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New AI feature makes 
the toughest defect inspection 
effortless for everyone

Vision System FH Series
AI Defect Inspection



Have you ever tried implementing AI to 
automate your visual inspections, 
only to regret it afterwards?

ended up with more overdetection 
than with visual inspections...

We implemented AI, and

we’re just creating and evaluating 
AI models over and over again...

We can’t figure out the optimal settings, and

hardware and software are 
difficult to maintain long term...

Custom-built for AI implementation, 
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OMRON delivers AI that lets you 
easily conduct advanced inspections ⸺ 
with no special skills and no regrets!

New AI defect detection algorithm
Solve the three main causes of overdetection

＞P.4

Build the optimal AI model with a single click

New self-learning AI ＞P.6

Save maintenance effort with all-in-one solution

Implement AI 
with the tried-and-trusted FH Series ＞P.8
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Solve the three main causes of overdetection
New AI defect detection algorithm

Extracting just the defects is difficult

1

2

3

Shape/color variation

Complex background

Gloss variations

Goal: �Judge products with weld marks as “non-defective” 
and only those with cracks as “defective”

Goal: �Judge products with gloss variation as “non-defective”  
and only those that are chipped as “defective”

Inspection of stator powder coating

Inspection of laminated battery tab welding

Inspection for chips on glass bottle finishes

Non-defective variations Defects

Gloss 
variation 

(non-defect)

Chip 
(defect)

Shadow caused by 
diffuse reflection 

(non-defect)

Shape: 
thin

Coated portion
Coloring: 

dark
Coloring: 

light
Blemishes Contamination

Weld mark
(non-defect)

Shadow
(non-defect)

Crack
(defect)
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Stably detects just the defects to significantly reduce overdetection

Variations in shape or color are ignored, and only blemishes and dirt are detected

Weld marks are ignored, and only cracks are detected

Gloss variations are ignored, and only chips are detected

1

2

3

Input image

Input image

Input image

Previous methods

Previous methods

Previous methods

AI Defect Inspection

AI Defect Inspection

AI Defect Inspection

Contamination Overdetection of 
shape/color variations

Overdetection of 
weld marks and shadows

Overdetection of 
gloss variations

Only contamination is detected

Only cracks are detected

Only chips are detected

Crack (defect)

Chip (defect)

See video 
demonstrating 
stable detection, 
even with shape/
color variations

See video 
demonstrating 
stable detection, 
even with 
complex 
background

See video 
demonstrating 
stable detection, 
even with 
gloss variation
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Typical AI implementation process

Build the optimal AI model with a single click
New self-learning AI

Automates model building, a bottleneck in AI implementation
Our new self-learning AI automatically executes the repetitive task of learning and result-checking necessary for 
developing AI detection performance. The system selects the best images for learning, so anyone can build 
the optimal AI model—no expert knowledge required. This dramatically saves time, not only for initial configuration 
but also when creating an AI model every time a new product is added.

OMRON’s process

Prepare 
images

Prepare 
images

Annotation

Annotation Learning

Learning

Check 
results

Prepare 
images

Done!

Optimal 
settings 

still 
unknown...

Auto-adjusts to eliminate overdetection*1

Our new self-learning AI eliminates overdetection by automatically selecting and learning the optimal images. 
Trials can be started in no time, even with a limited number of sample images. Furthermore, by using the same sample images, 
you can achieve the same learning results, ensuring reproducibility for reliable use in manufacturing sites.

*1. Detection rate is for all sample images stored for preliminary learning.
*2. Always the same results for the same dataset

Finished 
automatically

Learning 
can be done 

with just a few 
images

Non-defective products Defect A Defect B

100% 
reproducibility

*2

Additional 
Learning

Check 
results 
again

6



Configuration can be completed in 3 steps

Prepare your images, separated into 
“non-defective” and “defective” products.

Mark the defects, as if you were pointing them 
out to another person.

Simply click the [Start learning] button to run 
self-learning. Configuration will be completed in 
a matter of minutes.*3

Prepare images

ST
EP

 1
ST

EP
 2

ST
EP

 3

Annotation

Learning

Done!

