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INTRODUCTION This file documents the quick steps for setting up and configuring the
flexfeeder EPSON Plug-in project from Flexfactory AG for operating a
Flexfactory flexfeeder X with an EPSON robot.

Table of content:

. System Installation

. Relevant Robot-Poses

. Preparation flexfeeder

. Installation and Setup EPSON Plug-in
. Hand-Eye Calibration

. Productive Operation
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. Trouble Shooting

Note: The hand-eye calibration is needed one time only to know the
mapping between the camera and robot coordinate systems.

In case of an error please refer to chapter Trouble Shooting.

We would like to point out that we recommend participation in one of our
one-day training courses. These trainings will provide you with valuable
insights and give you the necessary know-how to get the most out of our
products.

For more information and to register, please visit our training page at:
https://www.flexfactory.com/en/contact-and-support/trainings
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1. SYSTEM INSTALLATION How to connect the robot to the flexfeeder

The flexfeeder’s System Controller provides ethernet ports to the robot

system. A simple patch cable enables the electrical and logical connection of
both systems.

How to install the Ethernet System Controller (SC)

patch cables ? 5 & & -
PortlD § 5 3 3 S

@ Remove the 2 screws and the 5 /

plate as shown below:

Wiﬁﬁm | '[: \»
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@ Pull off the magnetic side panel ‘ ./ ‘ M
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(® Pull the cable way cover up and o . — 5 8 & ¢
out o, P able o a 2 2
@ Place the patch cables inside ) T
the cable way and plug them
into the designated port gﬂ,?’“e( ¢ 3 o
@ Insert the cable way cover from Sy ga‘ﬁh E g o 1
the top and push it all the way &, Et\.h s & & a 2
down to secure the cables "ab?r“@tb Rq g £ 8 % 1§
etQ Aty Destination O S lzo & g
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and secure it again.

The IP address of the flexfeeder can be seen on the start page of the display:

N ¥
Reset Camera Setup
Home
-
default o"', e _
- x >
= Jobs &~ Actions Jors
x x
About Flexfeeder x
Action:
Manufacturer: Flexfactory.com ~
, Product: flexfeeder X250 -
e -3 . O fi
&= Operations Mg, Performance Revision: REV-A P
Serial Number: X250-01-0009 ¢
IP1:0000 Setings
Software Version: 2.0.0
* Settings 0 Help
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2. RELEVANT ROBOT-POSES

Out of view pose: Pose of the robot arm located outside the
flexfeeder camera’s field of view.

Name of the robot pose: ffx_out_of view_pose

Attention: The gripper and any cables should also be outside the
camera's field of view in this pose.

Center of feeder pose: Pose of the robot arm located in the center of
the flexfeeders.

This pose is used in context with the set up feeder model to calculate
and set a monitored robot area. This monitored area is used in the
multi-thread example to realize an optimized triggering of the
camera. l.e. the camera is only triggered when the robot has left this
monitored viewing area of the camera.

Name of the robot pose: center_feeder_pose

Note: For the calculation of the monitored robot area, only the X and
Y coordinates of the set up robot pose are used. The Z coordinate is

not taken into account.
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Calibration poses: The calibration object is placed at four different
positions on the feeder surface. Set the corresponding robot poses
accordingly.

Names of the robot poses: ffx_calibration_c1 - ffx_calibration_c4
Attention: The order of the poses must be either clockwise or

counterclockwise.
Important: Do not cross
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3. PREPARATION FLEXFEEDER Please follow the check list to get the flexfeeder ready for production and
calibration.

1. Set up flexfeeder electrically and mechanically. Further information
can be found in its documentation “assembly instruction”.

2. Switch on flexfeeder, execute a reset command from its touchpad
and turn operation mode to “auto”.

3. Teach a user defined part for calibration and production,
respectively. See documentation “Anleitung zum Einrichten eines
neuen Teils” for further information.

4. Configure appropriate jobs on the flexfeeder for calibration and
production, respectively. This includes product specific parameters
like feeding force and frequencies.

