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A%, Al 3605 B U] 2.3 X (mono) REY 4= Ut = T2 A HFH 2D

ol X = 3}l B H-(mono view) THa E3Hs 4= 9lt) o] A $- dl 3605

HIT] = 3D & Al ¥slA &< o Utk

2 E2= ghol 1,2 91 A9, 3605 B U] = Z+2F 2H-9-(Left-Right) 2 o] o},
}8HTop-Bottom) @l o] o}l & = AT}, -9 ¢ o] o}-%, sl d o] of--&

o>

247} Abo] Erifo] Afo] = g, ¥h-ube] EHO % B i ek, 45

gl olobx o A3, 23l ZEAHE 2D o) WA &2 o u] x| <]
ol A 247y #g-=2 AT = ATt et dlolol o] A5, Ao
LR AME 2D o A & o|u| A] 2| Q) Aol A 72 fl/oldi B2 YA 42
ALt Ad eI WA gLE 7R = A 9= FEALE S YAl EAE T

2 TH(Reserved for Future Use).

271 A1 4 R o] Bl = AR A7E 3605 BT 2.5 A 2 A A FE o
HAEE A&7 Al tig JrE x3s = 9o 271 Ald &4
| EFd] o] ] = initial_view_yaw_degree & =, initial_view_pitch_degree Z =
2 /W= initial_view_roll_degree B =& X g3 4= Qlt}, A A ool ute} 7] Al A
#A detdlolH &= F7HAA AR ES o 23S 5 S

initial_view_yaw_degree & =, initial_view_pitch_degree & ==,

initial_view_roll_degree ¥ == 3 & 3605 H|t] & A A Ale] 7] Al A& e
T Ak S AN A5 BoA = BEEL] A5 A Flo], o] Al H=Eof o3
Lebold 2= glvh A 2 0 & A7 initial_view_yaw_degree T E= Ab7| 27

Al Aol T gt yaw #b-& WHEFE o Tk =5, A7) initial_view_yaw_degree B ==
A7 AT ALY AAE yaw FE VL2 I HE WRHH IS E L

A (A 5)R Vebd 9= 9ltk =3, 4] initial_view_pitch_degree B =i= A7
Z7] A1 Aol t g pitch gk WrEFE = AT} =5, A7) initial_view_pitch_degree
o= A7 A5 A8 AAE pitch FH& 7T =2 S| HE HEFHF) E 1L
A (AR vekd 5= vk =3 A7) initial_view_roll_degree & == A7
Z7] Aol o &t roll gk WEFE 4= It =5, 47| initial_view_roll_degree
A= A7] A5 AH AXEroll HS 7|02 A wakits) 4 1
A (52 e 4= At} 4H7] initial_view_yaw_degree =, AH7]

initial_view_pitch_degree 2 =, 4} 7] initial_view_roll_degree Z =5 7|HFo 2

3l 3605 BT Q. A A Al 7] Al A, =, AlAYA] A& BolA = J-FEEQ
Aok A& Ve 4= 9l a1, o] B E3lo] AF7] 3605 BT Q.o EA o] o o)
AFE APl Al 271 Al Holl Y aZd ol H o] A2 4= 2t} 3 FOV(field of
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view)E E-8to], AA[ | 2V A= V5 YEQ| JtE ol Y
Al 24 o] (width, height)7} ‘A4 = It} =, o] Al S5 R FOV A HE
o]-&3to], 3605 Bl A4l A= ARG Aol Al 3605 H Y] 2.9 97 &
27 HRERA AT 5 3
[190]  AAlelel whef, 7] A5 e wed o] B 7} ] 1;} i 7l A,
A (scene) B2 HAE 4= Q). =, 360 7"l = 2] A7 5 5of e} 3605
1) Aeie] W1 £t s 3605 10162 Ao AL 6
WAEE 2] A WA 22 FEEA R S gt o] A% 27 A4 B
H b o] Bl = ZF A R o] 27 Al A S A = dntk o) & A el 271 Al A
A v etdlolH =, Bl 271 Al F ol 85 AH S A HekE A (scene)
AEAE o L3 5 dvh 3 3605 BT Q9] 4 OV(Field Of
View)7F ®ish =5 glo v g 27 Al4 ¥ wetd o] ¥ = el g g ol
& &3tz FOVE Yetl = dd FOV A B & U] 313 #52 glrt
[191]  ROI #& wEbeo] ¥l = F <3¢k ROIO| A AR ES X33 5= 9ok ROI
t W Efdl o] B 3=, 2d_roi_range_flag = F/5+= 3d_roi_range_flag 25 &
Sz 315k 5= 1T} 2d_roi_range_flag 2 =+ ROI ¥+ v Eld| o] B 7} 2D o] W[ X &
NFORROIG FAS AEEE Faahizn) ol s AA T 4 3l
3d_roi_range_flag ¥ == ROI & W e}t o] E 7} 3D & M-S 7|52 2 ROIE
FAot= HuES E36t=A] of 5 AAIS = Qlv) A A ool whel ROT #H
| Bt el o] B =, ROIO W& 2} 132 A K, RO W& e AFA e AR 5
7 ARES Y 28T 75 Q)
[192]  ROI ## wgldlo]E] 7} 2D o] v A & V| £ 0 &2 ROIS %= 2EES
FZ 3= 75, ROI #&A v el o] B 3= min_top_left_x = =, max_top_left x T =,

min_top_left_ y =, max_top_left_y 2=, min_width & =, max_width 2=

o
il
B
N
:{u:

