KHRCONOS

GROUP

KhronosZ' JL— 7 &% ?
A—FURB VA= EE?

Khronos Group Regional Vice President, Japan /
NVIDIA, Omniverse Enterprise Engineer

BE ¥5

This work is licensed under a Creative Commons Attribution 4.0 International License



®

o

NOS

KHROS

JYI keSO
$ U DI+ HKhronos

-7

Fy T %&

.

7
: : | QD
KHRONQS = amon ¢ arm B Cooe 4 mam
Over 100 piskers werkuide. | inter ,:V%A Qualcown  samsune SONY  [VALVE] Bsiicon

3[_70} P oiopesd 3MDY  SCET AdHawk a\ Lﬂ o,‘w.y ve ALLER Amatence ‘: * amazoncom et ’/:)ﬁ\ AGI AngQDQ,Q ASHLEY
TANE ATLATL ~auTopesk AXISa. BINOMIAL i yiae BIZER) ASbiender & botspot @ ©@BROADCOM ¥ BYONDXR? cadence’

CAICT CAASITY @eesium CEVA cgtrader ¢ codeplay’ Ceodenaaver

Dml:'@ Di;pl;;iink ﬂl""‘"
©H GUNCYS QD

=a2s INVISION @ KALRAY 4KDAB (4 7 7 i 12

CrO G oo ece 4 CORER! Coretronic DGG Fs ensanuss
@ ( emersya epicnapy ERICSSON g ETRI n FORGE 22 Fraunhofer daaj;.. § GLEWFLY 3\.u‘
- Tl O igalis imwersion 1y Baumee i,
KNU japoma Hn210 m

Hexa3D HITACH!

® HONOR N
| Loft3Di @tesaames logitech LunAr)G A

mation WS B oot migenivs () : S NETFLIX o/ suss Tienis) INOKIA
A\ e INME 02vR oppo |1 @ 7“5 OTSL . Ferumora §§ PIULO &) RedHat Renesas Rokid 54 Wasota @i

A shopify shuttersteck M R sioEQUEST Secovinrs EREERIEN & mucsuees STREAM C \ (@) Synaptics SYNOPSYS  yAkumi @ 50

THRELOY

s e EREESECOn @\ ®s & Threekit tobi] Ultcleap (gumty Boroes () Y iliiNois [ universitat m;;;;_,‘_
- 3 : ; Pz e
Y 1oRoNTO "“; W siezy (UX3ED vArano VNTANA swayfair @ £ XILINX. zerolens () =i
: % N e
e ey NREN ¥ e GTI 0were o[l © Smithsonian ®vesa W3 web3D

J

B% 3L (%2000

>180DRH LK40%. I—A v/ 30% 7 27 30%

This work is licensed under a Creative Commons Attribution 4.0 International License

KHRCONOS

GROUP

GPU., 7 /ILF 7Ot vY,
XRIN—FOx7D/I\D—%EH
THREOHDOA—ToTaAYY)

T4 7)) —CHEERTREL
BERIEH

3DS5274 v R, AREVR,
WHFTOsssoy., HR.
ECavr7ZosESL—L3ay

FEFOEAFTEOREREE
kT, EAGEETHLSMA
FIRE

BAfEICEZR ST
BHOxEHaT oA L
PO L—LT—SH

© The Khronos® Group Inc. 2021 - Page 4



A—TUREE—F (RERE) oTH?

FHDBEE L-REZFREICT SHHRERELC T,
HEERANTREGRERBSERGIS 1 =r—2a v EEBLES,

B) VIO T7 <>/nN—F9x7a3a=—>av%E
Application Programming Interface (API)%:& L T

//” TRERESES O FEEIREE B
HEHOFBROVEELS L, #ELEVLVBFZERLESE ELDEENBAREZSHEL, RYa—LEE
B ET 5|§5_¢T
- BiTh LI-RERB I HEDERNH S
Oc ¢ TS A E T OB £ EH 4/ R—L a3 DER
o« . TR, HEERAMSFSICEEHASATNSDT ¥ IRERE. M, \D—LLFTHESETS
2

BEDOA—FURGRKE. —DEREETSHHDTIEAELN
B (SDO) MRFDIFHEFHEICZT S
EALFTHLSINTTRE, BARELH/\F R, FMIBBIED 7 L—LT—H
E¥RDa vt R ESMBELOANIE, FRASHSAERENEES

