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7% 45
A4
AT 46
AHA
AT 47
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AT 48
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AT 49
A
A7% 50
AHA
7% 51

AL

7l & & oF

2 e durd o g wro] oy wE, e, AR, X ZPAH|HE LolatA st fFAstal Ut
s WS ATy f& 2ga 53 4F vt 2EdHdAN HAdE AREA A¥ g o] HITP(HyperText
Transfer Protocol) ® RTP(Real-time Transport Protocol) Z=EzZ|Wol| 3t X~EFH HZE& IFFA7]7] ¢4,
dE E°], MPEG 53 715l 93] Adojd upep 22 o] nt]o] YU EZ W (Base Media File Format)oll u}
2, Az AAY mtle] dlolE o At Fokdl @k Aotk 5Fd], E dWE T4 XEQIE YA HHE
sHog A" F Jdv HEsd HE-2EREERE v voly 4 HEHoHE 5= W, ol
2 D AFE Z2 s #gk Flot),

I
Hre mHe dde] vt onAEe FAEF fXdsy vE-~EPoR WHsle], oHF v ol
Agol AEAY AL F ARF s Pt A=;Y vulelat ole@ He oux5g ;e
HoAbgE e, dvE g3y dulelas fade] @ NS g8 oled WE-2EPS AT b
AHEE oAk AnbAQl BAe o3 ME-2EYS By vge Frpd o e Ao]zrt HEE 4
s Aotk oA fESHAL oldF HE-AEPS AFIAY it AddtE LTEHE A5 UEYD
FE 2EA Oulo]ae] &3S AaNA Frh. AFH7] &M, Hbe HE-AEYS dutdow B
= TREZd weh AEstdc. vge 2EY HAYFES JEHY Y

JdUE 9 A=A HEES F/I8e A%
EYg 9 2Euld YEYIAES =i Eg @], olE Eo], 3GPPY AHS(Adaptive HTTP Streaming), w}o]
ARAZEAS Smooth Streaming H+ o ZAF(Apple)e] HITP #lol¥ 2E#wWy 2 HTTP(HyperText
Transfer Protocol)E& &3 2u]e/H|te nto]g ~EgWe= o AFEHT}.

(i

34 AE7F 25 (Moving Picture Experts Group, MPEG))->, HTTPE E3t 7|& ~EgW HEAAES
Asls M2 BFS T8 Y. DASH(Dynamic adaptive streaming over HTTP)Z}i A A ¥ & o]
T, E2F Y AME 7o HTIPE % vivo-2E RUS Aday] g sow, of7]A
( |2 A", UEYT 2, @ ZpoldE FHd g 2EHT vr]o] ol H HE-~E
Ade) e 22X SFfo|dE A8 9 tjufo] x| o &3},
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7Hg e F) ol oEste], o] w|t]o] AlIHEEo] w|rjo] HolE AHMREHRE v2rd ZRIAE A= 4
Zcia=

D
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2, 281 2 E(AE S0, 4K2K E+= 8K4K, = 4,096 x 2,400 3}FAE T 7,680 x 4,320 ALY o]
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Hitjed &ate ZHAEY =AY 7 ASE, FE, BE 3344 318 FEE dA2sts 483 WA
UE2 e 7zt ZHles, FAHeR 3Y FTHEAAES Ze, ASEY Wd=2A4 2Fs= Ad vt
HEVC(High Efficiency Video Coding)$t #2 AH Hitje IWEL A7HE | SNR(ER), ¥ 3713 244 7Fs
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o delelel ATy, tuy 2 vxEdels s o

o Bl Az % oz &

g vlrle] dlolelel A5E
<3 A

A4S HITP 2Eg el 7

X 6a, = 6b B & 62 T = 62 HE-2EY AZglo]A o Z o)A oS E=Ag

T Bacll EAE v} Zo], HE-~

go], HE-2EY A AAE HE-AED(SD) SR THE HE-~EY
(o2 ~97ek Rl Ae & vk, = 6bol A E O oo] HEY, WE-~EY AEde4e A
BE 9 soln HE-~EYoRNY & s ME-2EYoR A9t Aol 9e F At

a2 A5, 60308 FAE 2EfoldE HE-2EHLS O 747t 273t AlaAMES(S, T4 ZF 7
T "ol wtjo] 3 X (International Standard Organization Base Media File Format)oﬂ ute} HEstE
o 'moov' @ 'trak' ¥rAE)o] 159 FZ o] Y]&H 601 E 6028 TAE 2719 tierH ¢l HlE-~EH] 23
of 7]Qlgttt.

