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A ABB ABB Industrial robot / automation Industrial robots & factory automation
A KUKA ER Industrial robot / automation Industrial robots & factory automation
A ECOVACS Robotics FERERILEEA Service / embodied robotics Service & embodied robots
A Kepler Robotics FHEEHLEA Humanoid OEM K3W / Kepler K-series
A Gaode Momentum SEE Humanoid OEM ABot
A Leader Harmonious Drive  £xfyi&; Reducer / joint actuator KGU humanoid joint module
A Leadshine EREE Actuator / motor control Humanoid joint modules
A Tongchuan Precision )| 14522 Actuator / harmonic joint HarmoCore lightweight joint
A Eyou Technology BILEH Actuator / joint module RHU humanoid harmonic joint
B EngineAl REHBA Humanoid OEM T800 / PM / SE series
B RobotEra 2L Humanoid OEM L7 / M7
B Leju Robotics RENEA Humanoid OEM Kuavo
B UniX Al LIS Humanoid OEM Panther / Wanda 2.0
B LinkerBot RILIHF Dexterous hand Linker Hand O30
B Xynova BiERk Dexterous hand + actuator Flex 2 / Prima 1 / joint modules
B Inspire Robots REFHEEA Dexterous hand + micro actuator  RH56F1 / micro servo cylinder
B DexRobot RIFEHE Dexterous hand DexHand021
B OYMotion HERH Dexterous hand ROHand
B Casia Hand PRl Dexterous manipulation Casia Hand
B Schaeffler =HE Linear actuator / screw Humanoid linear joint module
B Harmonic Drive Systems e EkLmAY Precision reducer Harmonicreducers
B maxon maxon Motor / drive Precision motors & drives
B NSK NSK Motion components Bearings / precision motion parts
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C UBTECH Robotics ki Humanoid OEM Walker series
C Galbot fRAEA Humanoid / embodied Al Galbot series
C Galaxea Al 25E Humanoid / embodied Al Kengo
C Fourier Intelligence BRI Humanoid OEM GR series
C DOBOT 5B Humanoid / cobot Atom series
C LimX Dynamics EFRD) ) Humanoid OEM LimX Luna
C X Square Robot TENRA Embodied Al / humanoid Quantum series
C Vita Dynamics #fthzh ) Embodied robotics Vbot
C CASBOT FRIER Humanoid OEM CASBOT 02 Lite / W2
C Astribot 2L E8E Humanoid / manipulation Astribot T1
C Al’ Robotics B A Humanoid / embodied Al AlphaBot 2
C SynapX / Octopus Dynamics E&zh}) [ E& R o) Dexterous hand + Physical Al Tendon-driven five-finger dexterous han
C Westlake Robotics PaAALERA Humanoid OEM Westlake o1
C Zhicheng Al EETLA Humanoid OEM TR6
C Beijing Humanoid Robot Innc JtIRAFANEA CIFHHL Humanoid platform Tiangong Omni
C Shanghai Humanoid Robot In ElRitiAHE A A A 1% Humanoid platform Linglong L1/ H1
C Zhejiang Humanoid Robot Int #iT AT A 15l Humanoid platform NAVIAI series
C JD.com R Application ecosystem Logistics / embodied-Al applications
D Sichuan Embodied Humanoic PU)Il & AFANZEARHX Humanoid OEM AlQ
D Zhixing Robotics RITHEA Wheeled humanoid Hanyue
D Qingzhuo Dynamics BEINN Humanoid / actuator Hybrid hydraulic-electric humanoid
D Zoomlion HEX &R} Applied robotics Construction / industrial robotics
D Neuromeka AT EKR Collaborative / industrial robotics Cobot & automation solutions
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23 £HL0|E A Value Chain
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Z3O DI SIHE Wo| AR AQUK| DOIBHE | , iM Eﬂ
J2I> CIAER ASHAJ2IO| & IXE DHISH SHL 0| S 0| XHH
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A AEZAQATEQNS 527
9‘\ ‘ [ Ski
. - | itudi ----Skin
HAER A0 75 WAL N I E 7EY s BTN
. . U I
- GO R HAERAS Y Bl 15 Y42 XS (Direct Drive), pIP Joint =% & fg‘fféﬁff, &
A0l (Tendon), @3 & (Link Driven) S M| 7tX|2 S 2. PIP Joint — & ) e
\ o | digitorum
A [N X
- XRSS PHENICH UHOOIES T KIS WAoZ (2RE|X — i /
SiE, Unitree Dex5-1) LHAAI0| 28}t OHX0|0|E EFX JHDt st AR
ot |' 3T|IFALRE 20| 1.3~1 5HWFX| HEICH= 20| L XX oHA)|. transverse arch (b)ﬂ_ Proximal
1 CMC Join X transverse
Mectacarpals )fm~ - R o
- Folg WAl &2 2 Het Belof Pzl AHOIO|ED B2 ) - da
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XtE: Xynova, IMSH 2|MX|2E8 Xt&E: Tesla, iIMSH 2|A X258
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2| 151t Tendong 2t Hybrid IAER A ZHAL

