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The global Tendon-driven Dexterous Hands market size is predicted to grow from US$
132 million in 2025 to US$ 4613 million in 2032; it is expected to grow at a CAGR of
52.9% from 2026 to 2032.

In 2025, global Tendon-driven Dexterous Hands capacity 30,000 Units, sales reached
approximately 25,000 Units, with an average market price of around 5,410 USD/Unit,
industrial gross margin 42%.

Tendon-driven Dexterous Hands are evolving from biomimetic end-effectors into
integrated manipulation platforms for embodied intelligence. These systems use motors
or artificial actuators to pull high-strength cables routed through the fingers, reproducing
the muscle—tendon—joint architecture of the human hand. Compared with direct-driven
architectures, tendon transmission allows actuators to be relocated toward the palm,
wrist or forearm, reducing distal inertia and releasing space for additional joints, tactile
modules and compact finger structures. Compared with linkage-driven hands, Tendon-
driven Dexterous Hands provide greater flexibility in finger abduction, thumb opposition,
palm shaping and in-hand manipulation. Their engineering complexity is
correspondingly higher: friction, tendon elasticity, hysteresis, routing interference,
pretension drift and indirect joint-state estimation can materially affect control accuracy.
Commercial competitiveness therefore depends on transmission design, sensing and
compensation algorithms rather than on the nominal number of degrees of freedom
alone.

The performance envelope of Tendon-driven Dexterous Hands extends from single-
actuator adaptive grasping to fully actuated anthropomorphic manipulation.

Representative systems cover approximately 11-24 total degrees of freedom, while
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actuator configurations range from one motor coordinating 19 anatomical joints
to around 20 independently controlled motors. Underactuated products prioritize shape
adaptation, impact tolerance and reliable enveloping grasps; high-end research
platforms add finger abduction and adduction, independent thumb motion, palm flexion
and wrist articulation. Confirmed commercial hand or hand—wrist assemblies span
roughly 1-4.3 kilograms, while advanced control and sensor loops can operate at up to
1 kHz. Premium platforms may incorporate more than 100 sensing channels, including
tendon-load sensors, joint encoders, inertial measurement units and tactile fingertips.
Performance assessment increasingly separates fingertip force, pinch capability, power
grasp, manipulation bandwidth and sustained thermal behavior; recent remote-actuation
research has demonstrated approximately 25 N of fingertip force through a one-metre
tendon-sheath transmission.

The Tendon-driven Dexterous Hands value chain combines precision transmission
components with perception, control software and robot-learning infrastructure.
Upstream inputs include miniature electric motors, compact reducers, lead screws and
winding drums, pulleys, bearings, elastic return elements, Bowden sheaths and tendons
manufactured from ultra-high-molecular-weight polyethylene, aramid fibre or steel cable.
The sensing stack includes motor and joint encoders, tendon-tension sensors,
force—torque devices, distributed tactile arrays, vision-based tactile sensors and
compliant robotic skin. Midstream suppliers integrate tendon routing, antagonistic or
differential actuation, automatic tensioning, friction and elongation compensation,
thermal management and modular finger construction. Software has become a central
competitive layer, covering ROS and ROS 2 interfaces, MuJoCo or Isaac simulation
assets, teleoperation, imitation learning, reinforcement learning and tactile closed-loop
control. Downstream demand originates from humanoid-robot manufacturers, industrial
automation companies, Al laboratories, hazardous-environment operators, rehabilitation
developers and service-robot integrators.

The competitive landscape is dividing into high-DoF fully actuated systems, compliant
underactuated hands and vertically integrated in-house designs. Shadow Robot
remains a reference supplier for tendon-driven research platforms, offering a 20-motor
architecture with 24 joint movements and high-frequency tendon-force sensing.
AGILINK has introduced the OmniHand 3 Ultra-T as a tendon-driven flagship for human-
like and contact-rich manipulation, supporting the emergence of independent dexterous-
hand suppliers within China’s humanoid ecosystem. Proception has entered the market
with the 22-DoF ProHand and a wearable data-collection system that transfers human
interaction data into robot-training workflows. gbrobotics concentrates on industrially
certified, single-motor synergy control and adaptive grasping, while Seed Robotics
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emphasizes modular fingers, reinforced tendons and field-serviceable mechanisms.
Humanoid OEMs such as Tesla follow a vertically integrated route, co-designing
tendons, electrical interconnects, hand mechanics and learned manipulation policies
within the complete robot architecture.

