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Ease of use 

Vision systems – The eyes of your process

To provide the simplest and most cost effective 

image analysis, Omron is constantly reviewing the 

requirements of its conventional image sensors and 

image-processing sensors. Today Omron can offer 

sensor solutions tailored for process engineering with 

an emphasis on low investment costs and simple 

installation and start-up. 

The new ZFV smart vision sensor, for example, offers 

a complete, scalable vision system in a sensor format 

with intuitive and quick set-up through an integrated 

LCD monitor. Optics and illumination are integrated in  

a single package. 

The F- and V-series vision products offer varying degrees 

of intelligence to allow the most suitable solution to be 

selected for the application. Completing this range is 

the F500, a high-end, network-ready, high-resolution 

vision engine. These systems can be configured via 

an integrated graphical user interface, or, new for the 

InspectIon	systems	and	solutIons	for	any	
manufacturIng	process

Flexibility



  

  

   

	 3

V400

V530-R160

Application specific

Vision Sensor Family – Ease of use 

Vision System Family – Flexibility 

2D code readers 

F500/F210ETN, using an optional PC-based remote 

configuration and maintenance software via Ethernet. 

And because an inspection solution consists of more 

than a vision system, Omron offers a broad range 

of peripherals and engineering support: a variety of 

lighting systems, lenses and support in system design, 

installation, training and maintenance. 

For more details please contact your Omron representative. 

(See back of brochure for address details). 

Vision Sensors 

4  Smart vision sensor ZFV 
  Easy Vision – Teach & Go 

6  Intelligent sensor F160 
  2 cameras, high speed acquisition 

Vision Systems 

8  Mid-range Vision system F210 
  Compact hardware, high-end software 

10  High speed vision system F250 
  New edge-code technology for 50x resolution 

12  Network-ready vision systems 
F500&F210ETN 

  Network ready, high resolution 

2D Code Readers 

14  2D code reader V400 
  Handheld reader with build in screen 

16  2D code reader V530-R160 
  Fixed type reader solution for highly  

degraded codes 

General information 

18  The key to success in vision 
applications 

19  Overview of vision systems 
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Easy Vision, Teach & Go – In colour and monochrome

the	smart,	scalable	VIsIon	sensor	ZfV	

Omron’s new ZFV smart vision sensor is an image-

processing system in a sensor format. It consists of 

two separate components, a camera head with an 

integrated light source and a processing unit. 

Parameter settings and lighting control are available at 

the touch of a button. A “smart” user interface allows 

parameter setting using a few buttons and the built-in 

colour LCD monitor. During operation, the display gives 

direct feedback showing results and images in real time. 

There’s no need to connect an external device for set-

up and operation viewing. It’s built in – there when you 

need it. 

If one controller is not enough to solve your application, 

you can add more by connecting them side-by-side to 

expand the functionality. Up to 5 controllers with or 

without cameras can be connected together to perform 

multiple inspections on your workpiece. 

The ZFV comes in a gray scale or colour version. In terms 

of inspection functionality, both offer similar features – 

but as the ZFV colour acquires a colour image, it uses this 

colour information as a “virtual 3rd dimension” – giving 

additional security and stability to your application. 

Depending on the controller model, you can choose 

between up to 8 inspection tools and a range of sensor 

heads up to 150mm field of view. 
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 Need to add an inspection to your application? 
Scale it! Just connect up to five controllers/
cameras together. 

• Smart user interface with build-in LCD 

• Scalable concept 

• Colour and monochrome version 

• Up to 8 inspection tools (depending  
on version) 

• 5 to 150 mm field of view (adjustable) 

• 8 digital I/O for handshake, feedback 
and external teach 

• USB port, remote configuration 
software (Colour only) 

• Cycle time down to 4ms 
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 Verifying the printed article information 
in a high-speed packaging line. 

 The built-in LCD monitor allows easy set-up and 
instant information about your inspection status. 
It’s smart! 

 Depending on your controller version, 
up to 8 inspection tools are built in.  
In the ZFV Colour, all tools include 
colour filter or functionality. 

WidthEdge count Position Brightness/
defect 

Character Pattern/
Search 

Area Hue 

High-speed digital bus
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IntellIgent	sensor	wIth	hIgh-speed	Image	
acquIsItIon	and	processIng	

The intelligent sensor F160 offers all the features of the 

F150, including quick start-up, simple operation via  

a graphical interface and an excellent price/value ratio. 