-

- TeslaS HIZ8H 02| M5 F0{0|= JHY ARISS 2ot 22 U oK
ARt ZAE 9Ief Tendon WAlo| HAERIA Sl X3 T 34

Ao M= Els WAlel HFROO|EL] EXZ =O0RS (Xynova
Prima 1). Tendon1t 2315 HIAS S5t 510|HE2|E HIAER AT}
MEAH AEL|ACHE = 24 (SynapX OctoH-Hnad).

- HIAEHAO| Hebd 9l LiE S SAI212] fsiM = 27E LAl
ArE3HOF StLt, WHOO|HE AFESHH =[H EAHXo= HF 37(7
HE. O|E H2510| ol UFO0IHE M2t £20 BiX|St, £2f

1 =

T2t A0S A0S 2 AU Eot= Of0|HE[= HAEH AT} O EE.
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2> SynapX OctoH-Hnad (2)

~
,,zmrn, 3 T Y5k

FGAk S0 019 AL,

olf Tin ctBinte 31!2
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A a4 442D 1h4le

widsget sy

Xt&: SynapX, IME3 2|MX|28 Xt&: SynapX, iM3H 2| MX|28
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S AE|AQL ATEO{O] SR

ol

>
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Rotary Actuator

- o

Harmonic Drive

Frameless Motor

Torque Sensor

Drive

Encoder

Brake

Bearings

Shell and Others

Hollow Cup Motor

Drive

Encoder

Wom Gear

Shell and Others

Vision Sensor & SoC

Caemra

SoC

Structural Parts

IMU

Battery

=M 2 MXZE

AERAE it OMME 22 HIF

(W 732,600%14=#10,256,400) &7} H|S 42%
(#216,000%14=3,024,000) &7} H|F 12%
(¥##180,000%14=¢2,520,000) &7} H|F 10%
(#108,000%14=+¢1,512,000) &7} H|E 6%
(#90,000%14= +3,024,000) &7} HIE 5%
(#72,000%14=¢3,024,000) A7} HIF 4%
(#27,000%14=3,024,000) A7} HIE 2%
(#27,000%14=W3,024,000) 7 H|S 2%

(#12,600+14=W3,024,000) &7 HIZ 1%

(#540,000%2= 4¢1,080,000) &7} HIZ 4%
(+#108,000%14=#432,000) &7} H|E 2%

(#90,000%14=¥#¢360,000) &7} H|= 1%

(W 2,466,000) A7HHIS 10%

(W162,000) 27tHIZ 1% CameralhS AFSSHCHH M
A 27HZHOlIM 2 2l0|
= QIA|F, U 3D Lidar 52
9 %7 H 4 M, 2 o=
(#900,000) &7 HIZ 4% At 20L0lCE A8
SHCHH, Sensor H|-& H|Z0|
Z|tH 10% 712 S7Fe 7hsd

(W90,000) 7+ HIZ 1% 0|2t

(W900,000) A7} HIZ 4%

(W414,400) |7HHIZ 2%

(4 570,600+14=¥7,988,400) &7} HIS 33%

Linear Actuator

Frameless Motor (#180,000%14=%2,520,000) Y7t H|F 10%

Roller Screw (#162,000%14=2,268,000) 27} H|E 9%
Drive (#90,000%14=1,260,000) &7} H|F 5%

