgsisien, ol= 4 (12)3 2k (6]
(37) 2 (38)7 )
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U

)
to
o
o
%
RO
)
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4x PSNR, + PSNR,, + PSNR,,

AvgPSNR = 5

12

w3l AFAste] x3kEe] 9lE  ABitrate, A
AvgPSNR, AEnc.Time-> 272 IMS& 7522 3191
5 o] B|EZrHE, Hd PSNR 718, 121
33} A7k éﬂ%—"— vehlle], ool wgh 442
AL (13)ellA B 5 gle vlel Zo] IME 7]EoR
s Ay éﬂﬂ—t— B S7HERS veRa
7] Wil s Zhell WA S L ko] A
27k A9 orldeh A a3)el £l s
A2E M2 IM12.49] AYASE dERie AHAt
METHOD & Alokshes daelEe x3lsle] A3
ARG a1 st uhe] AFAIE epdid

—r

o
<

o
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ABitrate = Bitrate, ;.o — Bitrate,,

! x100 (%)
Bitrate,,,

AAvgPSNR = AvgPSNR,;1y0p — AVGPSNR,,, (dB) (13)

EncTime,; ., — Enc.Time,,,

AEnc. Time = x100 (%)

Enc.Time,,

2 CIF <At dlsfiA

qmw Aekeks WS intradxdel m—s}mu} g
3+ ZAHE 19 intradx4), M3} H]3zs}o] H]
0.20% 74313 a 33t PSNR-2 0.05 dB % }oﬂ
on, AA H53} A7k 3220% TEF % A
o} & Aglsls v AAEEoul H83t A
HE 19 chromaintra), M3} B|wEle] B|ESS
0.40% 71313 33 PSNR-> 0.01 dB Z713814
om AA BE3 AZEE- 40.79% HEF 5 AU
o} & 20 Yeht gle CIFY] A3telx% QCIFL}t
1™, Aeksl= WS intradx4el]

; rlo

X

[od

o 11s
AL

E QCIF H2E  odabe] dejx] Alsle H#EE
intradx4ol|7F 2838k 7 $(intradx4) 2} AAEZo7F 283
73$-(chromaintra)el] &k 5343l 597}

Sequences | intra4x4 (3% 1) |chromaintra(3% 27)
(QCIF) |MI* M2* M3* | Ml M2 M3

Carphone | -0.04 -0.04 -33.24| 0.33 0.01 -42.54
Grandma |-0.24 -0.05 -30.78| 0.47 0.02 -43.31
Highway -0.47 -0.04 -3322| 0.55 0.00 -37.86

Miss America| -0.28 -0.05 -31.91| 0.64 0.01 -38.37
News 0.04 -0.05 -33.38| 0.31 0.00 -43.00
Salesman | -0.13 -0.06 -31.45| 0.21 0.01 -37.94
Silent -0.14 -0.05 -30.93| 0.22 0.01 -37.87
Suzie -0.34 -0.06 -32.71| 0.46 0.00 -45.42
Average -0.20 -0.05 -32.20| 0.40 0.01 -40.79

*MI1: ABitrate, M2: AAvgPSNR, M3: AEnc.Time

E 2. CIF HI2=E Aol disir Algtsh= WS intradxd

ofit H-83t 7-Hintradxd)9} YAEZout HEq A9

(chromaintra)el] Wg+ S=4#lel A =37}

Sequences | intradx4 (3% 17) |chromaintra(37% 27d)
(CIF) | MI* M2* M3* | Ml M2 M3
Akiyo -0.33 -0.04 -3497| 0.83 -0.02 -51.26
Bus -0.09 -0.06 -33.75| 0.20 0.00 -45.03

Coastguard | -0.35 -0.06 -34.51| 0.17 0.00 -52.96

Container | -0.26 -0.05 -35.20| 0.37 0.00 -51.72

Football -0.45 -0.05 -34.82| 0.37 0.00 -45.16

Foreman -0.25 -0.05 -33.78| 0.33 0.00 -46.50
Paris -0.02 -0.05 -3542| 0.30 0.01 -43.09
Table -0.25 -0.05 -34.02| 0.24 0.00 -47.24

