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The global Edge Al System on Module market size is predicted to grow from US$ 1479
million in 2025 to US$ 4530 million in 2032; it is expected to grow at a CAGR of 17.4%
from 2026 to 2032.

Edge Al System on Module refers to an embedded computing module designed to
execute artificial intelligence inference and data processing close to the data source.
The module typically integrates a CPU together with GPU, NPU, DSP, FPGA or other Al
acceleration resources, as well as memory, storage, power management and high-
speed interfaces, providing a compact computing core that can be mounted on a carrier
board and integrated into complete edge devices. Compared with conventional
embedded System on Module products, Edge Al System on Module places greater
emphasis on local Al computing performance, performance per watt, heterogeneous
computing, real-time data processing and deployment of trained Al models without
continuous dependence on cloud computing. The product spans ARM, x86, RISC-V and
other processor architectures, with Al computing capabilities ranging from ?10 TOPS to
&gt;50 TOPS, while SMARC, COM Express, OSM and proprietary module structures
address different requirements for scalability, compactness and system integration.

Key Findings
Global shipments reached approximately 4.8 million units in 2025
Enterprise-level average selling price was approximately US$315 per unit in 2025

Typical gross margin of major manufacturers was approximately 34% in 2025
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Al computing capability spans from ?10 TOPS to high-performance platforms
above 50 TOPS

Industrial automation and robotics are among the core commercial deployment
scenarios

Market Trends

Edge Al System on Module is moving from general-purpose embedded computing
toward heterogeneous Al computing platforms that combine CPU processing with
dedicated GPU, NPU, DSP or FPGA acceleration. Product development is increasingly
focused on higher Al performance per watt, faster memory bandwidth, richer camera
and sensor interfaces, more efficient thermal design and stronger hardware-level
security. At the same time, customers are shifting from evaluating modules primarily by
processor specifications toward evaluating complete deployment capability, including Al
toolchains, model conversion, operating-system support, BSP maturity, long-term
software maintenance and industrial lifecycle availability. Another important direction is
the simultaneous development of standardized modules and proprietary SoM
architectures: standardized platforms improve interoperability and shorten system
development cycles, while proprietary modules can achieve higher integration density
and optimize performance, power consumption and interface configuration for specific
edge Al workloads.

Market Dynamics

Drivers

The expansion of Edge Al System on Module is driven by the rapid increase in local
data generation and the need to process Al workloads with lower latency, reduced cloud
dependence and improved data privacy. Industrial inspection systems, autonomous and
collaborative robots, intelligent transportation terminals, surveillance equipment and
smart retail devices increasingly require real-time image, video, sensor and multimodal
data processing directly at the device. Improvements in embedded Al accelerators have
also made increasingly complex neural-network models executable within constrained
power envelopes. For equipment manufacturers, adopting a mature SoM architecture
can shorten hardware development cycles, reduce processor-level design complexity
and enable product families to share common computing platforms, which strengthens
the commercial value of modular edge Al solutions.
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Restraints

Market development is constrained by rapid processor iteration, heterogeneous
software ecosystems, thermal limitations and relatively high platform costs for higher-
compute modules. Al performance expressed in TOPS cannot fully represent real
application performance because model architecture, precision, memory bandwidth,
accelerator utilization and software optimization materially influence actual inference
throughput. Customers therefore face significant engineering work when migrating Al
models between different processor platforms. High-performance modules also require
more sophisticated power and thermal management, increasing carrier-board and
system-level costs. In long-lifecycle industrial and medical applications, frequent
processor generation changes can conflict with requirements for extended availability,
stable software support and certification continuity, creating additional challenges for
both module manufacturers and downstream OEMs.

Opportunities

Major opportunities are emerging as Al inference expands from centralized computing
into a broader range of distributed machines and intelligent terminals. Industrial
automation can generate demand for local visual inspection, predictive maintenance
and process optimization; robotics requires increasingly capable perception, localization
and decision-making; transportation applications are introducing more intelligent
perception and roadside computing functions; and security, medical and retail
equipment are integrating Al analysis directly into terminal hardware. Modules in the
&Qgt;50 TOPS category have opportunities in more complex multimodal and multi-
camera workloads, while ?10 TOPS and &gt;10-50 TOPS products remain important for
cost-, power- and space-sensitive devices. Growth opportunities also exist in application-
specific carrier-board solutions, pre-integrated software stacks and vertical Al platforms
that reduce customers' development and deployment complexity.

