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Introduction

Micropsi Industries’ robot control system, MIRAI, allows users to automate complex motion tasks in
dynamic process environments by manually training robots. MIRAI'is a machine learning-based
system that generates robot movements based on sensory input and (re-)acts in real-time based on
image data.

Today, most automation solutions are programmed in a script language or ‘taught’ using a teach
pendant and its user interface. MIRAI, on the other hand, can train robots to solve complex hand-eye
coordination tasks by ‘watching’ these being performed through a human operator and ‘imitating’ the
actions seen. Key advantages of MIRAI compared to more ‘classical’ automation approaches are:
first, the ease of use in solving and automating complex motion tasks without previous expert
knowledge in automation, machine vision or programming. Second, MIRAI's underlying machine
learning technology is inherently able to handle different sources of process variances and dynamics
within the task and its environment. With this, the MIRAI controller can solve new classes of tasks
and problems in automation and robotics that normally required complex and expensive solutions or
were impossible to automate before.

To ‘train’ the robot, the user manually scans the area between the precise target position and the
intended starting position(s). These scanned demonstrations are called episodes. For more complex
tasks, the user performs and records repeated demonstrations of a task, by guiding the robot from
varying starting positions to the target position, in a very precise trajectory. The user manages the
camera recording of the respective episodes through our MIRAI Training App for Android tablets.
These episodes are then transformed into a vision-based robot motion program by our cloud-based
machine learning service, which results in a ‘MIRAI skill'. These trained skills ultimately allow the
MIRAI controller to imitate the motions and actions it was shown by steering robot movements,
dealing with all the dynamics and variances the user trained for in real time (closed loop).
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T Getting started

1.1 About this manual

This manual provides instructions and guidance on integrating MIRAI with FANUC robots, using
images and examples from the CRX-10iA/L model. While the CRX-10iA/L is used for illustration,
the instructions and menus apply to all supported robot models.

The manual also includes basic guidance on processes specific to FANUC robots, such as
accessing certain menus and responding to common FANUC alarms. For detailed information,
refer to the FANUC manual for your specific robot model.

1.2 Safety precautions

1.2.1 Robot safety

To ensure safety, follow these precautions:

e Always keep a safe distance from the robot.

e Have the FANUC Teach Pendant with an EMERGENCY STOP button within reach at all
times.

o Follow all safety precautions in the FANUC robot safety guidelines.

The latest MIRAI software release 20.0.1 has the following known issues. These are not
considered safety issues.

e MIRAI operates within a safety bounding box of 1.5 meters. For motion skills in wide
motion, skill execution might stop due to the bounding box.

1.2.2 Set operating mode for MIRAI

/\ IMPORTANT

For safety reasons, FANUC robots must be in T1 mode when using the MIRAI Training App.

The operation mode must be set to T1 to use the MIRAI Training App. The method for selecting
the operation mode (AUTO/T1/T2) depends on your robot and controller model. On the robot
controller, use either a key switch or turn-knob. On the FANUC teach pendant, use the Mode
Select function. For more details on mode selection, refer to the operator's manual.

After you train a MIRAI skill and add it to the robot program, you can change the operation mode
back to T2 or AUTO.

16:15 G ok 9+ IMPORTANT: Operation mode must be
= N PNS0003i : — T1.

TPIF-030 Program name is NULL 4 reseT [ach cD?fri?tuisngortnpoods%ible to select T1 mode
refer to Operation Mode Switch (T1,
T2, Auto) for Instructions to activate the
operation mode via the teach peéndant.

: IMara3i control At current
2: !position
31 PAYLOADI1]
4: UFRAME NIM-0
¢ UTOQOL.NUM=1

& T:UI'-?—.

) )
5 MIRAIDATA T.MIBAIDATA
6 NUMBER OF SKTL> *uninir®
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System parameters T1 mode AUTO mode
Flags [1-3] and F[8] Off On
Menu/System/Config: 7. Enable Ul signals False True
Menu/System/Config: 42. Remote/Local setup Local Remote
Teach pendant Enabled Disabled

1.2.3 Enable the FANUC teach pendant

The FANUC Teach Pendant must always be enabled when using the MIRAI Training App. Enable
the Teach Pendant by tapping the enable button on the status bar of the tablet teach pendant ,or
by turning the black knob on the iPendant Touch.

