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Introduction

Thank you for purchasing the FH Series.
This manual contains information that is necessary to use the FH Series.

Please read this manual and make sure you understand the functionality and performance of
the FH Series before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.



Terms and Conditions Agreement

Warranty, Limitations of Liability
Warranties

e 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.

e 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.

e 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
ANYWAY 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.



Application Considerations

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.

Disclaimers

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.



Safety Precautions

For details on Safety Precautions, refer to Safety Precautions in the Vision System FH Series
3D Robot Vision Application Construction Guide (Cat. No. Z446).



Warning

For details on Warning, refer to Warning in the Vision System FH Series 3D Robot Vision
Application Construction Guide (Cat. No. Z446).



Precautions for Safe Use

For details on Precautions for Safe Use, refer to Precautions for Safe Use in the Vision
System FH Series 3D Robot Vision Application Construction Guide (Cat. No. Z446).



Precautions for Correct Use

For details on Precautions for Correct Use, refer to Precautions for Correct Use in the Vision
System FH Series 3D Robot Vision Application Construction Guide (Cat. No. Z446).
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Regulations and Standards

For details on Regulations and Standards, refer to Regulations and Standards in the Vision
System FH Series 3D Robot Vision Application Construction Guide (Cat. No. Z446).
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Related Manuals

Name of Manual Cat. No. Model Purpose Contents
Vision System 3102269-| FH-20o0 To confirm the Despribes the defirﬁtions of
. 4 FH-2000-00 safety and usage| basic terms, meaning of
FH Instruction Sheet . . .
FH-5000 precautions of signal words, and precautions
FH-5ooo-oo the Vision for correct use of FH series in
System FH the manual.
series Sensor
Controller.
Vision System 3648743-| FH-2002 To confirm the Despribes the defirjitions of
1 FH-2002-00 safety and usage| basic terms, meaning of
FH Instruction Sheet FH-5002 precautions of signal words, and precautions
FH-5002-00 the Vision for correct use of FH series in
System FH the manual.
series Sensor
Controller.
3D Vision Sensor 3290410-| FH-SMDA-GS050B To confirm the Degcribes the definitiqns of
FH-SMDA Instruction 0 safety e_md usage bgsm terms, the meaning _of
Sheet precautions of signal words, and precautions
the 3D Vision for correct use of 3D Vision
Sensor FH- Sensor FH-SMDA in the
SMDA. manual.
Vision System FH Z446 FH-5050 :erl(en Us%r met Describes the soft functions,
series - - o know abou ;
3D Robot Vision FHHSMDAGSOS0 | e FH seris ap | Se(UP. and operations (0 Lse
Application robot vision
Construction Guide system. system.
Vision System FH 7436 When User want | Describes FH series 3D robot
azrrlg\?vare Setu :ﬁekrlll(;\l:davt\)/glrjé vision system specifications,
Manual for 3D Igobot specifications or Fj|men5|qns, .part names, Vo
Vision to setup the information, installation
Sensor Controller| information, and wiring
of the FH series | information.
3D robot vision
system.
Vision System FH Z445 When User Describes the software
series confirm the functions, settings, and
EL?]%?i?)Sr:nlgelfteerrgnce details qf ea_lch opgrations for usi_ng FH
Manual for 3D Robot processing items | series 3D robot vision
Vision at the create the | system.
measurement
flow or operate it.
Vision System FH Z447 When connecting| Describes communication
series . FH series 3D settings and sample
Robot Connection robot vision programs for picking
Guide _ system to the applications that connect FH
(E)(,j\ft};)aN TM Series robot series 3D robot vision system
Vision System FH 7448 to the robot.
series
Robot Connection
Guide
OMRON Viper Series
Edition
Vision System FH 7449
series
Robot Connection
Guide
FANUC Corporation
Edition
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Guide
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Guide
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Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers

of the manual.

[Cat. No.

Z451-E1-0_5 ]

*— Revision code
Rev. Code Rev. Date Revision Contents
01 Feb. 2021 Original product
02 Jun. 2021 Add the instruction of automatic calibration which
manufactured by DENSO, ABB and YASKAWA.
03 Aug. 2021 Add the instruction of automatic calibration which
manufactured by UNIVERSAL ROBOTS.
04 Dec. 2021 Add the instruction of automatic calibration which
manufactured by NACHI-FUJIKOSHI CORP. Nachi.
05 Jun. 2024 Add the instruction of automatic calibration which
manufactured by OMRON TM S series.
Additional support for FH-5051 and FH-5052.
Revisions for update camera cables model.
Added FZ-MEM16G.
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Overview

This manual describes how to perform camera calibration of the FH series vision system FH-
SMDA-GS050B 3D vision sensor (hereinafter referred to as the 3D vision sensor). Some
descriptions in this manual assume that the FH series vision system (hereinafter referred to as
the vision system) is connected to the robot controller. Refer to the Vision System FH series
3D Robot Vision Application Construction Guide (Cat. No. Z446) and Vision System FH series
Robot Connection Guide listed in Related Manuals in this manual.

System Configuration

For the system configuration, refer to the following manual.
Please refer to System Configuration in the Vision System FH series 3D Robot Vision
Application Construction Guide (Cat. No. Z446) for details.
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3. AOS Camera Calibration

This section describes when and how to execute AOS camera calibration.

I 3.1. Overview
The geometric positional relationship inside the 3D vision sensor changes due to temperature

changes inside and outside the sensor, which may cause an error in the measurement results.
To maintain stable measurement, it is necessary to implement regular calibration, and
calibrate the geometric positional relationship between the 3D measurement lighting and
imaging units of the 3D vision sensor. In this manual, this calibration is called “AOS camera
calibration.”

You can execute AOS camera calibration by using the 3D vision sensor to capture the images
of the camera calibration target from two viewpoints, i.e., the near imaging position and the far
imaging position.

I 3.2. Executing Timing
Execute AOS camera calibration in the following timing.
* When you install the 3D vision sensor for the first time
* When you change the installation location of the 3D vision sensor
* When one month has passed since you executed AOS camera calibration last time

I 3.3. Calibration Methods

You can execute AOS camera calibration in the following three ways.

Chapter | Method Description

3.5 Manual Calibration The 3D vision sensor or the camera calibration target.is
moved manually in order to execute AOS camera
calibration.

If you use the 3D vision sensor alone for workpiece
evaluation, etc., use this method to execute AOS camera
calibration.

3.6 Automatic Calibration | The vision system issues motion instructions to the robot
(Vision Master) to move the 3D vision sensor attached to the robot in
order to execute AOS camera calibration.

3.7 Automatic Calibration | The robot issues motion instructions to the vision system
(Robot Master) to move the 3D vision sensor attached to the robot in
order to execute AOS camera calibration.

This method allows AOS camera calibration to be
executed automatically from the robot program.

16



I 3.4. Terminology

Terms related to AOS camera calibration are described below.

Term Description
Nearest The camera position where images of the camera calibration target can
imaging be captured at a distance of +400 mm in the direction of the optical axis
position of the 3D Vision Sensor (i.e., Z axis).
Far imaging The camera position where images of the camera calibration target can
position be captured at a distance of +600 mm in the direction of the optical axis
of the 3D Vision Sensor (i.e., Z axis).
Near image A measurement image at the near imaging position
Image example:

17



Far image

A measurement image at the far imaging position
Image example:
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I 3.5. Manual Calibration
Set up and execute a calibration by manually moving the 3D vision sensor. For the input
image, a dedicated 3D vision sensor and a measurement image from the Camera Image
Input AOS processing item are required. To execute a calibration, you need two measurement
images: the near image that is captured at a distance of 400 mm and the far image captured

at a distance of 600 mm from the 3D vision sensor.

It is a requirement that you complete up to Chapter 7 3D Sensor Software Installation of the
Vision System FH series 3D Robot Vision Application Construction Guide (Cat. No. Z446).
This section assumes that the Layout O window is used.

M Precautions for Correct Use

Set up the 3D vision sensor and the camera calibration target so that the distance
between them can be changed within a range of 400 to 600 mm.

Use the following work flow to configure the settings.

<IN Preparation Switch to the scene to configure, and then
install the 3D vision sensor and the camera

calibration target.

\/

Configuring the Camera Image Input  Set up the 3D vision sensor so that it holds

AOS the latest calibration data.

Or adjust the Camera Image Input AOS so
that the 3D vision sensor can measure the
camera calibration target properly.

\/

Executing a Geometric Variation Diagnose the current calibration data to

Check check whether the 3D vision sensor requires
a calibration.

\/

Executing a Calibration If the check result shows Need calib. in 3.5.3
Executing a Geometric Variation Check,
execute a calibration.

Register the near and far images in the
processing item and execute a calibration.
\/
Reflecting the Results in the Camera  The image sensor, have the modified
Calibration AOS calibration data reflected in the 3D vision

Sensor.
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3.5.1. Preparation

To reliably detect the camera calibration target, make the following software and hardware

preparation in advance.
Software preparation: Switch to the scene to configure.

Loading a sensor controller project sets the scene named Pick on hand_6 axis_XXX for Scene

No. 0 as a sample scene for the pick application.
Hardware preparation: Install the 3D vision sensor and the camera calibration target.

Step Description Window image, diagram

1 Software preparation: In the main I
window of the vision system, click

Edit flow Data save

Robot Current Pos- Get

the Scene switch button.

Robot Command Pos.

Scene switch

L 0.0000 W : 0.0000 ¥ : 0.0000 W : 0.0000
2.00 ¥ : 0.0000 P o: 0.0000 ¥ : 0.0000 P : 0.0000
2.00 Z: 0.0000 R : 0.0000 Z : 0.0000 R:  0.0000
Select the scene No. 127 Camera [ Z
Calibration AOS.
Scane group - [0.5cene group 0 Switch

Click OK to switch the scene.

Scene : l127 Camera Calibration AOS :I

-

Cancel ‘

BB wr, Var. 300

5 Frag. Var.

200 7
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2 Hardware preparation: Place the
camera calibration target so that
the following conditions are met.

* |t is seen that the 3D vision
sensor is placed directly above
the center of the camera

1 Optical Axis

calibration target.
* It is seen that the optical axis of
the 3D vision sensor forms an

Calibration
Target Plane

angle of 90 + 5 degrees with the
plane of the camera calibration
target.

There are two methods of
movement, for example.

1. Move the 3D vision sensor
attached to the camera stand.
2. Move the camera calibration
target with the 3D vision sensor
fixed.

3.5.2. Configuring the Camera Image Input AOS
Set the imaging position, shutter speed, camera gain, and measurement range of Z so that the
camera calibration target can be measured properly.
Make sure that the warmup of the 3D vision sensor is completed before you perform the
procedure below.

Step Description Window image, diagram

1 In the main window, click the 0. f 0.Camera Image Input AOS
Camera Image Input AOS icon to ﬂ[@

open the setting window.

1.Camera Calibration AQS

.-1
Bl
— 2.Calculation

‘e8| 3Resultoutput (Message)

&0
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2 Select the Select camera tab.

Camera setting (3D) | Camera setting (2D) Qutput setting Select camera
Click the Update button to update e T
the calibration data held in the Model - FH-SMDA-GS0508
Camera Image Input AOS Serial No. : SAMPLE00220220
processing item. Camera status : OK
Calibration date: Not complied with

¥ If the warmup is incomplete, the judgment is NG

Individual identification : OK

The camera information of this unit matches that of the
connected camera.

Save ‘ Load ‘ Update

v

The camera information of this unit will B& acquired from the connedted camera and updated
Connected camera | FH-SMDA-GS0508(SAMPLEDD220220)

i

The AOS camera information has been successfully loaded from the connected camera

22



To back up the current calibration
data, click the Save button to
save the AOS camera information.

«Camera informat ion

Model : FH-SMDA-GS050B
Serial No. : SAMPLED0220220
Camera status : oK

Calibration date: Not complied with

W If the warmup is incomplete, the judgment is NG

Individual identification:  OK
The camera information of this unit matches that of the

connected camera.
—_—
Save Load Update
_ -
v
File name | AosCameralnfo.bin lﬁ
Type : |20s camera Information File =l
OK Cancel
v

Camera information i

The AOS camera information has been successfully saved to the file.

OK
3 Select the Camera setting (3D) 0.Camera Image Input AOS

tab page Camera setting (3D) | Camera setting (20} Output setting Select camera

Confirm that the 3D imaging ON Cenera setlings

check box is selected. [17 3D imaging ON
Shutter speed : | mu [us]
Camera gain I—o\_l
Light gain : | 100 %

23



Confirm that Measurement range
of Z is set to 350 to 650 mm.

Confirm that Detection point is
set to the center of the image.
Confirm that Width of detection
region and Height of detection
region are set to 100.

Measurement settingzs

Measurement range of Z -

oo 1T w000 ] mm)

Detection point : ‘ T
[eas] - | [ s8] -] H—j

P
L] <] - | on
[l <] -] w0

Width of detection region :

Height of detection region :

Measurement settings

Measurement range of Z:

[ 380.0000 _||

Detection point :

£50.0000 u [mm]

1]

548 | - 486 | - <—| —>|
B

T oL <[> ] wn

100|...| < | = | [

Width of detection region :

Height of detection region :

Click the Change display button
to display the through image.

While viewing the through image,
set Shutter speed, Camera gain,
and Light gain so that the
exposure is appropriate.

If the exposure is appropriate, the
distance image of the camera
calibration target is displayed as
shown in the figure on the right.
On the camera calibration target,
the boundaries of dots may have
some lost point clouds.

Aliew

Freeze image display

| Change display |

+Camera settings
¥ 3D imaging ON
Shutter speed :

Camera gain :

Light gain :
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Select the Captured image Display settings
option to display the captured Displayimage:  Depthimage [ Capturedimage |
image with a pattern.

W Display color image
Confirm that the calibration target I™ Display line bright

is captured.

I

amers wang (30| Comeea seong 20| Oupat setng Sesect amen

Fresce mage Ay Change gl |

Chnbrs 1L inE

20 imagng 0N
St et —
[e——

Lgtt pan |
Maseuraent sl ines.
Massursmant fange ol 1

[

Duinctin poist

ot dmesonregan [ ia| | | + |
et ot vmchengon [ en]_] | o] it

fhessurenent rmvelty

Measrement vakie X [ o | il withp ———————————
e v j_,J '-']_ ﬂ Dusgiryamage - Dwpmomaze 1 Captasgmmage |
T R | B i e

Mawrum el ¢t L 'ﬁl I Dagpiay bne bright

[

Averag vanie o1 £

With the detection point placed in

g (00| Camems semro a0y |  vaeet seemns

a white area on the plate as [ | cvmann | |8
shown in the figure on the right, ?.tgf““?h
adjust the settings so that the ooy —
contrast between the pattern and Tf«}j A
the background is high. = ,:_J_,T_J:;-Uﬂ %
e N | HN

Vegrtctsmamnmgan: [ | <[ -]

pamireset, revslly

s S
[T tiaslar sattinm
ﬁjjjﬂ sryamase . © Decmiessge ¥ Cauragimae
= | B cvepios e i
B[ oarn

ratureran e & 18062 (e
Uy st vabi ¥ (R
Unamuremen vatie T 008 i
e vakes of 2 b0 [
o v o £ JOI4TT [y
Arntaga vabie o LT

sl

Good image example:

(a

900

Coo

ERATR

[
N
[
LS
LS
'y
[
s
4!
[y
&
by
by
t

v

5

o

Bad image example 1 (Too bright):
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Bad image example 2 (Too dark):

Select the Camera setting (2D)
tab page.

Confirm that the 2D imaging ON
check box is selected.

Click the Change display button
to display the through image.

While viewing the through image,
set Shutter speed, Camera gain,
and Light gain so that the dot
pattern is visible without halation
on the camera calibration target
image.

(.Camera Image Input ADS

Camera sefting (3D)} Camera setting (2D) Output setting [ Select camera ‘

Camera settings

¥ 2D imaging ON
Shutter speed : I—E.OCO:-J [us]
Camera gain I DJ

Light gain : | 100 =]
Niew
Freeze image display Change display

Camera settings

¥ 2D imaging ON

Good image example:

Bad image example 1 (Too bright):
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Bad image example 2 (Too dark):

© If there are no more changes,
click the OK button to close the

setting window. Cancel

LETTAT A
8 Prag, vare LD 1
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3.5.3. Executing a Geometric Variation Check
Execute a geometric variation check. If the geometric variation value is within the allowable
range, there is no need to perform the calibration steps in 3.5.4 and later.

Step Description Window image, diagram

1 Open the Camera lmage Input
AOS processing item.

0.Camera Image Input AQS

1.Camera Calibration ACS

2.Calculation

”;::QI 3.Result output (Message)

In the Input parameter tab page,
confirm that Unit ref number
matches the unit number of the [SD Imaging unit settines

Input parameter | Geometric var. checkl Calib. setting |

Camera Image Input AOS Unit ref number : |0_Camera|mage Input A0S ¥|
processing item set in 3.5.2.

2 Open the Geometric var. check 1.Camera Calibration ADS
tab page, Input parameter |Geometric var. checl Calib. setting | Data in-out |

Confirm that Tolerance (Upper Geometric var. check setting
Value) is set to the recommended [Talerance {(Upper Value) : [ 0.1000| - |
value (0.1).

28



3 Click the Change display button

to display the through image.

Confirm that Meas. value Z is
within 400 + 5 mm and visually
check that the optical axis of the
3D vision sensor is perpendicular
to the plane of the plate.

Refer to the figure on the right for
the posture of the camera
calibration target.

After you check the above, click
the Change display button once
again to return to the freeze
image display.

