, Member, IEEE

Abstract—In this paper, we propose a region-of-interest (ROI)
based HEVC coding approach for conversational videos, with
a novel hierarchical perception model of face (HP model), to
improve the perceived visual quality of state-of-the-art HEVC
standard. In contrast to the previous ROI-based video coding
approaches, this novel HP model allows the unequal importance
of facial features (e.g., the eyes and mouth) within the facial
region, by generating a pixel-wise weight map. Benefitting from
such a perception model, the adaptive coding tree unit (CTU) par-
tition structure is developed to alleviate the encoding complexity
of HEVC, without any degradation of the visual quality in facial
regions, especially in the regions of facial features. Subsequently,
for the rate control in HEVC a weight-based unified rate-quan-
tization (URQ) scheme, instead of the conventional pixel-based
URQ scheme, is proposed to adaptively adjust the value of quan-
tization parameter (QP). Such an adaptive adjustment of QPs
is capable of allocating more bits to the face/facial features with
respect to our HP model, and as a result, the visual quality of
face, in particular facial features, can be enhanced for conversa-
tional HEVC coding. Finally, the experimental results show that
the perceived visual quality of our approach is greatly improved,
with even less encoding time, for conversational video coding on
the HEVC platform.

Index Terms—HEVC, perceptual video compression, teleconfer-
encing, rate distortion.

N fl

fi

fi

fi

fi

, Student Member, IEEE
, Member, IEEE

fl

fi

, Student Member, IEEE

fi

fi

fi

fi



Yan

Akiyo

Yan

fi

fl

fi

fi

fi

fi



etal.

fi

fi

fi

fi
A. The Necessity of Hierarchical Perception Model of Face

fi
Akiyo Foreman Simo
fi Yan
fi

fi

Foreman






etal.

Candidates of Facial Variation

Global Orgienizztiagi.
Point Distribution Model

- .
Point
Connection Face Extraction

.AII(>

Facial Contour Facial Feature
Detection Extraction

Local Search:
Mean-shift

Feature Point
Dection

F
Layer 1: H
i 1 =2
Whole Region ;
Layer 2: gﬂ
i, ‘ -
Background
(weight=0)
Pixel-wise Weight Map
Refined Pixel-wise Weight Map Weight
fi fi
(=3)
fi

fi

fi



IHE
| 3|3
‘ 2
@y - - o).
{“"n};?rzl
N
fi
fi
fi Ad, n
i 1
o
v; )
Ady 3
Aw, = 'U.,;efé( i )Z,
v; > 0 fi
fi
fi
A. The CTU Partition Structure in HEVC
fi
X
it =1 v = 371 = 2
e =3;¢i=3 vg =0

: I 1 2 TR I8BIeEl - q
; e e Ji=k als] . _
| ‘éi’z,l 2FZ 27-'3;3,1
! ; NEE
i 2 2
1 } 1 11212] 1 EE
| 2 2| 2 [ 2]
o (O o [CYR -
X
r Load another LCU <
Depth=0 »—9
NO
YES
éurthersph»—» Depth=1 ’—»
—== NO R
j‘&u#brers;u‘f ey Opathrls A3y i
fi
X X
fi
fi

fi

fl



etal.

fl

fi

fi

fi

B. The Proposed ROI-Based Adaptive CTU Partition Structure

fi )

Mo J
{Zj}},‘fﬂ

1 if A <6
if 6 < Aj < 6y




M
QP;
QP;
a - MADpred,j + \/(12 . MADpred,jZ -+ 4bh - MADpred,j . :‘%
- 2T, :
M
QP;
T; T










etal.

Video Sequences Akiyo Foreman
Bit-rates (kbps) 20 | 40 | 60 | 80 ] 100 40 | 60 | 80 [ 100 [ 120
Encoding time reduction (%) 19.4 | 22.1 23.8 | 20.0 | 206 | 222 | 22.1 | 21.5 | 21.8 | 22.9
Average Y-PSNR improvement in face (dB) | 1.15 | 1.32 | 1.43 [ 1.59 | 1.61 1.13 | 143 | 1.51 138 | 1.16
Video Sequences Yan Simo
Bit-rates (kbps) 100 200 300 500 1000 100 200 300 500 1000
Encoding time reduction (%) 540 | 545 | 534 | 51.8 53.0 58.7 | 57.1 56.0 | 54.8 53.8
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Yan

[ Sequences | Resolution | Bit-rates (kbps) | HM 9.0 DMOS [ Our DMOS | DMOS Difference |
Akiyo 352x288 20 59.06 50.16 -8.90
40 34.66 23.45 -11.21
Foreman 352%288 60 73.44 62.93 -10.51
80 57.62 43.71 -13.91
Yan 1920 1080 100 71.88 46.15 -25.73
300 46.22 31.46 -14.76
Simo 1920 1080 100 71.63 57.73 -13.90
o . 200 s 5402 . oL, L. -1e 1 o s
I Lee 11,2920 2080 T00- 43.62 : =26
340 2915 ! -
Couple 1920 1080 160 46,41 . -27.37
300 28.16 i -18.23
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