Challenges

A major long-term challenge is maintaining differentiation as computing performance
increases rapidly across competing processor platforms. Hardware specifications alone
are becoming insufficient because customers increasingly evaluate ecosystem maturity,
Al framework compatibility, model deployment efficiency, industrial reliability and long-
term technical support. Module suppliers must also manage supply-chain dependence
on processors, memory and other semiconductor components while maintaining stable
product lifecycles. Standardized module formats improve interoperability but can
intensify direct competition, whereas proprietary architectures create stronger
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differentiation but increase ecosystem and customer migration barriers. Another
challenge is matching computing capacity with real application requirements: excessive
Al performance increases cost and power consumption, while insufficient performance
restricts model complexity and future software upgrades, requiring suppliers to provide
increasingly granular product portfolios.

Industry Chain Analysis

The upstream industry chain of Edge Al System on Module consists mainly of
processors and Al accelerators, memory, storage devices, power-management ICs,
communication chips, PCB materials, connectors, passive components and thermal-
management components. Among these inputs, the processor and Al accelerator
largely determine computing architecture, Al performance, software compatibility and
product positioning, while memory bandwidth, storage capacity and interface
configuration directly affect practical workload capability. Semiconductor supply stability
and processor lifecycle support are particularly important because edge devices in
industrial, transportation and medical markets often require longer availability than
consumer electronics.

The midstream segment covers module architecture design, PCB development, signal
and power integrity design, firmware and BSP development, operating-system
adaptation, Al toolchain integration, thermal validation, reliability testing and volume
manufacturing. Value creation is increasingly concentrated in system-level integration
rather than simple PCB assembly. Manufacturers with strong hardware design, software
adaptation, Al deployment support and long-term supply capabilities can reduce
downstream development time and qualification risk. The downstream market covers
industrial automation, robotics, transportation, security and surveillance, medical
electronics and smart retail, with purchasing decisions influenced by computing
performance, power consumption, module size, software ecosystem, industrial
reliability, product lifecycle and customization capability. The gross-margin profile
around the mid-30% level reflects the combined value of hardware integration,
engineering support and embedded software capabilities.

Segment Insights

By processor architecture, ARM platforms are widely suited to power-sensitive and
highly integrated edge devices because they combine embedded processing, Al
acceleration and rich peripheral integration, while x86 platforms remain relevant in
applications where software compatibility, general-purpose computing performance and
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legacy industrial ecosystems are important. RISC-V and other architectures provide
additional technical alternatives and may gain relevance as open instruction-set
ecosystems and application-specific accelerators mature. The competitive relationship
among these architectures is therefore not determined solely by CPU performance, but
by total platform capability, software support, power efficiency and lifecycle
requirements.

By Al computing capability, 710 TOPS modules primarily address lightweight inference
and cost-sensitive edge devices, &gt;10-50 TOPS products provide a balance between
computing performance, power consumption and system cost, while &gt;50 TOPS
modules target more demanding multi-camera, advanced vision and complex Al
workloads. By module standard, SMARC, COM Express and OSM support different
combinations of standardization, interface scalability, board size and installation
method, while proprietary SoM designs provide greater freedom for platform
optimization and vertical integration. These segmentation dimensions together reflect
the industry's shift from a single processor-centric market toward increasingly
differentiated edge Al computing platforms.

Downstream Market Opportunities

Industrial automation and robotics represent particularly important application
opportunities because both require local real-time decision-making and increasingly
depend on machine vision, sensor fusion and Al inference. Transportation applications
are expanding from conventional embedded control toward intelligent perception,
roadside processing and onboard data analysis, while security and surveillance systems
continue to adopt Al for object recognition, behavioral analysis and event filtering.
Medical electronics requires compact, reliable and increasingly intelligent computing
platforms for imaging, diagnostic assistance and smart equipment, while smart retail
applications use edge Al for customer analytics, automated checkout and intelligent
terminals. Across these applications, the key commercial opportunity is not simply
higher Al performance, but providing the appropriate computing level, software
environment and industrial reliability for each device class.

Regional Insights

Asia-Pacific has a dense embedded electronics manufacturing ecosystem and broad
downstream demand from industrial automation, robotics, security equipment,
transportation electronics and smart devices. Mainland China and Taiwan combine
substantial electronics manufacturing capacity with a large group of embedded module
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and industrial computing suppliers, supporting fast customization and system
integration. The region also benefits from close proximity to semiconductor packaging,
PCB manufacturing, component supply and terminal equipment production, making it an
important manufacturing and commercialization base for Edge Al System on Module.