Aiew

Freeze image display

| Change display l

Meas. value Z [mm] :

Meas. value Z [mm] : 3997818
Aliew
Through image display ‘ Change display

I 399.6706 I

Miew

Through image display

Meas. value Z [mm] :

Change display

399.6706

Click the Var. check button to
display the results of the
geometric variation check in the
Geometric var. check result
area.

Geometric var. check setting

Tolerance (Upper Value) :

| Var. check l

29



If Geometric var. check result
shows No need calib., AOS
camera calibration is
unnecessary. This means that
there is no need to perform 3.5.4
Executing a Calibration and later
procedures.

In this case, in the Select camera
tab page of the Camera Image
Input AOS processing item,
Calibration date remains Not
complied with. However, it is not a
problem.

If Geometric var. check result
shows Need calib., the 3D vision
sensor requires a calibration.
Follow the steps in 3.5.4
Executing a Calibration to set up
the vision system.

If Geometric var. check result
shows Plate detection failure,
Wrong plate posture, etc., and the
variation check fails, adjust the
position of the camera calibration
target or the image input settings
in the Camera Image Input AOS.

Geometric var. check result
Geometric var. value :
Geometric var. check result :

Meas. value Z of plate [mm] :

Detected posture RX of plate [deg] :
Detected posture RY of plate [deg]:
Detected posture RZ of plate [deq] :

0.0577
399.0599
0.5741
0.2790
-0.3257

Camera informat ion

Individual identification:  OK

connected camera.

‘ Save | Load |

Model - FH-SMDA-GS0508
Serial No. : SAMPLE00220220
Camera status : oK

Calibration date:

¥ If the warmup is incomplete, the judgment is NG

The camera information of this unit matches that of the

Update |

[Geometric var. check result
Geometric var. value :
Geometric var. check result :

Meas. value Z of plate [mm] :

Detected posture RX of plate [deg] :
Detected posture RY of plate [deq] :

Detected posture RZ of plate [deq] :

0.3300

Need calib.

396.0393
0.5844
0.2217

-0.1217

‘Geometric war. check result
Geometric var. value ;
Geometric var. check result :

Meas. value Z of plate [mm] :

Detected posture RX of plate [deq] :
Detected posture RY of plate [deg] :
Detected posture RZ of plate [deg] :

I-Nrong plate posturel

396.9607
0.5565
0.2880

-15.8858
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3.5.4.

Executing a Calibration

If the check result shows Need calib. in 3.5.3 Executing a Geometric Variation Check, execute

a calibration. Follow the steps below to register the near and far images, and execute a

calibration.
Step Description Window image, diagram
1 Select the Calib. setting tab |1 Somcra EaCation A0S
page Input parameter |Geometric var. check Calib. setting Data in-out
2 Click the Change display button Aiew

to display the through image.

Confirm that Meas. value Z is
within 400 + 5 mm and visually
check that the optical axis of the
3D vision sensor is perpendicular
to the plane of the plate.

After you check the above, click
the Change display button once
again to return to the freeze
image display.

Freeze image display

Meas. value Z [mm] :

| Change display |“

399.6680

ey

Freeze image display

Meas. value Z [mm)] :

Change display |
399 6680

Yiew
Through image display

Meas. value Z [mm] :

Change display I

399.6859

Click the Plate detection button
to detect the camera calibration
target.

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm] :

Reg. result :

Registered image count :

Detected posture RX of plate [deg] :
Detected posture RY of plate [deg] :
Detected posture RZ of plate [deg] :

Meas. value Z of reg. image [mm] :

I] Plate detection I

Ready to detect

|
|

Ready to regist
0/ 2
- =
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Confirm that Result of plate
detection shows Plate detection
success.

Confirm that Meas. value Z of
plate shows a value around 400

Calib. image reg.

Plate detection

Result of plate detection :

Meas. value Z of plate [mm] :

Plate detection success
396.1320

mm. Detected posture RX of plate [deg] : 0.5788
Detected posture RY of plate [deg] : 0.2442
Detected posture RZ of plate [deg] : -0.2950

‘ Reg.
Reg. result : Ready to regist
Registered image count : 0/ 2
Meas. value Z of reg. image [mm)] : -1 -
4 Click the Reg. button to register S| RS [
the captured image.
Plate detection

Result of plate detection : Plate detection success
Meas. value Z of plate [nm] : 396.1320
Detected posture RX of plate [deg] : 05738
Detected posture RY of plate [deg] : 0.2442
Detected posture RZ of plate [deg] - -0.2950

[ =~ |

Reg. result : Ready to regist
Registered image count : 0/ 2

Meas. value Z of reg. image [mm] : -1 -

32



Confirm that Reg. result shows
Reg. success and Registered
image count shows 1/ 2.

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm)] :

Detected posture RX of plate [deq] :
Detected posture RY of plate [deq] :
Detected posture RZ of plate [deg] :

Reg. result:

Registered image count

Meas. value Z of reg. image [mm] :

Plate detection

Plate detection success
396.1320

0.5788

02442

-0.2950

Delete latest reg.

Reg. success

396.1320/ -

5 Click the Change display button

to display the through image.
Move the 3D vision sensor or the
camera calibration target so that
the distance from the 3D vision
sensor to the camera calibration
target is 600 mm.

Confirm that Meas. value Z is
around 600 mm and visually
check that the optical axis of the
3D vision sensor is perpendicular
to the plane of the plate.

After you check the above, click
the Change display button once
again to return to the freeze
image display.

Yiew
Freeze image display

Change display II

Meas. value Z [mm] : 3996767
' iew

Through image display Change display
Meas. value Z [mm] : 600.3303
Yiew

Through image display Change display
Meas. value Z [mm] : 600.3303
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6 Click the Plate detection button
to detect the camera calibration
target.

Confirm that the detection result
of the camera calibration target
shows Plate detection success.
Confirm that Meas. value Z of
plate shows a value around 600
mm.

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm] :
Detected posture RX of plate [deg] :
Detected posture RY of plate [deg] :
Detected posture RZ of plate [deg] :

Req. result:

Registered image count :

Meas. value Z of reg. image [mm] :

Flate detection I

Plate detection success

396.1320
0.5788
02442

-0.2950

Delete |atest reg.

Reg. success

396.1320/

17 2

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm] :
Detected posture RX of plate [deq] :
Detected posture RY of plate [deg] :
Detected posture RZ of plate [deg] :

Req. result:

Registered image count :

Meas. value Z of reg. image [mm] :

Flate detection |

Plate detection success
I 593.2310'

0.5825
02884
-0.3610

Reg.

Delete latest req.

Reqg. success

396.1320/

11 2
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[/ Click the Reg. button.

Confirm that Reg. result shows
Reg. success and Registered
image count shows 2/ 2.

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm] :
Detected posture RX of plate [deg] :
Detected posture RY of plate [deq] :
Detected posture RZ of plate [deg] :

Reg. result :

Registered image count :

Meas. value Z of reg. image [mm] :

Flate detection

Plate detection success
593.2310

0.5825

02884

-0.3610

I] Reg.

‘ Delete latestreg.

Reg. success
17 2
3296.1320/ -

Calib. image reg.

Result of plate detection :

Meas. value Z of plate [mm] :
Detected posture RX of plate [deg] :
Detected posture RY of plate [deg] :
Detected posture RZ of plate [deq] :

Reg. result:

Registered image count :

Meas. value Z of reg. image [mm] :

Plate detection

Plate detection success
593.2310

0.5825

0.2884

-0.3610

‘ Delete latest reg.

396.1320/ 593.2310

8 Click the Execute calib. button to
execute calibration with the
registered images.

l Execute calib.

Result of calib.
Geometric var. before calib. -
Geometric var. after calib. :

Result of calib. :

Ready to correct
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Confirm that Result of calib.
shows Calib. success.

‘ Execute calib.
Result of calihb.
Geometric var. before calib. 0.3320
Geometric var. after calib. 0.0443

Result of calib. : lCﬂlib_ success

3.5.5. Reflecting the Results in the Camera Calibration AOS
Follow the steps below to have the modified calibration data reflected in the 3D vision sensor.

Step Description

Window image, diagram

1 Select the Data in-out tab page.

1.Camera Calibration AOS

Input parameter | Geometric var. checkl Calib. sefting Data in-out

2 Click the Reflect button.

Click the OK button in the writing
warning dialog box.

The message Finished reflect
modified camera param. to
sensor is displayed to indicate
that the writing is successful.

Autput calib. result

Last calib. date-time : Have not comrected

Reflect modified camera param. to sensor :

| Reflect

Frecaden

Geomnewic vie. befors calib. - 0.3320
Geomelnc var 3 il 0 0443

Finished reflect modified camera param. to sensor.
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Click the OK button to close the B

writing successful message dialog
Finished reflect modified camera param. to sensor.

[ ]

Confirm that the time shown in Output calib. result
Last calib. date-time matches

box.

Last calib. date-time - [ 2021102101 09:49:45]

the time when the calibration was
executed.

. . Reflect modified camera param. to sensor :
The execution date and time of

calibration is the internal date and Reflect

time of the vision system that

indicates when the Execute calib.
button was clicked.
Click the OK button to close the

Camera Image Input AOS :
processing item setting window. OK _ Cancel

3 In the main window, click the Data

Edit flow Data save Scene switch
save button.

Switch layout

In the confirmation dialog box,
click the OK button.

This completes the AOS camera

Save settings?

calibration.
OK Cancel
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3.5.6. Troubleshooting for AOS Camera Calibration
If AOS camera calibration fails, refer to Key Points for Test Measurement and Adjustment for
each processing item in the Vision System FH series Processing Item Function Reference
Manual for 3D Robot Vision (Cat. No. Z445).
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I 3.6. Automatic Calibration (Vision Master)

With the 3D vision sensor attached to the robot hand, send control instructions from the vision
system to the robot. As the robot moves, the 3D vision sensor moves and automatically sets
up and execute a calibration.

It is a requirement that you complete up to Chapter 7 3D Sensor Software Installation of the
Vision System FH series 3D Robot Vision Application Construction Guide (Cat. No. Z446).
This section assumes that the Layout 2 window is used.

AWarning

Make sure that you always use a sensor controller project that

matches the robot type. If the type is mismatched, the robot may

operate in an unexpected manner.

Make sure that the robot is operated by personnel who have A
completed special training for safety and health.

Make sure that you can stop the operation of the robot at any time by

pressing the emergency stop button.

El Precautions for Correct Use

For robot-related settings, refer to the Vision System FH series Robot Connection Guide
corresponding to each robot in Related Manuals.

Set the position of the robot hand so that the distance between the 3D vision sensor
and the camera calibration target can be changed within a range of 400 to 600 mm.
This wizard configures only the minimum required settings. To configure advanced
settings, refer to the following document listed in Related Manuals in this manual. Vision
System FH series Processing Item Function Reference Manual for 3D Robot Vision
(Cat. No. Z445)

@ Additional Information

If the wizard does not work as described, you may not have followed the procedure correctly.
Redo from the beginning of the wizard.
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1 Inthe main window, click the Switch layout button and switch to Layout2.

Edit flow Data save Scene switch

Switch lavout

Switch layout

Layout number : ILa].fnth 'l

Il (0] 4 ‘ Cancel

2 In the main window, click the Camera Calib. AOS Setting button to start the wizard.

3 Read the wizard instructions and configure the settings on pages 1/25 to 25/25 of the

wizard.
D ot ety [Cawera calib- ADS setling]
[+ fritch to the cumera calib. 405 scenel | 5yart the Casera calib. ADS setting guidance.
1. Tearvection check vith U i
[ e bt 1ot Tl b *If the window is hidden in the back, press the button again to make the window appear in

lhemeeuau :A[Ih. l.awat] the Front.

. [Eave the cesa
i tsu Imaging omdium ullln;]
imaging condition selting]
o the near Imate pos,

3: for plale delection (near imge pos.
Lhe near image position]
. [Recister the mr image Nfl““‘]
mage pos,

the far i
!?. E‘&u khe al-b Lorgal (far imauge pos.
for plate deteckion (far imbee pos.
13 [Gat Lha far (mips position]
70, [Pexister the far imace nml:a\]
: | © Gamera Calibration

Eqm ekt ine(On)]
the M camera cal lbration resulis]
ey progras]




To configure the settings on the next page, click the Next button.

ihe sebu g
fon check with Lhe cont ol fer]
wolfon speed setding]

e
for plate detecllnn {far imgs
[Gat tha far (waps pozit
er the far image nnslnml
& Dumara Ealibrat jon #05]
Pl wl.l.l

ar image pos. ‘
Ahe calib. Largel (far image pus. )
Pos,

ok

Pa MG camars callbest lon rasults]
rogras]

[Camera calib. AOS selting]
Start the Camera calib. AOS setting guidance.

i]f %Im window is hidden in Lhe back. press the bulton agzain lo wake the window ampear in
Lthe fronl.

| RS

I Hext I Glose I

To return to the settings on the previous page, click the Previous button.

re b.
Tar plite detect ion (far isage pos.

. & Camars.
= [ setvinattid]

[Setup completed]

Camera Calibration ADS sellings are complete.

I Previous I 5/ 5 l Close l

To close the wizard, click the Close button.

imaging condition seiting]
[0 imagine conditlon setting]
nea)

{
7
g
o
§.

ister Lhe far um miumﬁl
& Canera Calibration AKS]
[Duteul =eii] (

m‘: Al r o, ] d
re Lhe calib. target (near inage poz.

urlnwml;

[Camera calib. AOS setting]
Start the Camera calib. A0S setting guidance.

x[f the window iz hidden in the back. press the bulion again to make Lhe window appear in
the front.

I/ 2

liexct I lose I
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4 This completes the Camera Calibration AOS setting.
Click the Close button to close the wizard.

[Setup conpleted]

e Camera Calibration AUS settings are comrlete.
: nc
0. ing condibion sell
i ihe nesr image pos.
2. [Messure the calib. laresl (near imsge pos,
4. [Check for plate detection (near image pos..
4. & the rear isage posi
5. [Register the near image position]
B. Lo the far isags m% 5
7. re the callb, target (far (mage pos. ).
18, [Check for plate detection (far imsge Fos. ),
18. t the far isage positi
0. m« the far image position]
L & Camera Callbration ADS]
2, [Duteust ssdd ing(ON}]
23, [Swwve the AKG casers calibration results]
(4 [Show the aﬂwmr‘-]
26, up compl

Previous 2/ 26 i




I 3.7. Automatic Calibration (Robot Master)

This section describes an example of designing a robot program that automatically executes
AOS camera calibration by control instructions from the robot, using a sample program for

AOS camera calibration (fhsample_calaos).

To execute AOS camera calibration with the method described in this section, it is required
that you set up the vision sensor according to the method described in 3.6. Automatic
Calibration (Vision Master) and that you place the camera calibration target in the position

where you placed it during the setup.

The robot program consists of the following steps. If you need detailed information on each
function, refer to the Vision System FH series Robot Connection Guide corresponding to each

robot manufacturer.

= = =
) [ )

=
w

Connecting the Vision Sensor to the Robot Controller
\/
Switching Scenes on the Vision Sensor
\/
Acquiring the Camera Status from the 3D Vision Sensor

v

Acquiring the Calibration Date/Time Comparison Result from
the 3D Vision Sensor

\/

Changing the Calibration Mode of AOS Camera Calibration
\/

Acquiring the Near Imaging Position
\/

Moving the Robot to the Near Imaging Position
\/

Executing a Measurement (Near Imaging Position)
\/

Acquiring the Far Imaging Position
\/

Moving the Robot to the Far Imaging Position
v

Executing a Measurement (Far Imaging Position)
\/

Ending the Program (Normal End)
\/

Ending the Program (Error End)

M Precautions for Correct Use

» The implementation procedure of the robot program described in this section is for
reference only. Design, implement, and test the robot program for actual operation according

to your environment.

« In the main window of the vision system, or in the Layout setup, make sure that Output is
ON for the current layout. If it is OFF, the vision system does not output measurement

values.




3.7.1. For OMRON Viper Series

Connecting Vision Sensor to Robot Controller
The following describes a program that connects the vision system to the robot controller.

1 Declare internal variables.
* Description omitted (Refer to the source code.)

2 Execute the global variable initialization function (fhdefglobal).
ICALL fhdefglobal Q) I Initialization function for external variables

socket _no = 0

err_no = success

cur_local_coord = 0

cur_tool_coord = 0

cmd_res = 0

warmup_flg = 0

TYPE "Initialization Done."

3 Setthe IP address and port number of the vision system as variables (if the default
values need to be changed).

;Set the network configuration

$ip_address = "10.5.5.100" IP address

$port_no = "9876” Port number

retries_connect = 2 ;times
timeout_connect = 4 ;sec
retry_count = 2 ;times

time_out = 4 ;sec

4 With the variables set as arguments, execute the connection function (fhconnect).

;Connect to the FH server

WHILE bconnected == 0 DO

CALL fhconnect($ip_address, $port_no, retries_connect, timeout_connect,

socket_no, err_no)

Connection function with the Vision Sensor (FH server)
; Error check

IF err_no <> success THEN
TYPE "ERROR: fhsample_main(): Connection failed. Exit:", err_no
GOTO 11
END
END

TYPE ""Connection Done."
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Switching Scenes on the Vision Sensor

The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the variable set as an argument, execute the scene switching function
(fhsample_chgscn).

scene_no = 127 Scene number

CALL fhsample_ chgscn(socket_no, retry_count, time_out, scene_no, err_no)

Scene switching command execution sample function
; Error check

IF err_no <> success THEN
TYPE "ERROR: fhsample_main():Change scene No. failed. Exit :*, err_no
GOTO 10

END

Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the vision system, set the

nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the

nonprocedural command transmission function (fhrunsendcmd).

