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The global Al Welding Defect Inspection market size is expected to reach $ 1975 million
by 2032, rising at a market growth of 7.7% CAGR during the forecast period
(2026-2032).

Al Welding Defect Inspection refers to intelligent welding quality inspection systems that
apply artificial intelligence technologies, including machine learning, deep learning and
computer vision algorithms, to identify, classify and analyze welding defects during
industrial manufacturing processes. The research scope covers Al-enabled welding
inspection equipment, visual inspection systems, image analysis platforms and
automated defect recognition solutions designed for welding quality control. These
systems combine industrial cameras, sensing technologies, Al algorithms and
automated data processing capabilities to detect defects such as cracks, pores,
incomplete penetration, welding deviations and surface abnormalities. Al Welding
Defect Inspection is mainly applied in automotive manufacturing, aerospace production,
heavy equipment manufacturing, shipbuilding, energy equipment and other industrial
sectors requiring high reliability welding quality management.

Key Findings

Al Welding Defect Inspection improves welding quality control through
automated defect recognition and analysis

Machine vision and deep learning technologies are core solutions for intelligent
welding inspection
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Automotive and industrial manufacturing represent major application
areas for Al welding inspection

Asia Pacific is a key demand region supported by manufacturing automation
development

Al welding inspection systems are increasingly integrated with smart factory
platforms

Market Trends

The Al Welding Defect Inspection industry is developing toward higher accuracy, real-
time monitoring and intelligent manufacturing integration. Traditional welding inspection
methods often rely on manual inspection or rule-based detection technologies, which
face limitations in consistency, efficiency and detection of complex defects. Al
technologies are increasingly combined with machine vision, sensor systems and
industrial data platforms to improve defect recognition, reduce inspection time and
support predictive quality management. Future development is expected to focus on
multi-sensor fusion, edge computing, automated inspection workflows and deeper
integration with industrial production systems to enhance welding process control.

Market Dynamics

Drivers

The increasing demand for manufacturing quality improvement, automation upgrades
and high-reliability welding processes is driving adoption of Al Welding Defect
Inspection. Industries such as automotive, aerospace and energy equipment
manufacturing require more accurate and efficient welding inspection solutions to
improve product reliability, reduce rework costs and enhance production efficiency.

Restraints

The market is constrained by high system implementation costs, complex deployment
environments and the need for customized Al training models. Welding conditions vary
significantly across materials, processes and production lines, requiring specialized
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datasets, algorithm optimization and engineering adaptation, which increases technical
barriers.

Opportunities

Opportunities are emerging from smart manufacturing transformation, industrial
automation expansion and increasing demand for non-destructive quality inspection.
The integration of Al Welding Defect Inspection with robotic welding systems,
manufacturing execution systems and digital quality platforms creates opportunities for
suppliers providing comprehensive intelligent welding solutions.

Challenges

The industry faces challenges related to maintaining Al detection accuracy under
different welding conditions, ensuring sufficient training data and achieving standardized
deployment across diverse industrial applications. Suppliers need strong welding
process knowledge, Al capabilities and system integration experience to meet evolving
customer requirements.

Industry Chain Analysis

The Al Welding Defect Inspection industry chain includes upstream imaging
components, sensors, computing hardware and Al technology suppliers, midstream
inspection system developers and downstream industrial manufacturers. Upstream
suppliers provide industrial cameras, optical components, sensing devices, data
processing hardware and software technologies. Midstream companies integrate Al
algorithms, machine vision systems, inspection equipment and industrial software
platforms to develop intelligent welding inspection solutions. Downstream customers
include automotive manufacturers, aerospace companies, machinery producers,
shipbuilding enterprises and energy equipment manufacturers that use Al inspection
systems for welding quality assurance.

The value creation process mainly depends on inspection accuracy, Al algorithm
capability, welding process understanding and system integration performance.
Compared with traditional welding inspection approaches, Al Welding Defect Inspection
provides additional value through automated defect classification, real-time analysis and
improved production efficiency. Hardware capability, software intelligence and
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application expertise jointly determine supplier competitiveness and market positioning.

Segment Insights

Al Welding Defect Inspection can be segmented by inspection technology, welding
process, defect type and application industry. Al vision-based welding inspection
represents a major technology segment because of its flexibility, non-contact inspection
capability and suitability for automated production lines. Deep learning-based solutions
are gaining importance as they can analyze complex welding images and improve
recognition of irregular defects.