N rﬂ
il m

=
&

min_height & =, max_height 2=, min_x 2=, max_x 2= min_ y 2& D’/‘EL
max_y %E%‘ FeE o T

[193] min_top_left_x = =, max_top_left_x E =, min_top_left_y & =, max_top_left_y
At ROl o] 2 Ad o] AT el H /A g ek & o =, 4]
dea2 atdE JAdd 2o Ao x AR, A x HAE, Aoy HE, Ay
3 E ek ZF A

[194] min_width = =, max_width & =, min_height & =, max_height & == ROI £
7hE 3-7](W1dth) Al =2 =171 (height)2] 2 2/F T gka YR 5= Itk 5, 471
Ao 52 2 E 7R A7) 9 HA4L 7Fe A7 HA gk, A= =719 a4,
AR =719 Hojghs vEbd 5= 3l

[195] min_x Z =, max_x 2=, min y-éE max_y = E3= ROI U] 9] 2159
Ha/AWS dEbd = vk S, AV dEES A EROIW HEE9] H4
x FE, AN x HAE, Aoy HE, Ay F32E e 7 vk ol S=EE2
Aefd = Sl



27
WO 2019/199024 PCT/KR2019/004212

[196]  ROI #& Wetd ol g7} 3D MU & &3+ Ae] % 7|50 2 ROIE #d3t=

e 58 23eh= 49, ROI T W EFH] o] B 3= min_yaw B E, max_yaw ZE,

min_pitch ™ max pltCh , min_roll 2= max_roll 2=, min_field of view
I = /W = max_field_of view %E%— ¥ 3ak 4= Qi)
[197] min_yaw & =, max_yaw & =, min_pitch & =, max pltCh HZ min_roll 2X

max_roll & E3= ROI7} 3D & 3Hdoll A A 8Fi= < 92 yaw, pitch, roll €]
Ha/A g e 2 vepd 5= Qv 5, 4V dEEe X}Eﬂi yaw 5 7]
3] H AL, yaw F 7 E 3 A F] AL, pitch 5 715 3 A =] H A4
pitch & 7| 3| A =] H ), roll 3 713 S AL HA4,, roll & 715
3 d = HhilE Ve 47 3l

[198] min_field_of view ¥ X, max_field of view B =3+ 33 3605 H| ] Q. tl] o] E 2
FOV (Field Of View)®| # &/& t)#k2 ek 5= Atk FOV = 3605 BT 2.9
AAA] S o) Y] A Ed o] ¥ = Ao ¥ & 2| u| e 4= AT} min_field_of view
HZ max_field of view B == ZHZF FOVE] #H Ak, H ol gke vekd 4= 3l

o] B2 AgE 4= 9t} o] HEEL T35 FoV AEH v EFd] o] B 9
S_L‘_-]_ETE—?}]\

[199]  Fov #d# uﬂEPtﬂ olEl:= A& FOV o gt AR ES ¥ 53 5 vt FOV
4 v Eld] o] B = content_fov_flag = X/ = content_fov Z =&
ATt A Al ellol] mhek FOV #d wlElH| o] Bl = A1 &%k FOV el & 4/z
AR T F7HJAN AR EE t] £33 5 o

[200]  content_fov_flag B == 8] 3605 8] t] Q.o thale] A 2FA] & 53 FOvel
ek AR & XH Bh=Al AREE AAT At 2 Egho] 191 A5
content_fov =7} &2 4= 9l )

[201] content_fov B == 3| 3605 B ] .o thsle] A ZHA] o] =3 FOvel o g
AREE Yebd 5 Aok Aol whet 3 ' 3605 H] T Q. =41 2] 9

A (vertical) =2 4=3 (horizontal) FOV 9l wlte}, 360 &4 S0l A AF-&-A}ol A

ghio] Tl AZ e o) B = o] AAE 7 AUtk S AAfoof wpe} & d = 9
FOV B & dkdsto] ALGA}ol Al gt of] T & o] ¥ 3= 3605 H| T] 2.9

Fool AAd 75 9

[202] AEE 4 d vEre o] B = ol 1] A] | Q) Aol A A A 3605 B Y L
HolH & Egst= ol st AR E E3sk 5= ), o] w]X] Z g2 A A
3605 H| Y] @ dHloly T2 A MH ¥ HE|H H| Y] 2 9 H(Active Video Area)}
TR S PGS xS T drh o] W AEHE HYQ d9E AF5H IY
TEYEEYAEYe dolagtal A3 o vk o] AEH H|H e &
A A VR Y 2=E o] Aol A 3605 BT @ 24 B ol X = 02X, 3605

2]

o
H[E Q. 50 A i VR V] 2E e o] e H v e ejurg
Zejolst 5= k. o) & Eol o]u] x| X9l %3
43 91 4 olnl ] Zej el 3 A

1__

2
£
A
>,
Ik
=
(e

o
s
Py
iz
Siid
e
iz
ot
2,
B
o,
2
2
-,
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[203]

[204]

[205]

[206]

[207]

[208]

3605 BT Q. Ho Bl & E 33 = oL, o] S AE E nv]Q o ejoleta
29l

59 99 #4 UﬂE]-Eﬂ ]H = is_cropped_region 2 =, cr reglon left_top_x
I, cr_region_left_top_y B E, cr_region_width ¥ = Z/H 3= cr_region_height
AeE T 4 aleh A o] mhet A5 39 B ek o] el Foh4 el
JuES Y £I8 28 g

is_cropped_region B = o1 x| Z g e] A A & A o] 3605 BT 2 2] AFH|
WA VR ] 223 0] o] o) AFEE] 327 o -5 hehi o129 4 91,