The main difference is that both image capture and 

algorithm processing are accelerated many times.  

New algorithms include Omron’s Quest OCR/OCV with 

built-in font libraries, Variable Box technology for  

self-adjusting measurement areas and a Flexible Search 

to find the same object even with slight variations. 

The F160 also allows user-customized menus in any 

language, and the setting of results screen information 

and symbol and text colours. Naturally, intelligent 

illumination can be used here as well. 

F160 – Including OCR/OCV detection 
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• Two camera connections 

• High-speed image acquisition (8 ms per image min.) 

• Accelerated processing algorithms for all inspection tools 

• Optical character recognition/verification tool 

• Configurable user interface and monitor output 

• Password protection 

• Compact flash slot for storage of data and images 

• Internal storage of 32 configurations in non-volatile memory; 
more than 1000 using compact flash card 

• Communication via RS232 and 35 digital I/Os 

 The F160 checks an expiry date which is printed  
as a dot-matrix. Despite the high processing 
speed, automatic position correction ensures 
the box is in the correct position for reading the 
image. The bottom of the box is identified by 
stamping that is aligned by real-time correction. 

 In a high-speed bottling machine, the F160 checks 
that the bottles are rinsed properly before they  
are filled. 
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The F210 general-purpose vision system is designed 

for a wide range of quality inspection applications in 

automated production processes. It contains powerful 

algorithms that ensure the inspection performance  

is fast and ultra-precise. These algorithms include Edge 

Code technology, Fine Matching tool and QUEST  

OCR/OCV. A trend-monitoring feature is also available 

for inspection analysis. 

The F210’s flow-menu configuration software enables 

standard inspection tasks to be easily configured via 

the user-friendly GUI. In addition, a Macro Functions 

software option is available for OEMs and system 

integrators who wish to create their own application-

specific vision systems. Customized operation flows  

can also be created in which nearly every system 

function can be accessed and manipulated. 

hIgh-end	software	functIonalIty	IncludIng	edge	
code	and	macro	programmIng	

F210 – Compact hardware, high-end software
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• Enhanced flexibility of inspection process using 
branching and conditional operations 

• Macro function programming option for 
customizing system operation 

• Edge Code (EC) technology for high-precision 
inspections 

• Fine Matching tool-for-print quality inspection 

• High-speed Optical Character Recognition/
Verification tool 

• Two camera connections 

• Trend monitor for analysis of inspection process 

• Compact flash slot for data and image storage 

• 35 digital I/Os, RS-232C 

 Final inspection of an insulin dosing unit.  Vision system inspects function/quality of LCD display. 

 Verification of lot code using Quest 
OCV function. 
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hIgh-end	VIsIon	system	wIth	new	edge	code	
technology	for	50X	resolutIon	

The F250 image processing system is characterized by 

fast processing and simple operation. New algorithms 

include Omron’s Edge Code Position and Defect 

Detection algorithms which use edges in the image for 

ultra-precise detection, the Fine Matching algorithm 

for detecting minute defects or deviations on labels 

and graphics, and the Quest OCR/OCV algorithm for 

advanced character detection and automatic lot/date 

code verification. The on-screen, pull-down menu uses 

an easy-to-understand, flow chart style set-up menu for 

maximum flexibility. An on-line trending function with 

definable limits and alarms for outputs can be used 

for production quality tracking. Thanks to its new fast 

hardware base that supports double-speed cameras, 

position compensation is performed in real time 

through translation. A Macro Functions software option 

is available for OEMs and system integrators who wish 

to create their own application-specific vision systems. 

Customized operation flows can also be created in 

which nearly every system function can be accessed 

and manipulated. With an Ethernet interface, the F250 

can communicate with almost every company  

computer system. 

F250 – Speed, flexibility, accuracy 
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 Chip-card manufacture: high-precision position 
monitoring of the chips before the stamping process 
with the F250 image processing system. 