By welding process, arc welding, laser welding, resistance welding and robotic welding
inspection represent important application segments. Automotive manufacturing and
industrial equipment production are major demand areas due to strict welding quality
requirements and increasing automation levels. Future opportunities are expected to
focus on Al-based defect classification, real-time welding monitoring and integrated
robotic inspection systems.

Downstream Market Opportunities

The downstream market for Al Welding Defect Inspection is closely connected with
automotive manufacturing, aerospace, heavy machinery, shipbuilding and energy
equipment industries. Manufacturers increasingly require intelligent inspection solutions
to improve welding consistency, reduce production defects and support automated
guality management. Growth opportunities are expected from electric vehicles,
lightweight structures, robotic manufacturing and advanced industrial production
systems.

Regional Insights

Asia Pacific represents a major regional market for Al Welding Defect Inspection due to
its extensive manufacturing base, automotive production capacity and rapid adoption of
industrial automation technologies. The region benefits from large-scale manufacturing
activities and increasing investment in smart factories. North America and Europe
maintain demand through aerospace manufacturing, advanced industrial production and
high-quality welding applications.
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Regional differences are mainly reflected in manufacturing scale, automation adoption
and technology requirements. Asia Pacific focuses more on large-scale production
deployment, while North America and Europe emphasize advanced manufacturing
applications, precision inspection and customized industrial solutions.

Competitive Landscape Analysis

The Al Welding Defect Inspection market is characterized by competition among
machine vision companies, industrial automation providers and intelligent manufacturing
solution suppliers. Competitive advantages are mainly determined by Al algorithm
performance, imaging technology, welding process expertise and system integration
capabilities. Companies with strong industrial inspection experience are developing
customized solutions combining defect detection, data analysis and production
optimization functions. The market is gradually shifting from standalone inspection
equipment toward integrated Al quality management systems connected with industrial
production platforms.

Report Scope

This report studies the global Al Welding Defect Inspection demand, key companies,
and key regions.

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

Highlights and key features of the study
Global Al Welding Defect Inspection total market, 2021-2032, (USD Million)

Global Al Welding Defect Inspection total market by region & country, CAGR,
2021-2032, (USD Million)

U.S. VS China: Al Welding Defect Inspection total market, key domestic
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companies, and share, (USD Million)

Global Al Welding Defect Inspection revenue by player, revenue and market
share 2021-2026, (USD Million)

Global Al Welding Defect Inspection total market by Type, CAGR, 2021-2032,
(USD Million)

Global Al Welding Defect Inspection total market by Application, CAGR,
2021-2032, (USD Million)

This report profiles major players in the global Al Welding Defect Inspection 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 Cognex Corporation, KEYENCE Corporation, Omron
Corporation, SICK AG, Teledyne Technologies Incorporated, Basler AG, Epson Robots,
FANUC Corporation, Yaskawa Electric Corporation, Hikrobot, 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 Al Welding Defect Inspection market

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 Al Welding Defect Inspection Market, By Region:
United States

China
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Europe
Japan
South Korea
ASEAN
India

Rest of World

Market Segmentation

Global Al Welding Defect Inspection Market, Segmentation by Type:
Al Surface Welding Defect Inspection
Al Internal Welding Defect Inspection
Al Weld Seam Inspection

Al Weld Quality Inspection

Global Al Welding Defect Inspection Market, Segmentation by
Resolution:

High Resolution Al Welding Inspection (<50 ?m)
Medium Resolution Al Welding Inspection (50 ?m-500 ?m)

Standard Resolution Al Welding Inspection (>500 ?m)

Global Al Welding Defect Inspection Market, Segmentation by
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Application:
Automotive Manufacturing
Aerospace Manufacturing
Shipbuilding Industry
Heavy Equipment Manufacturing
Energy Equipment Manufacturing
Robotic Manufacturing
Metal Fabrication Industry

Others

Companies Profiled:
Cognex Corporation
KEYENCE Corporation
Omron Corporation
SICK AG
Teledyne Technologies Incorporated
Basler AG
Epson Robots
FANUC Corporation

Yaskawa Electric Corporation
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Hikrobot

Dahua Technology Co., Ltd.

SIASUN Robot & Automation Co., Ltd.
Exanodia

Mapvision

LORTEK

Key Questions Answered

1. How big is the global Al Welding Defect Inspection market?

2. What is the demand of the global Al Welding Defect Inspection market?

3. What is the year over year growth of the global Al Welding Defect Inspection market?
4. What is the total value of the global Al Welding Defect Inspection market?