2709 2ER (601 2 602)0] Aoldt T2 LQELES zts Ao, ~ZElo]ldE HE-2EZ(603) 2712 4
o]3t F2 ¥QAQE |~E9 dA(concatenation)d EgFE|oF 3t o= o= Eof, Ao|3F VPS(H|Y Q. wetw]
B AE)Z ~Zgo]ldd HEVC B E-2ERES A of 3 = Q).

ey, 2709 Aeldt T2 IQIE 2lAES] AAS L-HEVCY] @ H Aast Lol we} 2Eetoldd HE-XE
Hit THoR AWATE AL Brbseit. AT 24, 2 2 heA B B O ZR8], Eo] &
 AR(EAREE T ERJE "zaygade oo seujE)o] Alzte] whel Wslehs vjv e HE-AEHS
S fAreE SAZE ok 71 A dEtdolH (e E B, 'trak' T XM BAEC] AT 7)) AR 4

a8 FAES, 98 B, AF FA9 e A AN ALHE T auESE W4 BdS ~EY T
o 2Ad 4 vk, 2eld A, Zelx A ZAE 279 FFo ﬂﬁkﬂé(oﬂe Eo], SD, HD)ell thal 2709
2ALYE AFS Q. A 7zt Fol|, AR BFe] tulo]A(dE B, UD)7F AHE 7Hsaitd
Aol EdE AAEsta Frh AFTE FU8E Aol sbesler @, FH| ZgawESo] AlEHE
FAoNAME, ZHAIPEES AASE AYgol B &AHZ olojX x| gholof s}, 2EFW Bk AT Tl
WA oA o] x| ojof gk

EUE o $9% ZEud AGES 2R5E BUE A4S ddoR k. aed A8 Hold A
55 oE § gk

- g% wrel RAERRE Wolx AFES TYhE Eds o) MEEL thedl dzdde], Jold wE
AdEZE Yo = o] & hveC NALU ol#lolE e th4=9] VP S/SPS/PPSE olojd 4 ks

- Hl-Hlo]x AFEZRHY AMEEL EYES st AAEIAL ol&8, AW, A AlYES Z2e ASE
of tlgshe EdsRREe BEETN ddgory 92E & Uk

AZEH AIZ2E E g2 4 Jdo. X9 AHe EFsta g gsk] 45 4 Ao 1y
St AU M=, EF-AS 74 WMAS &= Aol 9T 4 v

olggt SAES T4 EZJEEC Ugt dAl A HEI7E DA mpd Fdel diF) sl 9l JAEAE A
Hrpes Ao 7] ¢l

AIFHE HYe HE-2Ef”EL dutyo=r &3 ZH e dSste A8 AHE AEES AERZA
TAEE UEYA F43F AlFE(Network Abstraction Layer, NAL) S EE ZA L, o] A7HF AEEL U=
9 =49 gEA 2T E Fol AT|Hojor sttt Hd XMELS T3 3P H HE-2EHES He



[0030]

[0031]

[0032]

[0033]
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[0036]

o] B HES Aoste waEolg Efv WY E5EE FA"EH. o] Y xHe mEd, A AAY
njt]o] ol HE-AEZ"S  E# ¥rA(track box)E A HE & UOE HolE FERE AoYE mdat HA
(mdat box)Zil XA F = doly Fxo] XFHTE. o EHE shte] AHEo] © Y BHYswZel AnE EE
dole, &, 94d ZHd¥d ddd EE doH Ee 5Y BAAHIZE FAste Y ZdUdET dud
RE o t&stE AEESY Al AAY AdAE e

ts-Al% HEVC 299 H|toe} 22 ~AdelE vt A9, AFstd vto] Holy 24L& b9 5
EUESE AEFoR g8408 xdE F on, 7 ERE 54 o 2AY ThsAdddA vt E vE
itk EdE 319 diolH FEE& usty] YA, FE7IEC] AMHEE g k. B 9 2o mEd,
FE7E, 8 HE-2EHESRREH UESI FEs AFTWNAL) FHEY a3A4 FE& 75l s, H
E-2~ER Ay 23+ 54 TFY UEYI FAst ASNAL) HolH Fxoltk. & £, JAAHE
A% E@(enhancement layer track)9] HIE-2EHL #o]~ AlF EZ(base layer track)>ZHFE{2] NAL
WES Fx3e 5 o] Y o R H