5. Activate one of those two jobs on the flexfeeder touchpad

depending on what you want to do next: run a calibration or a
production cycle.
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4. INSTALLATION AND SETUP EPSON The " flexfeeder EPSON Plug-In" [Version: 1.0] has been
PLUG-IN developed and tested with the development environment
EPSON RC+ 7.0 [Version: 7.5.2].

To install and set up the flexfeeder EPSON Plug-In, it is
assumed that EPSON RC+ 7.0 is installed and functional.

Perform the following steps to install and then open the

project:
[E3 EPSON RC+ 7.5.2
File Edit View |Project|Run Tools Setup Window 1. Unzip the ZIP file " flexfeeder-EPSON-Plug-In-1.0.zip".
g O = G g\ Wizard... E [
Project Expl New.. m
e | Oew | 2. Move or copy the unpacked directory “flexfeeder-EPSON-
pen... . y
e , Plug-In“ to “C:\EpsonRC70\projects\"”.
Close
Edit 3. Start the EPSON RC+ 7.0 development environment.
Open Project 7 = 4. Open the project:
st D Menu: Project = Open... > flexfeeder-EPSON-Plug-In select
v and click “Open”.
Select Project to open: Cmzl
=423 Projects

{:I AP|_Demos
{:I Samples
-3 SimulatorDemos

------ flexfeeder-EPSON-Plug-n

[] Bead Only
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In order to run the sample programs correctly, the following

adjustments must be made:

ﬁ EPSOMN RC+ 7.5.2 - Project C:\EpsonRCT0\Projects\X05_connector EP
File Edit View Project Run Tools Setup Window Help

NDE@& % BB EE=EEIEQ HC a.
Project Explorer 3 x Number Label
BE %r::ezresr.nrg @ 0 fix_calibration_part_pose
Main.prg 1 fix_calibration_c1
Tests prg 2 fix_calibration_c2
B9 Include Files 3 fix_calibration_c3
flexfeederine 4 fix_calibration_c4
GlobalVariables inc 5
B3 Robot Points 5 oe_oul_of view
8
9
10
1l
12
13
14
D Force Control 15
D Force Guide 15
D Functions i

ﬁ EPSOMN RC+ 7.5.2 - Project C\EpsonRCT0NProjects\XO5S_connector_EF

- - iv.
File Edit View Project Run Tools Setup Window Help
ANOEF & BRI EEEEIZGI R
Project Explarer a x oo Label
BE Program Files 0 home._pase
flexfeeder prg
Main pra 1 place_pose
Tests prg 2 center_feeder_pose
—a Include Files 3
flexfeederinc 4
GlobalVariables inc 5
=424 Robat Paints ¢
{:I Common =
424 Robet 1 !
g
9
= a L;be\s 10
a3 /0 Labels
H 11 fhu_part. 1
-ERR User Emors par_pose
(22 Macros 12 fix_part_pose2 i
{23 Vision 13 ffx_part_posed .
-3 GUI 14 fix_part_posed
g Farce Cortrol 15 fhc_part_pose5
- Force Guide
16 fix_part b
-3 Functions . . - _pos-
1.
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1. Teaching the robot poses:

For the adjustment of the calibration poses please open
the file "calibration.pts" and adjust the following robot
poses to your conditions:

ffx_calibration_part_pose
Pickup and place down pose of the calibration
object that is to be used for the calibration process.

ffx_calibration_c1 bis ffx_calibration_c4
The place down poses in the four corners of the
feeder surface.

Note: See List of Robot poses = Calibration poses

ffx_out_of view_pose

The robot pose outside the camera's field of view,
which is approached to trigger a new image capture
of the camera.

The poses ffx_part_posel to ffx_part_posel0 are
runtime variables that are used to temporarily
store the detected pick poses. Therefore, they do
not need to be set up.

b. For the teaching of the robot poses of the productive
operation please open the file "robotl.pts" and adapt
the following robot poses to your conditions:

home_pose:
The start pose of the robot.

place_pose
This place down pose is used to place the gripped
component in a defined way.
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iii. center_feeder_pose
This robot pose places the robot in the center of
the feeder surface and is used in conjunction with
the set up feeder model to calculate and set a
monitored robot area. This monitored area is used
in the multi-threaded example to realize an
optimized triggering of the camera. l.e. the camera
is only triggered when the robot has left this
monitored viewing area of the camera.