5. Who are the Major Players in the global Al Welding Defect Inspection market?

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

1.1 Al Welding Defect Inspection Introduction
1.2 World Al Welding Defect Inspection Market Size & Forecast (2021 & 2025 & 2032)
1.3 World Al Welding Defect Inspection Total Market by Region (by Headquarter
Location)

1.3.1 World Al Welding Defect Inspection Market Size by Region (2021-2032), (by
Headquarter Location)

1.3.2 United States Based Company Al Welding Defect Inspection Revenue
(2021-2032)

1.3.3 China Based Company Al Welding Defect Inspection Revenue (2021-2032)

1.3.4 Europe Based Company Al Welding Defect Inspection Revenue (2021-2032)

1.3.5 Japan Based Company Al Welding Defect Inspection Revenue (2021-2032)

1.3.6 South Korea Based Company Al Welding Defect Inspection Revenue
(2021-2032)

1.3.7 ASEAN Based Company Al Welding Defect Inspection Revenue (2021-2032)

1.3.8 India Based Company Al Welding Defect Inspection Revenue (2021-2032)
1.4 Market Drivers, Restraints and Trends

1.4.1 Al Welding Defect Inspection Market Drivers

1.4.2 Factors Affecting Demand

1.4.3 Major Market Trends

2 DEMAND SUMMARY

2.1 World Al Welding Defect Inspection Consumption Value (2021-2032)
2.2 World Al Welding Defect Inspection Consumption Value by Region
2.2.1 World Al Welding Defect Inspection Consumption Value by Region (2021-2026)
2.2.2 World Al Welding Defect Inspection Consumption Value Forecast by Region
(2027-2032)
2.3 United States Al Welding Defect Inspection Consumption Value (2021-2032)
2.4 China Al Welding Defect Inspection Consumption Value (2021-2032)
2.5 Europe Al Welding Defect Inspection Consumption Value (2021-2032)
2.6 Japan Al Welding Defect Inspection Consumption Value (2021-2032)
2.7 South Korea Al Welding Defect Inspection Consumption Value (2021-2032)
2.8 ASEAN Al Welding Defect Inspection Consumption Value (2021-2032)
2.9 India Al Welding Defect Inspection Consumption Value (2021-2032)
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3 WORLD Al WELDING DEFECT INSPECTION COMPANIES COMPETITIVE
ANALYSIS

3.1 World Al Welding Defect Inspection Revenue by Player (2021-2026)
3.2 Industry Rank and Concentration Rate (CR)
3.2.1 Global Al Welding Defect Inspection Industry Rank of Major Players
3.2.2 Global Concentration Ratios (CR4) for Al Welding Defect Inspection in 2025
3.2.3 Global Concentration Ratios (CR8) for Al Welding Defect Inspection in 2025
3.3 Al Welding Defect Inspection Company Evaluation Quadrant
3.4 Al Welding Defect Inspection Market: Overall Company Footprint Analysis
3.4.1 Al Welding Defect Inspection Market: Region Footprint
3.4.2 Al Welding Defect Inspection Market: Company Product Type Footprint
3.4.3 Al Welding Defect Inspection 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: Al Welding Defect Inspection Revenue Comparison (by
Headquarter Location)

4.1.1 United States VS China: Al Welding Defect Inspection Revenue Comparison
(2021 & 2025 & 2032) (by Headquarter Location)

4.1.2 United States VS China: Al Welding Defect Inspection Revenue Market Share
Comparison (2021 & 2025 & 2032)
4.2 United States Based Companies VS China Based Companies: Al Welding Defect
Inspection Consumption Value Comparison

4.2.1 United States VS China: Al Welding Defect Inspection Consumption Value
Comparison (2021 & 2025 & 2032)

4.2.2 United States VS China: Al Welding Defect Inspection Consumption Value
Market Share Comparison (2021 & 2025 & 2032)
4.3 United States Based Al Welding Defect Inspection Companies and Market Share,
2021-2026

4.3.1 United States Based Al Welding Defect Inspection Companies, Headquarters
(States, Country)

4.3.2 United States Based Companies Al Welding Defect Inspection Revenue,
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(2021-2026)
4.4 China Based Companies Al Welding Defect Inspection Revenue and Market Share,
2021-2026