North America has strong advantages in Al processors, software ecosystems,
autonomous systems and high-performance edge computing, supporting demand for
modules with higher Al computing capability and richer developer ecosystems. Europe
maintains strong demand from industrial automation, transportation and medical
equipment, with greater emphasis on long product lifecycles, reliability and standards
compliance. Other regions are gradually increasing adoption through industrial
digitalization, intelligent infrastructure and security applications. Regional competition
therefore reflects different priorities: Asia-Pacific emphasizes manufacturing scale and
application integration, North America emphasizes computing platforms and Al
ecosystems, while Europe places greater weight on industrial reliability and lifecycle
support.

Competitive Landscape Analysis

The Edge Al System on Module market is characterized by a diversified competitive
structure combining Al computing platform vendors, established embedded computing
companies and specialized SoM manufacturers. Competition has expanded from
processor selection and hardware specifications toward a broader combination of Al
computing density, power efficiency, thermal performance, module size, interface
richness, Al software toolchains, operating-system support, BSP quality, industrial
certification and long-term availability. Vendors with strong silicon and software
ecosystems can accelerate the deployment of new Al models, while embedded module
specialists differentiate through carrier-board design support, customization, industrial-
grade reliability and lifecycle management. Standardized products such as SMARC,
COM Express and OSM increase customer choice and portability, but also make direct
specification comparison easier, whereas proprietary SoM platforms can provide higher
integration and optimized performance at the cost of lower interoperability. As Al
workloads become more complex, stable mass production, software maintenance and
application engineering support are becoming as important as nominal TOPS
performance in determining competitive positioning.

Report Scope

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

This Insight Report provides a comprehensive analysis of the global Edge Al System on
Module 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 Edge Al
System on Module portfolios and capabilities, market entry strategies, market positions,
and geographic footprints, to better understand these firms’ unique position in an
accelerating global Edge Al System on Module market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Edge Al System on Module and breaks down the forecast
by Processor Architecture, 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 Edge Al System on
Module.

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

opportunities of Edge Al System on Module market by product type, application, key
manufacturers and key regions and countries.

Market Segmentation

Segmentation by Processor Architecture:
ARM
x86

RISC-V & Others
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Segmentation by Al Computing Performance:

?10 TOPS
?10-50 TOPS

?50 TOPS

Segmentation by Module Standard:
SMARC
COM Express
OSM

Proprietary SoM

Segmentation by Application:
Industrial Automation
Robotics
Transportation
Security & Surveillance
Medical Electronics
Smart Retail

Other

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

Middle East & Africa
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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.
NVIDIA
Congatec
SECO
Toradex
Variscite
PHYTEC
Lantronix
Thundercomm Technology
Emcraft Systems
Ezurio
CompuLab

Geniatech
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Forlinx Embedded
T-Chip Technology
MYIR Tech
Advantech

ADLINK Technology
AAEON Technology

TechNexion

Key Questions Addressed in this Report

What is the 10-year outlook for the global Edge Al System on Module market?

What factors are driving Edge Al System on Module market growth, globally and
by region?

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

How do Edge Al System on Module market opportunities vary by end market
size?

How does Edge Al System on Module break out by Processor Architecture, by
Application?
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1 SCOPE OF THE REPORT

1.1 Market Introduction

1.2 Years Considered

1.3 Research Objectives

1.4 Market Research Methodology

1.5 Research Process and Data Source
1.6 Economic Indicators

1.7 Currency Considered

1.8 Market Estimation Caveats

2 EXECUTIVE SUMMARY

2.1 World Market Overview
2.1.1 Global Edge Al System on Module Annual Sales 2021-2032
2.1.2 World Current & Future Analysis for Edge Al System on Module by Geographic
Region, 2021, 2025 & 2032
2.1.3 World Current & Future Analysis for Edge Al System on Module by
Country/Region, 2021, 2025 & 2032
2.2 Edge Al System on Module Segment by Processor Architecture
2.2.1 ARM
2.2.2 x86
2.2.3 RISC-V & Others
2.2.4 Edge Al System on Module Sales by Processor Architecture
2.2.4.1 Global Edge Al System on Module Sales Market Share by Processor
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2.2.4.2 Global Edge Al System on Module Revenue and Market Share by Processor
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2.2.4.3 Global Edge Al System on Module Sale Price by Processor Architecture
(2021-2026)
2.3 Edge Al System on Module Segment by Al Computing Performance
2.3.1 ?10 TOPS
2.3.2 ?10-50 TOPS
2.3.3 750 TOPS
2.3.4 Edge Al System on Module Sales by Al Computing Performance
2.3.4.1 Global Edge Al System on Module Sales Market Share by Al Computing
Performance (2021-2026)
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(2021-2026)
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2.4.2 COM Express
2.4.3 OSM
2.4.4 Proprietary SoM
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