• Hardware accelerated inspection tools for extreme speed applications 

• Real-time object location tools for position compensation or guidance tasks 

• Enhanced flexibility of inspection process using branching and conditional operations 

• Macro function programming option for customizing system operation 

• Edge Code (EC) technology for high-precision inspections 

• Fine matching tool-for-print quality inspection 

• High-speed Optical Character Recognition/Verification tool 

• Four camera connections 

• Trend monitor for analysis of inspection process 

• Two compact flash slots for data and image storage 

• 67 digital I/Os, RS232 

• Ethernet interface 

 A thermal printer prints variable durability dates and 
batch numbers onto the labels of a pharmaceutical 
product. The F250 intelligent sensor then examines 
these dates. The test station can be speedily and 
easily set up for other label formats. 
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for	ultImate	VIsIon	power	–	hIgh	resolutIon,	
network-ready	VIsIon	system	

The F500/F210ETN are Omrons first network ready 

vision systems. Both feature a Ethernet port on board. 

High speed information transfer of Images, inspection 

data, up and download of parameters to and from any-

where in the customer’s network will be no problem at 

all. To allow the documentation or later audits of your 

inspection results, the system provides tools for logging 

images and results for later analysis. 

Both systems can handle two digital cameras, with 

the F500 even high resolution (1k x 1k), making it the 

perfect solution for applications where high precision 

is required. Like all of Omron’s vision systems, the 

systems feature the well-known, straightforward,  

easy-to-use Graphical User Interface (GUI) that 

simplifies the system’s set-up and configuration. 

Omron is also introducing the optional PC-based 

configuration software “Vision Composer NET”.  

Using the high-speed Ethernet connection, the user  

can configure and maintain a single or a network  

of vision systems from a central PC platform. 

Advanced inspection algorithms ensure that the 

inspection process is fast and ultra precise.  

These algorithms include the unique QUEST Optical 

Character Recognition (OCR) tool, and the Edge Code 

(EC) detection tool for very precise object location. 

F500 & F210ETN – High-end tools, access, view and edit data via network
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 Vision Composer NET allows the setup and 
maintenance of you vision network. 

 Configuration and live view of your vision  
sensor network. 

• Two digital (camera link) camera ports.  
F500ETN: High resolution (1k x 1k) 

• 10/100 Base TX Ethernet Port 

• Other communication ports: USB, RS232/422,  
33 digital I/O 

• Built-in, easy to use GUI 

• Optional Vision Composer NET GUI 

• Advanced data logging and storage functions 

• Advanced inspection tools, like EC tools for  
high-precision inspection 

• Fine matching for print-quality inspection 

 Logging of accurately time stamped images  
and inspection results. 

 A dramatically increased resolution and the image quality 
improvement resulting from the digital image transfer 
enables the inspection of object with fine details. 

office	

factory	

Vision	composer	net	

Monitor and adjust 
Controllers and 
manage data. 

Router

Factory LAN

250.000 pixels  
(previous systems)

1 million pixels
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easy	targetIng	–	handheld	2d	code	reader	wIth	
buIld	In	screen	

The V400-H is a handheld 2D code reader designed for 

reliable reading and comfortable use. The build in LCD 

screen does not only show a live image of your object 

for easy targeting, it also provides instant feedback  

of the decoded information. 

Together with its advanced algorithms a variable light 

source automatically selects the best lighting method 

and direction for your object surface and code type.  

This enables the reader to decode highly degraded, 

direct marked codes on a large variety of surfaces, like 

metal, glass, plastic, etc. 

Data can be recorded onto a SD memory card for later 

evaluation or directly communicated via its build 

in serial interface. An adjustable zoom lever allows 

optimum adoption to the code size. 

V400 – Reliable reading of direct print marked codes 
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• Customisable display for easy targeting  
and viewing 

• Reads direct marked 2D and QR codes in all 
orientations 

• Auto selection of light to match object 

• Built in SD card slot for data logging 

• RS232 for data transfer to external devices 

• Field of view 5 x 5 to 30 x 30 mm, adjustable 

• Rugged IP65, ergonomic housing 

 The build in LCD monitor can be used for targeting  
and result display. 

 Protected SD card slot for  
data logging. 
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 In the automotive industry, data matrix codes are used  
in final assembly for unique identification of the vehicles. 
This coding procedure is much simpler to handle than the 
RFID transponder systems used previously. It is cheaper  
and means that codes can be read from a greater distance 
(up to 2 metres). 