4.4.1 China Based Al Welding Defect Inspection Companies, Company Headquarters
(Province, Country)

4.4.2 China Based Companies Al Welding Defect Inspection Revenue, (2021-2026)
4.5 Rest of World Based Al Welding Defect Inspection Companies and Market Share,
2021-2026

4.5.1 Rest of World Based Al Welding Defect Inspection Companies, Headquarters
(Province, Country)

4.5.2 Rest of World Based Companies Al Welding Defect Inspection Revenue
(2021-2026)

5 MARKET ANALYSIS BY TYPE

5.1 World Al Welding Defect Inspection Market Size Overview by Type: 2021 VS 2025
VS 2032
5.2 Segment Introduction by Type
5.2.1 Al Surface Welding Defect Inspection
5.2.2 Al Internal Welding Defect Inspection
5.2.3 Al Weld Seam Inspection
5.2.4 Al Weld Quality Inspection
5.3 Market Segment by Type
5.3.1 World Al Welding Defect Inspection Market Size by Type (2021-2026)
5.3.2 World Al Welding Defect Inspection Market Size by Type (2027-2032)
5.3.3 World Al Welding Defect Inspection Market Size Market Share by Type
(2027-2032)

6 MARKET ANALYSIS BY RESOLUTION

6.1 World Al Welding Defect Inspection Market Size Overview by Resolution: 2021 VS
2025 VS 2032
6.2 Segment Introduction by Resolution
6.2.1 High Resolution Al Welding Inspection (<50 ?m)
6.2.2 Medium Resolution Al Welding Inspection (50 ?m-500 ?m)
6.2.3 Standard Resolution Al Welding Inspection (>500 ?m)
6.3 Market Segment by Resolution
6.3.1 World Al Welding Defect Inspection Market Size by Resolution (2021-2026)
6.3.2 World Al Welding Defect Inspection Market Size by Resolution (2027-2032)

Global Al Welding Defect Inspection Supply, Demand and Key Producers, 2026-2032


https://marketpublishers.com/report/data-cloud-ai/computer-vision/global-ai-welding-defect-inspection-gir.html

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

6.3.3 World Al Welding Defect Inspection Market Size Market Share by Resolution
(2027-2032)

7 MARKET ANALYSIS BY APPLICATION

7.1 World Al Welding Defect Inspection Market Size Overview by Application: 2021 VS
2025 VS 2032
7.2 Segment Introduction by Application
7.2.1 Automotive Manufacturing
7.2.2 Aerospace Manufacturing
7.2.3 Shipbuilding Industry
7.2.4 Heavy Equipment Manufacturing
7.2.5 Energy Equipment Manufacturing
7.2.6 Robotic Manufacturing
7.2.7 Metal Fabrication Industry
7.2.8 Others
7.3 Market Segment by Application
7.3.1 World Al Welding Defect Inspection Market Size by Application (2021-2026)
7.3.2 World Al Welding Defect Inspection Market Size by Application (2027-2032)
7.3.3 World Al Welding Defect Inspection Market Size Market Share by Application
(2021-2032)

8 COMPANY PROFILES

8.1 Cognex Corporation

8.1.1 Cognex Corporation Details

8.1.2 Cognex Corporation Major Business

8.1.3 Cognex Corporation Al Welding Defect Inspection Product and Services

8.1.4 Cognex Corporation Al Welding Defect Inspection Revenue, Gross Margin and
Market Share (2021-2026)

8.1.5 Cognex Corporation Recent Developments/Updates

8.1.6 Cognex Corporation Competitive Strengths & Weaknesses
8.2 KEYENCE Corporation

8.2.1 KEYENCE Corporation Details

8.2.2 KEYENCE Corporation Major Business

8.2.3 KEYENCE Corporation Al Welding Defect Inspection Product and Services

8.2.4 KEYENCE Corporation Al Welding Defect Inspection Revenue, Gross Margin
and Market Share (2021-2026)

8.2.5 KEYENCE Corporation Recent Developments/Updates
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8.2.6 KEYENCE Corporation Competitive Strengths & Weaknesses
8.3 Omron Corporation