=
o] 714, 3605 BT 2 tlol B 7} vd @ @ = VR H =& o] Aol A
Ho]x] = o] od.8 olE] B H|t] @ o 9 (Active Video Area)dtal B2 4= T}, 47|
is_cropped_region FE1= o|n| x| 3Z | A A 7} HE|H B[] Q. JHQ1A] o] K&
A1 Sk oJv ) el g12) kel el w13 ol A o124
=7bel #2185 sl
cr_region_left_top_x & X, cr_region_left_top_y & =, cr_region_width Z =,
cr_region_height EEE olu] x| gl Aol A olE]H BT L 99 YE 4=
Att ol =52 747 A B HY @ g9 Adete] x #3E, AEH H[H <
BFe] FAgete] y H3E, A E H|H L JF ] 7hE A ol(width), HE[E BT 2
BF] A= QO](helght)E el = Utk 7FE dol &k AR Hol= A
@9l ek ol 2 4 4]
360 BT 2 7|HF VR AM%S =3 360 HlH 2 A 2] g2 7]HEC 2 360
H U] Qof] thate] ALg2Le] YA & V[E o2 M2 uE 74
Q.2 el H o] H(viewing orlentatlon)oﬂ gk A A A A A e Alw S S S
360 H Y] 2ol thato] AbEAFe] 1A YA oA o] M2 tE 74 2] dlE o]
ol gk A 22 2d 244 7§ S A &3 VR Al 22812 3DoF(three degree of freedom)
714 VR Al 8ol g ol B 4= Q) 3k A 2 v 2 -3 2 E(viewpoint), A &
T [7-% EZ X H(viewing position)ol| 4] 2] A 2 T}& 13- @ 2]l o] el off gt

ﬂ—?g-lﬂ /\]Z}XJ/;G 71&(4 7364 =] ;q]-LSE]— Z,: QJ\L‘ VR /\]_/_\_Eg.% 3DoF+ = 3DoF

£ JF-XE QA E M AFEA}2] Al A WHEE ¥ 3} (ex. head motion)©l] whe} A 2
& AL G Al AlEE = 9 5, 54 JEQIE

= > A9 /\Aoi(sphere)g 7Hd e
of Al HXE HHg gt A Y/SA/HAE ARE

¥, & L oy ST %
>~
N
N,
X
~
o
N
N,
X
2,
<

o o & i do K
J

2,
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209] @, (0] EAE ksl go] 5 REAES] Y By LA Mo A= 7] el
3DoFS} o] hFE o] A2 47 JuE AGE F ek, o] 9 Wl
2 Egtol

[210]

[211]

[212]

[213]

[214]

=)
YA AR AEE 9

5132 E g ol wE 3DoF+ HI T 2 Al 3-& 91§ ol 7| El A 9] o &
MeFA o &2 A3 o|t) & 138 3DoF+2] QA E S, A, A
A, Au ¥ Y =W 948 88 3DoF+ JlE F Al E Al A8 SRR E

e
N
P‘L
[,
o
n

= (acquisition) 74 < 360 H|T] 2. o] 4 X, 34 = YA
HA & T 360 BHLE 55t A S v 5= Ut} o] A& F5H]
ukak ¥ 3} (ex. head motion)®l] & t}4=2] JA/S-A
ARE &5 5 vt ol w], @ A E = A4 A B ex. texture) ¥ o 2}
zlo] A H (depth)E E 39 4= it} o] o 13109] 97 HH oAl of o] M=
T [7-32 Q1 E(viewpoint) o] HE A 2 T} & {9 3 %] 4 (viewing position) 2]
B AR S 474 g5 5 v
314 (composition) I -2 4 d/54 JE A
- arol & F 8 A /e A 5 3
Bl 2 E R )2 AR A el £9tsky] fel skl gk dak H S

y 2
ol
>,
[-'>~
O
ofk

7 = 2] (pre-procesing) 4> &5 360 H| ] 2.9 AE/AEE A

THAA ) FAHCREA, A=sh A8, 22 AM, 2 7] 34

a2 4G o2 X8 7 Uth =, 0ol AL /A AEARE

2k 2po] o] ol uhe} tlo B & WA /R ¢k 37| 918 A A B L 2l

Aol x3tE 7 Ut o & 5o G dA g Aol = G55 Al

60 =3 ©](sphere) ‘ol W3 3= 2} ¢ (stitching), & S A A& glol At

1AW e A4 g3 5 = B A 2F 9 (editing),
378 H-g] 8= 7 (view segmentation), 360 23] o] (sphere) 2]

Q7o g ufg sk &AM 724 (projection), 9 9ol whel /&

I} A (region-wise packing), G A HE 58 2 A o]

AT 13209] BT Q@ S oA ef o] A& &

E (viewpoint)ol] W& A 2 5 3 ] M (viewing position) 2] 52

Qo] A = 3

AL FH A A= AR /a4 doly 2

tolH &S Agste] dFste 44 nd F At A= &

Q1 E (viewpoint)®l] hE A 2 T} & 13- 3 2] M (viewing position)2] 5 5>2]

=7 dole 2 #d vt ol H & Adste WH o2 A nke) o)

2, FAYE ol gAY, e A T o WS AR o St

il
W

HE
Ak

2 gz

T
R=AA)
Flﬂl Wi

24
2 O
ox
o gy
o

)
.