 Reads dot peened codes on shiny 
or inhomogeneous metal surfaces. 
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The V530-R160 2D-code reader is designed especially 

for reading direct marked codes on surfaces like metal, 

plastic and glass. Its newly developed advanced 

algorithms allow reliable reading of codes made from 

dot peened, laser edged or ink jet. The print quality of 

these marking methods is usually anything but perfect; 

a reader often has to cope with highly degraded, 

damaged codes in any orientation. The V530-R160  

2D-code reader meets these challenges in a cost-

effective way. It also provides feedback for quality 

analysis like trend monitoring, statistics functions and 

image storage functions. In addition, set-up is easy, 

using the well-known graphical user interface of the  

F-Series vision systems. 

relIable	readIng	of	dIrect	marked	2d	codes	In	parts	
trackIng	applIcatIons	

V530-R160 – Fixed type reader solution for highly degraded codes 
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• Two camera connections 

• High-speed image acquisition (8 ms per image min.) 

• Reads direct marked Data Matrix and QR code 

• Can read codes in all directions (360°) 

• Trend monitoring, statistics functions for quality feedback 

• Internal image storage of 35 images 

• Compact flash slot for storage of data and images  
(app. 400 images max. per card) 

• Internal storage of configurations in non-volatile memory, 
storage of more than 1,000 configurations using compact 
flash card 

• Communication via RS232/422 and 11 digital I/Os 

 Read information directly marked onto objects as 2-dimensional codes. Traceability 
management of key parts is now possible with direct marking and reading even  
for small parts. 

 Data Matrix code directly applied to a gearbox. 

 Codes in any orientation and even on non-uniform 
backgrounds can be decoded. 
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Cylinder block 

Cam shaft 

Cylinder head 

V530-R160E 
V530-R160EP 

Crank shaft
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The right illumination 

It can be a great challenge for you, as the 

end-user, to select the right components and 

create an inspection system that meets all 

your requirements. Omron supports customers 

in selecting the appropriate light source 

and delivers a tightly integrated inspection 

system. We know that there is no universal 

illumination system that’s applicable to every 

vision application. That’s why we offer a variety 

of lighting systems to meet the needs of all 

customers and applications. 

the	key	to	success	In	VIsIon	applIcatIons	

Complete oVerView of Vision systems 

Vision sensors Vision systems 

Type ZFV ZFV Colour F160 F210 F250 F500/F210ETN 

No of tools 2 or 7 depending on 
controller type 

8, colour 
App. 50  

processing tools 
App. 70  

processing tools 
App. 70  

processing tools 
App. 80  

processing tools 

No of cameras 1 digital 1 digital, colour
2 progressive scan 

high speed 
2 progressive scan  

high speed 
4 progressive scan  

high speed 

2 digital camera link, 
F210ETN standard,  

F500 high resolution 

No of scenes/banks 8, expandable using DSU 32 32, expandable using CF card

No of tools/scene 1, scalable 
32, expandable  

using CF card 
Limited only by memory/depending on tool

Interface 8 digital I/O 
8 digital I/O,  
USB/RS232 

RS232,  
35 digital I/O 

RS232,  
35 digital I/O 

RS232,  
67 digital I/O 

USB, RS232,  
33 digital I/O 

Network n/a n/a Ethernet 10Base/T 
Ethernet 10/100  
Base T/TX, Vision  

Composer Net software 
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 Perfect engineering and service 

 Besides the pure product-specific characteristics of  

an image-processing sensor system, service and support 

play a vital role. Our image processing specialists fully 

support you in specifying your application and will 

suggest suitable solutions for your project, including  

the optimal lighting and the integration of the system 

in your production process either locally or worldwide. 

Together with competent system partners, we are able 

to deliver complete turnkey solutions. Workshops and 

product and application-specific training are just  

a normal part of the complete service package that  

we can offer. 

 Maximize lighting control 

 With an intelligent light source camera, and an 

appropriate light source, the F-series controller menus 

take all the guesswork out of proper lighting.  

Operators can control the illuminated area and light 

intensity from the controller menus. The settings are  

easily changed without direct adjustment of the light 

source. Lighting positioning is stored with other scene 

data so operators can change the lighting conditions  

to match different operating environments.  