;Get Camera Status

WHILE warmup_flg == 0 DO

$cmd_name = "RBCOM_GET_CAMERA_STATUS"
$cmd_arg[0] = "
$cmd_arg[1] = "
$cmd_arg[2] = "
$cmd_arg[3] = "
$cmd_arg[4] = "

cmd_arg_num = 0O

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[], err_no)

IF err_no <> success THEN

nonprocedural command transmission function
GOTO 10

END
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2 To receive the response to the camera status acquisition command from the vision
system, execute the numerical sequence receiving function (fhrunrecvval).

CALL fhrunrecvval(retry_count, time_out, socket no, param[], err_no)

IF err_no <> success THEN numerical sequence receiving function
GOTO 10

END

IF param[0] <> O THEN
GOTO 10

END

3 Keep sending the camera status acquisition command to the vision system until the
camera status changes to warmup complete.
CASE param[1l] OF

VALUE -1: _ _
If the camera status is warmup incomplete, send the camera
warmup_flg = 0 L .
status acquisition command again.
WAIT 1000
VALUE 1: If the camera status is warmup complete, proceed to the next
warmup_flg = 1 | ,cessing.
ANY
GOTO 10

END
END

Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the vision system and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the vision system, set
the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and execute
the nonprocedural command transmission function (fhrunsendcmd).

;Get Calib time

$cmd_name = "RBCOM_GET_CALIBTIME_COMP™
$cmd_arg[0] = "

$cmd_arg[1] = "

$cmd_arg[2] = "

$cmd_arg[3] = "

$cmd_arg[4] = "

cmd_arg_num = 0O

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[], err_no)

IF err_no <> success THEN L. .
nonprocedural command transmission function

GOTO 10
END
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2 To receive the response to the calibration date/time comparison result acquisition
command from the vision system, execute the numerical sequence receiving function
(fhrunrecvval).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (fhsample_main) without executing camera calibration.

CALL fhrunrecvval(retry_count, time_out, socket no, param[], err_no)

IF err_no <> success THEN . . .
- numerical sequence receiving function
GOTO 10
END
IF param[0] <> O THEN
GOTO 10

END

IF param[1] == 1 THEN
TYPE "The calibration date and the current date have been matched"
TYPE "Calibration is not necessary"
GOTO 11

END

If calibration is not required, execute the sample program (fhsample_main).

Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument $cmd_arg[0] to 1.
To send the camera calibration mode change command to the vision system, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (fhrunsendcmd).
;Set Calib mode

$cmd_name = "RBCOM_SET CALIB_MODE™

Set the camera calibration mode to automatic
$cmd_arg[0] = 1"

calibration.
$cmd_arg[1]

$cmd_arg[2] = "

$cmd_arg[3]

$cmd_arg[4]

cmd_arg_num = 1

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

IF err_no <> success THEN L.
nonprocedural command transmission function

GOTO 10
END
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2 To receive the response to the camera calibration mode change command from the
vision system, execute the numerical sequence receiving function (fhrunrecvval).

CALL fhrunrecvval(retry_count, time_out, socket no, param[], err_no)

IF err_no <> success THEN numerical sequence receiving function
GOTO 10

END

IF param[0] <> O THEN
GOTO 10

END

Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
$cmd_arg[0] to 0. To send the camera calibration imaging position acquisition
command to the vision system, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

;Get Calib Position Near

$cmd_name = ""RBCOM_GET_CALIB_POS"

$omd_arg[0] Set this argument to O to acquire the near

$cmd_arg[1] = "
$cmd_arg[2] = "
$cmd_arg[3] = "
$cmd_arg[4]

I
S

imaging position.

1
=

cmd_arg_num

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

IF err_no <> success THEN - .
- nonprocedural command transmission function

GOTO 10
END

2 To receive the near imaging position from the vision system, execute the numerical
sequence receiving function (fhrunrecvval). Store the values of the received near
imaging position in variables.

CALL fhrunrecvval(retry_count, time_out, socket_no, param[], err_no)

IF err_no <> success THEN . . .
numerical sequence receiving function
GOTO 10
END
IF param[0] <> O THEN
GOTO 10

END
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cal_pos_near_x = param[1]
cal_pos_near_y = param[2]
cal_pos_near_z = param[3] Assign the values of the received near imaging position
cal_pos_near_w = param[4] to variables.

cal_pos_near_p = param[5]

cal_pos_near_r = param[6]

Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Execute the robot motion function (fhsample_move) to move the robot to the acquired
near imaging position.

;Move the calib position near

CALL fhsample move(cal_pos_near_x, cal_pos_near_y, cal_pos_near_z,

cal_pos_near_w, cal_pos_near_p, cal_pos_near_r, err_no)

1F <> THEN . .
err_no success Robot motion sample function
GOTO 10

END

/A\WARNING

+ These operations drive the robot.
- Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.

Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the vision system, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

;Send Measure Command
$cmd_name = ""MEASURE"
$cmd_arg[0]
$cmd_arg[1]
$cmd_arg[2] = "
$cmd_arg[3]

$cmd_arg[4]

cmd_arg_num = 0

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

IF err_no <> success THEN L. .
nonprocedural command transmission function

GOTO 10
END
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2 To receive the response to the measurement command from the vision system,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

;Recv Command Response

CALL fhrunrecvres(retry_count, time_out, socket no, cmd_res, err_no)

IF err_no <> success THEN ..
- command response receiving function
GOTO 10
END

;Command Response Check

IF cmd_res <> 1 THEN
GOTO 10 If the response is not OK, exit the program.
END

3 To receive the measurement result from the vision system, execute the numerical

sequence receiving function (fhrunrecvval) and check the value of the received overall

judgment.
This program is created on the assumption that the measurement result from the
vision system is sent as “ TJG.”

;Get the Measurement Result

CALL fhrunrecvval(retry_count, time_out, socket _no, param[], err_no)

IF err_no <> success THEN . s .
numerical sequence receiving function
GOTO 10
END

;Total Judge Check

IF param[0] <> 1 THEN
GOTO 10 If the overall judgment is not OK, exit the program

END
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Acquiring the Far Imaging Position

The following describes a program that acquires the far imaging position registered in Automatic

Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument

$cmd_arg[0] to 1. To send the camera calibration imaging position acquisition

command to the vision system, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

;Get Calib Posit

ion Far

$cmd_name = ""RBCOM_GET_CALIB_POS™

$cmd_arg[0]

I
=

Set this argument to 1 to acquire the far

$cmd_arg[1] = "
$cmd_arg[2] = "
$cmd_arg[3] = "
$cmd_arg[4] = "

cmd_arg_num = 1

imaging position.

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

IF err_no <> success THEN

GOTO 10
END

nonprocedural command transmission function

2 To receive the far imaging position from the vision system, execute the numerical

sequence receiving function (fhrunrecvval). Store the values of the received far

imaging position in variables.

CALL fhrunrecvval(retry_count, time_out, socket_no, param[], err_no)

IF err_no <> success THEN

GOTO 10

END

IF param[0] <> O
GOTO 10

END

THEN

cal_pos_far_x =
cal_pos_far_y =
cal_pos_far_z =
cal_pos_far_w =

cal_pos_far_p =

cal_pos_far_r =

param[1]
param[2]
param[3]
param[4]
param[5]
param[6]

nonprocedural command transmission function

Assign the values of the received far imaging position to

variables.

51



Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Execute the robot motion function (fhsample_move) to move the robot to the acquired
far imaging position.

;Move the calib position Far

CALL fhsample move(cal_pos_far_x, cal_pos_far_y, cal_pos_far_z,

cal_pos_far_w, cal_pos_far_p, cal_pos_far_r, err_no)

IF err_no <> success THEN . .
- Robot motion sample function
GOTO 10

END

/A WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.

Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the vision system, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

;Send Measure Command

$cmd_name = ""MEASURE"

$cmd_arg[0] = "

$cmd_arg[1]
$cmd_arg[2]
$cmd_arg[3] = "
$cmd_arg[4] = "

cmd_arg_num = 0

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

IF err_no <> success THEN L .
nonprocedural command transmission function

GOTO 10
END

2 To receive the response to the measurement command from the vision system,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

;Recv Command Response

CALL fhrunrecvres(retry_count, time_out, socket no, cmd_res, err_no)

IF err_no <> success THEN . .
Command response receiving function

GOTO 10
END
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;Command Response Check

IF cmd_res <> 1 THEN
GOTO 10

END

If the response is not OK, exit the program.

3 To receive the measurement result from the vision system, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall

judgment.
This program is created on the

assumption that the measurement result from the

vision system is sent as “ TJG.”

;Get the Measurement Result

CALL fhrunrecvval(retry_count, time_out, socket_no, param[], err_no)

IF err_no <> success TH
GOTO 10

END

;Total Judge Check

EN o .
nonprocedural command transmission function

IF param[0] <> 1 THEN
GOTO 10
END

If the overall judgment is not OK, exit the program

Ending the Program (Normal End)

The following describes processing that is carried out when AOS camera calibration is normally

ended.

1 If this processing is successful

, the program sends the camera calibration mode

change command to manual calibration by the nonprocedural command transmission
function (fhrunsendcmd), and then executes the sample program (fhsample_main).

11
;Set Calib mode

$cmd_name = "RBCOM_SET

CAL1B_MODE"

$cmd_arg[0] = 0"

Set the camera calibration mode to manual

$cmd_arg[1] = "
$cmd_arg[2] = "
$cmd_arg[3] = "
$cmd_arg[4] = "

cmd_arg_num = 1

calibration.

nonprocedural command transmission function

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[], err_no)

IF err_no <> success THEN

GOTO 10
END

CALL fhrunrecvval(retry_count, time_out, socket_no, param[], err_no)

IF err_no <> success THEN

GOTO 10
END
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IF param[0] <> O THEN
GOTO 10
END
IF bconnected == 1 THEN
CALL fhclose(socket_no, err_no)
END

TYPE "AOS Camera Calibration Successful

| CALL fhsample_mainQ) | Execute the sample program (fhsample_main).

Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 Ifan error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(fhrunsendcmd) to set the manual calibration mode, and then stops the program.
10

;Set Calib mode

$cmd_name = "RBCOM_SET CALIB_MODE™

Set the camera calibration mode
$cmd_arg[0] = 0"

$cmd_arg[1] = "
$cmd_arg[2] = "
$cmd_arg[3] = "
$cmd_arg[4] = "

to manual calibration.

nonprocedural command transmission function

1
=

cmd_arg_num

CALL fhrunsendcmd(socket_no, cmd_arg_num, $cmd_name, $cmd_arg[]. err_no)

CALL fhrunrecvval(retry_count, time_out, socket no, param[], err_no)

;Error
IF bconnected == 1 THEN

CALL fhclose(socket_no, err_no)
END
TYPE "AOS Camera Calibration Failed"
TYPE *"‘Disconnection Done"

STOP
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3.7.2. For OMRON TM Series
The explanation of the sample program is explained using the node name (component) /
device name (network) of the TM robot. For the TM S robots, see the table below.

™ T™M S
Node name fhdefglobal FH_v200_fhdefgloball
(Component) ChangeScene FH_v200_fhrunsendcmd1

GetCameraStatus | FH_v200_fhrunsendcmd?2

CompCalibTime FH v200_fhrunsendcmd3

GetImgPos FH_v200_fhrunsendcmd4

MEASURE FH_v200_fhrunsendcmd5

SetCalibMode FH_ v200_fhrunsendcmd6

RecvResponse FH_v200_fhrunrecvresl-fhrunrecvres2

RecvVval FH_v200_fhrunrecvvall-fhrunrecvval5
Device name FH ntd_FH

(Network)
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Initialization of the Sample Program
The following describes a program that is required to initialize variables and connect the vision
system to the robot controller.

1 Inthe Edit project window, select
the FHSAMPLE_CALIBAOS
subflow.

FHSAMPLE_CALIBAOS

2 The fhdefglobal component is
placed at the top of the flow.

Start
This component initializes global - i
variables that are required for the |
robot controller to communicate RABTIO fhdefglobal Component
with the vision system. .
# '-_I
No&Error

v
l

(J
3 Select the ChangeScene node on

the flow, and click the pencil icon f
to open the setting window. '3

Changescens fhrunsendcmd Component
— &
.r_-
Click SendString and confirm that
FH is selected in Choose Device. FHRobotVision OMRON
FH,vZOU,ﬂ\run—sendcmd_ @ X

Provider :General User

Node Name ChangeScene

Click Edit Device, and set the IP gl >

address and port number of the

L Network ><
vision system.
) Node Name FHRobotVision_ OMRON_FH_v200_f
After you set them, click the Done hrunsendemd1 SendStrina
button to close the dialog box. e
‘ Add Device Edit Device

There is no need to configure the & Ao DA
communication settings for each N

node since the sample program S il
uses the FH series as a common 10.5.5.100

communication device.
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Switching Scenes on the Vision Sensor
The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Inthe Edit project window, select the FHSAMPLE_CALIBAOS subflow.

FHSAMPLE_CALIBAOS

2 Select the ChangeScene node on the flow, and click the pencil icon to open the
setting window.

ChangeScene

fhrunsendemd Component

v

FHRobotVision OMRON _ @ ><
FH_v200_fhrunsendemd
Provider :General User

Node Name ChangeScene

SendString

inputArgument

II

3 Set the scene number (127) of the Camera Calibration AOS as an argument to the
fhrunsendcmd component.
Execute the fhrunsendcmd component with the set value to send a scene switching
command to the vision system.

* Click InputArgument > Variables[7] to open the setting window.

FHRobotVisi
on_OMRON
int _FH_v200_fh - I b ¢ .
runsendcmd Number of command arguments
1_var_cmdAr
gNum
FHRobotVisi
on_OMRON
string - 200 N.scengr| scene switching command
runsendemd
1_var_cmdN
ame

FHRobotVisi
on_OMRON

. _FH.v200 fh I . -
string(] runsendemd ~ 127 Scene number
1_var_cmdAr

g[0]

4 Execute the RecvResponse node to receive the response to the scene switching
command.

RecvRespons fhrunrecvres Component

()
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5 Check the execution result (command response) of the RecvResponse node.

The execution result is stored in the global variable
g_FHRobotVision_ OMRON_param|[0].
If the execution result is 1 (OK), proceed to the next node.

RecvRespons

it
;

NoError Error

No

g_FHRobotVision_O ; B Stop
Yes MRON_param(0]

<

Y.
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Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 Inthe Edit project window, select the CheckWarmUp subflow . The CheckWarmUp
subflow is called from the FHSAMPLE_CALIBAOS subflow.

CheckWarmUp

2 Select the GetCameraStatus node on the flow, and click the pencil icon to open the
setting window.

GetCameraSt

fhrunsendcmd Component
atus

v

FHRobotVision OMRON @ X
FH_v200_fhrunsendecmd

Provider :OMRON

Node Name GetCameraStatus
SendString >
inputArgument >

3 To send the camera status acquisition command to the vision system, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
fhrunsendcmd component.

FHRobotVisi
on_OMRON

_FH_v200_fh 0 Number of command

runsendcmd arguments
1_var_cmdAr
gNum
FHRobotVisi
on_OMRON
. _FH_v200 fh “RBCOM_GET_CAMERA_STAT Camera status
SING. unsendemd | us® acquisition command
1_var_cmdN
ame

int

4 Execute the RecvVal node to receive the response to the camera status acquisition
command from the vision system.

RecvVal fhrunrecvval Component
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5 Keep sending the camera status acquisition command to the vision system until the
camera status changes to warmup complete.

CameraStatu
s

g_FHRobotVision_O

V' WarmupCom

—
plete i An

g_FHRobotVision_O
MRON_param[1]
L

== 1

If the camera status is warmup complete,

proceed to the next processing.

q
J

\"

/g
top

MRON_param[1]

WarmingUp

Wart 1s

If the camera status is warmup incomplete, send

the camera status acquisition command again.
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Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the vision system and determines whether the AOS camera calibration
must be executed.

1 Inthe Edit project window, select the CompCalibTime subflow.
The CompCalibTime subflow is called from the FHSAMPLE_CALIBAOS subflow.

| CompCalibTime I

2 Select the CompCalibTime node on the flow, and click the pencil icon to open the
setting window.

CompCalibTi
me

fhrunsendemd Component

v

FHRobotVision OMRON ® X
FH v200 fhrunsendemd
Provider :OMRON

Node Name CompCalibTime

SendString >

| inputArgument >

3 To send the date/time comparison result acquisition command to the vision system, set
the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and execute
the fhrunsendcmd component.

FHRobotVisi

on_OMRON

_FH_v200_fh Number of command
runsendemd arguments
1_var_cmdAr

gNum

FHRobotVisi

on_OMRON Calibration date/time

ctring -FHv200fh _ |"RBCOM_GET_CALIBTIME.CO | comparison result
7 runsendemd ~ [ mp" acquisition command
1_var_cmdN

ame

4 To receive the response to the calibration date/time comparison result acquisition
command from the vision system, execute the numerical sequence receiving function
(FHRUNRCVVAL).

RecvVal fhrunrecvval Component
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5 If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (FHSMPLMAIN) without executing camera calibration.
* This processing is included in the FHSAMPLE_CALIBAOS subflow.

g_FHRobotVision_O
MRON_param([1]

CheckCalibTi V' SelectCalibM
meOK ode

1 \J ] I A\t
| FHSAMPLEM | SetCalibMod

LA ( e

If calibration is not required, execute the sample program (FHSAMPLEMAIN).

Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 Inthe Edit project window, select the FHSAMPLE_CALIBAOS subflow.

FHSAMPLE_CALIBAOS

2 To change the camera calibration mode to automatic calibration, set the variable to
determine the operation of SetCalibMode to 1, and execute the SetCalibMode subflow.

