High-speed, high-accuracy inspection and measurement - like or even more than the human eye

Many cameras are installed in almost all production processes to automate quality inspections and ensure
security and safety. This means that the amount of image information is increasing. Moreover, changes in
products require higher levels of performance for vision systems used for automation. In these circumstances,
Omron further developed our FH Series to meet rapidly growing automation needs and higher performance
requirements.

We help you solve your inspection and measurement issues through integration of high-speed, high-resolution
compact cameras jointly developed with Omron Sentech Co., Ltd. and our unique algorithms.

Packed with technologies, this vision system will enable more customers to easily employ image processing.

We offer products which bring automation to manufacturing sites, contributing to manufacturing around the world.

Industry’s first*!

MDMC* Light

Clearly shows defects by flexibly changing illumination colors and angles

This light can be adjusted to defects by freely combining the illumination directions, colors, and light intensities.
Even if new objects or inspection items are added after installation, there is no need to add or change the light—
just change the illumination pattern.

The lighting patterns can be registered as setting data, facilitating duplicating production lines.

*1. Based on Omron investigation in June 2018.

*2. MDMC...Multi-Direction Multi-Color



Hllumination structure

rmkinirg ilurnination

Full color
coaxial light

Full color
3-tier x 4-block
dome light

Standard light

Diffarent lights are required for differant defacts

Coaxal light Loww aregle light

MDMC Light

Qe light clearly shows both broken wires and dirt on elerments

Inspection for broken wires and dirt on elements
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Photometric Stereo Light

Shows defects accurately
Thie new FH Photomatric Stereo Light can be used with standard or
high-resclution cameras up to 204 Mpix. To detect dents and surface

damages with high accuracy choose a 5, 12 or 204 Mpix high-speed
Camera.

Scratch and dent

on characters
Standard light Extracts scratches only Extracts dharacters only
omron A omron A
HMC-SD291 HMC-SD291
[Shape] [Texture)

Four lights are lit in turn, and variations in brightness are analyzad.
Printed characters with little variation in brightness even under
different illuminaticn directions are extracted as taxture, and a dent
with huge variation in brightness is extracted as a shape.

i




Industry’s highest*!

Speed and Resolution

Industry's highest*1 image resolution of 80 Mpix*2 by new high resolution cameras

*1. Based on Omron investigation in June 2018.
*2. The resolution of overlapped sections in a panorama image will be lower when overlapping parts of a
captured image

are combined using the feature point function.

Ultra-high-speed sensing technology in a compact design
High-resolution cameras capture a wide field of view, which can cause image transfer bottlenecks that increase
production cycle times. We use a new CMOS image element and dual transfer technology to capture high-

resolution images and transfer images at high speeds.
This facilitates applications that previously required multiple cameras or a mechanism to move a camera.

Expand the field of view by combining images at high speeds

Panorama shooting with multiple cameras

Jur unlguea pancrama Image processing enables Images shot by up to four cameras to be combined Into ona Image. An overall Image of 2 wida or
larga cbject can be captured, which Is Impossible wsing 2 corventional method that simultareously transfers Images from multiple cameras.

<Combining methods>
2y} square

Pamorama




A wide variety of cameras, from 0.3 to 20.4 Mpix

You can select tha best combination of camera and lens for your application.

Image acquisition time (ms)
Roling shuttar camera
FH-5Cos RSMash
(% Mpke, 717 ms)
Tims
Rellng shutter aman
FH-SC21RSM21R

s s

FI-SCcMa/5cM3
15 Mpdi, 30. ey

FH-50O02/5M00 2
£12 Mpls, 24.9ms)

FZ-5 C2MiS2M
(2 Mplx, 32 3ms]

J0ms

FI-50%

(0.3 Mpbs, 125ms] : ) i High-speed camera
10ms o c =

FH-SC60s S 0s

FH-5C1/SMX
(0.4 Mpls, 1.8ms) I5 Mplx, 103me)
03Mpic 04 Mpix 2 Mpix Shpic 12 Mpix 2.4Mpic

No. of pixels

Industry’s highest*

Controller

Industry’s fastest* processing speed

CPU RAM

4times 2 times

faster than larger than
our previous our previous
models models




Large capacity for image processing

As the use of high-resolution cameras or multiple Images for high-
quality Inspactiors orwide-field Inspactions Is Increasing, vision
somsors thiat can handle Increasing data volumes are required.
The FH-5050 High-speed, Large-capacity Controller has two tirmes
the RAM capacity of cur previous models, enabling up to four

204 Mplx cameras to be connected. In additien, its CPU processes
captured Images 4 times faster than our previous models.

