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Parallel Jaw 12| Parallel Jaw 12| + Suction oIZty JHE
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Triceps brachii

Extensor carpi radialis longus

Extensor carpi radialis brevis

Lateral
Flaor cars Abductor pollicis longus 2??3&2!31
ra:)l‘aalisca P Extensor poll!cfs brevis
" Extensor pollicis Anconeus
Palmaris longus

longus Extensor carpi
Flexor carpi ulnaris ulnaris

Extensor digitorum
Flexor digitorum superficialis

7 Extensor digiti
minimi

Left forearm superficial muscles (palmar view)

Lateral epi of
Medial epicondyle of humerus

Supinator
Flexor pollicis longus

Brachialis Abductor pollicis longus
(cut) >

brevis

Medial
epicondyle
Flexor digitorum Rronator quadratus Extensor pollicis longus of humerus
profundus
- - - Flexor
Flexor retinaculum Extensor pollicis 7 =3

digitorum
(cut)

profundus
Flexor carpi ulnaris
Extensor indicis
Extensor
retinaculum

Left forearm deep muscles (dorsal view)

2HE[Z0| 248 ML H20|0[E]

Abductor digiti
minimi

Flexor digiti
minimi brevis

Lumbricalis
muscles

Palmar interossei
muscles

brevis

-~ Flexor pollicis
brevis

Opponens pollicis

Abductor pollicis

Pisometacarpal
ligament

Opponens digiti
minimi

Adductor pollicis

Interossei muscles of left hand (palmar view)

A2 USRS

HEE HZ0f|0|E

Dorsal interossei
muscles

Interossei muscles of left hand (dorsal view)

NHE A

= XC335-T332-T(Ver.1) XC335-T332-T(Ver.2)

Weight
Exterior Materials
Size(W x H x D)
Gear Ratio
Stall Torque

No-load Speed

42 USRS

279
Metal
19 x35x22mm

332:1

1.15Nm
(at 12.0V, 0.88A)

62rpm(at 12.0V)

209
Engineering Plastic
19 x35x22mm

332:1

1.15Nm
(at 12.0V, 0.88A)

62rom(at 12.0V)
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The homunculus (Latin for “little man”) is a kind of
sensory map of the human body. It depicts what
humans would look like if our parts grew in
proportion to how much we sensed with them.

A2 QUSRS

AR A AZE2 100ms. 2=,
Vision) 2= £4|9|

—
220l P2 3|

28 &7t 20f 9F 1,000707 S E[0US. TF0l= 4714 =2

HI7t2| £ 71A| &4

Receptor

Merkel cell
subtype

Ruffini
corpuscle

Stretch

Meissner
corpuscle

Dynamic
slippage

S
—
2827t Q8. Meissner Corpuscles(FA-I, 250t Rl=/0|1H-S21 Z2|), Merkel Cells(SA-I, 2|£&¢}), Pacinian Corpuscles(FA-II, 13
=
o

Pacinian
corpuscle

Vibration

Skin Indentation
stimulus depth
1
Receptors
N

<
Afferent
response —BHHHHH-

Stimulus

Receptive
field (l\

Perceptual
functions

Fine tactile
discrimination;
form and texture
perception

Zt&: Guodong Gong(2025),

Skin stretch;
direction of object
motion, hand shape
and finger position

QSR

Skin motion;
detecting slipping
objects

Vibratory cues
transmitted by

body contact when
grasping an object
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T2 BYAZ|A 2E + DS 4L57|(GI2H) + 189 EF AN
High Gear Ratio ‘
Transmission Stff
Sensor
Leg
olof o |- -
. (
MM 7Y 274 12 MA (21 2C)
£3 23y AE2191 0|2] 22| £ BT 7|
Aol 4 2T WU 52
e 54 e 22 27}
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ol% 27 23} ug
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oLz £8 g
oA e
g dsE Bz g
71 BlE2t SEIA, RHE /7 X

EHd FE7| (SEA)

HA|2|A DE| + DZEH| 2L 7|(5FRY]) + EFAZ

-

High Gear Ratio
Transmission
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High torque
density motor

Low inertia leg

Low Gear Ratio
Transmission
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Hz| 24 (B2]0f)/Spur gear

4] &la| A 2|24l /Helical gear

Jz_>.‘.'

/Herringbone gear

Cha 344l /Planetary gear

2754 80| at= G Al/Differential planetary gear

Backdrivabillity
Al 9 M Al /Cycloidal reducer

m |2

Hd QM Al /Harmonic drive

r

2 g _ x| 2} Al 2| M Hj|*8l/Straight bevel gear
EImE s
Y|t | <A M H|*8l/Spiral bevel gear
Hz|2t4 2IE 2/Cylindrical worm gear
Zalz4 2| 2p4] 23 ¢/Globoid worm gear
SO X0| E 2|24l /Hypoid gear
SH=A A E2{A(E28M M) /Traction drive
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Internet Scale
Cross Pre-Trained VLM
Embodiment SigLIP(400M)
Open X +Gemma(2.68B)

Embodiment
Data

Action Expert
300M

Action Tokens

PiO
(2024)
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™
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r

=2 Cllo[&{2| o] Z25tCt

Text
Command

Joint Angles
Finger Positions

(System 2)
Infrequent Vision-Language
Semantic Reasoning
7B Pre-trained VLM

42 2 olof ofaf
oYz Hehof cfst et
System 27} 445t ZHE
ool S50z
HIEI5HE 2& Policy

(Systems 1)
Fast, Reactive Control
80M Transformer

Whole Body

Control

Helix
(2025)

Robot
Position

Sensor

Tokens Multimodal Prompt

System 2

(=2/3/2t =2/%)

Gemini Robotics
Backbone
Vision Language (VLA, E2IRE)

Model

Gemini Robotics ER

(VLM) Gemini Robotics
Backbone
(SY EjA38)

22 HF 23
lo/ef
(Fine-Tuning)

10 Hz

(NVIDIA L40 GPU)

System 1

=2 333)

y

Diffusion Transformer Model Action Decoder

Action Tokens

Gemini Robotics
(2025)

Action Tokens

GROOT N1
(2025)
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= 512 Core Volta GPU
with Tensor core

= Dual-core Nvidia
Denver 2 64-bit CPU
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