V  SelectCalibM e var_selectCal _ -
, 9 ibMode -
[
SetCalibMod )
e SetCalibMode SubFlow
®

3 In the Edit project window, select the SetCalibMode subflow.

SetCalibMode

4 Select the SetCalibMode node on the flow, and click the pencil icon to open the
setting window.
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SetCalibMod fhrunsendcmd Component
e

v

FHRobotVision OMRON ® X

FH_v200_fhrunsendecmd

Provider :OMRON

Node Name GetCameraStatus

SendString >

inputArgument >

5 To send the camera calibration mode change command to the vision system, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
fhrunsendcmd component.

FHRobotVisi
on_OMRON

int —Hv200fh I Number of command

runsendcmd arguments
1_var_cmdAr

gNum
FHRobotVisi
on_OMRON Camera calibration

sting — 1200 _ 1.cacom_ser caus.moper | mode change

runsendemd command
1_var_cmdN

ame

FHRobotVisi

on_OMRON
Variable set in step 2
il Lorseti var_selectCalibMode P

runsendemd
1_var_cmdAr
glo]

string(]

© To receive the response to the camera calibration mode change command from the
vision system, execute the numerical sequence receiving function (FHRUNRCVVAL).

Recvlial fhrunrecvval Component




Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 Inthe Edit project window, select the FHSAMPLE_CALIBAOS subflow.

FHSAMPLE_CALIBAOS

2 To acquire the near imaging position, set the variable to determine the operation of
MeasurelmgPos to 0 and execute the MeasurelmgPos subflow.

V' SelectNearim . var_selectim e
string N = 0

gPos gPos

MeasurelmgP

os @

MeasurelmgPos SubFlow

3 Inthe Edit project window, select the MeasurelmgPos subflow.

MeasurelmgPos

4 Select the GetimgPos node on the flow, and click the pencil icon to open the setting
window.

GetlimgPos fhrunsendecmd Component

v

FHRobotVision_OMRON_
FH_v200_fhrunsendcmd @ x

Provider :OMRON

Mode Name GetimgPos

SendString >
inputArgument >

5 To send the camera calibration imaging position acquisition command to the vision
system, set the nonprocedural command name to RBCOM_GET_CALIB_POS and
execute the fhrunsendcmd component.
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FHRobotVisi
on_OMRON

int ~Hv200fh [ Number of command

runsendcmd arguments
1_var_cmdAr

gNum

FHRobotVisi

on_OMRON Camera calibration
sting - 1-v200fh ¥ .opcom GET caLB post | imaging position

runsendcmd change command

1_var_cmdN
ame

FHRobotVisi

on_OMRON ) )
FH_v200_fh Variable set in step 2
o var_selectimgPos

runsendemd
1_var_cmdAr
g(0]

string(]

© To receive the response to the camera calibration imaging position acquisition
command from the vision system, execute the numerical sequence receiving function

(FHRUNRCVVAL).

RecvVal fhrunrecvval Component

Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Inthe Edit project window, select the MeasurelmgPos subflow.

MeasurelmgPos

2 Select the SetimgPos node on the flow, and click the pencil icon to open the setting

window.

Vv
SetimgPos
L -/

Set Node

e



Set

X

Node Name SetlmgPos

Digital I/0 10(0)

Variables Variables(6)

Analog I/O AlO(0)

3 Set the values of the acquired near imaging position as imgPos point values.

I[D"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue?(]] ’ aram(1]

F‘?:tpos"]v _ g_FHRobotVision OMRON_p
a\ue?‘l] . Al

I[J"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue?Z] ’ aram(3]

I[J"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue??;] ’ aram(4]

Point .
[imgPos'lV = g_FHRobotVision OMRON_p
alue[4] . g

I[J..Ci’r':t oty g_FHRobotVision_OMRON_p
aiue?Sl ‘ i)

4 Execute the Point node to move to the near imaging position.

imgPos Point Node

:
|

-

/A WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 Inthe Edit project window, select the FHSAMPLE_CALIBAOS subflow.

FHSAMPLE_CALIBAOS

2 To acquire the far imaging position, set the variable to determine the operation of
MeasurelmgPos to 0 and execute the MeasurelmgPos subflow.

i

V. Selectrarimg

Pos
§

.

MeasurelmgP MeasurelmgPos SubFlow

.

3 In the Edit project window, select the MeasurelmgPos subflow.

MeasurelmgPos

4 Select the GetimgPos node on the flow, and click the pencil icon to open the setting
window.

GetlimgPos fhrunsendecmd Component

L

FHRobotVision_OMRON_
FH_v200_fhrunsendcmd @ x

Provider :OMRON

Mode Name GetimgPos

SendString

inputArgument

II

5 To send the camera calibration imaging position acquisition command to the vision
system, set the nonprocedural command name to RBCOM_GET_CALIB_POS and
execute the fhrunsendcmd component.
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FHRobotVisi
on_OMRON
_FH_v200_fh
runsendcmd
1_var_cmdAr
gNum
FHRobotVisi
on_OMRON
_FH_v200_fh
runsendcmd
1_var_cmdN
ame

int

string

FHRobotVisi
on_OMRON
_FH_v200_fh
runsendemd
1_var_cmdAr
g(0]

string(]

C Number of command

arguments

Camera calibration

4 “RBCOM_GET_CALIB_POS" Imaging position
change command

Variable set in step 2

var_selectimgPos

© To receive the response to the camera calibration imaging position acquisition

command from the vision system, execute the numerical sequence receiving function

(FHRUNRCVVAL).

RecvVal fhrunrecvval Component

Moving the Robot to the Far Imaging Position

The following describes a program that moves the robot to the far imaging position.

1 Inthe Edit project window, select the MeasurelmgPos subflow.

MeasurelmgPos

2 Select the SetimgPos node on the flow, and click the pencil icon to open the setting

O

window.

\')
SetlmgFos

Set Node
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Set

X

Node Name SetlmgPos

Digital I/0 10(0)

Variables Variables(6)

Analog 1/0 I\ [e](v)]

3 Set the values of the acquired far imaging position as imgPos point values.

I[D"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue?(]] ’ aram(1]

F‘?:tpos"]v _ g_FHRobotVision OMRON_p
a\ue?‘l] . Al

I[J"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue?Z] ’ aram(3]

I[J"?r:tpos"]v _ g_FHRobotVision OMRON _p
a\ue??;] ’ aram(4]

Point .
[imgPos'lV = g_FHRobotVision OMRON_p
alue[4] . g

I[J..Ci’r:tpos,.w _ g_FHRobotVision OMRON_p
aiue?Sl ‘ i

4 Execute the Point node to move to the far imaging position.

imgPos Point Node

:
|

-

/A WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 Inthe Edit project window, select the FHSAMPLE_CALIBAOS subflow.

FHSAMPLE_CALIBAOS

2 If this processing is successful, the program changes the camera calibration mode to
manual calibration, and then executes the sample program (fhsample_main).

Change the camera calibration V. SelectCalibM var selectCal
mode to manual calibration. ode _ Sting . Mode = o

-
8

b

SetCalibMod

Execute the sample program

{ ;ﬁf{ﬂMpﬁfM (FHSAMPLE_MAIN).

Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 Ifan error occurs, the program execution is ended in the Stop node.
The Stop node is placed so that it is executed during error processing in each subflow.

V' SelectCalibM
ode

SetCalibMod

e
Bl Stop
~—

Stop Node
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3.7.3. For Robots Manufactured by FANUC Corporation
Connecting Vision Sensor to Robot Controller
The following describes a program that connects the vision system to the robot controller.

1 InTag C1:, set the IP address of the vision system. Also, set the port number of the
vision system.

2 Call the external variable initialization function (FHDEFGLOBAL) to initialize external
variables. The external variables include variables for managing the communications
status. At the time of execution, be sure to call the external variable initialization
function (FHDEFGLOBAL) to initialize them.

1: CALL FHDEFGLOBAL ;| Initialization function for external variables

3 Set the local coordinate system number and the tool coordinate system number to O.

2: UFRAME_NUM=0 ; Local Coordinate System No.
3: UTOOL_NUM=0 ; Tool Coordinate System No

4 For Registers 196 and 197, set the number of retry times at connection and the
timeout period (in seconds).
For Registers 198 and 199, set the number of retry times at communications and the
timeout period (in seconds).

5. R[196]=2 : The number of retry times at server connection
6: R[197]=10 . The timeout period at server connection [sec.]
7. R[198]=2 : The number of retry times at communications
8: R[199]=10 ; The timeout period at communications [sec.]

5 With the set register variables as arguments, call the connection function
(FHCONNECT) to connect to the vision system (FH server).

10: CALL FHCONNECT('C1:',R[196],R[197]) ; Connection function with the
11:  IF R[200]<>0,JMP LBL[999] ; Vision Sensor (FH server)

Switching Scenes on the Vision Sensor
The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the set variable as an argument, execute the scene switching function

(FHSMPLCHGSN).

Scene number
|13: CALL FHSMPLCHGSN(R[198],R[199],127) ; | Scene switching command
14: IF R[200]<>0,JMP LBL[998] ; execution sample function
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Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the vision system, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (FHRUNSNDCMD).

16: LBL[990];
17: WAIT 1.00(sec);

18: CALL
FHRUNSNDCMD(0,,RBCOM_GET_CAMERA_STATUS'"...")"....,". L),
19: IF R[200]<>0,JMP LBL[998] ; nonprocedural command transmission function

2 To receive the response to the camera status acquisition command from the vision
system, execute the numerical sequence receiving function (FHRUNRCVRES).

21: CALL FHRUNRCVVAL(R[198],R[199],170) ; | numerical sequence receiving function
22: IF R[200]<>0,JMP LBL[998] ;
23: IF R[170]<>0,JMP LBL[998] ;

3 Keep sending the camera status acquisition command to the vision system until the
camera status changes to warmup complete.

25 IF R[171]=(-1),JMP LBL[990] ;
26: : If the camera status is warmup incomplete, send the camera status acquisition
R command again.
27: IF R[171]<>(-1) AND R[171]<>1,JMP LBL[998] ;

If the camera status is not warmup complete or warmup incomplete, end the processing.
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Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the vision system and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the vision system, set
the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and execute
the nonprocedural command transmission function (FHRUNSNDCMD).

29: CALL
FHRUNSNDCMD(0,RBCOM_GET_CALIBTIME_COMP',"...". .00 ) s
30: IF R[200]<>0,JMP LBL[998] ;

nonprocedural command transmission function

2 To receive the response to the calibration date/time comparison result acquisition
command from the vision system, execute the numerical sequence receiving function
(FHRUNRCVVAL).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (FHSMPLMAIN) without executing camera calibration.

|32; CALL FHRUNRCVVAL(R[198],R[199],170) ; |numerical sequence receiving function
33: IF R[200]<>0,JMP LBL[998] ;
34: IF R[170]<>0,JMP LBL[998] ;
35: . If calibration is not required, execute the sample program (FHSMPLMAIN).

36: IF R[171]=1,JMP LBL[991] ;
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Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument to 1.
To send the camera calibration mode change command to the vision system, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (FHRUNSNDCMD).

Set the camera calibration mode to automatic calibration.

'

[ 38: CALL FHRUNSNDCMD(1,RBCOM_SET_CALIB_MODE' '1',"...,"...."....".) ; |
39: IF R[200]<>0,JMP LBL[998] ;

nonprocedural command transmission function

2 To receive the response to the AOS camera calibration mode change command from
the vision system, execute the numerical sequence receiving function
(FHRUNRCVVAL).

|41: CALL FHRUNRCVVAL(R[198],R[199],170) ; | numerical sequence receiving function
42: IF R[200]<>0,JMP LBL[998] ;
43: IF R[170]<>0,JMP LBL[998] ;
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Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
to 0. To send the camera calibration imaging position acquisition command to the
vision system, set the nonprocedural command name to RBCOM_GET_CALIB_POS
and execute the nonprocedural command transmission function (FHRUNSNDCMD).
Set this argument to O to acquire the near imaging position. )

45: CALL FHRUNSNDCMD(1,'RBCOM_GET_CALIB_POS''0',)"....,"...,"..."" ...

46; IF R[200]<>0,JMP LBL[998] ;

nonprocedural command transmission function

2 To receive the near imaging position from the vision system, execute the numerical
sequence receiving function (FHRUNRCVVAL). Store the values of the received near
imaging position in variables.

48: CALL FHRUNRCVVAL(R[198],R[199],170) ; | numerical sequence receiving function
49: |F R[200]<>0,JMP LBL[998] ;
50: IF R[170]<>0,JMP LBL[998] ;
51

52: PR[99,1]=R[171] ;

53: PR[99,2]=R[172] ;

54: PR[99,3]=R[173] : Assign the values of the received near imaging position
55: PR[99,4]=R[174] ; to variables.

56: PR[99,5]=R[175] ;
57: PR[99,6]=R[176] ;




Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Execute the robot motion function (FHSMPLMOVE) to move the robot to the acquired
near imaging position.

I 59. CALL FHSMPLMOVE(99) ; I Robot motion sample function
60: IF R[200]<>0,JMP LBL[998] ;

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A

button can stop its motion anytime.

Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the vision system, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (FHRUNSNDCMD).

|62: CALL FHRUNSNDCMD(0,'MEASURE","...")"..","..","...")"...") ; I
63: IF R[200]<>0,JMP LBL[998] ; nonprocedural command transmission function

2 To receive the response to the measurement command from the vision system,
execute the command response receiving function (FHRUNRCVRES).
If the response is not OK, execute the processing to end the program.

I command response receiving

[65: CALL FHRUNRCVRES(R[198],R[199],170) ; function

66: IF R[200]<>0,JMP LBL[998] :
|67: IF R[170]<>1,IMP LBL[998] ;

If the response is not OK, exit the program.

3 To receive the measurement result from the vision system, execute the numerical
sequence receiving function (FHRUNRCVVAL) and check the value of the received

overall judgment.
This program is created on the assumption that the measurement result from the

vision system is sent as “ TJG.”

|69: CALL FHRUNRCVVAL(R[198],R[199],170) ; I numerical sequence receiving function
70: IF R[200]<>0,JMP LBL[998] ;
71: IFR[170]<>1,JMP LBL[998] ; If the response is not OK, exit the program.
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Acquiring the Far Imaging Position

1 To acquire the far imaging position, set the first nonprocedural command argument to
1. To send the camera calibration imaging position acquisition command to the vision
system, set the nonprocedural command name to RBCOM_GET_CALIB_POS and
execute the nonprocedural command transmission function (FHRUNSNDCMD).

Set this argument to 1 to acquire the far imaging position. ——yg
|73: CALL FHRUNSNDCMD(1,'RBCOM_GET CALIB POS' '1'...',"...")"...","...") ; I
74: IF R[200]<>0,JMP LBL[998] ;

nonprocedural command transmission function

2 To receive the far imaging position from the vision system, execute the numerical
sequence receiving function (FHRUNRCVVAL). Store the values of the received far
imaging position in variables.

|76: CALL FHRUNRCVVAL(R[198],R[199],170) ; I numerical sequence receiving function
77: IF R[200]<>0,JMP LBL[998] ;
78: IF R[170]<>0,JMP LBL[998] ;
79.

80: PR[99,1]=R[171] ;

81: PR[99,2]=R[172] ;
82: PR[99,3]=R[173] . Ass_ign the val_ues of the received far imaging
position to variables.

83: PR[99,4]=R[174] ;
84: PR[99,5]=R[175] ;
85: PR[99,6]=R[176] ;

Moving the Robot to the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 Execute the robot motion function (FHSMPLMOVE) to move the robot to the acquired
far imaging position.

I 87: CALL FHSMPLMOVE(99) ;I Robot motion sample function
88: IF R[200]<>0,JMP LBL[998] :

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the vision system, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (FHRUNSNDCMD).

|902 CALL FHRUNSNDCMD(0,'MEASURE","...")"..","..","..",".") ; I
91: IF R[200]<>0,JMP LBL[998] ; nonprocedural command transmission function

2 To receive the response to the measurement command from the vision system,
execute the command response receiving function (FHRUNRCVRES).
If the response is not OK, execute the processing to end the program.

|93Z CALL FHRUNRCVRES(R[198],R[199],170) ; I command response receiving function
94: IF R[200]<>0,JMP LBL[998] ;
95: IF R[170]<>1,JMP LBL[998] ; | If the response is not OK, exit the program.

3 To receive the measurement result from the vision system, execute the numerical
sequence receiving function (FHRUNRCVVAL) and check the value of the received

overall judgment.
This program is created on the assumption that the measurement result from the
vision system is sent as “ TJG.”

|97: CALL FHRUNRCVVAL(R[198],R[199],170) ; | numerical sequence receiving function
IF R[200]<>0,JMP LBL[998] ;
[99: IFR[170]<>1,JMP LBL[998] ; |

If the overall judgment is not OK, exit the program
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally

ended.

1 If this processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command
(FHRUNSNDCMD), and then executes the sample program (FHSMPLMAIN).

Set the camera calibration mode to manual calibration.

112: LBL[991] ; l
|113: CALL FHRUNSNDCMD(1,'RBCOM_SET CALIB_MODE','0","...","...","...","...") ; I
114:  IF R[200]<>0,JMP LBL[998] ; nonprocedural command transmission function
115
116: CALL FHRUNRCVVAL(R[198],R[199],170) ;
117: IF R[200]<>0,JMP LBL[998] ;
118: IF R[170]<>0,JMP LBL[998] ;
119: CALL FHCLOSE ;
|120: CALL FHSMPLMAIN ; I Execute the sample program (fhsample_main).

Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS

camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command
(FHRUNSNDCMD), and then stops the program.

Set the camera calibration mode to manual calibration.