(#72,000%14=¢1,008,000) &7} H|F 4%

Encoder (#36,000%14= #504,000) &7+ HIZ 2%
Bearings (#18,000%14= 252,000) &7} HIZ 1%

Shell and Others (#12,000%14= #176,400) 47} HIZ 1%

I Torque Sensor |

Rotary Actuator= Of7f, 124 & 3|14 252 EQ 2 6h= 220l A+ |1, Linear Actuator= 28 5§ 2|
M2E50H0| 3 Holof| ALRE. 0[0f| Rotary Actuatore 3| 25 0f|L4A| HHEH 2! 4|01 E 2|8 Harmonic
Drive & #4717t Linear Actuator CiH| & B2 =7t &2 =|H, 0] Z240| & £F k0| 217+ H|S 2j0|2 HZ

Tesla Optimus BOM ()

Rotary Actuator 10,256,400 25% Vision Sensor & SoC 2,466,000 10
HarmonicDrive 3,024,000 12% Caemra 162,000 1%
Frameless Motor 2,520,000 10% SoC 900,000 4%
Torque Sensor 1,512,000 6% Structural Parts 900,000 4%
Drive 1,260,000 5% IMU 90,000 1%
Encdoer 1,008,000 4% Battery 414,000 2%
Brake 378,000 2% Dexterous Hand 3,614,400 15%
Bearings 378,000 2% Hollow Cup Motor 864,000 7%
Shell and Others 176,400 1% Drive 540,000 4%
Linear Actuator 7,988,400 33% Encoder 216,000 2%
Frameless Motor 2,520,000 10% Wom Gear 180,000 1%
Roller Screw 2,268,000 9% Shell and Others 7,200 1%
Torque Sensor 1,260,000 5% & M=%t 24,325,200

Drive 1,008,000 4%

Encdoer 504,000 2%

Bearings 252,000 1%

Shell and Others 176,400 1%

5 RHL0|E Y3 7t ES S0= AT ES0] & OfL|2t, SLEHI0E = A, Tesla Optimus &=
S HelsHH, tiCto| £0 0| = AH|S2 ActuatorS Z3t5H5HES01S ARl JHLE = QU= AY2 Lt
I Rl 7|2 2R SHEY0E Y U S0 I AT Qs FA2 32 HEE - AL 2.

24



WRC 2026, OH'E R85 Z2HEICE
— L . |
£32 23 HohE Ho| MY 421K DB 5 v iMEd

12 of Prima 12 & 575 Whlo| Hiasafa
E‘—"!ﬁEE‘lﬁQI- f_EE-?-_"O-lQl %Rg <J2> XynovaQ| Prima 1 2 | 1
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WRC 20260{|A1 22H £|X ZI4$t Prima 1.

Tactile Sensov x\
- Prima 12 24 X7E WACZ 229 XIRES THLOD, 2 e ¥
850001 £ICH 20kg 5152 RIXISHL AZ Z2MMZ 0.1N 79| 3

HiotE X A= 27 J217| 5 H2 &= AlQ.

S

omme A2 haldy
<J&l> Xynova Prima 1 =8 ¥

D

Ultimate Force Transparency - Redefining Control Intuition Visuo-Tactile Perception Fusion - Surpassing Human Sensing

Independent joint closed-loop control: <10ms response, <:0.2° joint Fingertip Vi : Ultimate 30 ion at off
repeatability, fully decoupled - force follows intent. without compensation.  0.IN sensitivity, minimal trigger from contact to cognition.

W

Al-Friendly, Out-of-the-Box Training Platform Bionic Form with Industrial-Grade Power
Standard protocols quency feedback, 11 fully bionic vg 2011 and
plug-and-play, zero tuning, MIT control supported - ideal for AL and @ non-thumb fingertip force 2 N ~ resembling a human hand, yet stronger.

embodied Al training.