KHROS

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 5



KHROS

BRERBLN T/ A0—ZERSED

BSRELIZA B R—RD &
EX2ZX 40750 LE<BAShTWSTSY S5HESavEERBIZIEL.
EHE LT HRE I~7:r—.l.\l§:(i$§§t0)%ﬁ1% BRRGBRERENDETT !
ALE

D

.
= PCI > IDD DisplayPort KHRO N O S WS(“
ISO |EC EXPRESS' o
S . . HHOeD :
) Bluetooth oo @# Brci[® OGC'| ¢IEEE
IEC 60038 Standard voltages nymj UNIVERSAL SERIAL BUS : Mikin ecnioe comnt._|
IEC 60228 Conductors of insulated cables y a_— — ETSIZT S -
IEC 60269 Low-voltage power fuses EXPRESS Wim Mt‘-l— g C x@ WY ‘
IEC 60320 C13 Connectors and C14 Inlets T 4 L -A wd)BD o ‘n' ETEF
IEC 60884 Household Plugs And Socket-Outlets Homi covsonrie (@) HAPTICS AR CLOUD
IEC 61970 APIs for energy management systems ) R \" VESA tndustry Forum
L UM GTI &)RM CONSORTIUM

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 6



mn.
O
Z

O

KHROS

A—TIOBRRA T — K (BERK)
EA—TI—X

F—T U IEEERE = avkyta—4
1i$§o);jéﬁ avYhrYla—4 |avkryYyEa—4

503 i
x5 x5 *F—=ToV—2R =
i HXEIhi-FE&
BETD .. BEEDF ..
REDS /) R—L 3V THELOBMENRH S RECHITIBREBLEENTVES
ERNEHOEENBELGRE EEDYY—REXFTEI-HOERDA VLU HIES
RELETYA U245y FRABELRE BELET v TF— P RNBELIRS
LhL.. LhL..
FNN—230o0a e Y RE=/IFETICHRBBAMIDZZENHD 2+x—H ETSHT A0 FOETEEM
AVIFA—IVRTRIREE HIRF O RETIVORFELLLSBE

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 7



MBOEM EF—T R ERIE

BWAEEA SIS
E 2R ZADFIEEIE, ﬁi%g: YEBADAREFL

Hf-marte oy RA0EE
ZREILDBESA~D BHIM Y

W E DR, & Bl ) _ DR ENFAT B
REBA S Atom s S THEIC H— TR

B—r9 4 O DEERS ﬁkﬁj‘ég% R&DIF L ALY !

B/ N—8—[EEMI7% &Y%< D=—R & BT Hi
- Bt FRTS ERORED DO L1 HiE
o>
ZO

RERBDEARZIMES LS
BEDIRIF—Z@RL., MiEZzEHY
BHULWTEZRDI %

KHROS

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 8



KhronosDIPZ7 L—L7J—%

KhronoslI£EHRDIPEERICZH
('J'_%') KhronosDIRZERIEDEE %
SRFBEDT—F2 T T N—T RET SBERDIPT L—LT—
POENERAT S EMTES %S —TE. KBSt TERAD
BbOENLD BOLICEAMTRAREYY—2R
3 - \J_l/ B L E 1 —ARThIE. B
KHRCONOS PUE—— AEE LTWBC & EBKT 5
FTRTDLAZ, RRSh- Mo ey St AR ->
BUREICH L THEEEE [LE O AL A= e BB EAPIOEEESATE,
L S EICRE = "ﬁ? & ’ DL EH S DBHRRL S EE
(EHEMERTABEFAL) Ih3
wn- U Q
o: E#J 5%, Adopters Agreement
& B (HISE DS (2E4&% LAdopters 7Ot R % F AT Adopters& (%, % [EET H]
Z° REmmone 3. AdoptersDRAGELBEDA S | 2HTT, {LHE ME-Tl BRT
54 &Y R fFEHIEMICHLM: —/N\—=2 3 VEICRE BAICITBRAGREELED
b, BELELLDBCERFIFFLL GEE. EHBROMNRICEZSILDT
#1275 FILH 5558 FIL)

FYBLWERIICHS

www.khronos.org/members/ip-framework

© The Khronos® Group Inc. 2021 - Page 9

KHROS

This work is licensed under a Creative Commons Attribution 4.0 International License


http://www.khronos.org/members/ip-framework

NO

KHR

o

Khronos®) #H & K

Board of Directors
and Officers

IP-FREE ZONE

Marketing
Advisory Panel

Technical
Advisory Panel

KHRONOS* e
SAFETY CRITICAL
ADVISORY FORUM

7 SEPARATE IP ZONES ¢~

Wuilkan /gy

Incledes: SPIR-Y, Client AP,
and Environment Specs.