High-speed image storage
[USE 3.0 ports] [High-speed image compression]

Imzge data 15 50 large that conventlonal controllers could not store
all Images due to imited storage time and capacity. The new high-
spead, large-capacity contraller has USE 2.0 ports and algorithrms
Imiproved to comipress Image data at high speed, enabling all
Imiages to be stored to meet Increasing neeads (0 quality control,

* Basad on Omron Investigation In June 2004.

i Intel® Core™ 7

[ 1] processor
L

Machine control netwaork

125 s

EtherCAT. ™

Data output
High-sp=ed interface

USB 3.0

High-speed,
Large-capaclty Controller

FH-5050 Serles

Controller 12 Mpix x 4 20.4 Mplx x 4
FH-1050 Series

FH-3050 Serias Bt =
FH-2050 Serias e -

FH-5050 Serias

[ ] Compressian tirme

Starage time
USBE 2.0+ Approx |
IfZ file inctcompressed) _L:z_u_n_r??-‘
UsB3.0+ Approx. 100ms L)
IfZ file inetcompressed) =
USB3.0+ | appro MBS Reduced to 1/3
JPEGTile

Thie times In the figure above are provided for refererce only and thelr
socuracy cannok be guarantesd.

Theey are measured under the following cond tions:

+ FH-5050 Contraller

+ 5 Mpdx morechrome Images

» Slza of converted IPEG file: 0.6 ME



High-speed measurement

The Irmproved algorthrns of

Shape S=arch il Scan Edge Labeling
processing ltems slgrllﬁ.':anﬂ}' FH-3050 e - = = : i i T am - 1
InCrease processing speed, i S j W»&-,-i : ﬂ'?m}--"’
s [ Rheucadiorzo R Reducedtol/s |
(Werfi. 100
1.9ms 2.2ms
Parallel processing of multiple lines
Trigger interval reduced by up to 75%* Process multiple lines without waiting
Standard I Process 1 : Process 2 : Process 3 : Procass 4 > “
= = ) WP
! 1 Tigger ;
. T, === b -m-m
n

- ) wait time
inger | tne2
Proces3 3 e

— ==y
Process 2 Pracess 4
T [ une3 |
Process 1 Process 3 . .
races: ) T
4 B s Bl poces « -

Trigger
* Compared o processing using standand vislon sereors.

GUI

for designers

Intuitive design interface reduces complexity



Build measurement process with flowchart programming

Inspection and measurement flow design

Justdrag and drop pre-Installed processing tems to bulld a

messUrement process.

The processing order can be defined, facllitating conditlonal bramching.

Flowchart

Processing items

Unit Macro

Macros let you easlly achieve flow control that normally requires
complex programming from the usar Interface.
The BASIC ke programming languzge faclitates the macno creation.

Example:

Some of the often-usad processing fe.g, scene change + measurement start, data
read + save] can be combined Into one unit This urit can be reused for other
controllers.

Programming a part of flow using
BASIC-like language




Simple setting with menus

Total Design Management Editor

The FH 5anes has 3 new design Interface that allows vou 1o dasign complex meaasurement processes whille managing varlables.
This simple GUI manages complicated branching processes and data sharing across measurement scenes and eliminates the need to switch screens.
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Detailed settings of processing item

Example 1: Repeat same measurement while shifting region

Prewlously, to Inspect allgned parts or divided reglons, the same processing
Iterms needed to be set many tmes, which made the Inspection flowchart lora
The FH Saries allows you to combine vanables and calaulation to refer the same
processing Item repeatedly while shifting the measurement regon

External inspection of all electronic parts on a pallet

o

Same conditions
= Judgrment value
- Extraction level

Example 2: Set a common value for scenes

A warlable can be used when the same parameter Is usad for two or more sceres
or procassing tems, such as camera shutter speed and reference point for
positicning. This smplifies the Inspection flowchart, reducing setting emors and
prewanting you from fongetting to change settings