XtZ: Xynova, IMSH 2| MX |28 XtZ: Xynova, IM3H 2|MX|2E8
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<202}> WRC 20260{A12| Teleoperation &H] (1)
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"y

HIAEHAQL ATEQ0 QM

AAMBHZE! MM 2 Ch2}2tE| = Teleoperation FH|

- HAEHAZRH SFE|= H[0[HE =2HTHSH| fIiAM = &7tz Ot
Z0i| EfXHE|= Tactile Sensor (2 MlX)7t Q¢

-1-

~ WRC 20260f &7f3t 72| BE HAERA ANS2| XEo|= I
Tactile Sensor?t EAME 1D, Xynovall Prima 12| Tactile
Sensor= 0.1IN =Z9| ¥HE =£F Jtsd. O Liopt ¥8
OO0l YHSS =ME XHotn, o Hmet S¥ S
HEEAE BAS UEX| ot50l| AL, AN Ch2iete|H 2t
HO|EE 2Z6H= 7|20 XIQ AE0| AHL 0|0 HAEZA
M= SERO MZoll sl ZtAS0| ~Eet Data SetZ &

NS QLS. X2 IMSH 2|AX|E
<J%> Teleoperation 2PY0f|A /Yot | IIFX| Z7ESH= FHIE HAl <J&> Tactile Sensor25 & H|0|H %
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HAEDA NE3IQ} SA|0f| SOHK|= AT EQ0] =X

YHHOoZ SMHLO|E JHE IPHol U0 Ot 2 HECE &i|=
20| HAEZA Oz YAEHA SIEYNE —_r“éﬁff Ae matsh
Teleoperation Y S S5t AT EQJ0] I £ HICIZ S 2|O|E,

Unitree Robots 32Xt= HHE0|< 0| 7| X & =tolgt &~ QIS REH
59.29 2[00t = 20.22% QI9t2 3HZE Al REHIO| EXISIT 28 £X
R&D2F MAD|X|0= 2F 1119, 6.2 2[etS HiE. StESIO

<JZl> Unitree Robots 22 X1= &8 A=l

ke AT ES 0] JHto] of FZE3tD

- CIOlE 47 U AX
M2 2Pt Val

EQ|0] T tEok 24|
ue Chain@ 2 ZIQlst x|

7] Ol
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X|24210F & %,

LZEQOf i
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Xt2: Unitree Robots, IM3H Z|A X282

<2> Unitree Robots2| UniStore (1)

B UnifoLM-VLA-0: A Vision-
Language-Action (VLA)
Framework under UnifoLM
Family

UnifoLM-VLA-0 is a Vision-Language—Action

(VLA) large model in the UnifoLM series,

designed for general-purpose humanoid...

I Kinect Camera Teleoperation

A sample program for the dual-arm
teleoperation of the humanoid robot H1
based on the Azure Kinect DK depth camer...

B unitree_rl_gym

This is a reinforcement learning
implementation warehouse based on Unitree
Technology's robots, supporting Unitree...

B8 Unitree manipulation
datasets

Unitree Robotics open sources embodied Al
models and datasets. The datasets include

the G1 dexterity hand manipulation dataset...

8 unitree_mujoco

unitree_mujoco is a simulator developed
based on Unitree sdk2 and mujoco. Users
can easily integrate the control programs...

B unitree_ros

unitree_ros is a ROS simulation package for
Unitree robots. It contains the urdf files of all
Unitree robots. You can obtain information..

B unitree_IL_lerobot

Unitree _il_lerobot is an open-source
embodied intelligence/imitation learning

framework based on LeRobot, developed b...

I Apple Vision Pro
Teleoperation

This example introduces information about
the avp_teleoperate repository for

teleoperation of the humanoid robot Unitre...

B unitree_legged sdk

unitree_legged sdk is an SDK package used
to develop Aliengo, A1, and Go1 robots in
real environments. You can control the...

<J&l> Unitree Robots2| M EZZ ArE &~ Q= Hugging Face

UniBot-V1 Challenge > UnifoLM_G1_Dex1_DiverseManip_Dataset >
un:tIeeIobotlcE/Gl Dex1_| DlverSeManlp DualArm_128x128

unitreerobotics/G1_Dex1 HangCup

unitreercbotics/G1_Dex1_ArrangePlates uthIeeIDbot]cslGl Dex1, DlverseManlp DualArm_256x256

uthIeeIobnt]cE/Gl Dex1_| DlverseManlp SingleArm_128x..

unitreerobotics/G1_Dex1_ArrangeTestTubes

unitreerobotics/Gl_Dex1_Ziplp unitreerobotics/61_Dexl_DiverseManip_SingleArm_256x..

