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Abstracts

The global Absolute Encoder for Humanoid Robot market size is predicted to grow from

US$ 35.22 million in 2025 to US$ 502 million in 2032; it is expected to grow at a CAGR

of 46.9% from 2026 to 2032.

An Absolute Encoder for Humanoid Robot is a high-precision position feedback device

used in humanoid robot joints, joint modules, and servo drive systems to provide the

absolute angular position of a rotating shaft or joint without requiring a homing

procedure after power-up. The product typically uses optical, magnetic, or inductive

sensing technologies to convert mechanical rotational position into a unique digital

absolute-position value. Commercial products are available in single-turn and multi-turn

configurations, as well as solid-shaft, hollow-shaft, and bearingless modular designs.

Key performance parameters include resolution, system accuracy, repeatability,

response speed, and vibration resistance. These encoders are mainly integrated into

shoulder, elbow, wrist, hip, knee, ankle, waist, neck, and finger joints to provide precise

position feedback for servo control, motion coordination, and posture control in

humanoid robots.

Key Findings

Thin and hollow designs are becoming central to humanoid robot encoder development

Dual absolute feedback is expanding rapidly in high-precision robot joints

Optical, magnetic, and inductive technologies continue to develop in parallel

Market Trends
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Absolute Encoder for Humanoid Robot is evolving from a conventional servo-motor

feedback component into a joint-level precision sensing element. Product development

is shifting from resolution alone toward a broader combination of absolute accuracy, low-

profile construction, large through-bore design, vibration resistance, installation

tolerance, and system integration. As humanoid joints become smaller, bearingless

modules, hollow encoders, and dual absolute feedback architectures measuring both

motor-side and output-side position are becoming increasingly important.

Market Dynamics

Drivers

As humanoid robots move toward engineering deployment and commercialization,

numerous rotary joints in the shoulder, elbow, wrist, hip, and knee require reliable

closed-loop position feedback, increasing encoder demand per robot. Absolute

encoders provide joint position immediately after power-up, reduce homing

requirements, and support dynamic motion, posture control, and safety functions.

Expansion of Industrial Humanoid Robot into manufacturing, material handling, and

logistics also raises requirements for accuracy, lifetime, and reliability.

Restraints

High-performance absolute encoders require precision sensing elements, signal-

processing ASICs, mechanical reference design, thermal compensation, and detailed

calibration, making performance highly dependent on manufacturing consistency.

Humanoid robots simultaneously demand lower weight, smaller dimensions, and better

cost efficiency, limiting direct adoption of conventional premium industrial encoder

designs. Differences in communication protocols, through-bore dimensions, mounting

structures, and accuracy requirements among robot manufacturers further increase

customization and qualification costs.

Opportunities

Increasing joint integration creates opportunities for next-generation encoder

architectures. Ultra-thin bearingless encoders, large-bore absolute encoders, and

integrated dual encoders measuring both motor-side and gearbox-output position can

reduce component count, shorten joint axial dimensions, and improve full closed-loop

control accuracy. As humanoid production progresses toward higher volumes, suppliers
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combining precision, standardized interfaces, scalable manufacturing, and cost

optimization are better positioned to enter mainstream joint platforms.

Challenges

Optical, magnetic, and inductive technologies are expected to coexist, while unified

standards for structure, interfaces, and accuracy remain limited. Optical encoders offer

strong precision potential but can be more sensitive to contamination and installation

conditions. Magnetic and inductive designs provide greater environmental robustness

but still require improvements in absolute accuracy, thermal drift, and electromagnetic

immunity. Rapid changes in humanoid robot and joint architectures may also force

frequent redesign of encoder dimensions, mounting references, and interfaces.

Industry Chain Analysis

Upstream inputs for Absolute Encoder for Humanoid Robot include optical code disks or

magnetic rings, inductive coils, magnetic materials, optoelectronic devices, signal-

processing ASICs, PCBs, precision mechanical components, and connection elements.

Midstream manufacturing covers sensing architecture design, signal acquisition and

decoding, error-compensation algorithms, precision assembly, angular calibration, and

reliability testing. Absolute-angle algorithms, ASIC design, mechanical reference

accuracy, and calibration capability represent major sources of technical value.

Downstream encoders are typically integrated into frameless torque motors, reducers,

complete joint modules, and humanoid robot systems. As dual-encoder full closed-loop

architectures expand, value creation is shifting from a single feedback component

toward a joint-level measurement system. Accuracy, reliability, and co-design capability

with motors, reducers, and servo drives are therefore becoming increasingly important

determinants of product value.

