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The global Cell Inspection System market size is predicted to grow from US$ 423
million in 2025 to US$ 572 million in 2032; it is expected to grow at a CAGR of 4.5%
from 2026 to 2032.

A battery cell testing system is a specialized testing equipment or integrated testing
platform used for automatic or semi-automatic inspection of the appearance,
dimensions, electrical performance, structural integrity, and quality consistency of
individual battery cells. The system typically consists of modules such as machine
vision, dimensional measurement, voltage and internal resistance detection,
temperature monitoring, X-ray or ultrasonic testing, data acquisition, automatic sorting,
and quality management software. It can detect indicators such as cell appearance
defects, electrode and welding quality, dimensional deviations, OCV, resistance,
electrode misalignment, internal foreign objects, casing defects, and consistency. Some
high-end systems can be integrated with automated production line loading and
unloading, MES, and traceability systems to achieve online inspection, defect
classification, automatic judgment, and sorting. Battery cell testing systems are mainly
used in the production inspection, quality control, factory inspection, and R&D
verification of power batteries, energy storage batteries, consumer electronics batteries,
solid-state batteries, and other new types of batteries. They are crucial testing
equipment for ensuring product consistency, safety, and yield during the battery cell
manufacturing process.

Key Findings

The global average selling price was approximately US$140,000 and US$190,000 per
system in 2025
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The industry average gross margin was estimated at approximately 37% in 2025

Market Trends

Cell Inspection Systems are moving from isolated dimensional or appearance checks
toward automated, multi-dimensional and non-destructive inspection. X-ray and CT
technologies are increasingly used to identify electrode overhang, folds, internal foreign
particles and structural defects that cannot be reliably detected by surface vision
systems, while machine vision and Al are improving automatic defect classification and
production-line decision making. Nikon’s battery inspection solutions integrate Al-based
3D CT analysis and machine-readable output for closed-loop process control, while
ZEISS combines industrial CT with automated defect-detection software for battery-cell
inspection. High-speed production requirements are also driving faster CT
reconstruction and higher inspection throughput; Unicomp’s current battery CT
platform, for example, supports rapid 3D scanning and automated inspection for
multiple cell formats.

Market Dynamics

Drivers

The principal demand driver is the continuing expansion of traction and stationary
energy-storage battery manufacturing combined with increasingly stringent cell safety
and consistency requirements. Larger cell capacities and higher energy densities
increase the consequences of internal particles, electrode misalignment, welding
defects and other manufacturing abnormalities. Battery manufacturers are therefore
placing greater emphasis on automated inspection at intermediate and final production
stages. Hitachi High-Tech has developed in-line X-ray solutions for 100% contaminant
inspection in lithium-ion battery manufacturing, illustrating the shift from sampling
inspection toward continuous process quality control.

Restraints

High-performance Cell Inspection Systems require expensive X-ray sources, detectors,
precision motion stages, industrial computers, radiation shielding, automated handling
and defect-analysis software. CT systems also face a trade-off between spatial
resolution and inspection throughput, which can limit their economic use on extremely
high-speed production lines. In addition, different cylindrical, prismatic and pouch cell
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structures require customized fixtures, imaging parameters and defect algorithms,
increasing integration and validation costs.

Opportunities

Higher-speed CT, Al-based automatic defect recognition, multi-modal inspection and
closed-loop production control represent important development opportunities. As
battery manufacturers pursue higher yields and greater traceability, inspection systems
can evolve from stand-alone quality gates into process-control nodes that automatically
classify defects and feed results back to manufacturing equipment. Solid-state and
other emerging battery architectures also create new inspection requirements because
internal interfaces, stacking quality and structural defects may require higher-resolution
or alternative non-destructive imaging techniques.

Challenges

The industry must simultaneously improve defect sensitivity, inspection speed and false-
reject performance. Higher-resolution inspection generally requires more imaging and
reconstruction time, while high-volume battery production demands short cycle times
and stable automated operation. Defect algorithms must also distinguish true quality
risks from acceptable process variation across different cell formats and materials.
Maintaining radiation safety, equipment uptime, calibration consistency and
compatibility with MES and factory automation systems further increases system-
engineering requirements.

Industry Chain Analysis

The upstream industry includes X-ray sources and generators, flat-panel and line
detectors, industrial cameras, optical lenses, ultrasonic transducers, precision motion
stages, dimensional sensors, electrical measurement modules, industrial computers,
radiation-protection components and automation hardware. These components directly
determine inspection resolution, field of view, throughput, measurement repeatability
and equipment reliability. In high-end X-ray and CT systems, imaging components,
precision motion control, radiation protection and reconstruction computing represent
important cost elements.

Midstream manufacturers integrate imaging hardware, precision mechanics, automated
material handling, defect algorithms and production software into complete Cell

Inspection Systems. Value creation is increasingly concentrated in CT reconstruction, Al
defect recognition, high-speed automation, multi-modal data fusion and process-control
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integration rather than basic hardware assembly alone. Downstream customers mainly
include traction and energy-storage cell manufacturers, consumer battery producers,
industrial battery manufacturers and battery R&D organizations, with equipment
commonly deployed for in-line inspection, End-of-Line quality control and failure
analysis.