UnifoLM_WBT_Dataset > UnifoLM-VLA-0 >

unitreerobotics/G1_WBT. Insplre Collect_Clothes_Main.. u Uﬂ]tIEEIDth]CSIUHIfDLM VLA-Base

d Mar2 9.1k 628 12 & Rol Updated

unltraerobotlcs/ﬁl WBT _Inspire_| P:Lckup Pillow_MainCa.. U unitreerobotics/UnifolM-VLA-Libero
ewer . Updated Mar 27 - = 157 657 « 0 6 < Robotics - Updated Mar6 « £ 80 « & 7

unitreerobotics/G1_WET Inspire_Put_Clothes_into_Was.. u uthIeeIubot]cslUnlioLM VLM-Base

Updated Mar 2 119 52 5 % Rol 8B - Updatec 6 902

Xt&: Unitree Robots, IME3 2| MX|28

Xt2: Hugging Face, iMZH E|MA|2E2
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Xt&: Unitree Robots, IMZ# 2|MX|28
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— WRC 20260 2EE|== I EX & FLP 5 FA2 HO.
EHE|ZE CO[LEE X, P, QY S2| XpAL =82 AFO0[H MFS
HAlgh E3] 23 32t Co[Ltaid Qo FL #%-1F (QDD)
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BIXHorD Ack= oM, S= o =tio| HEo = e&E TY.

- RHE|ZE= HFO0[E REE0|M 201H0| = YHS 2Rt AU
Ol= &= 24 HF0|0o[E UM CHH JtX= Y= FH
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<J2> WRC 20260{A2] ZEE|X HA| BA (1)

/

B ETELA
OAUETEZ 4

Zeanmmmmen AR RACRTRR e,
A onavoE-p B OYNAMDEL-Q. N ESNERNEN

EHE|XE ClO|LHM HIES WRC 20260 22311 4717] 2lo| Y2 MAIE

0] S QDD 4:0]|0[E{0f| 3 S5t= CIO|LIZE-Y7} A S5 FHLX0|E
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NEWS FROM THE FEDERAL COMMUNICATIONS COMMISSION

FACT SHEET: FCC Updates Covered List to Include Foreign-Produced
Advanced Robotic Devices and Power Inverters

Updaie Follows Determinations by Executive Branch Agencies That These Devices
Threaten National Security

WASHINGTON, July 2&, 2026— Today, the Federal Communications Commission updated its
Covered List to include two new categories of devices—"advanced robotic devices” (defined as
mobile robots, such as humanoids and quadrupeds) and, separately, connected power inverters
produced in foreign countries. The action follows determinations, for both robots and inverters, by a
White House-convened Executive Branch interagency body with appropriate national security
expertise, which determined that these foreign-made products, regardless of the nationality of origin,
“pose unacceptable risks to the national security of the United States or the safety and security of
United States persons.”

In their determinations, national security agencies referenced, among other things, unacceptable
risks, including that these devices could create supply chain vulnerabilities that could disrupt U.S.
economic and national security and could create a cybersecurity risk that threatened American
eritical infrastructure.

The determination included an exemption for advanced robotics devices and power inverters that the
Department of War (DoW) or (in the case of power inverters) the Department of Homeland Security
{DHS) have granted “Conditional Approval™ after finding that such device or class of devices do not
pose such unacceptable risks. Producers of advanced robotics devices and power inverters are
encouraged to submit an application for Conditional Approval using the guidance for advanced
robotics devices and power inverters attached to the determination. Applications should be
submitted to conditional-approvalsia fee.gov.

As outlined below, today's action does not impact a consumer’s continued use of devices they
previously acquired. Nor does it prevent retailers from continuing to sell, import, or market relevant
models approved previously through the FCC’'s equipment authorization process. By operation of
the FCC's Covered List rules, the restrictions imposed today apply to new device models. It also
does not impact purchase or use by the federal government at all.