> o
4 o
o [r

0,
m

= R
o x p
& o

~
S~

ol of Jr Z
ofr ox K



30

WO 2019/199024 PCT/KR2019/004212
215]  FA4E € $A 442 FAH/AGE AU/ /H A E HolHE
tadstal HE AAAS 95 T2 AAHS onFd Ut o & 5ol 3¢
g A< g upel o] 37 ® PAE FolF= AW oD 22 AH |
933D 7 YR Eds AN B Fol x3hE = 9l

[216]

[217]

[218]

[219]

[220]

NEE HTHoE et A A= A4S 5 vk AFEALY
A g A o] FE Al sk= W3 (viewing orientation), A] & (viewing position/head
position), ¥ X (viewpoin) & 4 & 4= 1 o™, o] R o upe} H Qg
QA ~E QRuks Ae A o2 ARESE 2 Qi) o] wll, A A F o] A5
ARE2Fe] FH4l e ool whet 13309 o] M & ohE Al o] AEE 4= 9l o,
HEH 0= 13409 o] 5 x| Ao 54 A4 57 whake] ool
=94 F Uk
5= 14a @ 14b3= 3DoF+ = 5 el = A ~Hl] o} 7] €] 2] o] ofjo]t}, &t 14a L
14b9] o} 7| el A of] o] 3}o] A& vle} 22 3DOF+ 360 71 Rl =7} Al 32 4 9]
% 14aE Fxsh, 360 B T 2 WA E X (F A S =LA 360

H]T] Q (o] 1] A1)/ 1] L. o] B & 5 o] o] FofA] = H-H(acquisition unit), & 5 ¥
o8 & A 2] 5= F-(video/audio pre-processor), F7F A B & A8l 7] ¢ ¢t
- (composition generation unit), 8] ~E QU] @ W T2 A H ¥ 360 H| U &
Q11w 8Fi= ¥ (encoding unit) R 152G H w0l ] & Q17 <z 2 o] 2l 8f+=

-3 (encapsulation unit) . & T-A1 = 4= Qlt}k. A3k ule) gol clmy A

ol B = B EA~E H(bitstream) A H = S5 o7 9o, 1z Hl o] B +=
ISOBMFF, CFF &9 3t 3 o = Q7 # o] A% Art, 7| EF DASH Al 1HE
9 FulE A = vk = H dolE = Y A" A4 vl A 5 Bk 360
HH @ 44 A &2 g o7 o, = 85 WA[H 0] EA|HA] =
o}, Ak nkef ol A A& ot AE& s A9 E A A,
ol WEH EE HEEWE 58 Folo] AFE 5

oy &5 Fio| A= 4l A 2] Hek(sensor orientation, %3 42] 7 9 viewing
orientation), Al 4] &] A X &5 A] A (sensor position, 42| 7§~ viewing position),
Aol AR E5 A XG4 79 viewpoint)oll he} A =2 ThE H B E 5 Ao
A2 07 g53 ¢ 9lon o] w Bt e, o|H[A], Y, A AR

ot
lo
2

o
o 1

e

;‘_‘L, _11

o

o
¥2,
v

o2
o>

o] 75 ©] 22 (texture) D 70| A H(depth) & 7H7F 858 5
3L

],z AEAE ] EA) upet A 2 thE A €] (video pre-processing) 7}
=] = = P

off 3L 30
of |o
o
o
o
£
il
il
=
1
2
o
o?
o
ox
o
©
=
A
[‘—_>':‘4
>
A
B
o
o’
fu
©
ofo
ot
o
2

12

A X (viewpoint)ol| 4] & 53t 5L A] M (viewing position) 2] A 2 T} & gk
(viewing orientation)®] J &2 o]-&3lo] 360 A9 G4 AT 5 o,

ol & #el & 2 A (stitching) T & A S 5= vk B G
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AN str] Ak o w WA er] 915k L 2 A A (projection) H/HE= ¢ A
N7 & 7D 7 Ut zlo] Yo A kA o= gl g s B o)
A= d5E o, ol A daxet g2 P E 2ol S e
Arh &, s S Y tlolB & g o= Zlo] tlolH & AT =5 ).
AEIVE E Juo] AdE & 584 52 Hgh v oo 37}
TR (

[221]

[222]

[223]

[224]

[225]

[226]

packing)& St A A E Qg FH 0 2 o Al A8k A A
(sub-picture generation)©] 3= = 91T}, Video pre-processing THoll 4] A8
G -4 el gk A H = video metadata= A ¥ T}

G54 ol B(F2 F a8t A8 2 8H7] 918 tolB]) o] 2le] F74 o=
FoA = /RN RE HARE A AH A Sk A9 olE HAEE HTE
ANAY Al FASsE7] At AR E Al Fart A H¥EAA
A 2] H-(Composition generation unit)ol] 4] &= A 22} 2] o] =& ul &0 2 9] Hof A
A3 E mef o] HolH (G A5 BT /ol m ], 543 o] A9 vl e/a
=3, g AEY A9 A ) E HE A ol A st A ARE
A5k, o] A B composition metadata® A & ¥ T},

zhzrel el & A3 /SR8 A E AR = 247 JIAT E o] &3
a1, o ZE Aol ol uhef 9t S22 A TIHE T2 A ol H
ol wf, Hlt] &, Y =& AT E -4 whf ol whe} Qg G R AhS FE(file
extractor)©] 7}s 3t}