Segment Insights

By sensing principle, Optical Type, Magnetic Type, and Inductive Type represent the

main commercial technology routes for humanoid robot absolute encoders. Optical

designs suit joints requiring high absolute accuracy and resolution. Magnetic encoders

provide compact construction, contamination resistance, and cost advantages,

supporting small and space-constrained joints. Inductive encoders offer strong vibration

resistance, contamination tolerance, and environmental robustness and are gradually

expanding in highly integrated robotic joints.
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By mechanical structure, Solid Shaft Type remains relevant to conventional servo-

feedback configurations, while the need for center routing, lower profile, and higher

integration increasingly favors Hollow Shaft Type and Bearingless Module Type.

Bearingless modules can be integrated directly into motors or joints, reducing separate

bearings, couplings, and housings and providing significant advantages in weight and

axial dimension.

Downstream Market Opportunities

Industrial Humanoid Robot currently offers a clearer near-term commercialization

pathway, with stronger requirements for accuracy, service life, reliability, and

manufacturing consistency. Service Humanoid Robot places greater emphasis on

lightweight design, safe interaction, low noise, and high degrees of freedom, increasing

demand for miniature encoders in wrists, necks, and other compact joints. As dexterous

manipulation and whole-body coordination improve, the number of high-precision

feedback nodes per robot has further room to increase.

Regional Insights

The global supply landscape features several regional technology clusters. Japan and

Europe maintain deep expertise in high-precision optical and inductive sensing and

robot servo feedback, while U.S. suppliers have strong capabilities in advanced motion

control and modular encoder technology. China is building an increasingly integrated

domestic supply chain covering encoders, frameless motors, reducers, servo drives,

and joint modules, with local suppliers advancing rapidly in hollow-shaft, dual-encoder,

and joint-integrated solutions.

Competitive Landscape Analysis

Competition remains technologically diversified rather than dominated by a single

sensing architecture. HEIDENHAIN, Tamagawa Seiki, Nikon, RLS, Novanta, and Netzer

Precision Position Sensors form the principal international supplier group with

differentiated strengths in precision measurement, robot servo feedback, magnetic

sensing, and inductive encoder technologies. Shenzhen Inovance Technology, Zhejiang

Hechuan Technology, KingKong Tech, ZeroErr Control, Guangzhou Haozhi Industrial,

and China Leadshine Technology form the core Chinese supplier group and are

accelerating co-development with frameless motors, reducers, and joint modules.

Future competition is expected to focus on absolute accuracy, compact dimensions,
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through-bore capability, dual-encoder integration, manufacturing consistency, and robot

platform design-in capability.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Absolute Encoder for

Humanoid Robot Industry Forecast” looks at past sales and reviews total world

Absolute Encoder for Humanoid Robot sales in 2025, providing a comprehensive

analysis by region and market sector of projected Absolute Encoder for Humanoid

Robot sales for 2026 through 2032. With Absolute Encoder for Humanoid Robot sales

broken down by region, market sector and sub-sector, this report provides a detailed

analysis in US$ millions of the world Absolute Encoder for Humanoid Robot industry.

This Insight Report provides a comprehensive analysis of the global Absolute Encoder

for Humanoid Robot 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 Absolute Encoder for Humanoid Robot portfolios and capabilities, market

entry strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Absolute Encoder for Humanoid Robot

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Absolute Encoder for Humanoid Robot and breaks down

the forecast by Type, by Application, 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 Absolute Encoder for

Humanoid Robot.

This report presents a comprehensive overview, market shares, and growth

opportunities of Absolute Encoder for Humanoid Robot market by product type,

application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Optical Type
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Magnetic Type

Inductive Type

Other

Segmentation by Mechanical Structure:

Solid Shaft Type

Hollow Shaft Type

Bearingless Module Type

Segmentation by Application:

Service Humanoid Robot

Industrial Humanoid Robot

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC
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China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

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
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market penetration.

HEIDENHAIN

Tamagawa Seiki

Nikon

RLS

Novanta

Netzer Precision Position Sensors

Shenzhen Inovance Technology

Zhejiang Hechuan Technology

KingKong Tech

ZeroErr Control

Guangzhou Haozhi Industrial

China Leadshine Technology

Key Questions Addressed in this Report

What is the 10-year outlook for the global Absolute Encoder for Humanoid Robot

market?

What factors are driving Absolute Encoder for Humanoid Robot market growth,

globally and by region?

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

How do Absolute Encoder for Humanoid Robot market opportunities vary by end
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market size?

How does Absolute Encoder for Humanoid Robot break out by Type, by

Application?
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