16:15 Gl i 9+ sen

E ”PNSOOO3U 30% :ﬁj :’ Q

TPIF-030 Program name is NULL

/2
2: ‘position &
$:  PAYLOADI1] o
4: UPRAME NUM-0 48 o
: UTOOL.NUH«1 5 N TA T.MIRAIDATA
&: norvi-il 6 NUMBRA OF SKTL> *uninin®

1.2.4 The deadman switch

A\ IMPORTANT
You must hold the deadman switch while using the MIRAI Training App.

If the deadman switch is released, the following alarms will appear on the Teach Pendant:
SRVO-289 Smooth Stop and SRVO-003 Deadman Switch Released. The MIRAI
Training App will display a message and become unusable until the alarms are reset. To reset
them, hold the deadman switch in the middle position and press RESET in the Alarm Display
below the status bar.

1.3 Back up the FANUC controller

We recommend taking backups (“Image” and "All of above”) of the FANUC controller before and
after installing the MIRAI software package.

e The pre-installation backup allows you to restore previous states.

e The post-installation backups allow Micropsi Industries to debug and provide support, if
needed.

Installation of the MIRAI software package requires specific registers, inputs, and outputs, which
will be automatically overwritten when executing the SETUP.CM file. MIRAI uses the following
[/0s and data registers:

e Digital Outputs: DO[2049-2068]
e Digital Inputs: DI [2053-2068]
e Registers: R[75-92]

e Position Registers: PR[75-78]
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1.4 Supported FANUC models

MIRAI is compatible with the following FANUC robot models:

e CRX-10/A

e CRX-10/A/L

e LR-1T0/A/10

e LR Mate 200D

e LR Mate 200/D/4S
e LR Mate 200D/7L
e M-20B/25

e R-2000/L/165F

e R-2000/LC/210F

e R-2000/L/270F

The following robots are considered “experimental” and have not been tested on physical
hardware:

e ARC Mate 100/C/12

e CRX-20/A/L

e CRX-30/A
e M-20/D/25
e M-710/C/50

1.5  MIRAI components

1.5.17  MIRAI kit

The MIRAI Kit contains the following components:

e MIRAI controller: Siemens SIMATIC IPC BX-39A - power supply not included
e Android-based tablet with the MIRAI Training App

e (Camera setup:

o Cameras: USB 3.0 cameras (XIMEA xiQ) or GigE cameras (Baumer VCXG.2-15C.I)
Camera lenses (9 mm and 16 mm)

Connection cables

Ring lights and adapters

Camera mount (optional)

o For USB 3.0 camera setups only. Ethernet Gigabit switch and cables

o
o
o
o

1.5.2 Additional components

Some additional components are required to use the MIRAI system, and some components
are optional. All additional components must be procured by the customer

Required components

e a3 24V power supply to provide power to the MIRAI controller. For other options
(230V/110V), contact your account executive

o for Gigk camera setups only: Siemens SCALANCE XC208G PoE Switch. For other
options, contact your account executive.
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Optional components for the hand-guiding feature include one of the following force/torque
sensors:

e OnRobot HEX-E v2
e OnRobot HEX-QC

e ATl Axia80-M20 with adapters

e Any ATl sensor supporting the Network Force/Torque (NET F/T) system
(tested with ATI-9105-Net-Gamma)

1.6 Required FANUC software versions and packages

Specific FANUC software versions and packages are required to support MIRAI. The
minimum required FANUC robot control components are:

e FANUC robot arm and control system: Minimum software version required is V9.4
e Teach pendant: FANUC Tablet Teach Pendant or FANUC iPendant Touch

The required software options for the FANUC robot controller are listed below by region.