EgH 2 HolH & FAI7 A A7 8] g ARVF 29 =2 9

Eol/A 28 Gdo A A E =1, o] 7] A= vt /] & A TAL S § gt
A B (video/audio metadata), 2. H @l 0| & 9 &4 A B (composition metadata),
HIT] 9/ Y2 A A 7Fs 1 Al (viewpoint) B 7+ 9] %] of] & A] A (viewing
position) “ H.(viewing position and viewpoint metadata) -5 ©| Z 3 € T}, o] ¢} &
AH o] A= H o] vgttolE HtE B3 A &= st

% 14bE Fxshd, 360 Bl T L Al AR (A A FAE 9 =&

M IR EE H s g o]l sl Fi(file/segment decapsulation unit),

HEAEY O R HE A/ AE AR E A= F5(decoding unit),
AR ~EE AASH7] A 2 A A 3= - (post-processor),
AbgAFe] WAl oS A Eh= HF-(tracking unit) 2 A A X1 Ty A E o] &
T4 7

Ulagolde B3 AAdE B EAEYL dolH 9 &5l uhef
B8 E SR U o] A 7he e FHE EA R Y
=3

EGF o) A= Al H ALY e AR T2 e O R AREAe] T4
% < (Region of interest)2] ¢ *|(viewpoint), 3l & ¢ =] | A 2] A] A (viewing
position), 8l & A] A ol| 4] 2] HF&k(viewing orientation) X H.E A A 3HA] ¥, o]

=360 BT A AR 0] 7 A #Al 4o HE Ee F% Bol

)

Y% o
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[227]

[228]

[229]

[230]

[231]

[232]

[233]

NSRG4 o] AR E sl A8 FAY 74
AT H3F 360 Bl Y 2 HF FA] o] HE ¥ = A4 3 <l
b A El(file extractor) =2 A H H ] A el 7HA o] of 7]k
A4 "5 (viewport/viewing position / viewpoint dependent processing) &
/\}_9.51 E 01 q_

S A AL A el v A e el Al
3 A0l o501 1 45 chelo1 el
ol A9 4 E o G e AT 3 g6l B el o 27 360
HIE 9. A% AR o)A A4 @ Bl o ulEhElo| B 2 o] §8 4+ STk, 3 v Y
H G7d ol a2 A1 A (viewpoint), S 552] Al A (viewing position),
-2 o} %3k W3 (viewing orientation)©] /o] ¥ 75 E 7 (tracking) &
el A AR B o] AR A, HEF AR A= AR E
Aesto] e = vt o] W, FAl D}Oﬂ X1 A4 g viewing position 2 viewpoint

W
o
o
E
E
O
_>|i
o]-)
o,
ﬁ
=
X o
o2
o
1 g
oi*‘
i

—_—

(o

2 W Ebd|o Bl 7k ALg- 8 4 ek 3 5 914, AR, gl thel 4]
AFHES A, ou Aol 9 vt e AR U e A 45
Zp7rol] ube AE e 4ol L3k 5 ek Awe] adY AL A M

(o]

JE[ (B 2=, 512, ¥ #lo])= §A #H (composition)= 71 X Al ¥, o] o,
1ol A A &t 314 o] el el o] B (composition metadata) 7} AF-82 5= Q)
SH o= AR A el whet {-F E(viewport)oll A S| A&
Eg /\g/\-]ﬁl— Ea O]Iq_
Hadd 4 A3 e Ao 2eay/sS 48 348 S A4
7hegk 5 A E A A |, o] w AREAFe] ¥4l o Holl gk A E 3
360 HI U 2 =4l gA]ol] AEE et o] B & vl e 0 2 ARgALe] g Bhi=

BEE LS 5 Ao

o B oy
OfN 12
<

Uady g ~E As= o g o] dig g Addxo] JHEl|E So HAE
7luke] ovldo] AR EM Al 4otk Ded AL Ao g AE Ty

jﬂrﬂo] u.sPEZ,: ol

Jo| 3

%= 153= FLUS(Framework for Live Uplink Streaming) ©}7| 8] 4 2| o &
AR e

T 145 14a 2 = 14b)oll A &gt Sald 2 FAlde] A B85
FLUS(Framework for Live Uplink Strearmng)oﬂ A 2] A A (source)®} 7 H(sink) 2]
7]:0;_ 7L7L H E'%L E o]ﬂ.
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[240]

[241]

[242]

[243]

[244]

[245]

O

Q. ThA] ), 3 kg o] o) A1 A] of =

Aol o] EA T2AE S ALt 5

360 A4 A 2] A 255l A AHE )
by o] o A o]l 3= 3DoF+ <l =
% o™ 4| 22619] 1] 39 (decoding) % 4 2] (post-processing) ] 21 7] 5]
sl 5= 9laL, & 14bol] FE 3DoF+ = F 9l E (end-to-end) A] 2= o} 7] € 5]
/= = 179 3DoF+ 21ee] o 3 71 /4 &) H (unpacking/selction) 2] A4+
7ol EE 2= 9l
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= 2 (high quality) 2] A& 74 &= 559 2E " (stream) T 223 2EH S
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[246]
[247]

[248]
[249]

[250]

[251]

TrackHeaderBox+ ol & &9 3 13 o] ¥3+HE = Qi)

1]

aligned(8) class TrackHeaderBox

extends FullBox(‘tkhd’, version, flags){

if (version==1) {
unsigned int(6€4) creation time;
unsigned int(64) modification time;
unsigned int(32) track ID;
const unsigned int (32) reserved = 0;
unsigned int (64) duration:

} else { // version==0
unsigned int(32) creation time;
unsigned int(32) modification time;
unsigned int(32) track ID;
const unsigned int (32) reserved
unsigned int (32) duration;

0;