=2 e Ao 2ga ygel, 283 JAAEE AT Ege
= dlolEj & A= ojoF g},

4 ES 150 BUFFE AHgalol, SH9-4u.8 71&eha, olel@ sh9l-4nze] A 2g §ol
Sl AL EE HE-SEYES g ATNESE ZbHos 243 u & )9 Asel Auw & 9

m

ds & "Implications of the ISO Base Media File Format on Adaptive HTTP Streaming of H.264/SVC"Z}t
= ]%«] =o A, Kofler 59 AAEL IS0 BUFFS] A ST olye} 7 ES e she] HITP ~EY
%gﬁ}%]maﬁmqotmfiE%m%MW025§$M1H@BﬂAé@W}ﬁﬁ%ﬂ1@ﬂ~

[
=
3
<:
i

a) BE IS0 BUFF viEhdlolE(28 Ao)5g XUHE Lestel 99 By wha pryp' L Tl v =
e 54 e AdE TP @l 4 - o] B sele A ARYH ME-2ELS ITHSE w
wat UAE EE EeRrh. o £Ae 22 APl AYAA FHAE A HE-AES] Arure
a2 & 5 Qi HIP 2EAYs A8H4 St 1 248 ME-2EY] teel e xe
aWESd W 2715 BA2A AEHE U6 Agse ol My, o /1% %Y dgel 1 24
of bl ol ke shel W Wl wWetew, o 2718 wle RE ATWEY B JRE

b) ZIIHESZ S| A&t th42] moof/mdat BFAE X gl @Y A - moof/mdate] ZF S H|E-2E
P59 U] MOUE T el #HAE. o WL HXAHS ULREE FEEt. o FASAE, moof
e ZYPIHE H¥ol A moov Hho EEETh, oleigh wWhe] weh, Z#awEstE H]E]Oi Jds ALE
sto], 2AGHE HE-2EHS, HYQE Adolg 2AY 7heAd dEMER R8st oY 5 EYEE o
3 U, FEVES U2 EW(E)CZHEY NL AHES #xste b AEsE 54 NAL g0l
Eld @ Edo] AR HE A5, BE oudA 7hed EYES 1Y FH|HOoF il EUEL mgHor A
ad 4 gk, & 9 EdEo] faEolEojol s, & /e HIE-~EfEe] tjmygEojol & wo]x
AZol &+ 3] "dazdEtt. o)l 7Ied wA Y 242 535 72+ EYE SyHHow JdEss o Ajtsit)

c) g5 AaHE 3 - ZF 9 1 A9 URLAl 98] A sHesla HYPHoR fpeREE 7hesitt
7} e e TP avES #AF, v AIWHE fAdE doe e z718) gde] M= B
ntgAsitt, 24 AW EE dY¥Hor NaWUE B9 wa(styp)E FAEHIL, olv dF9 Y &, 49
AZHE g2~ vkx(sidx) H sy e te] ZYAMESEAY s st o, 7 ZPIWEES
moof ¥ mdat ¥tAZ A, o]#]3 vl wal, ZgaHESE 1y 421% ALgstel, 7 EAS 27
Q bsAgel shtel el Bd AnE WE-2EYD W 7 AN ATHEd AgEch. Wesvw, £
& EFERRHY 49 HE-2EHS Fxee dl FE7|E0] AHEHT 1313 29 WS EQEs =
HHog 2EgWste b 53] Asltt. o= DASH ZFol & AZHAN, ¢ /e HE-2EdEo] tad
Fojof staL, o]d E}E}, Ed g st faurt o957 wiiel, B 2Egdels A &t d&