-

V4 a
OpenCL

This work is licensed under a Creative Commons Attribution 4.0 International License

TASK 5UB GROUPS

Exploratory
Groups

© The Khronos® Group Inc. 2021 - Page 10



Khronos CiERIZCEILNTWAAM Z=ZOTF7F T

J

3IDTS57499R 3ID7EY F R—4B TILE XR WHp I EL1—2EE
FRY b ‘yﬁj,;&/w)b, A=Yy Y LEE AR&EVR JaPar, ik, #EEE
N e A 7/ .
Qulkan. ANaRD> l %‘ ITF 6\\'R OpenCL
. NAR. s
GoenGLEs CoenGL. CC ULLADA. Pe OpenVX. NNEF,
- @GLN 3DCommerce" (SYCLW SPIR.
02 - - . . . KHRONOS ™
—>° penGL|E9 (Vu|\kan| Safety Critical APls  sareTy camicAL | @

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 11



Khronos® T X7 A

INTA&—T X 3D

FRY by FEERLNIZBITBL V4L
S59F473DEaAVEL—LHE

FHDKhronos DIBEEFRIZ A,

RILESBEHEZEVELT S

FREICE>THEYUTHDC
ERBLN

Khronos TIZH#E., 60D ' ebGL
N\
MZR 7S TIRA TS @renXR.
[EEE—

®

~ FALCRSRIZHEEThEND

m; =X 770 —Tk. —R
O: L=yl a—Saveryk
Z Jy—F Oy S LEEY LT
BEICHRELEYIBALTL

5 HPCE FRY kv FI=h1H3

HHavEa—FavTE
ESa754€E—vay

NI+—I2ROAVEa1—~4
e

This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2021 - Page 13

KHROS




NOS

KHROS

Khronosi st IL—7D 70+t X

#1LULMRERBDIE

BB/ SHTREMH

3 FEYY DREL

At (Vs

AZHEHIERED)

5 HRIFHHTTL
EXN

KhronosD#& B £t

BT IL—TIcAN

AL FEY Y EEH
LET

This work is licensed under a Creative Commons A

BTN —7

oS4 DTARDYyY
IVITA—SLEBBENE
EeE. KIKITE,AM

A—Jocoqa4v) T4

) —DEEERA e

RBDAEDERDEHIZD
W Tihes

ZMEDIPERET H71=0.
HFMERATITAET 4
[T L

ZERBROIEREHD-H
[CEESINT-1FEHEHREET
MZaAVE Y REEET
EENESHEFRET S

ribution 4.U Thternational License

NDAM™ G 1) 1)
—RAEShi=8&
BEADEE
TEEEE fex®EHETES
E&#X{TT 5.
e yn0/RET-
[:$>0E%% 28— FF—
IR S
nko—x>
g9nNn—7

EALGERTHLSMATTRE
EAROIPSAEURAOEHITLL

BN —TTF4RAhyavE
HN—F 3> 2 T ILEENDA

© The Khronos® Group Inc. 2021 - Page 14



5
O
Z

O

KHROS

Embedded Camera and Sensor APl 122

—EBHLLWBHIL—T
20215 2H 2281 RF=I = (EMY

Khronos & European Machine Vision Association (EMVA)IZ & A XRID £ D

Increasing Sensor Diversity
Including camera arrays and
depth sensors such as Lidar

LN/
'S \

.("*"

s o

- /
s 2]

Increasing Sensor Processing Demands
Including inferencing. Sensor outputs need to be
flexibly and efficiently generated and streamed

into acceleration processors
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Cost and time to integrate and utilize
sensors in embedded systems has become a
major constraint on innovation and
75 efficiency in the embedded vision market

Multiple Sensors Per System
Synchronization and coordination
become essential
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Proprietary APIs Hinder Innovation

Vendor-specific APIs to control cameras,

sensors and close-to-sensor ISPs prevent
rapid integration of new technologies
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