See video 
demonstration 
of easy 
configuration

Dent is marked Scratch is marked

*3. �The setting time varies depending on the conditions of  
the learning process.
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Save maintenance effort with all-in-one solution
Implement AI with the tried-and-trusted FH Series

Simple system configuration perfect for manufacturing sites
You can use the AI Defect Inspection feature just by adding its license to your FH Controller. 
This allows you to avoid the common irony of AI tool implementation hiking up maintenance costs for image inspection devices.

● �Hard to set up component plan with 
industry-level long-term guarantee

● �No need for annual budgeting or 
contract renewals

● �Stable, long-term offering,  
complete with support in  
the event of failure

● �AI added to vision system 
you’re familiar with

Perpetual 
license

Licence for AI Defect Inspection
FH-UMLIC-08

● �All-in-one  
vision controller

Tried-and-
tested 

FH Series

Typical AI tools FH Series

*1. �Refer to our FH Series catalog (Cat. No. Q197) for details on the rated specifications and performance of the FH-5552 controller, and models,  
rated specifications, and performance of cameras and accessories.

● �The vast number of possible 
hardware combinations makes 
selection and assessment difficult

● �Tool just for AI, which means  
having to learn all over again...

● �Software is subscription license,  
and must be budgeted for every year

FH Vision Sensor Controller
FH-5552-□□*1
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AI and rule-based processing can be included in same inspection flow

Enables quantitative judgment in AI inspection

AI processing can be easily added to your existing inspection flow, allowing you to make effective use of your assets.

Quantitatively accounting for AI inspection results can be difficult. This new function enables you to quantify 
the defects by incorporating rule-based inspections, allowing for easily explainable judgments.

Input image

D
ef

ec
t A

D
ef

ec
t B

AI Defect Inspection Rule-based: Labeling

OK
Defect area: 5552pix

NG
Defect area: 24746pix

AI extracts defective portion Area of extracted defect is measured for quantitative judgment

Flow chart UI enables flexible design

Example: Appearance inspection of IC chip

1

2

3

4

5

1

23

4

5

Inspection flow

9



AI Defect Inspection Solutions

Automotive Parts

Inspection for 
coil winding defects

Inspection for 
scratches/dents on cylindrical batteries

Inspection of 
stator powder coating

Inspection of laminated 
battery tab welding

Inspection for 
scratches on motor cores

Inspection for welding 
spatter on stators

With AI Defect Inspection, stable detection can be achieved with simple training for cases that conventional image 
processing has struggled to distinguish between non-defective and defective products, leading to over-detection.

Shape/color variationShape/color variation

Shape/color variation

Shape/color variationShape/color variation

Gloss variationsGloss variations

Complex background

Complex background
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Electronic Components

Foods/Pharmaceuticals

Inspection for 
contaminants after wire bonding

Inspection for 
scratches on vial caps

Inspection for 
scratches/dents on condensers

Inspection for 
package sealing defects

Inspection for 
soldering defects

Inspection for 
chips on glass bottle finishes

Inspection for 
solder splatter on PCBs

Inspection for 
burns/chips on biscuits

Shape/color variationShape/color variation

Shape/color variation

Shape/color variationShape/color variation

Gloss variations

Gloss variations

Gloss variations

Complex background

Complex backgroundComplex background
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Terms and Conditions Agreement
Read and understand this catalog.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you 
have any questions or comments. 

Warranties.
(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship 

for a period of twelve months from the date of sale by Omron (or such other period expressed in writing 
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT 
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE 
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL 
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the 
Products or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s 
election, to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) 
the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase 
price of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any 
other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled, 
stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any 
Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability 
or unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system 
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in 
writing, are not to be construed as an amendment or addition to the above warranty.
See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, 
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS, 
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.
Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the 
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable 
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself 
is not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, 
system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product 
with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases. 
NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE 
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, 
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE 
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any consequence thereof.

Performance Data.
Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining 
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate 
it to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.
Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our 
practice to change part numbers when published ratings or features are changed, or when significant construction changes are 
made. However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers 
may be assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at 
any time to confirm actual specifications of purchased Product.

Errors and Omissions.
Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is 
assumed for clerical, typographical or proofreading errors or omissions.
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