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Abstract

In this paper, we propose an efficient assignment method that assigns quantization parameter (QP) in accordance with group of
picture (GOP) structure given in HEVC encoder. Each video frames can have difference QP values based on given GOP
configuration for HEVC encoding. Particularly, for important frames we can assign low QP values, and vice versa. However, there
has not been thorough investigation on efficient QP assignment method by far. Even in HEVC reference software encoder, only
monotonic QP assignment method is employed. Thus, the proposed method assign adaptive QP values to each GOP so that
temporal dynamic activity between GOPs can be exploited. Through the experiment, the proposed method showed a 7.3% gain of
compression performance in terms of BD-rate compared to HEVC test model (HM) in low-delay configuration, and outperformed
the existing QP assignment study on average.
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Fig. 1. BD-rate differences in low-delay configuration according to the
increased value on QP1/QP2/QP3 which were assigned to an each
frame for the particular temporal layer, respectively
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Table 1. Compression Performance Results of existing method [6] and
the proposed method compared to HM 15.0

BD-rate (%)
Sequence

Li[6] Prop.

Kimono -1.6% -0.6%

Class B ParkScene -0.9% -3.2%
(1920x1080) Cactus -1.8% 4.1%
BasketballDrive -1.4% -0.6%

BasketballDrill -2.0% -4.1%

Class C BQMall -0.8% -2.8%
(832x480) PartyScene -1.1% -4.5%
RaceHorses -1.4% 0.7%

BasketballPass -1.8% -1.9%

Class D BQSquare -0.4% -3.8%
(416x240) BlowingBubbles -1.2% -3.9%
RaceHorses -1.3% -0.1%

FourPeople -1.6% -7.3%

( 1(23?;:72'50) Johnny -0.4% 6.5%
KristenAndSara -0.9% -7.3%

Overall -1.2% -3.3%
Encoding Time 99.4% 97.4%
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E 2. =Y Q7le| PSNR EEWA} 21}
Table 2. Standard deviation results of PSNR among frames

Std. Dev.
Sequence Org Li[6] Prop
Y u \Y Y u \ Y u \Y
PartyScene 0.807 0.501 0.684 0.809 0.496 0.665 0.796 0.495 0.678
BasketballDrill 0.589 0.418 0.538 0.593 0.435 0.565 0.581 0.411 0.535
FourPeople 0.314 0.119 0.135 0.332 0.138 0.153 0.310 0.122 0.130

FourPeople (QP=32)

—_— O # ~Lli --8--Prop

(@)

BasketballDrill (QP=32)

HEEREAAER

Frame number

(o)

T2l 3, =g|7ke| 3 =AME(Y component)2| 0FE 50=g|27HX|2] PSNR 212k Orge= HME, Lic Li S[6]S, Prop.= Mob7|&g 2l0]. (a) :
FourPeople 24!, (b) : BasketballDrill 234k

Fig. 3. PSNR values of luma (Y) component among frames (0 to 50 frames; Org means HM method, Li means Li's method [6], and Prop
means the proposed method). (a): FourPeople Sequence, (b): BasketballDrill Sequence.
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