o, E olgel BAL MG ) wlolz AF| ME-2EH] GAH FHo] EAw,
“Draft text of ISO/IEC DIS 14496-15 4th edition, ISO/IEC JTC1/SC29/WG11l, W15182, April 2015, Geneva,
Switzerland” (o}&lol A= “wl5182” & WHE)Z AHZ FHES FHFdH o]FAAF oA AxdH vBrs9
O oplel 1 B ZFE S waEe) Aol IS0 BIFF Webdolee] Batsty @ AEH 24
o= olojd 4 glth.
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gige] g

s dste]= ZA
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2HEH A AAGY vige] dHolE HE-AEYS AFshr] A W 8 tufe] s Ale it

e A 5 gl dE vpe} 2 Fof Ve SHES ddste Ao,
79 HE e

wowgel AL el WEw, s olge] wE-sEYe] AasRiE A7)t A4sE NE-sEdoRny
Aol olEl 3 AEAIEE A5oh phel ATALA, ) G gl ME-smY Al v g

o= st oo AFor AN, 7t Al A AR AEE Ee 88 AEES sk, AV W
H o
HY

EY 4ol Uid Aojw shte] B2 ¥OlE grAdEE HSshe wA - A7) 4
o shtel B EQIE tAAREE YY) oy Fzel ola Fx® vietdeleel Aoy A HYY 4E
5o aFe] &t A AAY ABE PR Oagnt AL s st /1Ed gud v v
Blel & ATE - & T,

Foh A9E 4 B4 EAE daAHEE 4] Rl Seks A 49Y 4

b, i we] WS 53 #5790 Hlols vite] vl o] whe} vjye] dlelHE dEd u, T
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slice_segment_header () {
first_slice_segment_in_pic_flag
if(nal_unit_type >= BLA_W_LP && nal_unit_type <= RSV_IRAP_VCL23)
no_output_of_prior_pics_flag
slice_pic_parameter_set_id
if(ffirst_slice_segment_in_pic_flag){
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dependent_slice_segment_flag
slice_segment_address
}
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£ o]&3te] &efolz AIHE Frjolx AAET. ol ZY2E 008 WAAHoRE HAAFoRA, BY 4
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class TileRegionGroupEntry () extends VisualSample GroupEntry ('trif)) {
unsigned int(16) grouplD;
unsigned int(2) independent_flag;
unsigned int(1) full_picture;
unsigned int(1) filtering_disabled;
unsigned int(4) reserved=0;
if (ffull_picture) {
unsigned int(16) horizontal_offset;
unsigned int(16) vertical_offset;
}
unsigned int(16) region_width;
unsigned int(16) region_height;
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Ble] F dEe wEW, groupld IET|EE 25

Hxlolty,  horizontal_offset & vertical_offset IE}0|E+= HWlo]~ F <
Z

o 1>
W
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FE-25 Fdo diste], Bldel o THE HAAE G99 AF-FHS g £ 9 A LEAS 7
7} AA3= d o] &8l region_width ¥ region_height d&}u|E+= HEVC Z#gd e Frl MESo|A, Lol
oa] TAE HAAY 9] F 4 FolE A7 A= dl o &H.

Bl #dd Yay FEHES BYel X¥ste AS WASE 2-HE Y=ot dAlE
Ag 7|%sl7] Y3 SEI # AR (Supplemental Enhancement Information)® REF o]&& F
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deee) e 248 b A4eE & 9l

)+ independent_flag
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- independent_flag 30 E7} 190 o=, o] By JoJo] HE ZydEoA Aoldk grouplDE Zte=
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class LayerinfoGroupEntry extends VisualSampleGroupEntry (‘tcon’)) {
unsigned int (2) reserved;
unsigned int (6) num_layers_in_track;
for (i=0; i<num_layers_in_track; i++) {
unsigned int (4) reserved;
unsigned int (6) layer_id;
unsigned int (3) min_sub_layer_id;

unsigned int (3) max_sub_layer_id;
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ol T MEE Y& H]E-AEHo] DecoderConfigurationRecord & U FA|Z o2& olg] 'lhvC' 4t
22(156)° 2% LHEVCDecoderConfigurationRecordol] o7 (Z=Zud, glo], ¥ #HAE& ¥3sl=) 74 3
oA && sk HEVC 2 ¢} s3k7ksatn olol] &) o]& 7hsdtthe 3& A