}
const unsigned int(32) [2] reserved
template int(16) layer = 0;
template int(16) alternate group = 0;
template int(16) volume = {if track is audio 0x0100
else 0};
const unsigned int(16) reserved = 0;
template int{(32)[9] matrix=
{ 0x00010000,0,0,0,0x00010000,0,0,0,0x40000000 };
// unity matrix
unsigned int (32) width;
unsigned int (32) height;

0;

TrackSelectionBoxi= ol & 5] X 29 ¢o] x3E 4= At

[3£2]

aligned(8) class TrackSelectionBox

extends FullBox(‘tsel’, version = 0, 0) {

template int(32) switch group = 0;

unsigned int (32) attribute_list[]; // to
end of the box:
}

1Y E 25 FX3Y, 360 G4 WL o o] E 9] TrackHeaderBox
W 9] alternate_group = =7} 0°] o} Zk(non-zero)S 7F4| ™, TrackSelectionBox
W 9] attribute_list 2 =7} rwar 42 7HA & A3, sl E @ o]
SphereRegionQualityRankingBox 5= 2DRegionQualityRankingBox ]| ] 3]
AANH = AMZOE pZAZ olads gl 1S 7Fx = A Adrek uv] o &
47 gre o] Eu 1Fe) 299E B4R 5 Ak

F7FE, 360 9 4F -2 TrackSelectionBox W 2] switch_group & =7} 0] o}yl
Zk(non-zero)S 714 = A%, sl E o] 360 G Ato] A A= Bk A9 o)
The gt 2~ A 1ol £ S WA 4= Q) o] 7] A
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[252]

[253]

[254]

[255]

[256]

SphereRegionQualityRankingBox *=+= 2DRegionQualityRankingBox+ E & 1&
ol A 7] Adde 9 ~9 A& 9sk e 7[F o= ol &2 4 gt

360 94 XL of = gl o] E 29| TrackHeaderBox W 2] alternate_group
=7} 0] oFd 4k(non-zero)S 7FA| ™, TrackSelectionBox W 2] attribute_list
HE7} sqrg 4bs 7HA= 49, 3l d E o] SphereRegionQualityRankingBox ]l
o3 A= AMEoE AFAEJAIYH HS 7HA &= A A g3
HH Q& 742t wh& Edo] Ed 1o 33k & WA S 5= ok

F7F=, 360 97 -2 TrackSelectionBox W 2] switch_group E =7} 0] o}l
Zk(non-zero)ye 7HA = 743, sl E & o] 360 /g0l A A= &k =9 A o]
7he gt 2913 1ol 23S WAE ¢ vk ol 71A
SphereRegionQualityRankingBoxi= E & 135 oA 7] AdE W ~9134 &
At AE VLo ol gE U

360 94 XL of = gl o] E 29| TrackHeaderBox W 2] alternate_group
=7} 0] oFd 4k(non-zero)S 7FA| ™, TrackSelectionBox W 2] attribute_list
HZ 7} 2drg 4hS 7HA = 9, sl E E & o] 2DRegionQualityRankingBox ]l 2] 3
AANH = AMZOE pZAZ olads gl 1S 7Fx = A Adrek uv] o &
47y e Edo] EW T F E3E & WAIE G 9l

F7F=, 360 97 -2 TrackSelectionBox W 2] switch_group E =7} 0] o}l
Zk(non-zero)ye 7HA = 743, sl E & o] 360 /g0l A A= &k =9 A o]
7he gt 2913 1ol 23S WAE ¢ vk ol 71A

2DRegionQualityRankingBox+i= E & 15 oA 7] A&y 2 ~913 & 9%t
Wel )z ol 43 & Aok
SphereRegionQualityRankingBox+i= ol & £ 3% 33 o] x3+4 4= gl
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[257]

[258]

[

3k 3]

aligned(8) class SphereRegionQualityRankingBox extends
FullBox ('srqr', 0, 0) {

unsigned int(8) region definition type:

unsigned int(8) num regions:

unsigned int(l) remaining area flag:;

unsigned int(l) view_idc presence flag;

unsigned int(l) quality ranking local flag:

unsigned int (4) quality type;

bit(l) reserved = 0:

— S St e So”

if (view_idc presence flag == 0) {
unsigned int(2) default view idc:
bit (6) reserved = 0;

}
for (1 = 0; i < num regions; i++) {
unsigned int (8) quality ranking:
if (view idc_presence flag == 1) {
unsigned int(2) view idcy
bit(6) reserved = 0;
}
if (quality type == 1) {
unsigned int (16) orig width:;
unsigned int (16) orig_height:
}

if ((1 < (num_regions - 1)) || (remaining area flag

SphereRegionStruct (1) ;

2DRegionQualityRankingBox+= ¢l & &0 i 49} go] 23 4 .
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[259]

[260]

[261]

[262]

[263]

[354]

aligned(8) class 2DRegionQualityRankingBox extends
FullBox ('2dgr', 0, 0) {
unsigned int (8) num regions;
unsigned int (1) remaining area_ flag;
unsigned int(l) view 1dc_presence flag:;
unsigned int (1) quality ranking local flag:
unsigned int (4) quallty_type,
bit (1) reserved = 0:
if (view_idc presence flag == 0) {
unsigned int (2) default _view idc:
bit (6) reserved = 0:
}
for (i = 0; 1 < num regions; i++) {
unsigned int (8) quality ranking;
if (view _idc presence flag == 1) {
unsigned int (2) view idc:;
bit (6) reserved = 0;
}
if (quality type == 1) {
unsigned int (16) orig width;
unsigned int(l1€) orig height:

if ((1i < (num _regions - 1)) || (remaining area flag
unsigned int(16) left offset;
unsigned int(16) top offset;
unsigned int (16) region width:
unsigned int(16) region height;

