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Abstract: As the rate control model in H. 264/AVC ignores the influence of video features on the
selection of a Initial Quantization Parameter (QP,), this paper proposes a novel QP, algorithm based
on video features to improve the performance of H. 264/AVC rate control. First, video features which
have influence on the determination of QP, were analyzed, such as (bit per pix, bpp), video
complexities and length of Group of Picture (GOP). Then, functional relationships between QP, and

bpp, QP, and video complexity were established through extensive simulation. Finally, considering

Wi B HA:2013-07-23; 11T H#1:2013-09-22.
EEWMB : % 4% & W4 7 35 H (No. 402040205)



2554 e KRR o 22 %

the influence of the length of GOP on the QP,, the QP, model was revised. Experimental results show
that the proposed algorithm increases the average Peak Signal-to-Noise Ratio(PSNR) of reconstructed
video by 0. 185 dB for Quarter Common Interchange format (QCIF) and 0. 144 dB for Common
Interchange format (CIF) sequence as compared with the algorithm in JM12. 2. According to the error
of rate control, the control amplitude is increased to 37. 3% for the QCIF sequence and 11. 2% for the
CIF sequence. Moreover, the PSNR fluctuations are reduced by 50% for both sequences. In
conclusion, the proposed method not only decreases the error of rate control, but also depresses
PSNR fluctuations effectively.

Key words: H. 264/AVC; rate control; Initial Quantization Parameter ( QP,); video frequency

characteristics; length of Group of Picture(GOP)
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4.5 M4 T QCIF fil CIF #% X F AL 0. 144 dB,

F 4 QCIF 1 X T 15 PSNR bb &
Tab. 4 Comparison of average PSNRs for QCIF

B F-¥ PSNR/dB APSNR/dB
WES FARR /kbps : :
IMi12. 2 SCik[10] A ST Cik[10] E RS
128 46. 29 46. 44 46. 35 0.15 0. 06
Claire

512 51.45 51.43 51.44 —0.02 —0.01

128 35.52 35. 47 35.48 —0.05 —0.04
Foreman

512 43.02 43.10 43.09 0.08 0.07

128 41. 86 41.19 41.71 —0.67 —0.15
Grandma

512 47.95 47. 67 47.91 —0.28 —0.04

128 32.09 32.61 32.64 0.52 0.55
Coastguard

512 38. 34 39. 39 39.43 1. 05 1.09

128 40. 58 39.19 40. 33 —0.19 0. 14
Salesman

512 47.76 47.19 47.94 —0.57 0.18

Avg. gain 42.486 42.368 42.632 0.002 0. 185
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&5 CIFEXTEH PSNR Bb&
Tab.5 Comparison of average PSNRs for CIF

F-¥ PSNR/dB APSNR/dB
W7 ) H #5i #% /kbps
Mi12. 2 SCHRL10] AT ¥ SCHRL10] AT ¥
512 38.48 38.68 38. 82 0.2 0. 34
Container
2048 45.09 45.09 45,13 0 0. 04
512 38.98 39.16 39.25 0.18 0. 27
Hall
2 048 42.42 42.42 42.42 0 0
512 39.52 39.47 39.67 —0.05 0.15
Highway
2 048 41.94 41,94 42.06 0 0.12
512 34. 54 34.58 34. 65 0. 04 0.11
Soccer
2 048 41.98 42.05 42.10 0.07 0.12
Avg. gain 40. 369 40. 424 40.513 0. 055 0. 144
4.4 BEBRREHKZSH 6.7 A4 T QCIF.CIF #% X 7E ik 3

PG 5T St % 2 17 100 R 6% S W AL 8 43 T 2 75 T 7 TR A BT Y S I AL OR A T 4 R
B, X LA PSNR 8975 22 Var RZ BN FHIH 3 PSNR K38l
P& it e gl R A A7) PR
Var = L 3V (PSNR, — PSNR)’.  (17)

INi=

F 6 QCIF X TMMRERINEFRILR
Tab. 6 Comparison of PSNR fluctuations for QCIF

Var PSNR % 37 Bl /dB
MR P 5 HERS 2R/ kbps
IM12.2  SC#k[10] ASCHE JM12. 2 SCHkL10] ¥ WIS

128 0.99 1. 36 0. 90 [42.69—48.54] [43.05—51.61] [43.09—48.23]
Claire

512 0.58 0. 65 0. 47 [49.64—56. 117 [49.65—56.15] [49.55—56.01]

128 3.58 2.35 2.19 [27.56—38.97] [30.84—39.14] [31.06—39.30]
Forman

512 2.24 1.74 1.67 [38.29—49.35] [40.02—47.217] [40.07—47.19]

128 1.21 2.13 1.23 [39.00—44. 927 [35.88—45.30] [38.67—45.03]
Grandma

512 0.79 0. 89 0.53 [45.85—52.64] [42.40—50.44] [45.77—51.79]