103: LBL[998] ; l

|104: CALL FHRUNSNDCMD(l,'RBCOM=SET=CALIB=MODE',‘O‘,'...‘,'...‘,'...‘,'...') ; |
105: CALL FHRUNRCVVAL(R[198],R[199],170) ;

106: CALL FHCLOSE : nonprocedural command transmission function

107: END;

108:

109: LBL[999];

110: END;
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3.7.4. For Robots Manufactured by DENSO WAVE Incorporated

Connecting Vision Sensor to Robot Controller
The following describes a program that connects the Vision Sensor to the robot controller.

1 Declare internal variables.
* Description omitted (Refer to the source code.)

2 Execute the global variable initialization function (fhdefglobal).

323 A 2NN IIIIIIAIIIAIIIIIIINIIIIIIIIIIIIIIIAIIIAIDIDID

Tiias
T nitialaize global wariables
............................... T,

I Call fhdefglobal () Initialization function for external variables

EFF_NoO = SUCCEsE

cur_local _coord_no = 1
cur_tool _coord_no = 1

PrintMsg “Initialization Done.”,-1

3 Set the client number as same as the communication setting in the robot controller.

2R3 23332 3AI AN IIAIIIAIIIAIIIAIIIIAIIIAIIIAIIIIIAIIIAIIDIDD

’ Ei}Set the network configuration
" You have to configure the following communication settings.

riaaksisiiakaransaras s EEEEEEEE I L
fh_socket = 8 Ethernet client number

TELl 185 _Connect -

t imeout _connect = 4

retries_recy = 2

timeout _recy = 4

cmd_res = [

4 With the variables set as arguments, execute the connection function (fhconnect).

IR R R R R R R ]

(2)Connect to the FH server

L N R
Do Whi z
Call fhoonmect (fh_socket, retries conmect, timeout connect, err_no) |

El
E

"Error check Connection function with the Vision Sensor (FH server)
If err_no <F success Then
GoTo exitProgram
End If
Loop

PrintMsg “Connect ion Done.™, -1




Switching Scenes on the Vision Sensor
The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the variable set as an argument, execute the scene switching function
(fhsample_chgscn).

hange the scene of the FH
ou have to zelect a scene No. for wour application.

3233 AAIIIIIIIIIIIAIIIAIIIIIIAIIIIIIIIIIIIIIAIDD

scene_no = 127 | Scene number

a—ea
——ra
=

Call fhzample_chgscn(fh_socket, retries_recv, timeout _recy, scene_no, err_nod

"Error check Scene switching command execution sample function
If err_no <r success Then

oTo dizconnect
End If

PrintMsz “Chanze scene Moo Done.”,-1

Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the Vision Sensor, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (fhrunsendcmd).

The warming statuz of camera
Checl: the warming status of camera,When warming 1 second unt il status is OK

.................................................................

3333333333 IIIIIIIIIIIIIIIIIIAIIIAIIIAIIIIAIIIIIIIIIIIIIIIAIIIADD

warmup_flg = 0

“RECOM_GET_CAMERA_STATLS"

LR

e
[ =
et

LNt}

LR

LNt}

cmd_arg_num = [

Do gt = =
|Ea|| fhrunsendemd(fh_socket, cmd_arg_num, cmd_rame, cmd_arz(), err_no) I

F.
If err_no <» success Then nonprocedural command transmission function
LoTo dizconnect
End If

2 To receive the response to the camera status acquisition command from the Vision
Sensor, execute the numerical sequence receiving function (fhrunrecvval).

L w] ful [
y

|Ea|| fhrunrecwya | (fh_socket, retries_recw, timeout _recy, parami), err_no) I
Tror Check - - - -
If err_no < success Then numerical sequence receiving function
GoTo disconnect
End If
IF param(l) <> 0 Then
GoTo disconnect
End If
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3 Keep sending the camera status acquisition command to the Vision Sensor until the
camera status changes to warmup complete.

IF paramf1} = -1 Then
warmup_flg = 0

e param

warmup_flg = 1

GoTo disconnect
End If
Loop

If the camera status is warmup incomplete,
send the camera status acquisition command again.

If the camera status is warmup complete,
proceed to the next processing.

PrintMsg “Check the camera status done.™,-1
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Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the Vision Sensor and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the Vision Sensor,
set the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and
execute the nonprocedural command transmission function (fhrunsendcmd).

P332 3333333333333 33333333333333333333333333333333333333373

t the Calib time to compare
Compare the Galib time to the current time

—
e
et
k]
oo

cnd_name = “RECOM _GET _CALIETIME_COMF®

cod_argfly = "

cnd_arg(l)
cid_argl?)
cnd_arg(d)
cid_argid)

rl_ Bl i |
EII fhrunsendcmd(fh_socket, cmd_arg_num, cmd_rame, cmd_arz(), err_no) I

LI N | =

If err_no < success Then nonprocedural command transmission function
LoTo disconnect

End If

2 To receive the response to the calibration date/time comparison result acquisition
command from the Vision Sensor, execute the numerical sequence receiving function
(fhrunrecvval).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (fhsample_main) without executing camera calibration.

= adBasoor.

Call fhrunrecwallr{fh_sucket, retries_recy, timeout_recy, param(), err_no) I

|

If err_no < success Then
LoTo disconnect

End If

IF param{03 <> 0 Then
lioTo disconnect If calibration is not required,
End If .
execute the sample program (fhsample main).
IF param{1} = 1 Then

PrintMsg “The calibration date and the current date have been matched”,-1
PrintMzz “Calibration is not necessary™,-1

If boonnected = 1 Then
Call fhelose(fh_socket, err_no)
End If

i

numerical sequence receiving function

GoTo cal lfhzanple
End If
Pririmes  LNECK LHE GallOration goLe gong. »- 1
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Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument cmd_arg(0) to 1.
To send the camera calibration mode change command to the Vision Sensor, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (fhrunsendcmd).

----------------------------------------------------------------
223323333 3333333333333 3333333333333333333333333333333333333373

o

15end the execute mode command
et the Calib mode to the auto mode

.................................................................
FAAFIAAAIAAAIAAAFAAIIAAAIAAIIAAAIAAIIAAAIAAAIAAAIAAAIAAAIAAA AR

SET [ [\E . .
. Set the camera calibration mode
to automatic calibration.

cnd_arg!l
AP

)
cmd arg(2§
|

e
cmd_argld o
cnd_argld o

|

s
I Call fhrunsendemd({fh_socket, cmd_arg_num, cmd_name, cmd_argf), err_no)
ol L |

If err_no <> success Then nonprocedural command transmission function
GoTo disconnect
End If

2 To receive the response to the camera calibration mode change command from the
Vision Sensor, execute the numerical sequence receiving function (fhrunrecvval).

: " o O
Ju] v

IQ&II fhrunrecywal (fh_socket, retries_recy, timeout_recw, parami), err_no) I
LT T LITELE

If err_no <» zuccess Then numerical sequence receiving function
GoTo disconnect
End If

IF parami0) < 0 Then
GoTo disconnect
End If

FrintMsg “Change the calibration to auto mode dome.™,-1
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Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
cmd_arg(0) to 0. To send the camera calibration imaging position acquisition command
to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

alibration position near
Get the calib position near,Meausure at calib pozition near

----------------------------------------------------------------
3333333233333 33333333333333333333333333333333333333333333333333373

et calil:u pu:usiticun near

"0t

—a
=
]
o

a

= Set this argument to O to acquire

d 1]
cid_arz(0) the near imaging position.

cmd_arzil,
cid_argl?)
cnd_arg(d)
cmd arzld)

Pret
I Eall fhrunsendcmd{fh_ﬁucket, cmd_arg_nom, cmd_name, cmd_arg(), err_nol

_ 1

If Err—”':' < success Then nonprocedural command transmission function
oTo zetcal ibmode

End If

2 To receive the near imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

2
Dul"'mnrl"l

I Call fhrunrecwwal (fh_socket, retries_recw, timeout _recw, param(), err_no) I
g L i
If Eégfgﬂséfcz"l"i:gﬁggghen numerical sequence receiving function
End If
IF param(0) <> 0 Then
oTo setcalibmode
End If
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Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Store the values of the received near imaging position in variables, then execute the
robot motion function (fhsample_move) to move the robot to the acquired near imaging

position.
"Wove to calib position rea
cal_pos_near_x = paramE1g
cal_pos_near_y = parami? . .
cal pos_near z = param(d) A55|gn thg values_ Qf the rec_ewed
cal_pos near w = paranid) near imaging position to variables.
cal_pos_near_p = paramgﬁg
cal pos pear oS E%Eﬁ[ﬂ b
CALL fhsample_movelcal _poz_near_x, cal_pos_near_v. cal_pos_near_z, cal_pos_near_w,
cal pos pear b cal pos pear e ool

If err_no < success Then . .
GaTo =etcal | Bmode Robot motion sample function

End If

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

"Send Meazure Command
cmd_name = “HEASIRE”
cod_arg(l) = 7
cmd_arg(1)
cmd_arg(?)
3
43

cid_arg(
chd_arz(

=
[EEII fhrunsendend(fh_socket, comd_arg_num. cmd_rame, omd_ars(), err_no)

LINLILEl LY =i
If err_no < success Then nonprocedural command transmission function
LoTo setcal ibmode
End If

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

L a ful .
o

P e =
Call fhrunrecvres(fh_socket, retries_recv, timeout_recv, cmd_res, err_no)

"Errar check - ;
command response receiving function
If err_no < success Then P g

GoTo setcal ibmode
End If

*Command Response Check
I cmd_re= ZE Fen

GoTo setcal ibmode | If the response is not OK, exit the program.
End If

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

i ot Be=iglt
IE&II fhrunrecyval (fh_socket, retries_recy, timeout_recy, parami), err_no) |

"Error check numerical sequence receiving function

If err_no <* zuccess Then
LoTo setcalibmode
End If

‘Total Judze Check

TF paramfﬁi <+ 1 THEM ) ) )
GoTo setcal ibmode If the overall judgment is not OK, exit the program.

End If

PrintMeg “Meausure at calib position near done.”,-1
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Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument
cmd_arg(0) to 1. To send the camera calibration imaging position acquisition command
to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

R AR AN AR IIRIIIRIIIAIIINIIINIIINIIINIIIREIIDIRIDIIRDIODG

Calibration pozition far
et the calib position Far,Meausure at calib position far

3233333 IAIIIAIIIIIIIAIIAIIIAIIIIIIIIIAIIIAIIIIIIIIIIAAIIA

"Get calib position far )
ond arg(0) = 1" = Smtmga@gmemtg}toaawwe
Td ArEL] the far imaging position.

)
cid_arg(?)
cmd_argl3)
cid_arg(4)

——a
[=r b0
e

FET
FRN
FET

= |
QaIT thPnsgndcmd{fh_sncket, cnd_arz_rom, cmd_name, cmd_arg(), err_no) I
If err_no < success Then nonprocedural command transmission function
GoTo setcal ibmode
End If

2 To receive the far imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

| Call fhrunrecywal (fh_socket, retries_recv. timeout_recy, param(), err_no) |

I
If err_no < success Then numerical sequence receiving function
oTo =setcal ibmode
End If
IF paramf0) <> 0 Then
oTo setcal ibmode
End If
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Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Store the values of the received far imaging position in variables, then execute the
robot motion function (fhsample_move) to move the robot to the acquired far imaging

position.
Move to callb pozition tar
cal_pos far_x = param(i)
cal_pos far v = parani?) Assign the values of the received
cal_pos far_z = param(d) i ] - i
cal _poz far_w = paramid) far imaging position to variables.
cal_pos_far_p = param(h)
cal pos far r = paramif
CALL thzample_movelcal _pos_far_x, cal_pos_tar_v, cal_pos_far_z, cal_pos_tar_w,
cal_pos far_p, cal_pos far_r, err_no)

IT err_no SUCCESS [NEm . .
GoTo zetecal ibmode Robot motion sample function

End If

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

"%end Weasure Command
cind_rame = “HMEASIRE”

cmd_argfl) = 7
cnd_arzii
cmd_argl?
cind_arz(d
cmd_argld

)
J
)
J
-0

Call fhrunsendemd(fh_socket, cmd_arz_num, cmd_name, cmd_arz(). err_na)

"Errar check nonprocedural command transmission function
If err_no <> success Then

GoTo zetcal ibmode
End If

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

L] ful J
e

Fhamr ey
Call fhrunrecvres{fh_socket, retries_recv, timeout_recv, cmd_res, err_no)

“Error check Command response receiving function
If err_no < success Then

GoTo setcal ibmode
End If

cma_res =10
GoTo setcal ibmode If the response is not OK, exit the program.
End If

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

R u ||rmn+ m] ]
Call fhrunrecwval (fh_socket, retries_recy, timeout_recy, param(), err_no)

"Error check numerical sequence receiving function
If err_no < success Then

GoTo setcal ibmode
End If

IE paramzﬁi EE HEJ

LaTo =zetcal ibmode If the overall judgment is not OK, exit the program.
End If

PrintMzz “Meausure at calib position far done.”,-1
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 If this processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command transmission
function (fhrunsendcmd), and then executes the sample program (fhsample_main).

- R - - - - B - - - - R -
: (71%et the calibration manual mode

PRI IaGAGArIANIIIaAAAAlaaaliiasaaaiaiaiiiasaaaiaaaiiiasaiaaaaa
"3et Calib manua | mode ;

e DE'—'”']”_QET_M' — Set the camera calibration mode

[Cond ared) = 0 t i

T aTE T T o manual calibration.
cmd_argf2) = 7
cod_arg(d) = 7
cmd_argfd) = 7

- 1
I QaIT fhrunsendecmd{fh_socket, cmd_arz_num, cmd_name, cmd_arzi), err_nol I

CTTUT LTIECE

If err_no <> success Then nonprocedural command transmission function
GoTo dizconnect
End If

"Recy Command Response
Call fhrunrecwval (fh_socket, retries_recy, timeout _recy, param(), err_no)
"Errar check
If err_no < zuccess Then
GoTo disconnect
End If

IF paramf0) < 0 Then
GoTo disconnect
End If

If boonnected = 1 Then
Call fheloselfh_socket, err_no)
End If

cal | fhsample:
PrintMsg “40% Camera Calibration Successful™,-1

| CALL fheample_main() I Execute the sample program (fhsample_main).




Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(fhrunsendcmd) to set the manual calibration mode, and then stops the program.

----------------------------------------------------------------
323323323333 333333333333333333333333333333333333333333333323333373

4. Finalizat ion segquence
[izconnect to the FH server
Send Calib manual modefmanual mode)

-----------------------------------------------------------------
3333333333333 333333333333333333333333333333333333333333333333333

El

El

zetcal ibmode:
" Send Ealib»manual mode Command

z SET Ll TR MODE” _—
omd arz(0) = 0" ] Set the came.ra cgllbratlon mode
cmd_arglT)] = to manual calibration.
emd_argf2) = "
emd_arg(3) = "
cnd_arg(4) = nonprocedural command transmission function

5 nlm — 1
I Call fhrunsendemd(fh_socket, cmd_arg_num, cmd_name, cmd_argf), err_no) I
L T THFANT e TV T SUCREL, TELT TES: _FELAY L 2 2

PrintMsg “Error in process of Calibration .%,-1
PrintMsg “Set the Calib back to manual mode.”,-1

dizconnect :
If boonnected = 1 Then
Call fhelose(fh_socket, err_no)
End If

PrintMsg “Disconnection Done.”,-1

exitProgram:
PrintMsg “EXIT &05 Callibration Program.”,-1




3.7.5. For Robots Manufactured by ABB Corporation

Connecting Vision Sensor to Robot Controller
The following describes a program that connects the Vision Sensor to the robot controller.

1 Declare internal variables.
* Description omitted (Refer to the source code.)
2 Execute the global variable initialization.

111111111111111111111111111111111111111111111111111111111111111

1
err_no :I= success;

I Set Current Coord No
cur_local_coord_no := 0;

cur_tool_coord_no := 0;

3 Setthe IP address and port number of the Vision Sensor as variables (if the default
values need to be changed).

1 2. Example: Network connection sequence

I (1)Set the network configuration

I  You have to configure the following communication settings.

ip_address := "10.5.5.100"; IP address
port_no := 9876; Port number
retries_connect := 2;

timeout_connect := 4;

retries_recv := 2;

timeout_recv := 4;

4 With the variables set as arguments, execute the connection function (fhconnect).

11111111111111111111111111111111111111111111111111111111111111111

WHILE bconnected = FALSE DO

fhconnect fh_socket, ip_address, port_no, retries_connect, timeout_connect,

err_no;

!Error check Connection function with the Vision Sensor (FH server)

IF err_no <> success THEN
GOTO exit_program;
ENDIF
ENDWHILE
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Switching Scenes on the Vision Sensor

The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the variable set as an argument, execute the scene switching function
(fhsample_chgscn).

533333333333 33333333333373333333333333333333333333333333333333337373

I (1)Change the scene of the FH

! You have to select a scene No. for your application.

----------------------------------------------------------------

scene_no := 127;| Scene number

fhsample_chgscn fh_socket, retries_recv, timeout_recv, scene_no, err_no;

IError check Scene switching command execution sample function

IF err_no <> success THEN
GOTO exit_program;
ENDIF
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Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the Vision Sensor, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (fhrunsendcmd).

533333333333 33333333333373333333333333333333333333333333333333337373

I (2)Get the camera status

! Check the camera status,When warming wait 1 second until status is OK

I1Send the command of get the camera status

cmd_name := "RBCOM_GET_CAMERA_STATUS";
cmd_arg{1l} = "";
cmd_arg{2} = "";
cmd_arg{3} = "";
cmd_arg{4} = "";
cmd_arg{5} == "";
cmd_arg_num := 0;

WHILE warmup_flg = 0 DO

Ifhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;l

IF err_no <> success THEN nonprocedural command transmission function
GOTO disconnect;

ENDIF

2 To receive the response to the camera status acquisition command from the Vision
Sensor, execute the numerical sequence receiving function (fhrunrecvval).