Aol A, 4 vlo]E= 'lhtl' o]t}

of Az AE A=l Aot /19 AY 5 Yok

¢}

m Bl ht1"

A o)y: ME t=aHA B2 ("stsd')

o] 52} (mandatory) ol e

T 07 o]de] ME E 7} EAT = Ut

Mz AE dEZS Aol= IA7F LHEVC B EdS JFxdves s 4] A4S 5 A 3. oz
71 AE dELM= §8HA FUAAT

A= 2~
BE QY 54 £457] =98 5 Uk,
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class LHEVCTileSampleEntry () extends VisualSampleEntry (‘Iht1){
MPEG4BitRateBox ();

extra_boxes boxes;

}

MPEG4BitRateBox @ extra_boxs %% RTF= Mot}

v}k A 5k A= LHEVCTileSampleEntry+= €19]¢] LHE VCConfigurationBox(®3+= LHVCConfigurationBox H+= Al&3}
¥ HEVC  ¥9o s A wAs AASE Y99 M=),  HEVCConfigurationBox T+
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moov trak Ceng’ ‘mdial L | eI oI I
T e s o
modification_time = xxx \ / f m max_Jayer_count = 2 |
track_ID = BL Stol J H{ nuh_layer id= 0 0 dim i
. !nuh_Jayer id=11.0dim |1 reserved=0
width = Wb, height = Hbl lal sisd’ 3] _ num_layers = 1 i
BLE® 4 1 13 entry_count=1.. | num_op_points = 2 Ixiuuxi
el i
7\ 111 .,_\200_ , m 1 prof_tier_level.. 118
110 112 lml configVersion = 1 i 2 proL_tier_level... 114
profile-tier-level... b
4 = it - =37
trak m thhd' 'mdia e ‘_wm.\J i m
I creation_fime = Xxx T ‘stol - o eon’ i
I modification_time = xxx ! " m., : o — con o “
track_ID = EL S - stsd'.. | “Mwm&&\mﬂm =1 i
: ‘Ihet’ “ = |
width = Wel, height = Hel - - = !
pLeed|  CLESRICERSTE (T 1345 || mve | M Y1
‘tref | 133 configVersion = 1 N 138 I
I 'scal' {track_ldsf] = BL} | complete_representation = 1§ | ™N—137 ;
130 'sbas' {track_lds[] = BL} | Ho |
‘oref ftrack_ids{] = BL} | 4 ) |
AABL ] 105—"4 o
S DI P ) Nl
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701
SampleGroupDescriptionEntry Vol
P e L
| aligned(8) class SampleGroupDescriptionBox(uint(32) handler_type = ‘vide’)
“ extends FullBox('sgpd', version = 2, 0) {
“ unsigned int(32) grouping_type = ‘oinf’;
’\\.MCQ\MQSE\NQWOC.GWBNJ\ “ unsigned int(32) default_length = N;
| unsigned int{32) default_sample_description_index = 1;
I : : Z.. 705
| unsigned int(32) entry_count = 1;
\/\Noo " OperatingPointGroupEntry (grouping_type = d:ﬁevh\/\
F}
S
OperatingPointGroupEntry ‘oinf’
// content of current ‘oinf’ box
703 702

aligned(8) class SampleToGroupBox

_ aligned(8) class SampleGroupDescriptionBox(uint(32) handler_type = ‘vide’)
extends FullBox(‘sbgp’, version =0, 0) “

i

|

|

_ extends FullBox('sgpd', version =1, 0} {
_ unsigned int(32) grouping_t = ‘oinf’;

! igned int(32) default_length = N;

“ unsigned int(32) entry_count = 2;

| gOperatingPointGroupEntry (grouping_type = ‘oinf’);
OperatingPointGroupEntry (grouping_type = ‘oinf’);

{

unsigned int(32) grouping_type= ‘oinf’;
unsigned int{32) entry_count = 2;
// first group
{
unsigned int(32) sample_count = N1;
unsigned int(32) group_description_index =1;
}
// Second group
{
unsigned int(32) sample_count = N2;
unsigned int(32) group_description_index = 2;
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B
H

