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[ KU8ua3adnuuudead (Humanoid Robots) awyuuav IFR J

1. AU9 W (DEFINITION) 2. WNKU1gKan (PRIMARY GOALS)

—, ro mvufuaniwinadauuyud

(Work in human-made environments)

Kusucdsusiv
lagunuuuyuy

(Robot with human form) ' ﬁ ﬁ h
77“__-
A dwr

-o [udavUsulaguaniun
(Without modifying the physical world)

Uaad, Ko, vy,

U1 (KS240)
(Has body, head, arms,
legs/wheels)

—e Kuguaaiunus:ava

+ (General-purpose robot)

o= il

asuon Position Paper IFR V01 IR
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ATNAU — AN UVDINIANYBEIBB

A.A. 1495 — Leonardo da Vinci 89nuuu “Mechanical Knight 3s 8diudnsna yansiznalnndiuisate du
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1973 — WABOT-1 (Humanoid &ausnvadlan)
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2000 — Honda ASIMO

Honda @$14 ASIMO daudt 1986 asuieduns
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87 duun uanueaaeddaildiie 1 Falue 1l

%4 1

ANANTIWIAIYS Honda Fugdlasanisiull 2022

q
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2026 — Humanoid Robot

a a 1 a 1 a o . @) 1 a v o 1 a
U 2026 Furaaluaaauguf8IuUssADE199599d Lag Unitree G1 nansiduiusiagniidalulaniaswsausvungiis

Y

a Y aa a ()] a [ 3 a
W']m"]J'ETLLﬂ'J Uangdu '@ULLSTf\Tﬁu'TE]Lllﬁﬂ'm]']u%']ﬂ’]l,l,ﬂgﬂﬁqllL?’ﬂﬂﬂ'ﬁﬁ\lﬂm

10 | Humanoid in 2026



11

Humanoid in 2026

auIAaviveuaAsINuaaaly 5 Udeitin (2026-2031)

£ vusudiinvinaululsenunazadsduailansgaunsuans
h 1
) 1 Y K U/ =
& s arasainin 300,000 um Eindslaluszaugsiavuianans
> f": Sutianldauluitudmvsug dvonguasgfoenisanudioids
‘{{ Al inlvusudiSousaulvlaiodesbideudoulusunsuin

» OO SsuramlaniFusonngrungAUANNIT UL U B0 U6




4
/

A / ‘
ihellCraziest/ ' |
¥ /7 /A

| | A

74

4 o | o’ o’ Y}
V9IMNAVBIUULUAZINTUBA (UIU)

> wuseaSidaulgiieg 2-4 dalug Seldiioawedrduaiudatiio
s Y] Y] a © Y} v [P="]
> Q SIANGIVANAIUUIN qsnwmmaﬂmwﬂmq
‘“' III; J J A o Y 1 o a o v
- O AHARDILARIVDNUDENADHNITN Y] uazldganilasn

%4

guldifinguunsuarunasguaulanafossuANaNTaLIL

8 4** Al Sadaaulafianatsludounisainliaafevsetudon

12 | Humanoid in 2026




.D - - ....1.- \H
,l.. -
.‘.lll...
eteddtodddled
:

¥y :
-
‘ i*ﬂz .

win 1IN BV 4

wE, \\\\\\ﬁ\.\—n i \\N\\\\\\\\\\\\\\
V ,

Industry Landscape



Tesla — Optimus (US)

ipaalaneag Optimus Gen 3 14 Al 9 nszuududsmlugda [T -
FSD way Supercomputer Dojo WnNuugiug 11nNn31 1,000 67
dndwadaululsenu aaiisiAn 700,000 U waENAG 1

AuUa169Y

IX Opeec
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Boston Dynamics - Atlas (US)

Uszdunsainin 30 U Atlas Electric sulviadl 56 DOF snwas
1a 50 nn. Y3u1N1T Al 911 Google DeepMind L"%ISJ Deploy
SR CRREN Hyundai lu99s13au4a97 2026
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Figure Al — Figure (US)

YAAUSENgedalunsi 1.4 auauum Figure 03 K19nu
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Agility Robotics - Digit (US)

WUYUAS IO OAITIWIIYEAIMSNT Deploy 939lunINg
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AuAluASNALAT
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Sanctuary Al — Phoenix (CA)
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Q
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1X - NEO (NO)

dansnowuesiglasunisatuayuain OpenAl LHiulsyon
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v 1 Y @ 1 Y a Y1 v
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1X'S NEW NEO | hdaluilagiu
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EU glsu

Tesla Sanctuary Al
Optimus Gen 3 Phoanix
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Boston Dynamics
Atlas Electric

~B105,000 a1u

@1we4: Hyundai - 56 DOF - an 50 nn.

Figure Al
Figure 03

B1.37 aua1u

& - SEAUVIU B23,625 &1

Agility Robotics
Digit

~B3,500 A1u
Amazon-backed - Raas Model
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1X Technologies
NED Beta No Ua4194
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Goldman Sachs vs Morgan Stanley

GOLDMAN SACHS
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The Al accelerant” (nunwus 2024)

s19az1dgaIWuLh:

A USumamsaiiwudu >6 1 (a1 $6,000 duasaans
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o Q morgan credits @htm.sanar/y Morgan Stanley

MORGAN STAN LEY

yasuau auauasg

AU1: S18VIUDINAL Morgan
Stanley Global Embodied Al
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@ UIVATWSIUS:8: €1 2050
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= Tlilduaosauds

C Timeline oY Morgan Stanley:
U 2035: huaucﬂumuUs U1gu 13 audd
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Physical '. Cognitive

i ™ f ™y f ™y i ™
Locomotion Dexterity Language (LLM)  Computer vision
. Walk, climb,run | | Grasp, manipulate | Understand commands Detect, identify objects
f ™y i ™
Strength Sensing Learning Mavigation
L Lift, carry loads ) Qﬂﬁlﬂn, touch, deptr} L Imitate, reinforce J IR Map, plan, avoid )
™
Balance & agility Social interaction
. Dynamic stability on uneven terrain | L Gesture, expression, conversation |
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Physical Locomotion — AMNAIN1SAlUNISIAADUN 1oL N NsElaa 98y

Unitree G1
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ilo Revo3 w84 BrainCo (3u) 5895UN159uUna85ULUUSeNsy Pinch Grip (JuUaneiia), Power Grip (fnwaile) wae Precision Grip (I4u1ede
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Physical Balance & Agility - viugugduuuussanilssansnngussiiszuunisaiuaunisiaasulmuuunaini

WATUSINNNSADUAUBNABUSIN18UINDE1NaUl 1iUlASIAS1IBNNANTeSUN1TNSEI8INUIND 1N ANGA

Heard some people

like wheels?
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Cognitive Learning: n1slUsunsuiugusd Humanoid tWelviiugudinieu aneinlalagnisaaudnu VR vwislviiugus

ISYUSHWIALD
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Will RoboCup announce that robots have beaten
professional human soccer players before 20507
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HEIS (Humanoid Robot and Embodied Intelligence Standard System)
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Humanoid robots
beat human
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This robot has been working
| nths at BMW's factory. &
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