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Non-Reference P Frame Coding for Low-Delay Encoding in Internet
Video Coding
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Abstract

Non-reference P frame coding is used to enhance coding efficiency in low-delay encoding configuration of Internet Video
Coding (IVC), which is being standardized as a royalty-free video codec in MPEG. The existing method of non-reference P frame
coding which was adopted in the reference Test Model of IVC (ITM) 4.0 adaptively applies a non-reference P frame with a fixed
coding structure based on the magnitude of motion vectors (MVs), however, which unexpectedly degrades the coding efficiency for
some sequences. In this paper, the existing non-reference P frame coding is improved by changing non-reference P frame coding
structure and applying a new adaptive method using the ratio of the amount of generated bits of non-reference frames to that of
reference frames as well as MVs. Experimental results show that the proposed non-reference P frame coding gives 6.6% BD-rate
bit saving in average over ITM 7.0.
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Fig. 1. Existing coding structure of non-reference P frame coding
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Table 1. Test sequences and QP values

Class Sequences ITM QPs (I Slice)

PeopleOnStreet 33,40,45,50

Class 0
Traffic 31,36,39,45
Kimono 31,38,45,48

Class A
ParkScene 32,37,42,45
BasketballDrill 32,38,42,45
BQMall 33,38,44,47

Class B
PartyScene 34,38,42,47
RaceHorses 34,38,43,48
BasketballPass 32,38,42,46
BQSquare 29,32,37,42

Class C -

BlowingBubbles 34,38,40,45
RaceHorses 34,38,40,45
FourPeople 30,34,37,43
Class D Johnny 30,34,37,43
KristenAndSara 30,34,37,43

122 4750}%@ IVC
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Table 2. Test conditions

IntraPeriod 0

Number of Frames 150
SearchRange 64
RDOptimization 1

RateControlEnable 0

InterSearch16x16 1 # Inter block search 16x16
InterSearch8x8 1 # Inter block search 8x8
PSub QP Delta 4,6, 8

Fixed QP assignment QP for I, QP+2 for P

H 3,4, 55 217 AQP = 4, 6, 89l ti3F HAAF} B3}
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Table 6. Experimental results (MV=8)

E 3. AQP o IE £33 45 (AQP = 4) BD-rate (%)
Table 3. BD-rate results according to AQP (AQP = 4) Y u \
BD-rate (%) Class 0 3.9% 10.0% 11.0%
= 0
v U Vv Class A 3.0% 8.8% 9.7%
Class B 5.7% 12.1% 10.4%
Class 0 1.7% 4.8% 5.5%
Class C 8.2% 15.2% 14.2%
Class A 1.0% 5.0% 5.9%
Class D 9.8% 14.6% 14.9%
Class B 1.8% 5.1% 4.8%
All 6.6% 12.7% 12.3%
Class C 4.9% 9.6% 9.2%
Class D 4.1% 7.6% 7.7% )
All 3.0% 6.7% 6.8% 27 }él;a—_'.peiﬂl'(MVth =12)
Table 7. Experimental results (MVy=12)
H 4. AQP 0 ME 355} 45 (AQP = 6) BD-rate (%)
Table 4. BD-rate results accroding to AQP (AQP = 6) Y u \
BD-rate (%) Class 0 3.9% 10.0% 11.0%
= 0
v U v Class A 3.0% 8.7% 9.7%
Class B 5.7% 12.1% 10.4%
Class 0 3.0% 8.0% 8.9% O - -
Class A 25% 7 2% 8.4% Class C 8.2% 15.2% 14.2%
Class D 9.8% 14.6% 14.9%
Class B 4.2% 9.8% 8.4%
All 6.6% 12.7% 12.3%
Class C 7.3% 13.3% 12.7%
Class D 7.6% 11.9% 11.9%
Al 5.3% 10.6% 10.3% i 8. JEAUMVy =16)
Table 8. Experimental results (MV;=16)
HE 5. AQP of Z £33 M5 (AQP = 8) BD-rate (%)
Table 5. BD-rate results according to AQP (AQP = 8) Y U V
BD-rate (%) Class 0 3.9% 9.9% 10.9%
= 0
v U v Class A 3.0% 8.7% 9.7%
Class B 5.7% 12.1% 10.4%
Class 0 3.9% 10.0% 11.0%
Class C 8.1% 15.0% 13.9%
Class A 3.0% 8.7% 9.7%
Class D 9.8% 14.6% 14.9%
Class B 5.7% 12.1% 10.4%
All 6.5% 12.7% 12.2%
Class C 8.2% 15.2% 14.2%
Class D 9.8% 14.6% 14.9%
Al 6:6% 127% 12.3% ARAT MY, o w4 9] QARe] HeE B

Al fAke R 4SS 9L F A AT F,
QeSS %ﬂ‘“ AST A% S1E A Pzl

d

£ 6,7, 8 AN My, o B A5t A0S T
3ol 4 (2 =2 dARe] FaTS HoE
A MV, £ 8, 12, 1622 A3} o]l whebA] »4 (2&



258 9 290 ;

(Dong-Hyun Kim et al. :

IVCY AN H3538 ReE 98 @z p g e 1353 7|4 255
Non-Reference P Frame Coding for Low-Delay Encoding in Internet Video Coding)