Because the settings are stored as numeric data, it  

is possible to recreate the lighting conditions from 

machine to machine. 

Complete oVerView of Vision systems 

Vision sensors Vision systems 

Type ZFV ZFV Colour F160 F210 F250 F500/F210ETN 

No of tools 2 or 7 depending on 
controller type 

8, colour 
App. 50  

processing tools 
App. 70  

processing tools 
App. 70  

processing tools 
App. 80  

processing tools 

No of cameras 1 digital 1 digital, colour
2 progressive scan 

high speed 
2 progressive scan  

high speed 
4 progressive scan  

high speed 

2 digital camera link, 
F210ETN standard,  

F500 high resolution 

No of scenes/banks 8, expandable using DSU 32 32, expandable using CF card

No of tools/scene 1, scalable 
32, expandable  

using CF card 
Limited only by memory/depending on tool

Interface 8 digital I/O 
8 digital I/O,  
USB/RS232 

RS232,  
35 digital I/O 

RS232,  
35 digital I/O 

RS232,  
67 digital I/O 

USB, RS232,  
33 digital I/O 

Network n/a n/a Ethernet 10Base/T 
Ethernet 10/100  
Base T/TX, Vision  

Composer Net software 

2D CoDe reaDers 

Type
V400-H  

Handheld 
R160  

Fixed station 

DPM capability* Yes 

Codes Data matrix, QR code 

No of cameras n/a 2 

Interface RS232 11 digital I/O, RS232 
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OmrOn EurOpE B.V.   Wegalaan 67-69, NL-2132 JD, Hoofddorp, The Netherlands.   Tel: +31 (0) 23 568 13 00   Fax: +31 (0) 23 568 13 88   www.omron-industrial.com 

Authorised Distributor: Control Systems
• Programmable logic controllers  • Human-machine interfaces  • Remote I/O

motion & Drives 
• Motion controllers  • Servo systems  • Inverters 

Control Components 
• Temperature controllers  • Power supplies  • Timers  • Counters  • Programmable relays  
• Digital panel indicators  • Electromechanical relays  • Monitoring products  • Solid-state relays  
• Limit switches  • Pushbutton switches  • Low voltage switch gear

Sensing & Safety 
• Photoelectric sensors  • Inductive sensors  • Capacitive & pressure sensors  • Cable connectors  
• Displacement & width-measuring sensors  • Vision systems  • Safety networks  • Safety sensors  
• Safety units/relay units  • Safety door/guard lock switches  

Austria 
Tel: +43 (0) 1 80 19 00 
www.omron.at 

Belgium 
Tel: +32 (0) 2 466 24 80 
www.omron.be 

Czech republic 
Tel: +420 234 602 602 
www.omron.cz 

Denmark 
Tel: +45 43 44 00 11 
www.omron.dk 

Finland 
Tel: +358 (0) 207 464 200
www.omron.fi 

France 
Tel: +33 (0) 1 56 63 70 00
www.omron.fr 

Germany 
Tel: +49 (0) 2173 680 00 
www.omron.de 

Hungary 
Tel: +36 (0) 1 399 30 50 
www.omron.hu 

Italy 
Tel: +39 02 326 81 
www.omron.it 

middle East & Africa
Tel: +31 (0) 23 568 11 00
www.omron-industrial.com

netherlands 
Tel: +31 (0) 23 568 11 00 
www.omron.nl 

norway 
Tel: +47 (0) 22 65 75 00 
www.omron.no 

poland 
Tel: +48 (0) 22 645 78 60 
www.omron.pl 

portugal 
Tel: +351 21 942 94 00 
www.omron.pt 

russia 
Tel: +7 495 745 26 64 
www.omron.ru 

Spain 
Tel: +34 913 777 900 
www.omron.es 

Sweden 
Tel: +46 (0) 8 632 35 00 
www.omron.se 

Switzerland 
Tel: +41 (0) 41 748 13 13 
www.omron.ch 

Turkey 
Tel: +90 (0) 216 474 00 40 
www.omron.com.tr

united Kingdom 
Tel: +44 (0) 870 752 08 61 
www.omron.co.uk 

more Omron representatives
www.omron-industrial.com A
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•	Vision	live	demonstrated	
•	Inspiring	applications	
•	bonus:	a	great	introduction	offer	
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