}

¥ 3% ¥E4E x5, quality_ranking 2 E+= 3l Eo] djd 2 A2
¥otelhs B BEY T el g Ao SA Aol the AR EAE = 3
thA] 3, SphereRegionQualityRankingBox 7} o] -8 = 7 9-, 2~ 3] o{(sphere)
G 7igro g £ @7lo] A A1=E 4= ¢l 2™, 2DRegionQualityRankingBox 7}

o] &%= 41, 2D d Y Ve r F4 Ao AAE 5= 3]

o & &0, 2 &7 2] (quality ranking region) A2] ] OO] ofu, &4
B A BY R A2 AG, FA A A ATFEA B4 A BEY 2
=2 7P Ak o7IAM S A A Al 2 B AL dl T ¢ Hol
$F quality_ranking B=9] k&, 52 274 2 Be] L2 E B &l 2 Al
1'quah1y _ranking 2 =9] 712 —4 nj gk 4= 9l
MmmmmMQJEﬁﬂmﬁéﬂﬂ%@%ﬁW% Hof e o HdE

Hlof 1& = dvh thA] e, sl Edol = el | 2] #l el s Dk vl B 7t
SAA Fg g 5 Ak

A Ao i} =, 360 U] t] & E W& of = E 2 9] quality_ranking B = Fko]
OxFFE 7= -, sl Edlol] sl & Aol thgh vl o] ¥ 7} E A4 &hA

éé 52
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[272]

[273]

[274]

[275]

[276]

] B2} 2] (Sub-pic 4) E & EF5}o] Alo] = upo] Abo] = | ¢] )7

32 Y (side-by-side frame packing format)s %f+= ERP(EquiRectangular Projection) =

T E o 2 Y ATY (stereoscoplc) o dudE Y EH 1F

21 2} 71 2(track_group_id=2)¢! A|2 E & 15 (Track group 2)-= Al 1

2 B2 A (Sub-pic 1) EZ R A2 A B H 3 (Sub-pic 1) E-S ¥ eto] g%

H-(left view)TF o & A B o] X =2~ 5 I (monoscopic) 0. & AT = 4= ]E}
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[277]

[278]

[279]

[280]

[3%5]

aligned (8) class TrackGroupTypeBox (unsigned int (32)
track group type) extends FullBox(track group type,
version = 0, flags = 0) {

unsigned int (32) track _group_id;

// the remaining data may be specified for a
particular track group type
}

aligned (8) class OmnidirectionalSourceBox extends
TrackGroupTypeBox ('osdr') {
// optional boxes

}

aligned (8) class SubPictureCompositionBox extends
TrackGroupTypeBox ('spco') {
// optional boxes

55 Fxshd, 360 9 X2 track_group_type E =7} speo HE5T osdr 4L
A= A5, Sl E @ o] 34 T A (composition picture)E & 53171 9 5
o7 NdE F o= EdEo] £3HE S YAT = 013}'
H] =4 E @ (visual track)-> track_group_type 2 =7} spco 1= osdr 448 7HA] =
TrackGroupTypeBox W 2] track_group_id 2 =7} A3 448 7HA = 4 01 v
shupol v Eda D53 EH ¢ o, 153 o] Y EHE v F

EHES FAE g AT HF Y FHl E(visual content) &

A 3H4] © 2 (collectively) WEFE 4= Sl T}

360 &7 E -2 RegionWisePackingBox W ol TrackGroupTypeBox %} & ¢ 3
ol 1) & 74432 track_group_id BEF FE 3 5= QlTt o1 7141 360 44 2
U}E RegionWisePackingBox A8} 2] & 345 A 53817 A3l
Reg10nW1sePack1ngBox«] version #k©] 191 7 §-o| 7/ track group id 2%

=
kel =% )T}, RegionWisePackingBox T ol & &9 1 61 o] 284

]

-

[‘O

30, 1
& UO‘
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aligned(8) class RectRegionPacking (i) {
unsigned int(32) proj_reg width([i];
unsigned int(32) proj_reg_height[i];
unsigned int(32) proj reg topl[il:
unsigned int(32) prej reg left[i];
unsigned int (3} transform typel[il;
kit (5) reserved = 0;
unsigned int(16) packed reg_width[i];
unsigned int(16¢) packed reg_height[i];
unsigned int(16) packed reg top([i]:
unsigned int(16) packed reg left[i];

}

aligned(8) class GuardBand({i) ({
unsigned int(8) left_gb_width[i]:
unsigned int(8) right gb width[i];
unsigned int(8) top gb height[i];
unsigned int(8) bottom_ gk height[i];
unsigned int(l) gb_not_used for pred flagl[il;
for (3 = 0; j < 4; j++)
unsigned int(3) gb typel[i][]]:
bit (3) reserved = 0;
}

aligned (8} class RegionWisePackingStruct () {
unsigned int(1l) constituent_picture _matching_flag;
bit {7) reserved = 0;
unsigned int{8) num regions;
unsigned int(32) proj picture width;
unsigned int{32) proj_picture_height;
unsigned int(1¢) packed picture_width;
unsigned int(16) packed _picture_height;
for (i = 0; 1 < num regions; i++) {
bit (3) reserved = 0;
unsigned int (1) guard band flag(i]:
unsigned int(4) packing type[i];
if (packing_typel[i] == 0) {
RectRegionPacking (i) :
if (guard band flagl[i])
GuardBand (i) ;