(a) BlEEx P el =5EM(1408 Zef2)

O3 4. giFE P =Y F559| 34 Hl

Fig. 4. Subjective quality result of non-reference P frame coding

Z el F53A] FaEo] mEtA QPE HEA AAs}
353}l 45 o]5S I AoZ AFddA AQP = 8Y
7P 2 ol5E des FUsth

AQP = 831 A5, Fx A7} viFx Zy Y7t QP
Zpo] 2 QIgh FA 314 to|7h EAIZE HA S 1E
49] st W= gQlstgintk. 17 4(a)st 17 4(b)= HIF
Z P ZH|Yo] 71 o] HLEE ‘BOsquare’ AB29)
ppA e R 28 H Z A 718 AAA
27 Fo3ldh U3 2y Eostd gidolt. 11
48} Zo] BE HZE A2 tis] FUg 2y s vl
AU AAZEe R Wl £ A3t HRE P el 9
& FA Y 3t Aok F53} o] 5ol Hls| mw]gk Ao
2 st

_4

1%z P

H:l

V.24 B

£ == 1veY XML
HIEE P Z Y F53) 71
o g

of 2 #de) vz p E%ﬂou nEs —‘,Lge—g HeHoz
AEgo 2N ) 6.6%2] HIES TAS A5S A5
th IVCE @A) AXA 255 RedX 5o Be A% )
o] @753t glom, ARt 7IH-E A4 IvCe] WDl A
g5lo] [VCY AXA B335 BEo] A A4S 93 &

[9]

(10]

AAH(149E =ajj2l)

(b) X{xlo! 53le| =5

Z 1 2 3§ (References)

K. Choi and E. Jang, “Royalty-Free Video Coding Standards in
MPEG,” IEEE Signal Processing Magazine, pp. 145 155, Jan. 2014.

R. Wang, X. Zhang, S. Ma, J. Chen and Cliff Reader, “Working Draft 1
of Internet Video Coding,” ISO/IEC JTC1/SC29/WG11 N14243, San
Jose, Jan. 2014.

D.-H. Kim and J.-G. Kim, “Non Reference P Improvement for
Internet Video Coding,” ISO/IEC JTC1/SC29/WG11 M30200, Vienna,
Austria, July 2013.

D.-H. Kim and J.-G. Kim, “Non-Reference P Frame Coding for Low
Delay Mode in Internet Video Coding,” in Proc. KICS 2014 Winter
Conference, Jan. 2014, pp. 986-987.

R. Wang, X. Zhang, S. Ma, J. Chen and Cliff Reader, “Internet Video
Coding Test model 3.0,” ISO/IEC JTCI1/SC29/WGI1 NI13162,
Shanghai, Oct. 2012.

X. Zhang, L. Zhao, R. Wang, H. LV, S. Ma, T. Huang, and W. Gao,
“Adaptive Non Reference P Optimization for Internet Video Coding,”
ISO/IEC JTC1/SC29/WG11 M27964, Geneva, Jan. 2013.

R. Wang, K. Choi and J. Kim, “Description of Exploration Experiments
for Internet Video Coding,” ISO/IEC JTC1/SC29/WG11 N13779,
Vienna, Aug. 2013.

R. Wang, X. Zhang, S. Ma, J. Chen and Cliff Reader, “Internet Video
Coding Test model 6.0,” ISO/IEC JTC1/SC29/WG11 N13778, Vienna,
Aug. 2013.

IVC Core Experiment CEl: Overall Codec Testing,” ISO/IEC
JTC1/SC29/WG11 N13354, Geneva, Switzerland, Jan. 2013.

R. Wang, X. Zhang, Q. Yu, M. Gao, and L. Bivolarsky, “Description of
Core  Experiments in Internet Video Coding,” ISO/IEC
JTC1/SC29/WG11 N13164, Shanghai, China, Oct. 2012.



256 W3 =EA A197 A2, 20143 3¥ (JBE Vol. 19, No. 2, March 2014)

AN X2 K

45 s
- 20124 8 : Si=E3ME D SSNAISE D S &
- 20124 98 ~ SiXf : SH=EIriEtn SSMAIZE T}
- FZHAE0} : HEVC, Internet Video =

4%
- 19914 2% ; ZECHEtn MAI2Etn} StA
- 19934 23 : KAISTEY| & MARSStn AMA}
- 199814 8% : KAISTA?| & AMxlzsin}
- 19954 6 ~ 20004 3 : ARMAA} M
- 20084 78 ~ 20094 6 : HAlA FEIOfSID nEtns
- 200014 43 ~ il ; sHUCHEl D HESMSED D

- TR0 JaF S, CXEYS, BMH T SE}

AR =
- 19901 23 : ZSchsiu MAKSsn A
- 19924 28 : KAISTHY| & MAZ3iD} AAL

o

- 20051 28 : KAISTHY| & FALSstn} 2hAt

- 199214 33 ~ 20074 28 : SIEHEAISAIITR(ETRI) MAALRIEF

- 20014 9 ~ 20024 11¥ : 7= EEd(ojcstn 78l

- 20074 9 ~ #Xf : SI=E 3D SSNAL Y YHSASEHE Fue
- FEMEO} : H[ER AlSAE|, H[EIR £53}, FASAl, CIXEES o|ciof




