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rollercoastermp4 @2880x1440, 25fps



vV thires. 360451,
vV 857k¥F360E. EHI180ENESBEIEE.

V el iRE A EERIETT=R.
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v R, MHRENIES
v B, B s
v SEKEEITIAR | RS

:l- Confidence in hardware !

H.264/AVC FOV 1209, 16:9
. > 10Mbps ~ 1440x810

30fps = 60fps J

20Mbps

4K > 8K J
2D > 3D

40Mbps —— 80Mbps
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M TVNRES

WERFER : BREESZ(Equirectangular)
BEKE RSB BRI BN FZRYALTR

X = theta
y = phi

— (]

SEfF_EratRMERRZARMA—F |

v LM . EHEANER
V R BB ( BT ER )
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TN

AV

M AR (Cubemap)
V SEKER S B S ARRY6 N E

U
F| R | B
»LFRB-
D | U | L
D

# Notations : U>up, D>down, L>left, R>right, F>front,B>back
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BEkE R

MRS

%(Cubemap)
SR G RRN6 N E L
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AV

TN

LR 1 EEEKEI R M D25 %G = =
ERERS o
Rhice 2 W ERR=4"2=8
* 524(8-6)/8*100% = 25%
L 2 W) EH=3+2=6
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yan=y
12 537

R2. FTHMZET | 2T /%48
V ERNREEBVESEET "R B (H.26x/VPx/etc. )




_LTU_ M—qﬁﬁv

PR3 EEHRR [FE->EREALIR] ik

BREIRE

https://en.wikipedia.org/wiki/Equirect

angular projection

MRS

https://en.wikipedia.org/wiki/Cube m

apping

dl

-

X
theta = arctan (z)

phi = arctan
VxZ 4 22

X' = x/max(x,y, z)

y' =y/max(xy,z)
z'=z/max(x,y,z)

)
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https://en.wikipedia.org/wiki/Equirectangular_projection
https://en.wikipedia.org/wiki/Cube_mapping

MRS

e i

OR

FRR2STFER , KEBDMSHRTE R

arctan() x 2

=

OR
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©

@ CentOS 6.5 , Miz4szeiz , F502.13GHz

vcodec libx264 -vb 600k -preset
veryfast -an -y output.mp4]

@ FohER - 55 fps [ffmpeg -i input.mp4 -

BiEH . 13 fps [ffmpeg -i input.mp4 -vf

transform= ‘input stereo format=MONO:w s
ubdivisons=4:h_subdivisons=4:max_cube edge
_length=512' -vcodec libx264 -vb 600k -preset

veryfast -an -y output.mp4]
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https://github.com/facebook/transform360
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A L SERFE TR (e EREEEN )

to@(0°,0°) t;@(30°,0°) t,@(60°,0°)

l

TR |
SREE—IRIRS3 8505 | |



ZBIE ,

7352 - DI E S

clip_(0°,0°)

l clip_(30°,00)

clip_(60°,0°)

(15°,00) ? (450,00) ?
clip_(0°,0°) clip_(30°,0°) clip_(60°,0°)

to,@(0°,0°) t;@(30°,0°) t,@(60°,0°)



LA

i3 | pElESEH

clip_(0°,0°)

clip_(0°,0°)

l clip_(30°,00)

clip_(60°,0°)

clip_(30°,0°) clip_(60°,0°)

to@(0°,0°)

t;@(30°,0°) t,@(60°,0°)
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i3 | pElESEH

clip_(0°,0°)

I clip_(30°,00)

clip_(60°,0°)

=zl > =BERE! (ZESEWE/ERISESHE )



o

481

. pEIEREH

Pixvana: FOVAS, 30MNI&t A Facebook: 30MRET &5

Tiledmedia: ClearVR, EJFtile ;



PyramidiZs’

>80%I8ZE17
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top
— = —
-1° back top
right
front right back left
* left
bottom
bottom
front

Truncated Pyramidi&&/
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https://mpeg.chiariglione.org/standards/mpeg-a/omnidirectional-media-application-format/wd-isoiec-23000-20-omnidirectional-media
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BT 285 SIA0
top
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‘ Upsampling
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Bilinearfs&(E Google RAISR

=YV A\ [SR: Rapid and Accurate Image Super Resolution)



https://arxiv.org/abs/1606.01299
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H.265

H.264RY44{1 &

vV BRSO, B2
AIFTAEES, etc,

Vv 1HEEH.2648] 75

30%-50% 5.