Segment Insights

By inspection technology, machine vision systems have advantages in high-speed
appearance, dimensional and assembly inspection, while X-ray systems provide non-
destructive visibility into electrode alignment, internal foreign particles and selected
structural defects. CT systems provide richer three-dimensional defect information and
are particularly valuable for complex internal structures and high-value quality-control
applications. Ultrasonic and multi-modal systems provide complementary capabilities
where internal interfaces or defects are difficult to characterize using a single imaging
technology. ZEISS, Nikon and Hitachi High-Tech have all developed non-destructive
battery inspection technologies addressing internal defects and contaminants.

By throughput, systems operating at ?30 cells/min are more suitable for R&D, CT
inspection and lower-volume production, while &gt;30-60 and &gt;60—120 cells/min
systems address increasingly automated battery production environments. Systems
above 120 cells/min are primarily associated with highly standardized, high-speed
production lines, particularly cylindrical-cell manufacturing. Zhengye Technology’s fully
automated cylindrical battery X-ray equipment specifies inspection speeds of at least
130 ppm, demonstrating the throughput level achievable in specialized high-volume
applications.

Downstream Market Opportunities

Traction batteries and energy storage batteries represent the most important
opportunities for automated Cell Inspection Systems because large-scale manufacturing
requires continuous monitoring of structural, dimensional, welding and electrical quality.
Consumer batteries continue to support high-speed inspection demand for smaller cells,
while solid-state and emerging battery technologies create additional opportunities for
high-resolution CT and advanced non-destructive inspection. Industrial batteries used in
robotics, AGVs, forklifts and other electrified equipment provide further diversified
demand as lithium-ion technology penetrates industrial applications.

Regional Insights
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Asia-Pacific is the principal production and demand region for Cell Inspection Systems
because China, Japan and Korea concentrate substantial battery manufacturing
capacity and battery-equipment supply chains. China has particularly broad demand for
automated X-ray, CT and machine-vision systems serving traction and energy-storage
cell production, while Japan maintains strong capabilities in precision imaging and
industrial inspection technologies. Europe has an established base of industrial CT,
metrology and automated inspection suppliers and remains important in battery
manufacturing and automotive quality control. North America provides additional
demand from battery-cell manufacturing expansion, EV supply chains and advanced
battery development.

Competitive Landscape Analysis

Competition differs by inspection architecture: ZEISS, Nikon and Comet Yxlon
emphasize advanced X-ray and CT imaging; Marposs combines dimensional, visual
and electrical inspection in automated EOL solutions; Hitachi High-Tech provides X-ray
contaminant inspection and analytical capabilities; Unicomp Technology and Zhengye
Technology focus strongly on automated battery X-ray and CT inspection; while
VisiConsult, Micro-Epsilon, OMRON and KEYENCE contribute differentiated capabilities
in industrial X-ray, dimensional measurement and machine vision. Competition is
increasingly determined by inspection resolution, throughput, defect-recognition
accuracy, automation, software algorithms and integration with battery manufacturing
lines rather than imaging hardware alone.

Report Scope

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

This Insight Report provides a comprehensive analysis of the global Cell Inspection
System 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 Cell Inspection
System portfolios and capabilities, market entry strategies, market positions, and
geographic footprints, to better understand these firms’ unique position in an
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accelerating global Cell Inspection System market.
This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Cell Inspection System 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
gualitative and quantitative market inputs, this study forecast offers a highly nuanced
view of the current state and future trajectory in the global Cell Inspection System.
This report presents a comprehensive overview, market shares, and growth
opportunities of Cell Inspection System market by product type, application, key
manufacturers and key regions and countries.
Market Segmentation
Segmentation by Type:

Machine Vision Inspection System

X-ray Inspection System

CT Inspection System

Ultrasonic Inspection System

Segmentation by Cell Type:
Cylindrical Cell Testing System
Prismatic Cell Testing System

Pouch Cell Testing System

Segmentation by Throughput:
?30 Cells/min
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30-60 Cells/min
60-120 Cells/min

2120 Cells/min

Segmentation by Application:
Power Batteries
Energy Storage Batteries

Consumer Batteries

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan
Korea

Southeast Asia
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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.

ZEISS

Nikon

Comet Yxlon
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Marposs

Unicomp Technology
Zhengye Technology
VisiConsult
Micro-Epsilon
OMRON

KEYENCE

Hitachi High-Tech
NEWARE
Shenghong Co., Ltd

Xinrui New Energy

Key Questions Addressed in this Report
What is the 10-year outlook for the global Cell Inspection System market?

What factors are driving Cell Inspection System market growth, globally and by
region?

Which technologies are poised for the fastest growth by market and region?
How do Cell Inspection System market opportunities vary by end market size?

How does Cell Inspection System break out by Type, by Application?
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