2. Configruation of the connection parameters in the functions
main_calibration, main_multi_thread and
main_single_thread.

Please replace the connection parameters suitable for your
flexfeeder in the following function calls:

Call ffx_setup_connection(201, "192.168.2.100", 8082, 40)

Explanation of the function parameters:

a. comm_port
EPSON specific internal connection port.
Value range: 201 - 216

Note: This value should only be adjusted if the preset
port (201) is already used by another communication
channel.

b. address_ip$
The IP address of the flexfeeder to connect to.

Default value: ,,192.168.2.100

Cc. address_port
TCP port of the flexfeeder communication interface.

Note: This value should normally already be correct and
should only be adjusted in special cases.
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d. timeout
Time in seconds to wait during a communication process
until a timeout error occurs.

Note: This value should normally already be correct and
should only be adjusted in special cases.

3. Setting up the project-specific configuration parameters in
the functions main_multi_thread and main_single_thread.

Please replace the configuration parameters suitable for your
flexfeeder in the corresponding function calls:

Call ffx_setup_feeder("X250", "ffX-demo", -100.0, False, True)

Explanation of the function parameters:
a. feeder_model$
Choose your flexfeeder model.
Possible values: "X185", "X250", "X350"

b. feeder_job_name$
Name of the feeder job to be used.

c. z_on_feeder
This parameter sets the Z coordinate with which the
parts are to be picked up from the feeder surface.

Attention! There is a risk of a collision! This Z
coordinate depends on the gripping system used and
may have to be adjusted accordingly.

d. search_all_parts
This flag sets whether all found components (max. 10)
should be determined (= True), or whether only the next
available component should be determined (= False).
Possible values: "True", "False"

e. use_shaker_vertical_cleared

This flag sets whether the "Shaker Vertically Cleared"
command should be used.
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Possible values: "True", "False"
%EPSONRC* 7.5.2 - Project C:\EpsonRCT0\Projects\X0S_connector_EPSON - [I/O Label Editor] 4 Adjustment Of the gripper Settings and functions.
o File Edit View Project Run Tools Setup Window Help
e Fe RO ST RORELRS a. Atlabels 2 E/A-Labels = Ausginge = Bits
andar Output Bit Label
you can customize the inputs and outputs for your
gripping system.

/23 Program Fiies & Inputs

- [E] flexfeeder prg Bis

H Main prg - Bytes
i-[E] Testsprg Words
423 Include Fikes - Outputs

i [E] flexfeederine
- [E] GoobalVariables inc: - Bytes
424 Robot Points Words
i-(1 Common - Hand /0
(=+4ZH Robet 1 Memory
£ calibration pts

robot.pts

-

aripper

@ o D

b. Please apply these changes in the grab_part and

242

123 Labe
1422 /0 Labels

R s e release_part functions to close or open your gripping
Zeu system.

{2 Force Cantrol
{1 Force Guide
{22 Functions
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5. HAND-EYE CALIBRATION

% EPSON RC+ 7.3.2 - Project C\EpsonRCT0\Projects\X0S5_connector_EPSON - [Main.prg]

Eile Edit View Project Run Tools Setup Window Help

D @& & BB E =S

B ) 858 il ok !

228

Open the program file "Main.prg" and adjust the two
variables run_calibration and run_multi_threaded in the main

Project Explorer 2 x

423 Program Files

[ flexfeederprg
Main prg

[ Tests.prg

23 Include Files

i-[E] flexfeederine
-] GlobalVariablesine
E-4Z3 Robot Points

£-{21 Common

1322 1/0 Labels
" FRR User Emors
7-{21 Macros

7-{13 Vision

£-1 GUI

1-1 Force Control
77 Force Guide
#-{11 Functions

flexfeeder GmbH

}#include "GlobalVariables.inc"

Func

Fend

tion main

Boolean run calibration

Boolean run multi_ threaded

' Set these variables to Tru

run_calibration = True

run multi threaded = False

If run calibration Then

' Run calibration process
Call main_calibration()

ElseIf run multi threaded Ther
' Run multi-threaded produ
Call main multi_thread()

Else

' Run single-threaded proc

Call main single thread()

EndIf

If Motor = On Then
Motor Off
EndIf

author: rloy
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function as follows to execute the calibration sequence:

run_calibration = True
run_multi_threaded = False

Before executing the program for the first time, please make
sure that the following preparations and basic configuration
have already been made:

A calibration object is set up in the flexfeeder vision
system.