PO

}

aligned(8) class RegionWisePackingBox extends
FullBox {'rwpk', version, ) /{
if(version == 1) {
unsigned int(32) track group id;
}

RegionWisePackingStruct();

I 60 A4 I = = X (packed picture)i= A B A & x| A o 4= 9l o,

19} ko] RegionWisePackingBox+= version #;©] 191 7 §-°l| track_group_id
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=5 ¥3k3 4= 9lat, F U3 track_group_id 2= L& 71X = EHE 0] $H4]
Ao A M= A = sl 4 9l

[283] ORA] 3l 360 G S ST E al/] TrackGroupBox U] ]l track_group_id

o]
& E & 9] RegionWisePackingBox ol & gk

track_group_id ZEE ¥t = glom, o)l HEE F&f sl B FA =
s A EY a5 BAIT 5 ATk

[284] A E 5o & 19a0 A A1 E 715 2 A2 E T1ol] E8E = Al A B2 A
E 9] track_group_id BE=E o8 WA A 7R e 9o, i
7N A Track 1-= A1 A B A EHE& X33t 4= I},
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[3£7]
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Track 1 odsr
odsr
povd rwpk

track_group_id = 1
track_group_id = 2
track_group_id = 1
proj_picture_width = 7680
proj_picture_height = 1920
packed_picture_width = 1920
packed_picture_height = 1920
proj_reg_width = 1920
proj_reg_height = 1920
proj_reg_top = 0
proj_reg_left = 0
packed_reg_width = 1920
packed_reg_height = 1920
packed_reg_top = 0
packed_reg_left = 0
track_group_id = 2
proj_picture_width = 3840
proj_picture_height = 1920
packed_picture_width = 1920
packed_picture_height = 1920
proj_reg_width = 1920
proj_reg_height = 1920
proj_reg_top = 0
proj_reg_left = 0
packed_reg_width = 1920
packed_reg_height = 1920
packed_reg_top = 0
packed_reg_left = 0

01]3 o] & 19acl A Al
e 9] track_group_id Z2EE
801] XA Track 25 A|2 A4 B3 A

=
E 2l

°|
1=

IF Y A2 EY 2Fe) 2= A
vt TR B 22 Qe
Eee 3% 5 gt



45

WO 2019/199024 PCT/KR2019/004212

[287] [3£8]

Track 2 odsr track_group_id = 1
odsr track_group_id = 2
povd rwpk track_group_id = 1
proj_picture_width = 7680
proj_picture_height = 1920
packed_picture_width = 1920
packed_picture_height = 1920
proj_reg_width = 1920
proj_reg_height = 1920
proj_reg_top = 0
proj_reg_left = 1920
packed_reg_width = 1920
packed_reg_height = 1920
packed_reg_top = 0
packed_reg_left = 0
rwpk track_group_id = 2
proj_picture_width = 3840
proj_picture_height = 1920
packed_picture_width = 1920
packed_picture_height = 1920
proj_reg_width = 1920
proj_reg_height = 1920
proj_reg_top = 0
proj_reg_left = 1920
packed_reg_width = 1920
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<7|& W EFGIOlE >
unsigned int(8) vr_geometry;
unsigned int(8) projection_schme;
<Stereocopic 22 HELG|O/E >
unsigned int(1) is_stereoscopi;
unsigned int(3) stereo_mode;
<Initial View 22 M EFG|O|E >
signed int(8) initial_view_yaw_degres;
signed int(8) initial_view_pitch_degree;
signed int(8) initial_view_roll_degree;
<ROI & HEtH|O|Ef>
unsigned int(1) 2d_roi_range_flag;
unsigned int(1) 3d_roi_range_flag;

if (2d_roi_region_flag==1) {
unsigned int(16) min_top_left_x;

unsigned int(16) max_top_left_x;
unsigned int(16) min_top_left_y;
unsigned int(16) max_top_left_y;
unsigned int(16) min_width;
unsigned int(16) max_width;
unsigned int(16) min_height;
unsigned int(16) max_height;
unsigned int(16) min_x;
unsigned int(16) max_x;
unsigned int(16) min_y;
unsigned int(16) max_y;

}
if (3d_roi_region_flag==1{
unsigned int(16) min_yaw;

unsigned int(16) max_yaw;

unsigned int(16) min_pitch;

unsigned int(16) max_pitch;

unsigned int(16) min_roll;

unsigned int(16) max_roll;

unsigned int(16) min_field_of view,

unsigned int(16) max_field_of view;
}

<Field Of View & HE}H|O|E{>

unsigned int(1) content_fov flag;
if (content_fov_flag==1) {

unsigned int(16) content_fov;
}

<Cropped Region & HE}EO[Ef >

unsigned int(1) is_copped_region;
if (content_fov_flag==1) {

unsigned int(16) cr_region_left_top_x;

unsigned int(16) cr_region_left_top_y;

unsigned int(16) cr_region_width;

unsigned int(16) cr_region_height;

}

LY
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M1 E= JE(track_group_id = 1)
180(0) 0(1920) -180(3840)
90(0)
Sub-pic 1 Sub-pic 2 Sub-pic 3 Sub-pic 4
(Left) /. (Left) (Right (Right)
001920 180(3840) 0(5760)  -180(7680)
M2 E=f JE(track_group_id = 2)
180(0) 0(1920) -180(3840)
90(0)
Sub-pic 1 Sub-pic 2
(Left) ~ (Left) 7
-90(1920)

180(3840)
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-90(1920)
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