External inspection of objects with different colors

All camenma shutter speeds ane
changed frem 151000 to 15500




GUI

for operators

Operation interface optimized for use at production sites

Prevent incorrect operation at production site

Show only parameters you change everyday Show only menus you need
The processing Item setting window Includes parameters for Inital Hide urnecessary windows to make operatlon easy and awold
satting and for dally adjustments. To prevent Incomect operation, you problems due te Incarrect operations.
can oustomze the adjustment window to shaw only parameters that are
required for your dally operation. Customized operation interface
Example 1:
Show only necessary i e
parameters — _

Example 2: Show a wizard

S Enlarge the result tosee
PR it rriore sasily
The display size can be changed
by dragging
= i Jugt select objects from the list of dialog boxes and
settin
= 9 place them. Mo programming requirad.
s : Add short-cut buttans to [P S —
: T — Labal: &ny characiar siing can be dipliyed daily functions RN S ——
: in any desied postiion . o | P——
: F— DYop-clown flst: Dptions cn ke sat Buttons can be added easily e
i o8 Button: cpumtion thet i paramad fram the menu

whari the buthan i presiod oan be et



More customization for machine monitors

Supports NET controls for integration into user applications

Microsoft.Met controls are supportad to Integrate the FH Interfaces Into a PC-basad HMIL You can display FH screens ard maasurement rasults by
dragging the controls to your HMI softwara,

Examples of controls

1. Control to cisplay 2. Control to display 3. Control o display
a mezsurament Image e entire scrasn Treasurement results 2
1. Mars s 11D i
pe——

Mote. Askyour Omron represeniative about chtaining contrals.

Application Producer development environment to develop original interfaces

The Application Producer (FH-AP 1) provides a development ervirenment that lats you custornize software pre-installed In the FH Contraller.
Orginal Interfaces can be created and used with the FH Controller.

Example: Show your desired logo on startup screen

Dievelopment ervironment
Application Producer

Change configuration files | “ il T ed interfa

fairthe FH Caritinler ard creste nsta = = customizedinteriace
on the FH Controller can be used

installation files




Processing item

library

Software for high-speed, high-precision inspections and measurements
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processing
items

Image input

v o - . . . .
wsm Multi-trigger Imaging combines measurements fully using multi-core processor

‘When multiple Images are used for measurement, the comantional vision sansor repaats procassing
after Image captura untll all Images are processed because only one trlgger can be Input In one flow.

In contrast, the Muld-trigger Imaging functon to Input multiple shutter tiggers In one flow allows

the FH Series 1o capture Images and process them In parallel, leveraging the speed of the multi-Cora
PIoCessor.

Conventional (Capture Process Capture Proces Capure Process Capture Process Combine & display resuk
vision sensor

{Capture Capture Capturs Capture

Parallel
processing iCombine & display resuk

“&d Easy to create HDR images

The Camera lmage Input HOR processing ltem can create optimzed HOR Images under varlable amblent conditions. Normally, to create an HOR Image,
you must set the Imaging conditdons for each shooting. However with the FH Serles, once you specify the optimum area to capture on the Image, the
yislon system autornatically adjusts the shutter speed while capturing Images and combines the Images.

Image optimized for the specified area

[
Cptimized for the bright part Cptimized for the antire fisld of view Cptimized for the dark part

High-Contrast Mode Previcusly HDR high-contrastimage

Multlple Images are combined together ard then averaged to reduce
thelr nolse component, after which the Images are enlarged. This way,
only the contrast of the area of Interest and Its background can be
Increased,

Liwar contrast makes the surface Many scratches and soiled areas
appear uniform can be found.



Filtering pml:ﬂ.lnn
items

q@ 30 filters in Advanced Filter

Filters to detect low-contrast defects

The FH Sanes provides varkous filtars toenhance linear defects In nolse and low-conitrast defects which cannot be detected by conventional Image
processing. High-quality external Inspecticn can be achileved by combinirg filtars.

Even Emphasis Unev Example of inspection to detect unevenness in LCD

This filter removes backgrournd patterm and
enhances low-contrast unevenness.,

Defect image Filtered image

Emphasis Line Defect, Example of inspection to detect scratches on smartphones

Emphasis Circle Defect

Thess filtars enhance defects In high
backgrournd nolse or scratches on embossed
suTfaces.

Defect mage Filttered image

Defect mage Fittered image

Filters widely used for image processing

Gulded Flter, LoG (Laplacian of Gaussian) Filter, and other new filters that are widely usad for Image processing are added.