Note: Please refer to the documentation ,, Anleitung zum
Einrichten eines neuen Teils” for this.

The configuration of the connection parameters was
done in the function main_calibration and in the function
call:

Call ffx_setup_connection(201, "192.168.2.100", 8082, 40)

The corresponding camera job is specified in the
main_calibration function and in the function call:

Call ffx_calibration_start("ffCalib.job")

The robot poses have been adjusted as described in the
chapter Installation and Setup.

Note: Please make sure that the Z coordinates of the
calibration poses are set up to match your gripping
system and the calibration object.

The gripper settings have been modified to your gripper
system as described in the chapter Installation and Setup

and the functions grab_part and release_part perform a
closing and opening of the gripper system.
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ﬁ EPSOMN RC+ 7.5.2 - Project C:\EpsonRCT0\Projects\X05_connector_EPSON - [
Eile Edit View Project Bun Tools Setup Window Help
SO @& 3 R EEEEIEO S

Project Explorer T x [¢include "GlobalVariables.i
=3 Program Files

Ela Include Files
flexfeeder inc
GlobalVariables inc

Run [o )=

(® Function

[ Low Power  Speed Factor: 100 |3 %

Start
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6. If necessary, please modify the functions
pick_up_calibration_part and
place_down_calibration_part to your conditions in order
to pick up or to place the calibration object.

Open the Run window by clicking...

Please select the main function in the drop-down box and click
“Start” to execute the calibration procedure.
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6. PRODUCTIVE OPERATION Open the program file "Main.prg" and adjust the two
variables run_calibration and run_multi_threaded in the main
function as follows to either:

1. run the simple sequential pick-and-place sequence:

run_calibration = False
run_multi_threaded = False

or

2. Run the multi-threaded pick-and-place sequence
optimized for runtime:

run_calibration = False
run_multi_threaded = True

Before executing the program for the first time, please make
sure that the following preparations and basic configuration
have already been made:

1. The part to be gripped is set up with the flexfeeder's
vision system.
Note: Please refer to the documentation , Anleitung zum
Einrichten eines neuen Teils” for this.

2. The configuration of the connection parameters was
done in the function main_multi_thread, resp.
main_single_thread and in the function call:

Call ffx_setup_connection(201, "192.168.2.100", 8082, 40)

3. The adaptation of the project-specific configuration
parameters is done in the function main_multi_thread,
resp. main_single_thread and in the function call:

Call ffx_setup_feeder("X250", "ffX-demo", -100.0, False, True)

4. The robot poses were set up as described in the chapter
Installation and Setup.
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Note: Please note that the Z coordinate of the gripping
poses must be set to match your gripping system and the
part. Please check if the configuration parameter
Z_on_feeder is set correctly.

5. The gripper settings have been modified to your gripper
system as described in the chapter Installation and Setup

and the functions grab_part and release_part perform a
closing and opening of the gripper system.

Open the Run window by clicking....

Please select the main function in the drop-down box and
click “Start” to execute the calibration procedure.
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7. TROUBLE SHOOTING

A TCP/IP connection to the Check ethernet infrastructure including patch cables and switches.
Flexfeeder cannot be established. Check if flexfeeder’s IP address is set correctly and check the
ffx_setup_connection address_ipS and address_port parameters.

The IP of the feeder is displayed on its HMI on the home screen
(accessible via web browser or touch screen).

The camera is not triggering well (at 1. Please check if the robot pose center_feeder_pose is set

the wrong time etc.) correctly.

2. Please check if you have parameterized the correct flexfeeder
model feeder_models.
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