8.3.1 Omron Corporation Details

8.3.2 Omron Corporation Major Business

8.3.3 Omron Corporation Al Welding Defect Inspection Product and Services

8.3.4 Omron Corporation Al Welding Defect Inspection Revenue, Gross Margin and
Market Share (2021-2026)

8.3.5 Omron Corporation Recent Developments/Updates

8.3.6 Omron Corporation Competitive Strengths & Weaknesses
8.4 SICK AG

8.4.1 SICK AG Details

8.4.2 SICK AG Major Business

8.4.3 SICK AG Al Welding Defect Inspection Product and Services

8.4.4 SICK AG Al Welding Defect Inspection Revenue, Gross Margin and Market
Share (2021-2026)

8.4.5 SICK AG Recent Developments/Updates

8.4.6 SICK AG Competitive Strengths & Weaknesses
8.5 Teledyne Technologies Incorporated

8.5.1 Teledyne Technologies Incorporated Details

8.5.2 Teledyne Technologies Incorporated Major Business

8.5.3 Teledyne Technologies Incorporated Al Welding Defect Inspection Product and
Services

8.5.4 Teledyne Technologies Incorporated Al Welding Defect Inspection Revenue,
Gross Margin and Market Share (2021-2026)

8.5.5 Teledyne Technologies Incorporated Recent Developments/Updates

8.5.6 Teledyne Technologies Incorporated Competitive Strengths & Weaknesses
8.6 Basler AG

8.6.1 Basler AG Detalils

8.6.2 Basler AG Major Business

8.6.3 Basler AG Al Welding Defect Inspection Product and Services

8.6.4 Basler AG Al Welding Defect Inspection Revenue, Gross Margin and Market
Share (2021-2026)

8.6.5 Basler AG Recent Developments/Updates

8.6.6 Basler AG Competitive Strengths & Weaknesses
8.7 Epson Robots

8.7.1 Epson Robots Details

8.7.2 Epson Robots Major Business

8.7.3 Epson Robots Al Welding Defect Inspection Product and Services

8.7.4 Epson Robots Al Welding Defect Inspection Revenue, Gross Margin and Market
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Share (2021-2026)

8.7.5 Epson Robots Recent Developments/Updates

8.7.6 Epson Robots Competitive Strengths & Weaknesses
8.8 FANUC Corporation

8.8.1 FANUC Corporation Details

8.8.2 FANUC Corporation Major Business

8.8.3 FANUC Corporation Al Welding Defect Inspection Product and Services

8.8.4 FANUC Corporation Al Welding Defect Inspection Revenue, Gross Margin and
Market Share (2021-2026)

8.8.5 FANUC Corporation Recent Developments/Updates

8.8.6 FANUC Corporation Competitive Strengths & Weaknesses
8.9 Yaskawa Electric Corporation

8.9.1 Yaskawa Electric Corporation Details

8.9.2 Yaskawa Electric Corporation Major Business

8.9.3 Yaskawa Electric Corporation Al Welding Defect Inspection Product and
Services

8.9.4 Yaskawa Electric Corporation Al Welding Defect Inspection Revenue, Gross
Margin and Market Share (2021-2026)

8.9.5 Yaskawa Electric Corporation Recent Developments/Updates

8.9.6 Yaskawa Electric Corporation Competitive Strengths & Weaknesses
8.10 Hikrobot

8.10.1 Hikrobot Details

8.10.2 Hikrobot Major Business

8.10.3 Hikrobot Al Welding Defect Inspection Product and Services

8.10.4 Hikrobot Al Welding Defect Inspection Revenue, Gross Margin and Market
Share (2021-2026)

8.10.5 Hikrobot Recent Developments/Updates

8.10.6 Hikrobot Competitive Strengths & Weaknesses
8.11 Dahua Technology Co., Ltd.

8.11.1 Dahua Technology Co., Ltd. Details

8.11.2 Dahua Technology Co., Ltd. Major Business

8.11.3 Dahua Technology Co., Ltd. Al Welding Defect Inspection Product and Services

8.11.4 Dahua Technology Co., Ltd. Al Welding Defect Inspection Revenue, Gross
Margin and Market Share (2021-2026)

8.11.5 Dahua Technology Co., Ltd. Recent Developments/Updates

8.11.6 Dahua Technology Co., Ltd. Competitive Strengths & Weaknesses
8.12 SIASUN Robot & Automation Co., Ltd.

8.12.1 SIASUN Robot & Automation Co., Ltd. Details

8.12.2 SIASUN Robot & Automation Co., Ltd. Major Business
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8.12.3 SIASUN Robot & Automation Co., Ltd. Al Welding Defect Inspection Product
and Services

8.12.4 SIASUN Robot & Automation Co., Ltd. Al Welding Defect Inspection Revenue,
Gross Margin and Market Share (2021-2026)

8.12.5 SIASUN Robot & Automation Co., Ltd. Recent Developments/Updates
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