128 1.46 1.09 1.04 [29.17—37.90] [29.32—35.53] [29.12—35.58]
Coastguard

512 10. 55 1.75 1.95 [30.47—52.36] [35.29—42.447] [34.99—44.16]

Avg. gain 2.675 1. 495 1. 248




2562 e KE TR %22 %
x®7 CIFBATHHREEFNERILE
Tab. 7 Comparison of PSNR fluctuations for CIF
Var PSNR ¥ 8 [Hl /dB
M F5 HERB3/ kbps
JMi12.2  Scik[10] A5 IM12. 2 k[ 10] ATk
512 0.99 0.29 0.17 [32.43—39.60] [34.82—39.81] [36.83—42.11]
Container
2 048 0.20 0.20 0.18 [41.94—48.26] [41.94—48.26] [43.30—48.29]
512 0.49 0.17 0.10 [33.99—39.83] [36.30—41.17] [37.67—41.18]
Hall
2 048 0.10 0.10 0.12 [41.43—44.45] [41.43—44.45] [41.52—45.14]
512 0.24 0.71 0.18 [35.89—40.65] [37.57—46.417] [38.27—42.38]
Highway
2 048 0.12 0.05 0.04 [41.06—45.56] [41.12—43.50] [41.56—43.65]
512 0. 45 0.68 0.54 [29.12—32.467] [29.00—33.43] [29.10—32.43]
Bus
2 048 0. 86 0.52 0.36 [36.19—42.73] [36.29—41.14] [36.41—39.22]
512 3.23 2.78 1.67 [30.51—38.68] [30.66—39.07] [30.70—39.04]
Soccer
2048 3. 64 3.69 2.25 [37.45—46.32] [37.48—46.37] [37.43—46.30]
Avg. gain 1.126 0.999 0. 589
3% 6.3% 7 Al WL, X% F QCIF J¥# 41, AR SC7 ik PETF T RS R G BE 7 AR - Hh A ] 9% b A L 45 AR

AT LA P 30 1 735 Var BEACE] 1. 248, 294
IM12.2 J5:9 50% . X TFEGNEF & .85
HE KM Coastguard J¥ 51, IM12. 2 o i 57k 3K
i QP I /N, T B A A Dk 3h B, AE
512 kbit/sHE G F . Var i5F] T 10. 55, PSNR #Y
WAl EEY K F 22 dBs A SCHE L H T %IE
TR R il SF- 38 PSNR A % 301 R K 3
10 dB LA, Var /NT 2, XF T iz 8 °F 22 () Clair
P, 3 Fh s i 3 RE AR AT AR E 09 WA D B, (LA
Y Var BN, At PSNR BUE 5 o S,
Xf T CIF Jp 41 o A S J5 v e F At W3 i J7 12 4 BB 7E
— BRI BRI R Y i gl . AN TR
S ¥ Var BEALE] 0. 589, AT LA ] JM12. 2
1 50% . *F T8 3hF 2219 Container 741, 4 3C
BHEAEGE /N T AT PSNR 9 BUE Y L i H 2%
RIE AL S T 3 dB &£ 47, Var U8 JM12. 2
HEH 1/5, Xt TN WE 3 Y Highway J5 41,
AR 305 AL RE AR AR T R E AL

ZiG BRI R 2 AL R A A SCRE T DA AR
26 B30T PRI 1% R B B9 PSNIR B84 F 8 fin L 9 HLAE
% A 2850 9 AT A AT v e T T AR T ) JoiE 5 30 30 [

e R X AR E RS

X H. 264/ AVC 2R HI 0 S S8 42 il LAl T
2 W T AT AR R X A0 G o e Ak 2 B0 B 1 5 T 17
SEI G LS B0 E R A L DA 52 i R0 R
Y [) R, AR SCAR AT T R QP 3 R 1) 22 Fh R A
FEVE R R R B Bk A4S T O S (R AR
L A B S T bpp 8 Y I S 5 2% A
Neop 55 QP REBLAL, IFLL IM12. 2 Ry 52 5
V-5 JEAT T 95X b, S5 SRR A TG TM12, 2
(5L AR SCH VLl QCIF, CIF JF 41 & 2t o fi 5
¥ PSNR 20 942 % 1 0. 185 dB.0. 144 dB; i %
Pl R 25 0 4R 0R RE 4 0 R E T 37, 3%
11,2 %6 , MR o g ot 161 45 0t 06 20 10 28 IR AT 7 o
A 2 G 5 1 I s 408/ 1 24 50 %6, [] B AT LA
i1 22 w25 DR A 26 AE XA AR AS . AH LG SCHR( 10 ]
(5, AR SOl QCIF ., CIF J7 41 & 2t i 4 -
) PSNR 4 42 5 T 0. 183 dB.0. 086 dB; fih R
P o 15 2 4 o W BE 43 IR B T 30, 206 .23, W

A SCEE W) b AL S B T Tk TR R
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