Guided Filter

This filter presenses edgas whille smocthing
the background.

Even If an Image contalns significant rolse, the
filterad Imzge can be registered 25 2 model for
Fine Matching.

Maise image Fitered image
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NS RANEERIENENE  processing
items

f': Object detection algorithm Shape Search Il

The Shape Search lll provides both speed and robustness that are required for high-zcouracy positioning. The processing speed of the FH-5050
Controller was further Increased.

Fastest searching time of 12 ms*1 with 20.4 Mpix camera Ultra-high-accuracy, robust positioning

A 204 Mpl camera can search a positioning mark Inas fastas 12 ms * Stable position detection required for ultra-high-acouracy, robust
and a 5 Mph: cameara, which Is mestly used for alignment applications, In positoning Is possible ewen under the adverse conditlons, such as
asfastas 2 ms changes of environments and materals, which eoour far too often In

actual measurement applications,

B Prvion Scarch [ Staps Seach I

£ 1
Frovious Saarch
. lf._._,_,..-— 5 Saar i
DE
. ‘i astast
: (e ,
B .‘g 1]
i B ps
E" Chepefeachll B
[High spead a0
5 i m—
_L i
0.3 mpix 20.4mpie i
Focd shift  Contrast Chips Hidden D.Eflapplrg Tl'lnnrgard
*1. The walue measured urder our spedfied conditions 15 provided for referance. thickening

Visualization of comparisons enables easy setting of high-precision searching | Patented/Patent Pending *2 |

Advanced searching Is accompanled by mary pararmeters that must be tuned to match the application. However, It 15 difficult for the person making
the settings to see the Internal process. Marmally, a lot of tme and effort 1s required to maximize tool performance. But with Shape Search I, you can
visualze comparisons between the model data and a part of the measurermnent object to easlly seo when comparlsons are rot optimally matched.
Visuzlizatlon of the comparisen level allows for parameters to be adjusted to quickly obtain the best parformance.

Youl can s2e at a glance the difference between the reglstered

Reqisterad Measurement model and measurement IMage
model image

nn in You can adust a parameter called the
#Arcaptable Cistortion Lewal to enable
measurements without  reducing  the
comelation even If there Is distortion. You
can easly adjust this parameter while
monitoring the comparson

*2. Patent status as of Jure 2018
US4893BE669, Europe:Pendng, China: 713014101 387933, lapan- P61 57340




m Circular Scan Edge Position accurately detects a circle

The new nolse remowval algorthm significantly Increased robustness, The center and radius of a circle can be obtalned accurately from a part of the
circle,

High accuracy Robustness
The rew algorithm achleves four times higher socuracy than our The new rolse removal algorithim accurataly detacts a whale crcle
pravious modsls. from a partof the drde.
. Conventional algorithm MNew algorithim
! Measurement
reglan
T .
E=Y
5 .
| - .
The circle is mot on the outline The outlire of the object is
Cormantional algorithm Haw algorithm of the ohject detected accurately

{Vanation in measured crdes: 90 to 3607

1‘ Scan Edge Position increases speed and stability

The algorithim has been completely redevelopad to drastically Increase processing speed and noke removal capability,

High speed Stability
Processing time |s reduced to 1/27 of cur previous models. Bven when The new rolse rermoval algorithm accurately estimates lines even
mezsurerment polnts Increase, the processing time 1s within 10 ms. when the edoes are unclear due to varatiens In cbjects or disturbance.

Conventional algorithm New algorithm

Procassng time [ms]

Cormvertional algorithm Maw algarithm

100 measurarment poinits



#& Powerful 2D code reading

The dedicatad algonithm for stable 20 code reading urnder adverse conditions 15 Implemented. Data based on the printquality specfications can be
output, which contributes to stable printing.

Print Quality Grading Function  «130EC 15415 «130AECTRZ9158

Changing ambient brightness After processing/washing

Chips due to reflection Losw contrast ‘Waterdrops and dirt Scratched damage

Poor printing quality in high-spead line Poorly printed on coarse surface

Variations in start positions Uneven line spacing Maoldireg wariations of forged object

JF

i ocame Ll
i [

Improved recognition rate and increased speed N ———

[Recognition rateZtimes*] [High speed 3 times‘*]

il

Reflection Low contrast ‘Waterdrops Uneve=n line Moldirg Reflectian Lawy corvtrant Waterdrops Uneven ne Malding
ared dirt 1pacng vanations and dirt spacng variatiors

Recognition rata [%]
Processing time [ms]

*. The average value measured undar cur spectfied conditions s provided for reference.