Software Packages Required for Collaborative Robots: Regional Availability

Package Europe USA
R739 Dyn Path Modifier Purchase required Purchase required
R648 User Socket Msg Purchase required Purchase required
J742 Customize Support Function Purchase required Purchase required
R650 FRA Params Exclusive to USA Standard, pre-installed
R651 FRL Params Standard, pre-installed Exclusive to Europe

Included with .
Purchase required
R632 KAREL R651 FRL Params i

R553 HMI Device (SNPX) Standard, pre-installed Purchase required

1.6.1  FANUC software releases and implications for MIRAI

FANUC software Improvement MIRAI implication
version
min. V9.40P/49 Coexistence between Both programs can now coexist, But they
Line Tracking (J512) cannot be used simultaneously. Only one
and DPM can be activated at a time.
min. V9.40P/58 DPM rotation bug When you switch tools in a program, e.g

use a different tool than UTOOL_NUM=1,
there is a delay of 15 seconds after skill
execution. To avoid this use only the
UTOOL_NUM=1 in your program with all
values set to 0. For details, see Adding the
MIRAI Tool in the Robot Program.

V9.40P/64 DPM rotation bug Fixed. There is no longer a delay when
switching tools.
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/\ IMPORTANT: If you are using FANUC software version V9.40P/58 and above:

For the R739 Dyn Path Modifier package to function properly, you must set the Orientation frame in the
DPM CFG SETUP to STANDARD.

Follow these steps:

Step 1 - In the long menu go to SETUP > DPM SETUP.

1448 1 % G-
= ﬁ MIRAI_EXAMPLEKZ

Select

X
N
TEST CYCLE
MANUAL FCTNS
ALARM
1/0
SETUP
Prog Select
ZDT Client
General
Frames
Macro

Ref Position

Port Init

Ovrd Select

User Alarm
Error Table
iPendant Setup
DPM SETUP
BG Logic
Resume Offset
Resume Tol
Space fnct
Diag Interface
Host Comm

ZDT EOAT Setup
= Rz
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Step 3 - Go to the 5 Orientation frame argument and tap ENTER.

14486 1 %+

:— e MIRAL_LEXAMPLERZ
=) =

DPM CFG SETUP

N

4 Robot Operation

Step 4 — Tap CHOICE, select 1 STANDARD, and tap ENTER.

14486 T % -

“ MIRAI_EXAMPLEK

DPM CFG SETUP DATA Registers

TCOMPATIELE

“ el | soreoue

4 Robot Operation
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1.7 MIRAI controller interface description

The MIRAI controller has four preconfigured Ethernet ports: X1P1, X2P1, X3P1, and X4P1. These ports can
also be manually configured for specific network needs. For more information see Section 4.

a. Power on/off

b. Power supply (24 V, not included)
c. 4USB3.2 ports
d. RUN/STOP LED

e. Ethernet port X1P1, configured to 192.168.100.5
f.  Ethernet port X2P1, for WAN/internet DHCP
g. Link-aggregated Ethernet ports X3P1 and X4P1, configured to 192.168.99.5

1.8  MIRAI controller specifications

e Intel Xeon W-11555MLE (1.9/4.4 GHz, 6C/12T)
e 16GB DDR4-3200 SO-DIMM

e SSD512GBEco

e 24V power supply

e Operating conditions: 0° C to 55° C. Humidity 5% to 80% at 25° C (no condensation)
e Dimensions:

o  Width: 262 mm

o Height: 139.7 mm

o Depth: 62.6 mm
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2 Set up the MIRAI controller

The MIRAI controller is a compute and control unit. It uses camera images to calculate robot movements
in real time.

To set up the MIRAI controller, first assemble the camera and force/torque sensor stack (see Section 2.1).
Then connect the MIRAI controller to all system components. Different cameras require specific setups:

e For USB 3.0 cameras, see Section 2.2.
e For GigE cameras, see Section 2.3.

Additionally required components:

« Supported F/T sensors: Camera
OnRobot Hex-E QC or V2, °
Schunk ATI

+ 10" Android tablet \

« Cat 5 Ethernet Cable (x5)

+ Ring light: Recommended:
Effilux EFFI-RLSW-00-050-W,
ring light adapter

Camera lens

Camera fixture

Ring light

OnRobot Hex-E QC sensor

Quick changer tool side

Training gripper

2.1 Assemble the camera and force/torque sensor stack

Figure 1: Diagram of the correct order for assembling the camera and force/torque sensor stack.

IMPORTANT: The physical MIRAI setup must be assembled in the order shown above.

To mount cameras and the force/torque sensor on the robot arm, follow these steps:

1. