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The global Multimodal Tactile Perception System market size is expected to reach $
2658 million by 2032, rising at a market growth of 18.5% CAGR during the forecast
period (2026-2032).

A multimodal tactile perception system is an integrated sensing system that enables
robots, automated equipment, and smart devices to simultaneously perceive two or
more types of contact information—such as pressure, normal force, shear force, contact
geometry, deformation, slip, vibration, texture, temperature, and tactile images—during
physical contact with objects, the human body, or the environment, and to convert this
information into synchronized digital signals suitable for environmental understanding,
robot control, and model training. The scope of this study primarily encompasses
fingertip tactile sensors, tactile sensor arrays, vision-based tactile sensors, electronic
skins, tactile grippers, dexterous hands, and integrated tactile modules capable of
fusing these diverse types of information. Key technical parameters include the number
of simultaneously sensed modalities, spatial resolution, sampling frequency, minimum
force resolution, number of tactile sensing units, effective sensing area, and multimodal
synchronization latency.

Key Findings
Multimodal tactile perception is advancing toward high-dimensional sensing
Embodied Al is accelerating demand for dexterous tactile perception
High-frequency sensing enhances slip and dynamic contact recognition
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Industrial automation remains a major commercialization scenario

China is accelerating tactile commercialization for humanoid robots

Market Trends

Multimodal Tactile Perception Systems are evolving from basic pressure or force
detection toward high-dimensional physical perception that integrates spatial contact
distribution, multidirectional forces, vibration, deformation, texture, and other
information. One important direction of technological development is increasing
information density. Tactile systems are evolving from a limited number of discrete
sensing points toward high-density arrays, vision-based tactile surfaces, and distributed
electronic skin, enabling robots to simultaneously acquire local contact geometry and
dynamic interaction information.

Market Dynamics

Drivers

The primary growth driver for the Multimodal Tactile Perception System market is the
increasing requirement for robots to perform complex contact-rich tasks in unstructured
environments. Vision can identify objects and estimate their positions, but it cannot
always reliably determine contact force, friction, slip, softness or hardness, deformation,
or whether an object is being securely grasped. Multimodal tactile systems supplement
these physical variables, enabling robots to continuously adjust their actions after
contact and improve the reliability of grasping, insertion, assembly, and precision
manipulation.

Restraints

Commercialization remains constrained by sensor costs, system integration complexity,
durability requirements, and the lack of standardized tactile interfaces. High-density
multimodal systems require more sensing units, signal-conditioning circuits, calibration
procedures, and data-processing resources, making them significantly more expensive
than conventional single-axis pressure sensing solutions. Mechanical design is also
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challenging, as sensing surfaces need to be sufficiently compliant to detect subtle
contact while remaining durable enough to withstand repeated impacts, shear forces,
and abrasion. Different technological approaches generate substantially different tactile
outputs, including optical tactile images, magnetic or Hall-effect multidimensional force
signals, capacitive arrays, and strain-based force vectors, increasing the difficulty of
unified integration with robot controllers.

Opportunities

Humanoid robots, dexterous manipulation, and Physical Al training represent the most
important emerging opportunities for Multimodal Tactile Perception Systems. Contact-
rich tasks such as connector insertion, cable handling, tool use, garment manipulation,
and fragile-object grasping require robots to perceive not only pressure but also force
direction, slip, vibration, and surface characteristics.

Challenges

A long-term industry challenge is achieving an appropriate balance among sensing
performance, system complexity, and cost. Increasing the number of tactile modalities
and sensing-point density can provide richer physical information, but also increases
bandwidth, computing, calibration, and model-training requirements. Cross-platform
compatibility is another major issue. Tactile products differ substantially in spatial
layouts, sampling frequencies, force ranges, coordinate systems, surface materials, and
data formats, creating significant barriers to sensor replacement and model transfer.
High-frequency tactile systems also require precise temporal synchronization with
cameras, joint encoders, and robot control loops to ensure accurate alignment between
actions and contact events. During long-term operation, sensor drift, elastomer aging,
repeated impacts, and surface contamination may also affect data consistency.

Industry Chain Analysis

The upstream industry chain of Multimodal Tactile Perception Systems mainly includes
sensing materials and components, MEMS devices, magnetic and Hall-effect
components, flexible circuits, capacitive and resistive sensing structures, optical
components, cameras, elastomers, signal-conditioning chips, embedded processors,
connectors, and data-acquisition electronics. Different technology routes rely on
different upstream architectures. Vision-based tactile solutions depend more heavily on
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imaging components, optical structures, and deformable contact layers, while
multidimensional electronic tactile arrays rely more on distributed force-sensitive
elements and localized signal processing.

Segment Insights

By the number of synchronized sensing modalities, this study classifies Multimodal
Tactile Perception Systems into single-modal systems with one modality, basic
multimodal systems with two to three modalities, advanced multimodal systems with
four to six modalities, and full-modal tactile systems with seven or more modalities. The
market is gradually shifting toward basic and advanced multimodal architectures, as
precision robotic manipulation increasingly requires simultaneous information on contact
intensity, force direction, slip, and object properties.

Downstream Market Opportunities

Embodied Al and humanoid robots represent the most strategically important emerging
applications. General-purpose robots need to understand the physical changes that
occur after contact, and multimodal tactile perception supports grasp stability
assessment, slip recognition, insertion, in-hand manipulation, and tool use, making it an
important complement to vision and proprioception. Industrial manufacturing remains a
relatively mature near-term commercialization market, particularly in consumer
electronics assembly, connector insertion, precision grasping, press-fitting, and flexible-
material handling. Logistics and service robots offer additional opportunities in handling
irregular, deformable, and fragile objects, while healthcare and rehabilitation
applications generate demand for precise contact and force information in prosthetics,
medical equipment, and human-robot interaction. In the long term, tactile perception is
expected to expand from specific end-effectors toward broader coverage across
dexterous hands and larger areas of robot bodies.

Report Scope

This report studies the global Multimodal Tactile Perception System demand, key
companies, and key regions.

This report is a detailed and comprehensive analysis of the world market for Multimodal
Tactile Perception System, and provides market size (US$ million) and Year-over-Year
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(YoY) growth, considering 2025 as the base year. This report explores demand trends
and competition, as well as details the characteristics of Multimodal Tactile Perception
System that contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Multimodal Tactile Perception System total market, 2021-2032, (USD
Million)

Global Multimodal Tactile Perception System total market by region & country,
CAGR, 2021-2032, (USD Million)

U.S. VS China: Multimodal Tactile Perception System total market, key domestic
companies, and share, (USD Million)

Global Multimodal Tactile Perception System revenue by player, revenue and
market share 2021-2026, (USD Million)

Global Multimodal Tactile Perception System total market by Type, CAGR,
2021-2032, (USD Million)

Global Multimodal Tactile Perception System total market by Application, CAGR,
2021-2032, (USD Million)

This report profiles major players in the global Multimodal Tactile Perception System
market based on the following parameters - company overview, revenue, gross margin,
product portfolio, geographical presence, and key developments. Key companies
covered as a part of this study include GelSight, Tekscan, Pressure Profile Systems,
Robotig, Contactile, Shadow Robot, Touchlab, Seed Robotics, OnRobot, PaXini Tech,
etc.

This report also provides key insights about market drivers, restraints, opportunities,
new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices
used in analyzing the world Multimodal Tactile Perception System market
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Detailed Segmentation:

Each section contains quantitative market data including market by value (US$
Millions), by player, by regions, by Type, and by Application. Data is given for the years
2021-2032 by year with 2025 as the base year, 2026 as the estimate year, and
2027-2032 as the forecast year.

Global Multimodal Tactile Perception System Market, By Region:
United States
China
Europe
Japan
South Korea
ASEAN
India

Rest of World

Market Segmentation

Global Multimodal Tactile Perception System Market, Segmentation
by Type:

Single-Modal System (1 Modality)

Multi-Modal System (2—6 Modalities)
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Full-Modal System (?7 Modalities)

Global Multimodal Tactile Perception System Market, Segmentation
by Spatial Resolution:

Standard Resolution
High Resolution

Ultra-High Resolution

Global Multimodal Tactile Perception System Market, Segmentation
by Tactile Perception Density:

Low-Density System
Medium-Density System

High-Density System

Global Multimodal Tactile Perception System Market, Segmentation
by Application:

Embodied Al and Humanoid Robots
Industrial Manufacturing
Automotive Manufacturing
Electronics and Semiconductors
Healthcare Industry

Others
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Companies Profiled:
GelSight
Tekscan
Pressure Profile Systems
Robotiq
Contactile
Shadow Robot
Touchlab
Seed Robotics
OnRobot
PaXini Tech
Daimon Robotics
Xense Robotics
AgileTact
SaiGan Technology
XELA Robotics
Touchence
WACOH-TECH

MinebeaMitsumi
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Key Questions Answered

1. How big is the global Multimodal Tactile Perception System market?

2. What is the demand of the global Multimodal Tactile Perception System market?

3. What is the year over year growth of the global Multimodal Tactile Perception System
market?

4. What is the total value of the global Multimodal Tactile Perception System market?

5. Who are the Major Players in the global Multimodal Tactile Perception System
market?

6. What are the growth factors driving the market demand?
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1 SUPPLY SUMMARY

1.1 Multimodal Tactile Perception System Introduction
1.2 World Multimodal Tactile Perception System Market Size & Forecast (2021 & 2025
& 2032)
1.3 World Multimodal Tactile Perception System Total Market by Region (by
Headquarter Location)

1.3.1 World Multimodal Tactile Perception System Market Size by Region
(2021-2032), (by Headquarter Location)

1.3.2 United States Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.3 China Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.4 Europe Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.5 Japan Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.6 South Korea Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.7 ASEAN Based Company Multimodal Tactile Perception System Revenue
(2021-2032)

1.3.8 India Based Company Multimodal Tactile Perception System Revenue
(2021-2032)
1.4 Market Drivers, Restraints and Trends

1.4.1 Multimodal Tactile Perception System Market Drivers

1.4.2 Factors Affecting Demand

1.4.3 Major Market Trends

2 DEMAND SUMMARY

2.1 World Multimodal Tactile Perception System Consumption Value (2021-2032)
2.2 World Multimodal Tactile Perception System Consumption Value by Region
2.2.1 World Multimodal Tactile Perception System Consumption Value by Region
(2021-2026)
2.2.2 World Multimodal Tactile Perception System Consumption Value Forecast by
Region (2027-2032)
2.3 United States Multimodal Tactile Perception System Consumption Value
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(2021-2032)

2.4 China Multimodal Tactile Perception System Consumption Value (2021-2032)

2.5 Europe Multimodal Tactile Perception System Consumption Value (2021-2032)

2.6 Japan Multimodal Tactile Perception System Consumption Value (2021-2032)

2.7 South Korea Multimodal Tactile Perception System Consumption Value (2021-2032)
2.8 ASEAN Multimodal Tactile Perception System Consumption Value (2021-2032)

2.9 India Multimodal Tactile Perception System Consumption Value (2021-2032)

3 WORLD MULTIMODAL TACTILE PERCEPTION SYSTEM COMPANIES
COMPETITIVE ANALYSIS

3.1 World Multimodal Tactile Perception System Revenue by Player (2021-2026)
3.2 Industry Rank and Concentration Rate (CR)
3.2.1 Global Multimodal Tactile Perception System Industry Rank of Major Players
3.2.2 Global Concentration Ratios (CR4) for Multimodal Tactile Perception System in
2025
3.2.3 Global Concentration Ratios (CR8) for Multimodal Tactile Perception System in
2025
3.3 Multimodal Tactile Perception System Company Evaluation Quadrant
3.4 Multimodal Tactile Perception System Market: Overall Company Footprint Analysis
3.4.1 Multimodal Tactile Perception System Market: Region Footprint
3.4.2 Multimodal Tactile Perception System Market: Company Product Type Footprint
3.4.3 Multimodal Tactile Perception System Market: Company Product Application
Footprint
3.5 Competitive Environment
3.5.1 Historical Structure of the Industry
3.5.2 Barriers of Market Entry
3.5.3 Factors of Competition
3.6 Mergers & Acquisitions Activity

4 UNITED STATES VS CHINA VS REST OF WORLD (BY HEADQUARTER
LOCATION)

4.1 United States VS China: Multimodal Tactile Perception System Revenue
Comparison (by Headquarter Location)

4.1.1 United States VS China: Multimodal Tactile Perception System Revenue
Comparison (2021 & 2025 & 2032) (by Headquarter Location)

4.1.2 United States VS China: Multimodal Tactile Perception System Revenue Market
Share Comparison (2021 & 2025 & 2032)
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4.2 United States Based Companies VS China Based Companies: Multimodal Tactile
Perception System Consumption Value Comparison

4.2.1 United States VS China: Multimodal Tactile Perception System Consumption
Value Comparison (2021 & 2025 & 2032)

4.2.2 United States VS China: Multimodal Tactile Perception System Consumption
Value Market Share Comparison (2021 & 2025 & 2032)
4.3 United States Based Multimodal Tactile Perception System Companies and Market
Share, 2021-2026

4.3.1 United States Based Multimodal Tactile Perception System Companies,
Headquarters (States, Country)

4.3.2 United States Based Companies Multimodal Tactile Perception System
Revenue, (2021-2026)
4.4 China Based Companies Multimodal Tactile Perception System Revenue and
Market Share, 2021-2026

4.4.1 China Based Multimodal Tactile Perception System Companies, Company
Headquarters (Province, Country)

4.4.2 China Based Companies Multimodal Tactile Perception System Revenue,
(2021-2026)
4.5 Rest of World Based Multimodal Tactile Perception System Companies and Market
Share, 2021-2026

4.5.1 Rest of World Based Multimodal Tactile Perception System Companies,
Headquarters (Province, Country)

4.5.2 Rest of World Based Companies Multimodal Tactile Perception System Revenue
(2021-2026)

5 MARKET ANALYSIS BY TYPE

5.1 World Multimodal Tactile Perception System Market Size Overview by Type: 2021
VS 2025 VS 2032
5.2 Segment Introduction by Type
5.2.1 Single-Modal System (1 Modality)
5.2.2 Multi-Modal System (2—6 Modalities)
5.2.3 Full-Modal System (?7 Modalities)
5.3 Market Segment by Type
5.3.1 World Multimodal Tactile Perception System Market Size by Type (2021-2026)
5.3.2 World Multimodal Tactile Perception System Market Size by Type (2027-2032)
5.3.3 World Multimodal Tactile Perception System Market Size Market Share by Type
(2027-2032)
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6 MARKET ANALYSIS BY SPATIAL RESOLUTION

6.1 World Multimodal Tactile Perception System Market Size Overview by Spatial
Resolution: 2021 VS 2025 VS 2032
6.2 Segment Introduction by Spatial Resolution

6.2.1 Standard Resolution

6.2.2 High Resolution

6.2.3 Ultra-High Resolution
6.3 Market Segment by Spatial Resolution

6.3.1 World Multimodal Tactile Perception System Market Size by Spatial Resolution
(2021-2026)

6.3.2 World Multimodal Tactile Perception System Market Size by Spatial Resolution
(2027-2032)

6.3.3 World Multimodal Tactile Perception System Market Size Market Share by
Spatial Resolution (2027-2032)

7 MARKET ANALYSIS BY TACTILE PERCEPTION DENSITY

7.1 World Multimodal Tactile Perception System Market Size Overview by Tactile
Perception Density: 2021 VS 2025 VS 2032
7.2 Segment Introduction by Tactile Perception Density

7.2.1 Low-Density System

7.2.2 Medium-Density System

7.2.3 High-Density System
7.3 Market Segment by Tactile Perception Density

7.3.1 World Multimodal Tactile Perception System Market Size by Tactile Perception
Density (2021-2026)

7.3.2 World Multimodal Tactile Perception System Market Size by Tactile Perception
Density (2027-2032)

7.3.3 World Multimodal Tactile Perception System Market Size Market Share by
Tactile Perception Density (2027-2032)

8 MARKET ANALYSIS BY APPLICATION

8.1 World Multimodal Tactile Perception System Market Size Overview by Application:
2021 VS 2025 VS 2032
8.2 Segment Introduction by Application

8.2.1 Embodied Al and Humanoid Robots

8.2.2 Industrial Manufacturing
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8.2.3 Automotive Manufacturing

8.2.4 Electronics and Semiconductors

8.2.5 Healthcare Industry

8.2.6 Others
8.3 Market Segment by Application

8.3.1 World Multimodal Tactile Perception System Market Size by Application
(2021-2026)

8.3.2 World Multimodal Tactile Perception System Market Size by Application
(2027-2032)

8.3.3 World Multimodal Tactile Perception System Market Size Market Share by
Application (2021-2032)

9 COMPANY PROFILES

9.1 GelSight

9.1.1 GelSight Details

9.1.2 GelSight Major Business

9.1.3 GelSight Multimodal Tactile Perception System Product and Services

9.1.4 GelSight Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.1.5 GelSight Recent Developments/Updates

9.1.6 GelSight Competitive Strengths & Weaknesses
9.2 Tekscan

9.2.1 Tekscan Detalils

9.2.2 Tekscan Major Business

9.2.3 Tekscan Multimodal Tactile Perception System Product and Services

9.2.4 Tekscan Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.2.5 Tekscan Recent Developments/Updates

9.2.6 Tekscan Competitive Strengths & Weaknesses
9.3 Pressure Profile Systems

9.3.1 Pressure Profile Systems Details

9.3.2 Pressure Profile Systems Major Business

9.3.3 Pressure Profile Systems Multimodal Tactile Perception System Product and
Services

9.3.4 Pressure Profile Systems Multimodal Tactile Perception System Revenue, Gross
Margin and Market Share (2021-2026)

9.3.5 Pressure Profile Systems Recent Developments/Updates

9.3.6 Pressure Profile Systems Competitive Strengths & Weaknesses
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9.4 Robotiq

9.4.1 Robotiq Details

9.4.2 Robotig Major Business

9.4.3 Robotig Multimodal Tactile Perception System Product and Services

9.4.4 Robotig Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.4.5 Robotig Recent Developments/Updates

9.4.6 Robotig Competitive Strengths & Weaknesses
9.5 Contactile

9.5.1 Contactile Details

9.5.2 Contactile Major Business

9.5.3 Contactile Multimodal Tactile Perception System Product and Services

9.5.4 Contactile Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.5.5 Contactile Recent Developments/Updates

9.5.6 Contactile Competitive Strengths & Weaknesses
9.6 Shadow Robot

9.6.1 Shadow Robot Details

9.6.2 Shadow Robot Major Business

9.6.3 Shadow Robot Multimodal Tactile Perception System Product and Services

9.6.4 Shadow Robot Multimodal Tactile Perception System Revenue, Gross Margin
and Market Share (2021-2026)

9.6.5 Shadow Robot Recent Developments/Updates

9.6.6 Shadow Robot Competitive Strengths & Weaknesses
9.7 Touchlab

9.7.1 Touchlab Details

9.7.2 Touchlab Major Business

9.7.3 Touchlab Multimodal Tactile Perception System Product and Services

9.7.4 Touchlab Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.7.5 Touchlab Recent Developments/Updates

9.7.6 Touchlab Competitive Strengths & Weaknesses
9.8 Seed Robotics

9.8.1 Seed Robotics Details

9.8.2 Seed Robotics Major Business

9.8.3 Seed Robotics Multimodal Tactile Perception System Product and Services

9.8.4 Seed Robotics Multimodal Tactile Perception System Revenue, Gross Margin
and Market Share (2021-2026)

9.8.5 Seed Robotics Recent Developments/Updates
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9.8.6 Seed Robotics Competitive Strengths & Weaknesses
9.9 OnRobot

9.9.1 OnRobot Details

9.9.2 OnRobot Major Business

9.9.3 OnRobot Multimodal Tactile Perception System Product and Services

9.9.4 OnRobot Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.9.5 OnRobot Recent Developments/Updates

9.9.6 OnRobot Competitive Strengths & Weaknesses
9.10 PaXini Tech

9.10.1 PaXini Tech Details

9.10.2 PaXini Tech Major Business

9.10.3 PaXini Tech Multimodal Tactile Perception System Product and Services

9.10.4 PaXini Tech Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)

9.10.5 PaXini Tech Recent Developments/Updates

9.10.6 PaXini Tech Competitive Strengths & Weaknesses
9.11 Daimon Robotics

9.11.1 Daimon Robotics Details

9.11.2 Daimon Robotics Major Business

9.11.3 Daimon Robotics Multimodal Tactile Perception System Product and Services

9.11.4 Daimon Robotics Multimodal Tactile Perception System Revenue, Gross
Margin and Market Share (2021-2026)

9.11.5 Daimon Robotics Recent Developments/Updates

9.11.6 Daimon Robotics Competitive Strengths & Weaknesses
9.12 Xense Robotics

9.12.1 Xense Robotics Details

9.12.2 Xense Robotics Major Business

9.12.3 Xense Robotics Multimodal Tactile Perception System Product and Services

9.12.4 Xense Robotics Multimodal Tactile Perception System Revenue, Gross Margin
and Market Share (2021-2026)

9.12.5 Xense Robotics Recent Developments/Updates

9.12.6 Xense Robotics Competitive Strengths & Weaknesses
9.13 AgileTact

9.13.1 AgileTact Details

9.13.2 AgileTact Major Business

9.13.3 AgileTact Multimodal Tactile Perception System Product and Services

9.13.4 AgileTact Multimodal Tactile Perception System Revenue, Gross Margin and
Market Share (2021-2026)
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9.13.5 AgileTact Recent Developments/Updates

9.13.6 AgileTact Competitive Strengths & Weaknesses
9.14 SaiGan Technology

9.14.1 SaiGan Technology Details

9.14.2 SaiGan Technology Major Business

9.14.3 SaiGan Technology Multimodal Tactile Perception System Product and
Services

9.14.4 SaiGan Technology Multimodal Tactile Perception System Revenue, Gross
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