Average -0.25 -0.05 -34.56| 0.35 0.00 -47.87

*MI1: ABitrate, M2: AAvgPSNR, M3: AEnc.Time

-

gh A48 79 B ESL 025% 743191, PSNR
2 005 dB #&slglon, AAN-53} A7 34.56%
1:}._,1_—5]_0:11;], sl xﬂo].z‘;].k_ H]-\:H_Q_ CIF o:]/\}gq xu
AEEont 45t 9ol BlESS 035% 37}
319157, PSNR2 i ew sy} glglen, A
2535 AZR 47.87% DEAA 4 Jgdrk

¥ 3 9 4= IEEE F intradx4d Y NAEE
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ol ®e] A= “Jii‘%i, m4 QCIFS] 7% Jin
o] WX 1.63%9 W|ES F7Fe} 003 dB
PSNR Zt4y, 22]3 63.19%2] H33} Swskiol
glolom, AQksls HBHL 021%9] HES =)o)
0.05 dB2] PSNR Zt4, 183 59. 76%9] H53)
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PSNR 74, 128|3 64.33%9] #3533} <w3kit
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3. QCIF H|~E <3kl thalx] Jine] HPF} intra4x4
ANAE-Zo| 37 AL3l Atz vl DHB‘]— A5
Sequences Jin’s Proposed
(QCIF) M1* M2* M3* | M1 M2 M3
Carphone | 1.21 -0.02 -63.09| 0.27 -0.04 -61.59
Grandma 1.30 -0.02 -62.92| 0.21 -0.04 -60.66
Highway 1.46 -0.02 -59.62| 0.12 -0.04 -58.02
Miss America| 3.69 -0.01 -63.83| 0.39 -0.04 -57.71
News 1.58 -0.04 -64.03| 0.35 -0.05 -61.67
Salesman | 0.87 -0.04 -62.82| 0.07 -0.05 -57.89
Silent 127 -0.04 -63.13| 0.09 -0.05 -57.83
Suzie 1.68 -0.04 -66.07| 0.15 -0.06 -62.73
Average 1.63 -0.03 -63.19| 0.21 -0.05 -59.76

NE, Ictl

E 4. CIF ¥|2=E <Al HallA] Jin®] W4 intradxd 2
AR A 487 Abeks el dhd el
Sequences Jin’s Proposed
(CIF) M1* M2* M3* | M1 M2 M3
Akiyo 4.08 -0.04 -67.05| 0.52 -0.05 -66.96
Bus 0.90 -0.05 -65.09| 0.10 -0.06 -63.13
Coastguard | 0.70 -0.03 -63.21|-0.18 -0.05 -68.52
Container 1.69 -0.03 -63.12| 0.12 -0.05 -67.60
Football 2.12 -0.03 -62.97|-0.08 -0.05 -63.18
Foreman 1.26 -0.03 -64.25| 0.08 -0.05 -63.74
Paris 239 -0.01 -65.38| 029 -0.04 -62.85
Table 1.44 -0.04 -63.60| 0.00 -0.05 -64.30

E 5. QCIF ¥l~E o] dhallA] Jine] w2 Alkals
s 2183k AS- IME 715° & 3 BDRATE (%) %

BDPSNR (dB) H]xL

Sequences QP Jin’s Proposed
(QCIF) ranges N1*  N2* N1 N2

22~32 1.59 -0.12 | 1.04 -0.08

Caphone | 3 1y | 207 012 | 067 -0.04

232 | 194 013 | 123 -0.08

Grandma | ) 44 | 213 008 | 0.86 -0.03

. 232 | 220 009 | 152 -0.07
Highway

32-44 290 -0.10 | 023 -0.01
22-32 414 -024 | 1.53 -0.09
32-44 570 -032 | 1.12 -0.06
22-32 215 -020 | 125 -0.12