Chairman Carr issued the following statement:

“l welcome these Executive Branch national security determinations, and | am pleased that the FCC
has now added foreign produced advanced robotics and power inverters to the FOC's Covered List.
Following President Trump’s leadership, the FCC will continue to do our part to secure America’s
eritical supply chains and, with today’s action, the FCC is acting in lock step with our national
security agencies to do just that.™
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Congress of the United States

UWashington, DE 20510

December 18, 2025

The Honorable Pete Hegseth
Secretary of War

U.S. Department of War
The Pentagon

Washington, DC 20301

Dear Secretary Hegseth:

We write to urge you to expand the Department’s list of Chinese military companies maintained
pursuant to Section 1260H of the FY 2021 National Defense Authonzation Act to include a set of
Chinese firms that support “military-civil fusion” (MCF) and advance People’s Liberation Army
(PLA) capabilities across various sectors, including: biotechnology and life sciences; sensing,
surveillance, and robotics; consumer smart devices; large-scale Al models; displays and imaging;
semiconductors and manufacturing equipment; and power batteries and energy storage.

Z|h25.10 0] 5H LS ZEES CMC (Chinese Military Companies List) 2|AE0]| Unitree
RoboticsE Z§tet g 2. Ol 3 §0{!-0|E 2+ iz|e| 0|F AE7t 00| ATk WS

[§138)=

Unitree Robotics
« During the China—Cambodia “Golden Dragon 2024 exercise, PLA forces publicly
fielded a rifle-equipped robot dog developed by Unitree, with state media showing it
operating alongside infantry in urban assault drills and soldiers describing it as a “new
member” of urban combat units for reconnaissance and strike missions. !

« Unitree is labeled one of Hangzhou's six flagship “little dragon” enterprises'* and is
based in the Hangzhou High-Tech Zone, explicitly described as a “military-civil fusion™
zone.!” The company receives extensive state backing, including investment from a
roughly RMB 140 billion Sci-Tech Fund and support from a RMB 21 billion robotics
cluster, and multiple rounds of emergency financial assistance.'®
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Motors specs

- ZHE|XQ| Microduck HZO0H I35 L2422 F= YHSO| , S
o o Base: 1x Custom Dynamixel XC330-M288-PG (XC330-M288-T with plastic gear)
HiREl SEoA =L HF00[E 8 FHL0|E YHMS2| B0

Antennas: 2x Dynamixel XL330-M077-T

BIO|E|= =2 Al
— LEl L S I- :” Stewart Platform: 6x Dynamixel XL330-M288-T

2x Antenna motors (XL330 M288-T)
Left motor - ID18

o
A4 ESHE Microduckd| ZEE|X2| Cto|Ltald XL33000]
BEAECHE 2 (O B 15902 2). & AF0{0[EQ Siof

YA O Dol s 3X| oLt (A DiE K| 952 XH), ol
Figure AIL} Agility Robotics & £& % M4t QIZ2Dt gl= S0
£0{0|= M 22| T BB PHle 25 OI5HS BLHE B, g |
6x Stewart motors (XL330 M288-T)
Motor 1 - ID11
Motor 2 - ID12
<22> Co|LIB1A XL330 A MBS B2 2| 3| 40t Eobe #e 2 oo
Motor 5 - ID15
Motor 6 - ID16
1x Body turning motor (XL330 M288PG-T)
® Motor F - ID10

|

216.0mm

J 34.0mm

TN NN NN AN AN AN AN AN AN AN AN NN NN AN AN AN AN AN AN ANANANENENENENEENENEREEEREREREREREEEE
:  Actuator model
H All tasks use the BAM M6 actuator model for the Dynamixel XL330 (voltage control law, back-EMF, H
H CoulombyStribeck/load-dependent friction), with per-env domain randomization on battery voltage, voltage sag under .
R~ H load, command delay, and friction magnitude ( FrictionDRBamActuator in src/mjlab_microduck/actuator/ ). H
18.09 H At this scale — tiny servos driving a ~800 g biped — actuator fidelity is most of the sim2real gap, which is why the H
H actuator is modeled down to its voltage control law instead of an ideal PD. .
| 26.0mm : :
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