PSNR (dB)

40

38

36

34

32

30

x264/x265 R-D curve (1080p)

—

x265@faster
x264@faster

vy

e
/

400 900 1400 1900 2400 2900 3400 3900 4400 4900

Ee4F== ( kbps)

BDRATE : -38.7%
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H.265

H.265(F MR =

VY EFIGRAERD
V RS eRimiLhs
V rtmp/flvif3E

vV EF[a)RE




H.265
2= FindmiEhs
vV PCim : =/ , HFEMNA

V Webig : FlashzOZGiAER , HSBUR TS 28sCI
V¥ Android/iOS

1.3T5EAR 1
2ARIBRERE  2.CPUY

HEER R ME 1.5ES 1.CPURS
= 2 SERA—

35



H.265
2= FindmiEhs
vV PCim : =/ , HFEMNA

V Webir : FlashizOFZGEIER , HSBGRTF X EEssCI

¥ Android/iOS

[ LD e ]

\ ¢

AP|&if

oo\

H.265 H.264

S EEINIES
(iCgmitit )

\ ¢

CPUIEFEELFFRAL X
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H.265

IRSZESiREETE
VESZEEE : H2652H.264193-4(Z |

4K/4000k(264 /5 | 1080p/1000k( | 720p/500k(264 | 540p/300k(26
8000k) 264792000k) | /91000k) 479600k)
x264@faster 1 5 8 14
CNC265 1 4 7 12
x265@faster NG (521 2fps) NG (E2i&26fps) 2 4
# AR SR T SERTEERBRREILL ( CNC2655x265@fasterdwiBszRiEE )
Y BRSNS REEeEER: | AR ARIIEI10SRHREEN |

FRERIEIRS IS E L.
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H.265

PHE  PREHR(s)

PSSR T
R

sO1 480x640
s02 720x960
sO3 720x960
s04 640x360
sO5 640x360
s06 640x360
sO7 1280x720
s08 640x480
s09 854x480

17.50
17.67
17.55
93.00
83.00
49.95
331.00
389.00
424.00

PIfESERSATI(s)

3.11
4.19
4.39
7.40
7.36
5.83
49.05
30.41
66.01

B=REBRAHL(s)

23.00
33.00
45.00
66.00
51.00
30.00
419.00
185.00
332.00

fE28

14
7.9
10.3
8.9
6.9
5.1
8.5
6.1
5.0
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rtmp/flvEis
V¥ CodecID(in VideoTagHeader) : 12
V¥ Sequec header(XJazH.26489avcC) : hvcC in ISO/IEC 14496-15

class HEVCConfigurationBox extends Box(‘hvcCr)
HEVCDecoderConfigurationRecord () HEVCConfig;

I

¥ 1525 CONERERFRAERH. 26580
H.2658E1ESE

TR FRRACHD


https://github.com/CDN-Union/Document/tree/master/Draft
https://github.com/CDN-Union/Document/tree/master/Draft
https://github.com/CDN-Union/Code/tree/master/flv265-ChinaNetCenter
https://github.com/CDN-Union/Code/tree/master/flv265-ChinaNetCenter

EFE=

» MPEG-LA(http://www.mpegla.com/)
v £xdCodecHiErZ:
vV AR THTE

» HEVC Advance (http://www. hevcadvance.com/)
V FRIBEHRE R BRI
vV RENFIREBITHEIZE

Profile .
Content Mai Extensi Profile Extensions
Distribution Examples - Pmﬁ_liles : All Three Annual Category Cap
Royaity (R 2 Any O
Categories < yUne (Region 1/2)
(Region 1/2)
N/A

Public TV, 100% Ad-Funded
Free-to-End User Commercial Broadcast TV and Waived (Free) Waived (Free) Waived (Free)
Internet Content Distribution
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http://www.mpegla.com/)
http://www.mpegla.com/)
https://www.hevcadvance.com/
http://www.mpegla.com/)
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SERTOLIL

vV 132, AEFLNEIIG= !
V RS EHaMER




®

®

(BRI Y
¥ HLS : 10s
¥ RTMP : 1-3s

UDP

ORI a
Vv inEQ : FEC. PLC. ARQ

B
v XiEmialks ( GOP ) F55 : 1s
v iEWRE YIIRET A RGO
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yHLé

ZHEIRRS

PIZEAFR(ENFIIVR) - ZEEEE ( SBEEERRNS )

Z R

lUDP!

A: Pkt 1,234,56..

B: Pkt 1,2,3;4,5,6...

7

C: Pkt 1,2,3,4,56...

>
7

frssesHE

A1,C2,C3,A4,B5,A6...




yHLé

SHEERS
HEFR (ABREVR) | SEIHE (SBERTRENE )

R UDP! IRsseEm

A: Pkt 1,2,7,8...

N B: Pkt 3,4,9,10...

>| A1,A2,B3,B4,C5,C6...
C: Pkt 5,6,11,12...
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-25%

+

ZHEH
-50%

100% * 75% * 50% * 60% * 50% = 11.25%
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V AR AT A S SRR RIS R 22 IR HE 7

Y 2-5Mbps FEJ{#Z|4K@ 10MbpstEE &

" 519 BREE
V FEFFRT
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v EFUDPHYEHS

ARS8 i
= jztguna 5% (Kbps)| RTT(ms) | ZERF(ms)
= 2000 50-100 200msins

i




Thank You
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sunl1@wangsu.com
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