Future development will be defined by reliability, multimodal feedback and the
convergence of Tendon-driven Dexterous Hands with data and foundation models.
During 2026, AGILINK expanded its tendon-driven product portfolio, Shadow Robot
advanced the DEX-EE platform developed for repetitive and physically demanding
machine-learning experiments, and Proception began shipping ProHand to research
and robotics customers on June 29. Proception also completed an USD 11 million seed
round led by First Round Capital, with participation from Y Combinator and BoxGroup,
linking investment directly to tendon-driven hardware, human-interaction data and
manipulation-training infrastructure. The transaction illustrates a broader shift from
funding isolated mechanical prototypes toward platforms capable of generating reusable
real-world data. High-end systems will add independent joint sensing, three-dimensional
tactile feedback, palm vision and higher-fidelity control, while industrial designs will
prioritize compliant synergies, contamination resistance, rapid tendon replacement and
standardized interfaces. Automatic retensioning, low-creep cable materials, modular
transmission cartridges, joint-side sensing and simulation-ready digital models will be
central to adoption in flexible assembly, cable and harness handling, laboratory
automation, teleoperation, logistics and domestic assistance.

LP Information, Inc. (LPI) ' newest research report, the “Tendon-driven Dexterous
Hands Industry Forecast” looks at past sales and reviews total world Tendon-driven
Dexterous Hands sales in 2025, providing a comprehensive analysis by region and
market sector of projected Tendon-driven Dexterous Hands sales for 2026 through
2032. With Tendon-driven Dexterous Hands sales broken down by region, market
sector and sub-sector, this report provides a detailed analysis in US$ millions of the
world Tendon-driven Dexterous Hands industry.

This Insight Report provides a comprehensive analysis of the global Tendon-driven
Dexterous Hands landscape and highlights key trends related to product segmentation,
company formation, revenue, and market share, latest development, and M&A activity.
This report also analyzes the strategies of leading global companies with a focus on
Tendon-driven Dexterous Hands portfolios and capabilities, market entry strategies,
market positions, and geographic footprints, to better understand these firms’ unique
position in an accelerating global Tendon-driven Dexterous Hands market.

Global Tendon-driven Dexterous Hands Market Growth 2026-2032


https://marketpublishers.com/report/robotics-n-automation/industrial-robotics/global-tendon-driven-dexterous-hands-market-lp.html

. +357 96 030922
Market Publishers info@marketpublishers.com

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Tendon-driven Dexterous Hands and breaks down the
forecast by Degrees of Freedom, by End Market, geography, and market size to
highlight emerging pockets of opportunity. With a transparent methodology based on
hundreds of bottom-up qualitative and quantitative market inputs, this study forecast
offers a highly nuanced view of the current state and future trajectory in the global
Tendon-driven Dexterous Hands.
This report presents a comprehensive overview, market shares, and growth
opportunities of Tendon-driven Dexterous Hands market by product type, application,
key manufacturers and key regions and countries.
Segmentation by Degrees of Freedom:

Degrees of Freedom, below 20

Degrees of Freedom, 20-30

Degrees of Freedom, above 30

Segmentation by Driver Installation:
Built-in Type
External Type

Hybrid Type

Segmentation by End Market:
Industrial
Logistics

Medical
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Research
Household

Others

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe
Germany

France
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UK
Italy
Russia
Middle East & Africa
Egypt
South Africa
Israel
Turkey
GCC Countries
The below companies that are profiled have been selected based on inputs gathered
from primary experts and analysing the company's coverage, product portfolio, its
market penetration.
Linkerbot
Shadow Robot
Qbrobotics
Shanghai AgiBot Innovation Technology
DexRobot

Clone Robotics

Key Questions Addressed in this Report
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What is the 10-year outlook for the global Tendon-driven Dexterous Hands
market?

What factors are driving Tendon-driven Dexterous Hands market growth,
globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Tendon-driven Dexterous Hands market opportunities vary by end
market size?

How does Tendon-driven Dexterous Hands break out by Degrees of Freedom,
by End Market?
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