I1Get the Camera status Result

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN . L .
numerical sequence receiving function
GOTO disconnect;

ENDIF

IF outputdata{l} <> O THEN
GOTO disconnect;
ENDIF

3 Keep sending the camera status acquisition command to the Vision Sensor until the

camera status changes to warmup complete.
IF outputdata{2} = -1 THEN

warmup_flg := 0; If the camera status is warmup incomplete,

WaitTime 1: send the camera status acquisition command again.
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ELSEIF outputdata{2} = 1 THEN

If the camera status is warmup complete,
warmup_flg = 1;

proceed to the next processing.

ELSE

GOTO disconnect;
ENDIF
ENDWHILE

Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the Vision Sensor and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the Vision Sensor,
set the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and
execute the nonprocedural command transmission function (fhrunsendcmd).

-----------------------------------------------------------------

I (3)Get the Calib time to compare

! Compare the Galib time to the current time

sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

1Send the command of Calib time

cmd_name := "RBCOM_GET CALIBTIME_COMP';
cmd_arg{1} == "";
cmd_arg{2} = "";
cmd_arg{3} = "";
cmd_arg{4} == "";
cmd_arg{5} = "";
cmd_arg_num := O;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN

; nonprocedural command transmission function
GOTO disconnect; P

ENDIF

2 To receive the response to the calibration date/time comparison result acquisition
command from the Vision Sensor, execute the numerical sequence receiving function
(fhrunrecvval).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (fhsample_main) without executing camera calibration.

TRecv Command Response

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN . . .
— numerical sequence receiving function
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GOTO disconnect;

ENDIF

IF outputdata{l} <> O THEN
GOTO disconnect;

ENDIF
If calibration is not required, execute the sample program (fhsample_main).

IF outputdata{2} = 1 THEN
IThe calibration date and the current date have been matched

ICalibration is not necessary
IF bconnected = TRUE THEN
fhclose fh_socket, err_no;

ENDIF

GOTO call_fhsample;

ENDIF

Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument cmd_arg{1}to 1.
To send the camera calibration mode change command to the Vision Sensor, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (fhrunsendcmd).

533333333333 33333333333373333333333333333333333333333333333333337373

I (4)Send the execute mode command

! Set the Calib mode to the auto mode

533333333333 33333333333373333333333333333333333333333333333333337373

I1Set Calib auto mode

cmd_name := ""RBCOM_SET_CALIB_MODE";

ond_arg{1} = "1 Set the camera calibration mode
ond_arg(2} = to automatic calibration.
cmd_arg{3} = "";

cmd_arg{4} == "";

cmd_arg{5} = "";

cmd_arg_num := 1;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN o .
nonprocedural command transmission function
GOTO disconnect;

ENDIF
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2 To receive the response to the camera calibration mode change command from the
Vision Sensor, execute the numerical sequence receiving function (fhrunrecvval).

TRecv Command Response

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN . o
- numerical sequence receiving function
GOTO disconnect;

ENDIF

IF outputdata{l} <> O THEN
GOTO disconnect;

ENDIF
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Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument

cmd_arg{1} to 0. To send the camera calibration imaging position acquisition command

to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

I (5)Calibration position near
! Get the calib position near,Meausure at calib position near

IGet calib position near

cmd_name := "RBCOM_GET_CALIB_POS";

cnd_arg{l} := "0"; Set this argument to 0 to acquire
cnd_arg{2} 1= "": the near imaging position.
cmd_arg{3} := "";

cmd_arg{4} = "";

cmd_arg{5} = "";

cmd_arg_num = 1;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN - .
- nonprocedural command transmission function

GOTO set_calibmode;
ENDIF

2 To receive the near imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

TRecv Command Response

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN . . .
numerical sequence receiving function
GOTO set_calibmode;

ENDIF

IF outputdata{l} <> O THEN
GOTO set_calibmode;
ENDIF
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Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Store the values of the received near imaging position in variables. then execute the
robot motion function (fhsample_move) to move the robot to the acquired near imaging
position.

IMove to calib position near

cal_pos_near_x := outputdata{2};
cal_pos_near_y := outputdata{3};
cal_pos_near_z -= outputdata{4}; Assign the values of the received

cal_pos_near_w := outputdata{5}; near imaging position to variables.
cal_pos_near_p := outputdata{6};

cal_pos_near_r := outputdata{7};

fhsample_move cal_pos_near_x, cal_pos_near_y, cal_pos near_z, cal_pos_near_w,

cal_pos_near_p, cal_pos_near_r, err_no;

IF err_no <> success THEN . .
Robot motion sample function

GOTO set_calibmode;

ENDIF

/A WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency A
stop] button can stop its motion anytime.
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Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

cmd_name := “MEASURE™;
cmd_arg{1} == "";
cmd_arg{2} := "";
cmd_arg{3} := "";
cmd_arg{4} == "";
cmd_arg{5} := "";

cmd_arg_num := 0;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN o .
nonprocedural command transmission function
GOTO set_calibmode;

ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

TRecv Command Response

fhrunrecvres fh_socket, retries_recv, timeout_recv, cmd_res, err_no;

IF err_no <> success THEN L .
command response receiving function
GOTO set_calibmode;
ENDIF

ICommand Response Check

IF cmd_res <> 1 THEN
GOTO set_calibmode; | If the response is not OK, exit the program.
ENDIF

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

IGet the Measurement Result

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN numerical sequence receiving function
GOTO set_calibmode;
ENDIF

ITotal Judge Check

IF outputdata{l} <> 1 THEN
GOTO set_calibmode; If the overall judgment is not OK, exit the program

ENDIF
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Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument
cmd_arg{1} to 1. To send the camera calibration imaging position acquisition command
to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

I (6)Calibration position far
! Get the calib position Far,Meausure at calib position far

I1Get Calib Position Far

cmd_name := "RBCOM_GET_CALIB_POS";

ond_arg{l} = "1 Set this argument to 1 to acquire
cmd_arg{2} = " the far imaging position.
cmd_arg{3} := "";

cmd_arg{4} = "";

cmd_arg{5} = "";

cmd_arg_num = 1;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN o
nonprocedural command transmission function

GOTO set_calibmode;
ENDIF

2 To receive the far imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

TRecv Command Response

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

IF err_no <> success THEN o
) nonprocedural command transmission function
GOTO set_calibmode;

ENDIF

IF outputdata{l} <> O THEN
GOTO set_calibmode;
ENDIF

102



Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Store the values of the received far imaging position in variables. Then execute the
robot motion function (fhsample_move) to move the robot to the acquired far imaging
position.

IMove to calib position far

cal_pos_far_x := outputdata{2};
cal_pos_far_y := outputdata{3};
cal_pos_far_z := outputdata{4}; | Assign the values of the received
cal_pos_far_w := outputdata{5}; | farimaging position to variables.
cal_pos_far_p := outputdata{6};

cal_pos_far_r := outputdata{7};

fhsample_move cal_pos_far_x, cal_pos_far_y, cal_pos_far_z, cal_pos_far_w,

cal_pos_far_p, cal_pos_far_r, err_no;

IF err_no <> success THEN ) )
Robot motion sample function
GOTO set_calibmode;

ENDIF

/A WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency A
stop] button can stop its motion anytime.
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Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

cmd_name := “MEASURE™;
cmd_arg{1} == "";
cmd_arg{2} := "";
cmd_arg{3} := "";
cmd_arg{4} == "";
cmd_arg{5} := "";

cmd_arg_num := 0;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

<> . . .
IF err_no success THEN nonprocedural command transmission function

GOTO set_calibmode;
ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

TRecv Command Response

fhrunrecvres fh_socket, retries_recv, timeout_recv, cmd_res, err_no;

IF err_no <> success THEN . .
Command response receiving function
GOTO set_calibmode;
ENDIF

ICommand Response Check

IF cmd_res <> 1 THEN

GOTO set_calibmode; If the response is not OK, exit the program.
ENDIF

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

IGet the Measurement Result

fhrunrecvval fh_socket, retries_recv, timeout recv, outputdata, err_no

IF err_no <> success THEN -
- nonprocedural command transmission function
GOTO set_calibmode;
ENDIF

ITotal Judge Check

IF outputdata{l} <> 1 THEN

GOTO set_calibmode; If the overall judgment is not OK, exit the program

ENDIF
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 If this processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command transmission
function (fhrunsendcmd), and then executes the sample program (fhsample_main).

533333333333 33333333333373333333333333333333333333333333333333337373

I (7)Set the calibration mode to manual

1Set Calib manual mode

cmd_name := "RBCOM_SET_CALIB_MODE";
Set the camera calibration mode
cmd_arg{1} := "0";
to manual calibration.
cmd_arg{2} = "";
cmd_arg{3} := "";
cmd_arg{4} = "";
cmd_arg{5} = "";
cmd_arg_num := 1;

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

IF err_no <> success THEN o .
nonprocedural command transmission function
GOTO disconnect;

ENDIF

TRecv Command Response
fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;
IF err_no <> success THEN
GOTO disconnect;
ENDIF

IF outputdata{l} <> O THEN
GOTO disconnect;
ENDIF

IF bconnected = TRUE THEN
fhclose fh_socket, err_no;

ENDIF

call_fhsample:

TAOS Camera Calibration Successful

Fhsample_main; Execute the sample program (fhsample_main).

GOTO exit_program;
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Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(fhrunsendcmd) to set the manual calibration mode, and then stops the program.

533333333333 33333333333373333333333333333333333333333333333333337373

I 4. Finalization sequence
! Disconnect to the FH server

! Send Calib manual mode(manual mode)

set_calibmode:

1Send Calib manual mode Command

cmd_name := "RBCOM_SET_ CALIB_MODE";

cnd_arg{1} := "O" Set the camera calibration mode

cnd_arg{2} = "; to manual calibration.

cmd_arg{3} = "";

cmd_arg{4} = "";

cmd_arg{5} == "";

cnd_arg_num <= 1: nonprocedural command transmission function

fhrunsendcmd fh_socket, cmd_name, cmd_arg, cmd_arg_num, err_no;

fhrunrecvval fh_socket, retries_recv, timeout_recv, outputdata, err_no;

disconnect:
IF bconnected = TRUE THEN
fhclose fh_socket, err_no;

ENDIF

exit_program:

IExit the program
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3.7.6. For Robots Manufactured by YASKAWA Electric Corporation

Connecting Vision Sensor to Robot Controller
The following describes a program that connects the Vision Sensor to the robot controller.

] Set internal variables with the programming pendant.

User variable name | Description Setting value
1093 Local Coordinate System No.(only 0) 0

1094 Tool Coordinate System No.(0 to 63) 0-63

1095 Number of connection retries(0 to 60) 0-60

1096 Time of connection timeout(1 to 60[sec]) 1-60

1097 Number of received retries(0 to 99) 0-99

1098 Time of Receive timeout(0 to 99[sec]) 0-99

2 Set the operating mode variable “B099” to 2.

3 Use the set variable as an argument of the connection function (FHCONNECT) to the

Vision Sensor (FH server) and execute the function.

SET S089 "FHCONNECT™

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *EXIT

ENDIF

,,,,,,,,,,,,

777777777777

Connection function with vision sensor (FH server)
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Switching Scenes on the Vision Sensor
The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
Set the scene switching command in the argument of the nonprocedural command
transmission function (FHRUNSENDCMD) for the vision sensor, execute the function.

ssssssssssssssssssssssssssssssss

" (1) Change the scene of the FH

You have to select a scene No.

SET S089 "FHRUNSENDCMD*™ nonprocedural command transmission function
SET B097 1

SET S090 ''SCENE" Scene switching command

SET S091 "127" Scene number

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *EXIT
ENDIF

2 Executes the command response receiving function (FHRUNRECVRES) for the vision
Sensor.

ISET S089 'FHRUNRECVRES" I command response receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *EXIT

ENDIF

IFTHENEXP R090<>1
JUMP *EXIT

ENDIF
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Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the Vision Sensor, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (FHRUNSENDCMD).

3333333333333 333333333333333337373

* (2) Check the camera status.

When warming wait 1 second until status is OK.

SET 1080 O
WHILEEXP 1080=0
SET S090 ""RBCOM_GET_CAMERA_STATUS™

SET _B097 0O
SET S089 "FHRUNSENDCMD' nonprocedural command transmission function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

2 To receive the response to the camera status acquisition command from the Vision
Sensor, execute the numerical sequence receiving function (FHRUNRECVVAL).

SET S089 "FHRUNRECVVAL™ numerical sequence receiving function
SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

IFTHENEXP R090<>0
JUMP *DISC

ENDIF

3 Keep sending the camera status acquisition command to the Vision Sensor until the
camera status changes to warmup complete.
IFTHENEXP R0O91=-1

If the camera status is warmup incomplete,
SET 1080 O

send the camera status acquisition command again.
TIMER T=1

ELSEIFEXP R091=1
If the camera status is warmup complete,
SET 1080 1

proceed to the next processing.
ELSE

JUMP *DISC
ENDIF
ENDWHILE
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Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the Vision Sensor and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the Vision Sensor,
set the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and
execute the nonprocedural command transmission function (FHRUNSENDCMD).

" (3) Get the Calib time compare
" Compare the Calib time

to the current time

SET S090 ""RBCOM_GET_CALIBTIME_COMP™
SET B097 O

SET S089 "FHRUNSENDCMD™ nonprocedural command transmission function
SET B098 1

WAIT B098=0
IFTHENEXP 1099<>0

JUMP *DISC
ENDIF

2 To receive the response to the calibration date/time comparison result acquisition
command from the Vision Sensor, execute the numerical sequence receiving function
(FHRUNRECVVAL).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample job (FHSMPLMAIN) without executing camera calibration.

SET S089 "FHRUNRECVVAL" numerical sequence receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

IFTHENEXP R090<>0
JUMP *DISC

ENDIF

IFTHENEXP R091=1

SET S089 ""FHCLOSE™
If calibration is not required,

execute the sample job (FHSMPLMAIN).

SET B098 1

WAIT B098=0

JUMP *CSML
ENDIF
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Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument “S091” to 1.
To send the camera calibration mode change command to the Vision Sensor, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (FHRUNSENDCMD).

" (4) Send the auto mode command
® Set the Calib mode

to the auto mode

SET S090 *“'RBCOM_SET_CALIB_MODE™

SET S091 "1 Set the camera calibration mode to

SET BO97 1 automatic calibration.
ISET S089 "'FHRUNSENDCMD'* I nonprocedural command transmission function
SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC
ENDIF

2 To receive the response to the camera calibration mode change command from the
Vision Sensor, execute the numerical sequence receiving function

(FHRUNRECVVAL). numerical sequence receiving function
SET S089 "FHRUNRECVVAL™

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

IFTHENEXP R090<>0
JUMP *DISC

ENDIF
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Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
“S091” to 0. To send the camera calibration imaging position acquisition command to
the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (FHRUNSENDCMD).

" (5) Calibration position near

Get the calib position near

Meausure calib position near

SET S090 *“'RBCOM_GET_CALIB_POS"

SET S091 "O" Set this qrgument to (‘).to acquire
the near imaging position.
SET B097 1
SET S089 "FHRUNSENDCMD" nonprocedural command transmission function
SET B098 1
WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD
ENDIF

2 To receive the near imaging position from the Vision Sensor, execute the numerical
sequence receiving function (FHRUNRECVVAL).

SET S089 "FHRUNRECVVAL'" numerical sequence receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP R090<>0
JUMP *MMOD

ENDIF
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Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Store the values of the received near imaging position in variables, execute the robot
motion command (MOVJ) to move the robot to the acquired near imaging position.

"Move to calib position near

SET D099 EXPRESS R091 * 1000
SETE P099 (1) D099

SET D099 EXPRESS R092 * 1000
SETE P099 (2) D099

SET D099 EXPRESS R093 * 1000
SETE P099 (3) D099 Assign the values of the received
SET D099 EXPRESS R094 * 10000 near imaging position to variables.
SETE P099 (4) D099

SET D099 EXPRESS R095 * 10000
SETE P099 (5) D099

SET D099 EXPRESS R096 * 10000
SETE P099 (6) D099

SETE P099 TL#(0)

"TrRLRnNNNNl CAUTION trrnrnnnnnl

“1The following function drives
“la robot motion immediately.
"IConfirm the settings

"Ibefore execution.

MOVJ P099 VJ=10.00 Robot motion command

/A\WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (FHRUNSENDCMD).

"Send Measure Command
SET S090 "MEASURE"
SET B097 0O

SET S089 "FHRUNSENDCMD" nonprocedural command transmission function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (FHRUNRECVRES).
If the response is not OK, execute the processing to end the program.

SET S089 ""FHRUNRECVRES" command response receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP R0O90<>1
JUMP *MMOD If the response is not OK, exit the program.
ENDIF

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (FHRUNRECVVAL) and check the value of the received
overall judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

SET S089 "FHRUNRECVVAL" numerical sequence receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP R090<>1
JUMP *MMOD If the overall judgment is not OK, exit the program.

ENDIF
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Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument
“S091” to 1. To send the camera calibration imaging position acquisition command to
the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (FHRUNSENDCMD).

" (6) Calibration position far

Get the calib position far

Meausure at calib position far

SET S090 *“'RBCOM_GET_CALIB_POS"

Set this argument to 1 to acquire
SET S091 1" . . .
the far imaging position.
SET B097 1
SET S089 *FHRUNSENDCMD™ nonprocedural command transmission function
SET B098 1
WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD
ENDIF

2 To receive the far imaging position from the Vision Sensor, execute the numerical
sequence receiving function (FHRUNRECVVAL).