Stable reading of difficult-to-read characters (OCR)

Printed characters can be too close to each other, and characters can be printed on curved surfaces. Even in these cases, stable reading is possible.

Touching characters Curved character strings

—

e, bE. 27

Easy installation with built-in dictionary

Many previous character reading methods required dictionary setup befiore usage, which was a tedious step. The built-in dictionary developed through
our long and rich experiencas on FA sites indudes a variety of fonts and possible character variations, eliminating the need of dictionary setup. You can
also add non-conventional characters when spacial fonts ara read.

Characters from most printers ‘ I I ‘
tan be read, including dot and sl 1028 2083102 12.8.23 L o’

impact printers. 201211.10 1980 0812 2y )20012345678
| Approx. B0 different fonts |

Hot printer Inkjet printer Thermal printer Laser marker

AlBK Character Inspection for special fonts

Character Inspection necognizes characters based on pattern search using the dictionary set up by the usar. This search-based reading enables spadal
fonts and non-alphanumeric characters to be inspected. Automatically extracting 2 model and selecting an index from the list help you easily sat up
wour dictionary.

Inspection of special fonts Easy dictionary setup

Special fonts Japanese characters Automatic model extraction Index selection from fist

Berseas
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Stage Data for single axis + 0 axis stage alignment

The single axis + B axls stages which are popular today a5 well as VW stages can be used. The use of the same axls for both handling and positioning
simplifies machine configuration.

£ AL £ &y

XY stage X2 stage aXY stage

LWVW stage

2 (2] stage

ﬂ Manual Position Setting avoids stopping a machine

When an abject cannct be detectad, you can set the mark positions manually. The FH Serles outputs the trawal distance of the external device by

rafaring the manually set values and measurad coordinates. Manual Positon Setting allows the FH Series to continue posltioning without stopping the
production ling.

MG Ol i OK

i -

¥: OC0mm
‘ - ¥: OO0 mm

8: Odeg

OK OK OK OK



Connecting robots

The dialog bowes for tha FH Seres ard prograrms for various vendors' robots greathy raduce set-up time for robot applications.

Robot applications

Setting FH Vision System

Robot Setting Tool

erfiad robot communilcation programs and flowcharts required for robot applications are provided.
You don't need to design communilcations and create a flowchart to set up a robot application.

Easy 3-step robot connection

Application Robat manwufacturer
1 1
Just a few clicks in Robot Setﬁng Tool T e | STmE
Obtain robot program Solect 3 1tems 1o obtaln the communication ey - - |
[r——
and flowchart program and flowchart you need. o # -
P L) -
L T P M R P
[ — P T e e -
‘fou can download the Robaot Setting Tool from the sl ety RS r
FdIMng UHL Fort: 1 G o 1 Fama LURLRE IO T N -
hitp fwenwomron-cxone.com./fh fr— —
R
Rokot Sattimg Tool camera positian

Move robot for calibration from FH Series

Calibrate The obtalned flowchart can bea used to move the
rxbat for callbration from the FH Serles, There 15 no
nead to create a program fior robot Gllbration,

Set up and check application from FH Series " " .. ""‘.'_;'_'_"j‘_"" o
Chack operations Sat the coordinates of the robot and check robot - N —
operations using the dialog boxes, vhs = e “mh_
e e | i et
Set the coordinabes of the robot Chedk robot

opefations



Flexible machine

control

Seamless connection with Omron products makes production lines more efficient

EtherCAT” for high-speed data
transfer, from position detection
to starting axis motion

You can use EtherCAT to connect BUYMX Machine Autormation
Controlkers and 150565 AC Servo System to Increase tha control

speed of everyday communlcations protocols from positien
dataction to starting axls motion.

Integrated development

| Data communications cyele: 125 ps |

Communications cycle

Conventional
communications
standand

EtherCAT 0125rms Reduced to 1/32

Time from trigger Input to producing measurement results

Trgger Inpat Maasuremeant resufts
Corventional
communications
sandard
EtherCAT Shortened by
dpprox. 6ms

Mote: The bimes ghven above are fypical times. They depend on parametar settings.

I
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