Miss America

News 3244 | 211 -0.14 | 0.61 -0.04

Salosman | 2232 | 144 011 | 102 007

3244 | 159 -006 | 039 -0.02

si 232 | 202 -015| 121 -0.09

tlent 3244 | 207 008 | 0.17 -0.01

, 232 | 257 -015| 181 -0.10
Suzie

32-44 | 342 -0.14 | 029 -0.01
Average 2.50 -0.14 | 093 -0.06

*N1: BDRATE(%), N2: BDPSNR(dB)

¥ 6. CIF Eﬂ*E °W°ﬂ allA] Jine] W 2 AR

e 2183k A4S IME 713292 & BDRATE (%) %

BDPSNR (dB) H]iL

Average 1.82 -0.03 -64.33| 0.10 -0.05 -65.03
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H

S 729, PSNR o4& Jing
o], 233 H|ES ZHdAE Agksls wHo
e s RS o 5 ok ueEl BES
PSNRE | wefsle] AA F33) 285 A3
U= A U&H Jin®] ¥t Al

k= WS AMSSE A IMS VSR S
uf2] BDPSNR} BDRATEE % 59} % 60 e}
Wsick Bjontegaard metric” 8- E3)] AlAlE = o]
T+ 7119 &3 A= A ITU-T/SG16/Q6 VCEGell
A17Fd H265 %F3He 918 AP ZElY](study) =}
ol AePshEA] ZF 7|TelA] AQkE 7]4S H])w
Bl ARE AL ol vl 33X 24 BDPSNR
& 23} H|ESAL] PSNR o]E YelE= 3
o|n], BDRATEE F4g PSNRol|A+{2] HIES9]
z}o]2 ehdirk 3 BDRATE % BDPSNR2|
LA FHaslslr] lEia Adel AREl okAlste]
Wel S (20, 24, 28, 32)¢} (32, 36, 40, 44)} 7o)
2tHAl R FEsle] 7k H)Eg kel thslk] BDPSNR
7} BDRATES AHgsta ol digh s 7o
24 #%%3] BDPSNR¥ BDRATES Aiksloich

o 4o

:4_

2~
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Sequences QP Jin’s Proposed
(CIF) ranges | NI* N2* | NI N2
Akiyo 22~32 | 433 027 | 158 -0.10

3244 | 601 036 | 139 -0.09
Bus 232 | 172 015 | 110 -0.09
3244 | 133 006 | 043 -0.02
Comstguard | 22 | 163 012|122 009
3244 | 053 -002 | 097 004
Container | 2232 | 224 016 L1s 008
3244 | 228 -0.11 | 039 -0.02
Fooball | 2232 [ 272 017 L3 007
3244 | 334 -0.13 | 030 -001
2232 | 200 -012 | 1.34 -0.08
Foreman | 3 44 | 212 =009 | 019 001
. 2232 | 263 -025| 091 -0.09

Paris
3244 | 285 -0.17 | 0.66 -0.04
o 232 | 196 -013 | 1.02 -0.07
Table 3244 | 314 -0.14 | 067 -0.03
Average 2.55 -0.15 | 0.78 -0.05

*N1: BDRATE(%), N2: BDPSNR(dB)

o] Azl B 4 9lE vkel 22e] QCIF %34
o a4 Jine] "WPHol IM3} H]asle] 2.50%<]
BDRATE %7183 0.14 dB2] BDPSNR 74iE
7= ub, Algksls WS 0.93%°] BDRATE
Z7+83} 0.06 dB2] BDPSNR 743 7pxlowy
Ao s 2o BE3 383 /e Ae® o
epgrh =gk CIFS] 7-$ol= Jine] wHHe] 2.55%
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3k sto] 9l AoE eyt intradx4 H AAEES] oFREs w&How Al
shAste . 23 9% QCIF 2 CIF 22} 3749 Foms Q= zﬂ°'4 A pEst S
Aol talA M, Jin, 283 Al WY & AR glE e Al
-9+ A (rate-distortion curve)= H|a3}e] R A& AT} QCIF dAkol] el #leksl= otae]
2 gk o7lelA mE S IS PSNRo] Z2 M3} BlwEle] 59.19%2] H-53 SRS
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