SET S089 "FHRUNRECVVAL" numerical sequence receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP R090<>0

JUMP *MMOD If the overall judgment is not OK, exit the program

ENDIF
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Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Store the values of the received far imaging position in variables, execute the robot
motion command (MOVJ) to move the robot to the acquired far imaging position.

"Move to calib position far

SET D099 EXPRESS RO91 * 1000
SETE P099 (1) D099
SET D099 EXPRESS R092 * 1000
SETE P099 (2) D099
SET D099 EXPRESS R093 * 1000

Assign the values of the received
SETE P099 (3) D099

far imaging position to variables.
SET D099 EXPRESS R094 * 10000
SETE P099 (4) D099
SET D099 EXPRESS R095 * 10000
SETE P099 (5) D099

SET D099 EXPRESS R096 * 10000

SETE P099 (6) D099

SETE P099 TL#(0)

SIIRrrnrrnry CAUTION rrrrrrnnnnd
"IThe following function drives
"la robot motion immediately.
"IConfirm the settings

"Ibefore execution.

MOVJ P099 VJ=10.00 Robot motion command

/A\WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.
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Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (FHRUNSENDCMD).

“Send Measure Command
SET S090 "MEASURE"
SET B097 0O

SET S089 "FHRUNSENDCMD' nonprocedural command transmission function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (FHRUNRECVERS).
If the response is not OK, execute the processing to end the program.

SET S089 "FHRUNRECVRES™ Command response receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP RO90<>1
JUMP *MMOD If the response is not OK, exit the program.

ENDIF

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (FHRUNRECVVAL) and check the value of the received
overall judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

SET S089 'FHRUNRECVVAL™ numerical sequence receiving function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *MMOD

ENDIF

IFTHENEXP R090<>1
JUMP *MMOD If the overall judgment is not OK, exit the program.

ENDIF
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 If this processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command transmission
function (FHRUNSENDCMD), and then executes the sample job (FHSMPLMAIN).

3333333333333 333333333333333337373

* (7) Set the calibration

manual mode

SET S090 "RBCOM_SET_CALI1B_MODE"

SET S091 0" Set the camera calibration mode to manual calibration.
SET B097 1

SET S089 "FHRUNSENDCMD" nonprocedural command transmission function

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

SET S089 ""FHRUNRECVVAL"

SET B098 1

WAIT B098=0

IFTHENEXP 1099<>0
JUMP *DISC

ENDIF

IFTHENEXP R090<>0
JUMP *DISC

ENDIF

SET S089 ""FHCLOSE"

SET B098 1

WAIT B098=0

" AOS successful call FHSMPLMAIN

33333333333 33333333333333333337373

*CSML

[caLL JoB:FHSMPLMAIN | Execute the sample job (FHSMPLMAIN).
JUMP *EXIT
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Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(FHRUNSENDCMD) to set the manual calibration mode, and then stops the program.

3333333333333 333333333333333337373

"4. Example: Finalization sequene

of a finalization.
" Set Execute manual mode

Disconnect to the FH server

SET S090 *“'RBCOM_SET_CALIB_MODE"

SET S091 0" Set the camera calibration mode to manual calibration.
SET B097 1

SET S089 *FHRUNSENDCMD'* nonprocedural command transmission function

SET B098 1
WAIT B098=0
SET S089 ""FHRUNRECVVAL"
SET B098 1
WAIT B098=0

33333333 3333333333333333333337373

" Disconnect to the FH server

SET S089 ""FHCLOSE™
SET B098 1
WAIT B098=0

3333333333333 333333333333333337373

" Exit the Job

"EXIT AOS Callibration Job
END
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3.7.7. For Robots Manufactured by UNIVERSAL ROBOTS

Connecting Vision Sensor to Robot Controller
The following describes a program that connects the Vision Sensor to the robot controller.
When loading the robot program (*UR_FHSampleCalaos.urp”) into the robot controller, the following

display may appear, but press [Cancel].
I3 Rename Variable in UR_FHSampleMain? -+ X

Rename Variable in UR_FHSampleMain?

& “ariable 'Loop_1'in the sub program already exists,

Automatically renaming ‘Locp_1' in the sub program may cause other programs
which use this sub program te malfunction,

Choosing to cancel will ensure that the variable is loaded with the existing name,
this can be changed manually at any time after loading.

Rename Automatically I‘ Cancel I

1 Declare internal variables.
* Description omitted (Refer to the source code.)
2 Execute the global variable initialization function (fhdefglobal).

% Robot Program

Script: FHRobotVision, script
I [ fhdefglobal() I Initialization function for external variables

3 Setthe IP address and port number of the Vision Sensor as variables (if the default
values need to be changed).

¢ ¥ initialization of network parameters
B fh_socket = "fh_socket"
B retries_connect = 2
B timeout_connect = 4
B retries_recv = 2
B timeout recv =4
B ip address ="10.5.5.100" | IPaddress
ort no =9876 Port number
¢ ¥ initialization of coordinate system
B fh_cur_local_coord no =0
B fh_cur_tool coord no =0
B fh_near = p[0,0,0,0,0,0]
B th_far = p[0,0,0,0,0,0]

4 With the variables set as arguments, execute the connection function (fhconnect).

¢ W Connect to the FH Server
¢ W Loop fh bconnected == False
B fhconnect(ip_address,port_no,retries_connect,timeout_connect,fh_socket) |
¥ rror chec Connection function with the Vision Sensor (FH server)
¢ W Iffh_err_no !=fh_success
E fhelose(fh_socket)
= Halt
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Switching Scenes on the Vision Sensor
The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the variable set as an argument, execute the scene switching function
(fhsample_chgscn).
¢ W Change the scene of the FH

scene no = 127 | Scene number
B fhsample_chgscnifh_socket,retries_recv.timeout_recv,scene_no) |

¥ Error check Scene switching command execution sample function
¢ W Iffh_err_no !=fh_success
E fhclose(fh_socket)

= Halt

Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the Vision Sensor, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (fhrunsendcmd).

¢ ¥ Get the camera status
B warmup_flg =0
B cmd_name = "RBCOM_GET_CAMERA_STATUS"
Bcmd argl =™
Bcmd argz =™
B cmd arg3 =
B cmd argd =
B cmd_args =
B cmd_arg_num =0
¢ %W Loop warmup_flg ==
¢ ¥ Send Get camera status command
| |: fhrunsendcmd(th_socket,cmd_arg_num,cmd_name, cmd_argl,
s

cmd_arg2,cmd_arg2,cmd_arg4,cmd_args)
Error check nonprocedural command transmission function
¢ W Iffh_err_no !=fh_success
E fhclose(fh_socket)
= Halt

2 To receive the response to the camera status acquisition command from the Vision
Sensor, execute the numerical sequence receiving function (fhrunrecvval).

¢ W Get the camera status result
%fﬂrunrecwal(fh_sncket.retries_recu.timenut_recuj |
¥ Error check numerical sequence receiving function
¢ W Iffh_err_no !=fh_success
B fhclose(fh_socket)
= Halt
¢ W Result check
¢ W Iffh_param([0] =0
B fhcloseifh_socket)
= Halt
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3 Keep sending the camera status acquisition command to the Vision Sensor until the
camera status changes to warmup complete.

% Warm status check

oW [ffh param[l] == -1 If the camera status is warmup incomplete,
B warmup_flg =10 send the camera status acquisition command
E sleep(l) again.

9 Elself fh_param[l] == 1 | If the camera status is warmup complete,
B warmup flg =1 proceed to the next processing.

W Else
B fhecloselfh_socket)
= Halt

Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the Vision Sensor and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the Vision Sensor,
set the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and
execute the nonprocedural command transmission function (fhrunsendcmd).

9~ W Get the Calib time to compare
B cmd_name = "RECOM_GET_CALIBTIME_COMP"
B cmd_argl ="
Ecmd_arg2 ="
B cmd_arg2 ="
BEcmd_argd ="
BEcmd_arg5=""
B cmd_arg_num=20
¢ W Send Get calib time command
E fhrunsendemd(fh_sccket,emd_arg_num,cmd_name,crmd_arg1,
cmd_arg2,cmd_arg3,cmd_argd, cmd_args)
¢ W Error check nonprocedural command transmission function
¢ W Iffh_err_no !=fh_success
B fhcloselfh_socket)
= Halt

2 To receive the response to the calibration date/time comparison result acquisition
command from the Vision Sensor, execute the numerical sequence receiving function
(fhrunrecwvval).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (fhsample_main) without executing camera calibration.
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¢ W Get the calib time result
fhrunrecwall(fh_socket,retries_recv.timeout_recv) |
® Error check - "
¢ W Iffh_err_no !=fh_success
B fhclose(fh_socket)
= Halt
¢ W Result check
¢ W Iffh_param[0] '=0
B fhclose(fh_socket)
= Halt
¢ W Calib time check

numerical sequence receiving function

¢ W Iffh_param[l] ==1 o )
% W Iffh bconnected == True If calibration is not required,
B fh_clcse{fh socket) execute the sqmple program
P Call UR_FHSampleMain (fhsample_main).
= Halt

Changing the Calibration Mode of AOS Camera Calibration

The following describes a program that changes the calibration mode of AOS camera calibration to
automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument cmd_argl to 1.
To send the camera calibration mode change command to the Vision Sensor, set the
nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (fhrunsendcmd).

¢ W Set the Calib mode{auto)

= SET_CALIE_MODE"
cmd _argl ="1" Set the camera calibration mode

B cmd_arg? =" to automatic calibration.
Ecmd_arg3 =""

E crmd_argd =™

B crmd_args =™

B crnd_arg_num =1

ol

E fhrunsendemdifh_socket,emd_arg_num,cmed_name,cmd_arg1,
crd_arg2,cmd_arg3,cmd_argd,cmd_args)

Error check

¢ W Iffh_err_no !=fh_success
B fhclose(fh_socket)

= Halt

nonprocedural command transmission function

2 To receive the response to the camera calibration mode change command from the
Vision Sensor, execute the numerical sequence receiving function (fhrunrecvval).
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v ¥ _Get the set execute mode result
B fhrunrecwal(fh_socket, retries_recv,timeout_recv) |

v Error check numerical sequence receiving function
¢ W If fh_err_no !=fh_success

B fheclose(fh_socket)
= Halt
¢ W Result check
¢ W If fh_param[0] != 0
B fheclose(fh_socket)
= Halt

Acquiring the Near Imaging Position
The following describes a program that acquires the near imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
cmd_argl to 0. To send the camera calibration imaging position acquisition command
to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission

function (fhrunsendcmd).

¢~ W Move to the Calibration position near
¢ W Get the calib position near

E cmd=name ="RECOM_GET_CALIE_POS"
cmd_argl ="0" | setthis argument to 0 to acquire
cmd_arg2 =" the near imaging position.

Ecmd_args ="

Ecmd_argd ="

Ecmd_args ="

B crd_arg_num =1

¢ W Send Get near position command nonprocedural command transmission
| B thrunsendemdifh_socket,crmd_arg_num,cmd_name,cmd_arg1, function
cmd_arg2,cmd_arg3, cmd_argd, cmd_args)

¢ W Error check

¢ VI fh err no !=fh success If the error number is not 0, exit the
o ¥ Set back to manual mode command program (explained
B fheclose(fh_socket) later).
= Halt

2 To receive the near imaging position from the Vision Sensor, execute the numerical

sequence receiving function (fhrunrecvval).

¢ W Get the get near postion result
thrunrecwal(fh_socket,retries_recv.timeout_recv) |
? Error check numerical sequence receiving function
¢ W Iffh_err_no !=fh _success
o W Set back to manual mode command
E fhclose(fh_socket)
= Halt
¢ W Result check
¢ W Iffh_param[0] =0
o W Set back to manual mode command
B fhclose(fh_socket)
= Halt
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Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Store the values of the received near imaging position in variables, then execute the
robot motion function (fhsample_move) to move the robot to the acquired near imaging
position.

v v ostion
E cal_pos_near_x = fh_param[1]
E cal_pos_near_y = fh_param[Z]
B cal_pos_near_z = fh_param[3]
B cal_pos_near_w = fh_param[4
E cal_pos_near_p = fh_param[5]
E cal_pos_near_r = fh_param[5]
El fhzample_meoveical_pos_near_x,cal_pos_near_y,cal_pos_near_z,

cal_pos_nesar_w,cal_pos_nsar_p,cal_pos_nsar_r)

Assign the values of the received
near imaging position to variables.

¢ % Error check
¢ W If fh_err_no != fh_success
o= % Set back to manual mode command
B fheclose(fh_socket)
= Halt

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.

Robot motion sample function

Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

¢ W Send Measure command
B crmd_name = "MEASURE”
BEcmd_argl ="
Ecmd_arg2 ="
BEcmd_arg3 =""
B cmd_argd ="
Ecmd_args =""
B cmd_arg_rnum =10
¢ ¥ Send Measure command nonprocedural command transmission function
& fhrunsendemdifh_socket,emd_arg_num,cmd_name,cmd_arg1,
cmd_argZ,cmd_arg3, cmd_argd,crmd_args)
¢ % Error check
¢ W If fh_err_no !=fh_success
o % Set back to manual mode command
B fheclose(fh_socket)
= Halt
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2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).

If the response is not OK, execute the processing to end the program.
7 ¥ Receive command response

| E fhrunrecvres(th_socket,retries_recv,timeout_recv) |
? Tror check

command response receiving function
¢ W If fh_err_no !=fh_success

o= %W Set back to manual mode command
B fhclosel(fh_socket)

= Halt
7 W Command response check
¢ W Iffh emd res =1 If the response is not OK, exit the program.
Set back to manual mode command
B fhclose(fh_socket)
= Halt

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

¢ W _Get the Measure result
LI{fhrunrecwal(fh_sucket.retriea_recu.timenut_recu} |
s Error check numerical sequence receiving function
¢ W Iffh_err_no !'=fh_success
o= W Set back to manual mode command
E fhclose(fh_socket)
= Hailt

¢ W Result check
% W Iffh param[0] !=1 If the overall judgment is not OK, exit the program.

WV Set back to manual mode command
B fhcloselfh_socket)
= Halt
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Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument
cmd_argl to 1. To send the camera calibration imaging position acquisition command
to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

oW Move to the Calibration position far
¢ W Get the calib position far

El crnd_name ="RECOM GET_CALIE_POS"

Set this argument to 1 to acquire
Ecmd_argz =" the far imaging position.
Ecmd_argz ="

E cmd_argd =™
Ecmd_args=""
E cmd_arz_num =1

¢ W Send Get far position command
E fhrunsendemdifh_socket,crmd_arg_num,cmd_names,cmd_arg1,
cmd_argZ, cmd_arg3, cmd_argd,cmd_args)

¢ W Error check nonprocedural command transmission function
W Iffh_err_no !=fh_success

= W Set back to manual mode command
B fhclose(fh_socket)
= Halt

2 To receive the far imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).
¢ W Get the get far postion result

||! fhrunrecwallfh socket, retries recv.timeout recv) |
¢ ¥ Error check numerical sequence receiving function

¢ W Iffh_err_no !'=fh_success
o % Set back to manual mode command
E fhclose(fh_socket)
= Halt
¢ ¥ Result check
¢ W Iffh_param[0] !=0
o % Set back to manual mode command
E fhclose(fh_socket)
= Halt
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Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Store the values of the received far imaging position in variables, then execute the
robot motion function (fhsample_move) to move the robot to the acquired far imaging
position.

7 W Move the robottothe far postion
B cal_pos_far_x = fh_param[1]
B cal_pos_far_y = fh_param[2]
B cal_pos_far_z = fh_param[3]
B cal_pos_far_w = fh_param[4]
B cal_pos_far_p = fh_param[5]
_El cal_pos_far_r =fh_param[&]
Bl thsample_moveical_pos_far_x,cal_pos_far_y,cal_pos_far_z,
cal_pos_far_w,cal_pos_far_p,cal_pos_far_r)
¢ W Error check Robot motion sample function
¢ W Iffh_err_no !=fh_success
o W Set back to manual mode command
B fhclose(fh_socket)
= Halt

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency stop] A
button can stop its motion anytime.

Assign the values of the received
far imaging position to variables.

Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

¢ W Send Measure command
B crmd_name = "MEASLURE
B cmd_argl =™
B cmd_arg? =
Bcmd_arg3 =""
Ecmd_argd ="
B cmd_args ="
B crd_arg_num =0
¢ W Send Measure command nonprocedural command transmission function
B fhrunsendemdifh_socket,emd_arg_num,cmd_name,crd_arg 1
crmc_arg2,cmd_arg3, cmd_argd cmd_arg5)
¢ % Error check
¢ W Iffh_err_no !=fh_success
& % Set back to manual mode command
B fhclose(fh_socket)
= Halt
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2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).

If the response is not OK, execute the processing to end the program.

¢ W Receive command response
fhrunrecvres(fh_socket,retries_recv.timeout_recv) |

¥ rror check Command response receiving function
W Iffh_err_no !=fh_success

o= W Set back to manual mode command
E fhclose(fh_socket)

= Halt
7 W Command response check
¢ WIffh emd res =1 If the response is not OK, exit the program.