OperationPointsinformation ‘oinf’ {

scalability_mask information (16-bit mask)
_“oﬂ mmn: _u_‘or_m\:m«\_m,\m_

803 805 | POT Rl s L e ,
1
\/\ \/\ Z profile_tier_level() from VPS and VPS extension  €———
]
AAAHE A= E _ m 2 vl o] g _ 851 “ o r..u..n:..,...H.:......:.:.......,.....l....:‘....N................u..u:.:...ﬂl,.,
1/ . . . . AN
cEd F25 dojg F= ‘For Each operating point E \
mom unsigned int(16} output_layer_set_idx; descriptor !
unsigned int{8) max_temporal_id; !
l unsigned int{8) layer_count !
Wmla_\ wuwlmmm for (i=0; i<layer_count; i++) { m
E_ oA AlEF E E.E_ o._ m._ A unsigned int{8) pti_idx // prof-tier-level index #————————dt—
unsigned int{6) layer_id; & .
unsigned int{1) is_outputlayer; :
unsigned int{1) is_alternate_outputiayer; '
’ e e e e e e e N !
‘dolg F=x mo; } “ __ m
rep_format(} info from VPS extension P
| 'ECELE P o N
e e e ettt ettt <o
] oo
m Bit and frame rate info from VPS VUI m 5._
1>, i /S
\/\"\ N N e e e *V\n ||||||||| tae
2 1 For Each | 854
Oor each layer
EAAD .
Inter-layer dependencies from VPS extension H

|

|

“
o
|

| i Scalability dimension identifier from VPS extension
| -

|

|

|
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SampleGroupDescriptionEntry 901

aligned(8) class SampleGroupDescriptionBox{uint{32) handler_type = ‘vide’)
extends FullBox('sgpd', version = 2, 0) {

unsigned int{32) grouping_type = ‘tcon’;

unsigned int{32) default_length = N;

I
|
VisualSampleGroupEntry “
I
“ unsigned int(32) default_sample_description_index = 1;
900
N |
I
I

unsigned int{32) entry_count = 1; 905
LayerinfoGroupEntry (grouping_type = ‘tcon’); \/\

LayerinfoGroupEntry ‘tcon’
// description of the layers organization

aligned(8) class SampleToGroupBox

“ aligned(8) class SampleGroupDescriptionBox{uint{32) handler_type = ‘vide’)
extends FullBox('shgp’, version = 0, 0) "

!

I

|
_ extends FullBox('sgpd', version = 1, 0) {
I
|

{ unsigned int{32) grouping_t = ‘teon’;

_ igned int(32) default_length = N;

I unsigned int(32) entry_count = 2;

_ ayerinfoGroupEntry(grouping_type = ‘tcon’);

LayerinfoGroupEntry(grouping_type = ‘tcon’);

unsigned int(32) grouping_type= ‘tcon’;
unsigned int(32) entry_count = 2;
// first group
{
unsigned int(32) sample_count = N1;
unsigned int{32) group_description_index = 1;
}
// Second group
{
unsigned int(32) sample_count = N2;
unsigned int(32) group_description_index = 2;
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| aligned(8) class LHEVCDecoderConfigurationRecord {
unsigned int(8) configurationVersion = 1;
bit(1) complete_representation; ,~./1102
bit(3) reserved = ‘111’b;
unsigned int(12) min_spatial_segmentation_idc;
bit(6) reserved = ‘111111’b;
unsigned int(2) parallelismType;
bit(2) reserved =‘11'b;
bit(3) numTemporallayers;

bit(1) temporalldNested; 1101

|

|

|

|

|

|

|

|

|

|

|

|

|

i

I bit(2) reserved;

: unsigned int (6} layer_id; /\/

: unsigned int(2) lengthSizeMinusOne;

I unsigned int(8) numOfArrays;

I for (j=0; j < numOfArrays; j++) {

i bit(1) array_completeness;

I unsigned int(1) reserved = 0;

I unsigned int(6) NAL_unit_type;
I unsigned int(16) numNalus;

I for (i=0; i< numNalus; i++) {

i unsigned int(16) nalUnitLength;
I bit(8*nalUnitLength) nalUnit;
|
|
|
|
|
|
|
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