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Improve Compression Efficiency of 360degree VR Video by
Correcting Perspective in Cubemap Projection
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Abstract

Recently, many companies and consumers has shown a lot of interest toward VR(Virtual Reality), so many VR devices such as
HMD(Head mounted Display) and 360 degree VR camera are released on the market. Current encoded 360 degree VR video uses
the codec which originally made for the conventional 2D video. Therefore, the compression efficiency isn’t optimized because the
en/decoder does not consider the characteristics of the 360 degree VR video. In this paper, we propose a method to improve the
compression efficiency by using the reference frame which compensates for the distortions caused by characteristics the 360 degree
VR video. Applying the proposed method we were able to increase the compression efficiency by providing better prediction.
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Fig. 1. 360degree VR video Projections

(Reshaped cubemap Projection)

1. 7|

|'|->I

ge|Ee =N

718 FZYeA 360% VR HYLE Q1Y
<% 2>9] #53} o] Fx xH o] Cube®] ZA
A s=ro] EAjsAl Hrk web dA ZE ol Fx=
H YO ZHE inter =S & 0 A2 Cube HS Hlojd
7AF H=TE GHORFH 58] Wil <1¥ 2>A |
5] AR Zed F59 Fx Zy e AR Bk
o] AZ g} oF & HolAA HArh

g 3%

il

o

Distortion area

Reference frame Current frame
T2l 2. 7|12 12|59 2H|

Fig. 2. Problems with existing algorithms



._.
%)
30
o
ofy
o
Lo
_\OL
F{U

A 227 A=, 20179 14

. Qb g
1. M2M7|(Cube) M7t perspective ZHAA!

CMP, RCMP X% 9] 3605 VR 9/3S 324 F7Hdol
AN o Z}2F 90°8] AlokzhE 7H 670 9] W ZHA|
Hr} mebr ASHA (Cube)oll A § ] ZolE agtal &
3! perspective M8 H A9 91AE (z,y), perspective
ek & HA ) A E (2,y) 2hal oFH <T¥ 3> ()=
g alE A A (DS F5 & 5 Aok 53 2 ()= A
Ao EM o oF T 28 o' 9 WA )5
T Ark 3 <T¥ 3>9] (b)2 ()ZFE yot o #AY
@)= F=sld + Stk

a , a
T (Efx)zx B (M
, _ax
T a—2x @
Y (%+ +0.5) 3
()

2. Hiot &Y ME

O

<9 4>¢} o] AA| Cube B 7|FEOE Aotas &
A FESE A 0] 439 perspectives HAG3ITE HA
+ Cube®] AN A] Search RangeTH 44 =4
# 4>9] (b)ok 7ol dA o Qg 93 z

o 51
flo ot
uE
o

A

e
e
1o

%! 3. Cube?| perspective A (a)x 2t

(JBE Vol. 22, No. 1, January 2017)

%%é@y%J%%ﬁ&%ﬂ%ﬂﬂﬂ@%%E@ﬂ
R EEL T g

2

AL 8=t ”‘SH A e 2 255 203)
AHgste] AR
%“ﬂﬂ](Cube)-J AAHANA o Fo

At <19 559 F=xY 1A
€ %LEEHIO]OE!?— B <18 559 $29] 3z Zyde
3l AA S EFo] HISE AL @l
o] FHEA B

< A2
<19 5>9 o] %
BAE Fxrgds +

& & Atk wWEkA interdl S

(a) (b) ()
a2l 4, &= Zgjel 2N 11y
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Fig. 5. prediction result by applying the proposed algorithm
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I 1. Low-delay M8 Z3t
Table 1. Low-delay Experiment result

Low-delay Main

Y BD-rate U BD-rate V BD-rate
AerialCity -4.7% -4.5% -4.0%
ChairliftRide -4.8% -5.4% -7.0%
DrivingInCity -1.1% -1.2% -1.2%
DrivingInCountry -4.6% -5.7% -4.6%
Harbor -0.1% -0.2% 0.1%
KiteFlite -0.1% -0.2% -0.3%
PoleVault -0.3% -0.5% -0.6%
SkateboardInLot -2.2% -1.2% -2.1%
SkateboardTrick -0.3% -1.1% -1.0%
Train -0.6% -0.9% -0.9%
Average -1.9% -2.1% -2.2%
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Table 2. Random-access Experiment result

Random-access Main
Y BD-rate U BD-rate V BD-rate
AerialCity -1.7% -1.7% -1.8%
ChairliftRide -3.0% -3.1% -2.8%
DrivingInCity -0.8% -1.0% -1.2%
DrivingInCountry -3.2% -3.5% -3.3%
Harbor 0.0% -0.1% -0.1%
KiteFlite 0.0% -0.1% -0.1%
PoleVault -0.2% -0.4% -0.4%
SkateboardInLot -1.6% -2.5% -2.1%
SkateboardTrick -0.2% -0.5% -0.5%
Train -0.3% -0.5% -0.4%
Average -1.1% -1.3% -1.3%
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