Set back to manual mode command
B fhclose(fh_socket)
= Halt

3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the

Vision Sensor is sent as “TJG”

¢ W Get the Measure result
B fhrunrecwal(fh_socket retries_recv.timeout_recv) |
? rror check
¢ W Iffh_err_no !=fh_success
o W Set back to manual mode command
E fhclose(fh_socket)

numerical sequence receiving function

= Halt
7 W Result check
¢ W Iffh param[0] I=1 If the overall judgment is not OK,
W Set back to manual mode command exit the program.
E fhcloselfh_socket)
= Halt
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Ending the Program (Normal End)

The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 Ifthis processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command transmission
function (fhrunsendcmd), and then executes the sample program (fhsample_main).

oW Set the Calib mode{(manual)

cmd_name ="RECOM_SET_CALIE_MODE®
B crmd_argl ="0" Set the camera calibration mode

E cmd_argz = to manual calibration.
Ecmd_argz ="

E cmd_argd =
E cmd_args =
E cmd_arg_num =1
W Send set execute mode command
E fhrunsendemdifh_socket,emd_arg_num,cmd_name,cmd_arg1,
cemd_arg?,cmd_arg3,cmd_argd,cmd_args)
¢ W Error check
9 W Iffh_err_no !=fh_success
B fhclosel(fh_socket)
= Halt
¢ ¥ Get the set execute mode result
E fhrunrecwal(fh_socket,retries_recv,timeout_recv)
¢ W Error check
9 W Iffh_err_no !=fh_success
B fhclosel(fh_socket)
= Halt
¢ W Result check
¢ W Iffh_param([0] != 0
B fhclosel(fh_socket)
= Halt
¢ W Call the FHSampleMain
¢ W If fh_bconnected == True
E fthclose(fh socket)

P Call UR FHSampleMain | Execute the sample program (fhsample_main).
= Halt

nonprocedural command transmission function
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Ending the Program (Error End)

The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(fhrunsendcmd) to set the manual calibration mode, and then stops the program.

¢ W Set back to manual mode command
crd_name = "RECOM_SET_CALIE_MODE"
B cmd_argl ="0" Set the camera calibration mode
B cmd_arg2 = to manual calibration.
B cmd_arg2 ="
B cmd_argd =™
B cmd_args ="

ermd arg num = 1 nonprocedural command transmission function
| E thrunsendemd(fh_socket,emd_arg_num,cmd_name,cmd_arg1,

cmdﬁ?.cmdﬁlcmdﬁd.cmdﬁfm]
E fhclose(fh_socket)
= Halt
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3.7.8. For Robots Manufactured by NACHI-FUJIKOSHI CORP.
Connecting Vision Sensor to Robot Controller
The following describes a program that connects the Vision Sensor to the robot controller.

1 Declare internal variables.
* Description omitted (Refer to the source code.)

2 Execute the global variable initialization function (fhdefglobal).

"Set Parameter value

| cariproc fhdefglobal O | Initialization function for external variables

3 Setthe IP address and port number of the Vision Sensor as variables (if the default
values need to be changed).

"Set network parameter

fh_ip_address = 100 IP address

fh_port_no = 9876 Port number

fh_retries_connect = 2

fh_timeout_connect = 4

4 Start the user task for Connect to FH server.
"Set the user task do nothing
fh_usertaskfunc_no = 0
"Start User Task

|FORKNCR 990, 10000 | start the user task program

CallProc fhsample_calaos(Q)

5 Set the variables as coordinate number. No.0 as local coordinate (Robot coordinate
system), No.32 as tool coordinate (Flange coordinate system).
Execute the function(fhreflectcoord) to change the coordinate.

"Set the coordinate
set_local_coord_no = 0
set_tool_coord_no = 32
"Change the coordinate
CallProc fhreflectcoord(set_local_coord_no,set_tool_coord_no)
"Error check
IF fh_err_number <> fh_success
GoTo *CLOSE_AOS
ENDIF

© Set the variables as arguments for the connection function (fhconnect)
to the Vision Sensor (FH server) and execute it.
WHILE fh_bconnected = 0

"Connect

CallProc fhconnect() Connection function with the Vision Sensor (FH server)

IF fh_err_number <> fh_success

GoTo *CLOSE_AOS
ENDIF
ENDW
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Switching Scenes on the Vision Sensor

The following describes a program that switches the scene to a Camera Calibration AOS scene.

1 Setthe scene number (127) of the Camera Calibration AOS as a variable.
With the variable set as an argument, execute the scene switching function
(fhsample_chgscn).

"(1)Change the scene of the FH

You have to select a scene No. for your application.

lfh_sceneno_input = 127 I Scene number
ICaIIProc fhsample_chgscn(fh_sceneno_input) I

"Error check

Scene switching command execution sample function
IF fh_err_number <> fh_success

GoTo *CLOSE_AOS
ENDIF
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Acquiring the Camera Status from the 3D Vision Sensor
The following describes a program that acquires the camera status of the 3D vision sensor and
checks if the warmup of the camera is completed.

1 To send the camera status acquisition command to the Vision Sensor, set the
nonprocedural command name to RBCOM_GET_CAMERA_STATUS and execute the
nonprocedural command transmission function (fhrunsendcmd).

"(2)Get the camera status
® Check the camera status,When warming wait 1 second until status is OK
fh_res_string = "RBCOM_GET_CAMERA_STATUS"

fh_cmd_input_arg[1] = """

fh_cmd_input_arg[2] =

fh_cmd_input_arg[3]
fh_cmd_input_arg[4] = """
fh_cmd_input_arg[5] e

fh_para_cnt= 0
WHILE L2% = O

I CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[l—S]ﬂ

Error check nonprocedural command transmission function
IF fh_err_number <> fh_success
GoTo *CLOSE_AO0S

ENDIF

2 To receive the response to the camera status acquisition command from the Vision
Sensor, execute the numerical sequence receiving function (fhrunrecvval).

"Recv Command Response

CallProc fhrunrecvval ) numerical sequence receiving function

"Error check

IF fh_err_number <> fh_success
GoTo *CLOSE_AO0S

ENDIF

IF fh_param[1] <> O

GoTo *CLOSE_AO0S

ENDIF

3 Keep sending the camera status acquisition command to the Vision Sensor until the
camera status changes to warmup complete.
IF fh_param[2] = -1

If the camera status is warmup incomplete,

0 = L. .
L2% =0 send the camera status acquisition command again.

DELAY 1

ELSEIF fh_param[2] = 1 _
If the camera status is warmup complete,
L2% = 1
proceed to the next processing.

ELSE

GoTo *CLOSE_AOS
ENDIF
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Acquiring the Calibration Date/Time Comparison Result the from 3D Vision Sensor
The following describes a program that checks if the date of calibration of the 3D vision sensor
matches the internal date of the Vision Sensor and determines whether the AOS camera calibration
must be executed.

1 To send the date/time comparison result acquisition command to the Vision Sensor,
set the nonprocedural command name to RBCOM_GET_CALIBTIME_COMP and
execute the nonprocedural command transmission function (fhrunsendcmd).
"(3)CGet the Calib time to compare

" Compare the Calib time to the current time
fh_res_string = "RBCOM_GET_CALIBTIME_COMP"

fh_cmd_input_arg[1] =

fh_cmd_input_arg[2]
fh_cmd_input_arg[3] = "
fh_cmd_input_arg[4] e

fh_cmd_input_arg[5]

fh_para_cnt = 0

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

"Error check o )
nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *CLOSE_AOS

ENDIF

2 To receive the response to the calibration date/time comparison result acquisition
command from the Vision Sensor, execute the numerical sequence receiving function
(fhrunrecvval).

If the date of calibration of the camera matches the internal date of the FH series,
execute the sample program (fhsample_main) without executing camera calibration.

"Recv Command Response

CallProc fhrunrecvval () numerical sequence receiving function

"Error check

IF fh_err_number <> fh_success
GoTo *CLOSE_AOS

ENDIF

IF fh_param[1] <> O

GoTo *CLOSE_AOS

ENDIF

IF fh_param[2] = 1

If calibration is not required,
GoTo *CALL_FHSAMPLE

ENDIF execute the sample program (fhsample_main).

135



Changing the Calibration Mode of AOS Camera Calibration
The following describes a program that changes the calibration mode of AOS camera calibration to

automatic calibration so that AOS camera calibration can be executed during measurement.

1 To change the calibration mode of the AOS camera calibration to automatic calibration,
set the first nonprocedural command argument fh_cmd_input_arg[1]to 1.

To send the camera calibration mode change command to the Vision Sensor, set the

nonprocedural command name to RBCOM_SET_CALIB_MODE and execute the
nonprocedural command transmission function (fhrunsendcmd).

"(4)Send the execute mode command

" Set the Calib mode to the auto mode

fh_res_string = "RBCOM_SET_CALIB_MODE"

fh_cmd_input_arg[1] = "1"

Set the camera calibration mode

fh_cmd_input_arg[2] e

fh_cmd_input_arg[3] e

fh_cmd_input_arg[4]

fh_cmd_input_arg[5] e

fh_para_cnt = 1

to automatic calibration.

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

"Error check

nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *CLOSE_AOS
ENDIF

2 To receive the response to the camera calibration mode change command from the

Vision Sensor, execute the numerical sequence receiving function (fhrunrecvval).

"Recv Command Response

CallProc fhrunrecvval()

"Error check

numerical sequence receiving function

IF fh_err_number <> fh_success

GoTo *CLOSE_AOS
ENDIF

IF fh_param[1] <> O
GoTo *CLOSE_AOS
ENDIF
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Acquiring the Near Imaging Position

The following describes a program that acquires the near imaging position registered in Automatic

Calibration (Vision Master).

1 To acquire the near imaging position, set the first nonprocedural command argument
fh_cmd_input_arg[1] to 0. To send the camera calibration imaging position acquisition

command to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

"(5)Calibration position near

" Get the calib position near,Meausure at calib position near

"Get calib position near

fh_res_string = "RBCOM_GET CALIB_POS"

fh_cmd_input_arg[1] = 0" Set this argument to 0 to acquire

fh_cmd_input_arg[2] the near imaging position.

fh_cmd_input_arg[3]

fh_cmd_input_arg[4] e

fh_cmd_input_arg[5] =

fh_para_cnt = 1

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fth_cmd_input_arg[1-5])

"Error check o .
nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *SET_MANUAL_MODE

ENDIF

2 To receive the near imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

"Recv Command Response

CallProc fhrunrecvval () numerical sequence receiving function

"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE

ENDIF

IF fh_param[1] <> O

GoTo *SET_MANUAL_MODE

ENDIF
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Moving the Robot to the Near Imaging Position
The following describes a program that moves the robot to the near imaging position.

1 Store the values of the received near imaging position in variables. then execute the
robot motion function (fhsample_move) to move the robot to the acquired near imaging
position.

“Move to calib position near

fh_move_position[1l] = fh_param[2]
fh_move_position[2] = fh_param[3]
fh_move_position[3] = fh_param[4] Assign the values of the received
fh_move_position[4] = fh_param[5] near imaging position to variables
fh_move_position[5] = fh_param[6]

fh_move_position[6] = fh_param[7]

CallProc

fhsample_move(fh_move_position[1], fh_move_position[2], fh_move_position[3], fh_move_p|

osition[4],fh_move_position[5],fh_move_position[6])

IF fh_err_number <> Th_success Robot motion sample function

GoTo *SET_MANUAL_MODE
ENDIF

/A\WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency A
stop] button can stop its motion anytime.
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Executing a Measurement (Near Imaging Position)
The following describes a program that executes a measurement at the near imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

"Send Measure Command

fh_res_string = "MEASURE"

fh_cmd_input_arg[1] = "

fh_cmd_input_arg[2]

fh_cmd_input_arg[3] = "
fh_cmd_input_arg[4] = "

fh_cmd_input_arg[5]

fh_para_cnt = 0

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

"Error check - .
nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *SET_MANUAL_MODE

ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

"Recv Command Response

CallProc L4% = fhrunrecvres() | command response receiving function

"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE
ENDIF

"Command Response Check

IF L4% <> 1

GoTo *SET_MANUAL_MODE If the response is not OK, exit the program.

ENDIF
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3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

"Get the Measurement Result

CallProc fhrunrecvval () numerical sequence receiving function

"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE

ENDIF

"Total Judge Check

IF fh_param[1] <> 1
GoTo *SET_MANUAL_MODE If the overall judgment is not OK, exit the program
ENDIF

140



Acquiring the Far Imaging Position
The following describes a program that acquires the far imaging position registered in Automatic
Calibration (Vision Master).

1 To acquire the far imaging position, set the first nonprocedural command argument
fh_cmd_input_arg[1] to 1. To send the camera calibration imaging position acquisition
command to the Vision Sensor, set the nonprocedural command name to
RBCOM_GET_CALIB_POS and execute the nonprocedural command transmission
function (fhrunsendcmd).

"(6)Calibration position far
" Get the calib position Far,Meausure at calib position far
“Get calib position far

fh_res_string = "RBCOM_GET_CALIB_POS"

fh_cmd_input_arg[1] = "1" Set this argument to 1 to acquire

fh_cmd_input_arg[2] = " the far imaging position.

fh_cmd_input_arg[3] e

fh_cmd_input_arg[4]

fh_cmd_input_arg[5] e

fh_para_cnt = 1

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

nonprocedural command transmission function
"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE
ENDIF

2 To receive the far imaging position from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval).

"Recv Command Response

CallProc fhrunrecvval () | nonprocedural command transmission function

"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE

ENDIF

IF fh_param[1] <> O

GoTo *SET_MANUAL_MODE

ENDIF
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Moving the Robot to the Far Imaging Position
The following describes a program that moves the robot to the far imaging position.

1 Store the values of the received far imaging position in variables. Then execute the
robot motion function (fhsample_move) to move the robot to the acquired far imaging
position.

"Move to calib position far

fh_move_position[1l] = fh_param[2]
fh_move_position[2] = fh_param[3]
fh_move_position[3] = fh_param[4] Assign the values of the received
fh_move_position[4] = fh_param[5] far imaging position to variables

fh_move_position[5] = fh_param[6]

fh_move_position[6] = fh_param[7]

CallProc
fhsample_move(fh_move_position[1], fh_move_position[2], fh_move_position[3], fh_move_p

osition[4],fh_move_position[5],fh_move_position[6])

IF fh_err_number <> fh_success Robot motion sample function
GoTo *SET_MANUAL_MODE

ENDIF

/A\WARNING

These operations drive the robot.
Operate the robot in the state whereby pressing the [Emergency A
stop] button can stop its motion anytime.
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Executing a Measurement (Far Imaging Position)
The following describes a program that executes a measurement at the far imaging position.

1 To send the measurement command to the Vision Sensor, set the nonprocedural
command name to MEASURE and execute the nonprocedural command transmission
function (fhrunsendcmd).

"Send Measure Command

fh_res_string = "MEASURE"

fh_cmd_input_arg[1] = "
fh_cmd_input_arg[2] = """
fh_cmd_input_arg[3] = """
fh_cmd_input_arg[4] = "

fh_cmd_input_arg[5]

fh_para_cnt = 0

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

"Error check icai i
nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *SET_MANUAL_MODE

ENDIF

2 To receive the response to the measurement command from the Vision Sensor,
execute the command response receiving function (fhrunrecvres).
If the response is not OK, execute the processing to end the program.

"Recv Command Response

CallProc L4% = fhrunrecvres() Command response receiving function
"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE
ENDIF

"Command Response Check

IF L4% <> 1
GoTo *SET_MANUAL_MODE If the response is not OK, exit the program.

ENDIF
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3 To receive the measurement result from the Vision Sensor, execute the numerical
sequence receiving function (fhrunrecvval) and check the value of the received overall
judgment.

This program is created on the assumption that the measurement result from the
Vision Sensor is sent as “TJG”

"Get the Measurement Result

CallProc fhrunrecvval ) nonprocedural command transmission function

"Error check

IF fh_err_number <> fh_success
GoTo *SET_MANUAL_MODE

ENDIF

"Total Judge Check

IF fh_param[1] <> 1

GoTo *SET_MANUAL_MODE If the overall judgment is not OK, exit the program

ENDIF
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Ending the Program (Normal End)
The following describes processing that is carried out when AOS camera calibration is normally
ended.

1 If this processing is successful, the program sends the camera calibration mode
change command to manual calibration by the nonprocedural command transmission
function (fhrunsendcmd), and then executes the sample program (fhsample_main).

*(7)Set the calibration manual mode
“Set Calib manual mode

fh_res_string = "RBCOM_SET_CALIB_MODE"

fh_cmd_input_arg[1] = "0" Set the camera calibration mode to manual calibration.

fh_cmd_input_arg[2] = "

fh_cmd_input_arg[3]
fh_cmd_input_arg[4] = """
fh_cmd_input_arg[5] e

fh_para_cnt = 1

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[1-5])

"Error check icci i
nonprocedural command transmission function

IF fh_err_number <> fh_success

GoTo *CLOSE_AOS

ENDIF

"Recv Command Response
CallProc fhrunrecvval()

"Error check

IF fh_err_number <> fh_success
GoTo *CLOSE_AOS

ENDIF

IF fh_param[1l] <> O

GoTo *CLOSE_AOS

ENDIF

*CALL_FHSAMPLE

“Call program of FH sample

callProc fhsample_main()l Execute the sample program (fhsample_main).

GoTo *EXIT_AOS
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Ending the Program (Error End)
The following describes processing that is carried out if an error occurs during execution of AOS
camera calibration.

1 If an error occurs during execution, the program sends the camera calibration mode
change command by the nonprocedural command transmission function
(fhrunsendcmd) to set the manual calibration mode, and then stops the program.

*3. Finalization sequence

Disconnect to the FH server

Send Calib manual mode (manual mode)

*SET_MANUAL_MODE
"Send Calib manual mode Command

fh_res_string = "RBCOM_SET_CALIB_MODE"
fh_cmd_input_arg[1] = "0" Set the camera calibration mode to manual calibration.

fh_cmd_input_arg[2] "
fh_cmd_input_arg[3]

fh_cmd_input_arg[4] e

fh_cmd_input_arg[5]

fh_para_cnt = 1

CallProc fhrunsendcmd(fh_para_cnt, fh_res_string, fh_cmd_input_arg[l—S])I

callProc fhrunrecwal nonprocedural command transmission function

*CLOSE_AOS
CallProc fhclose()

*EXIT_AOS

EndProc
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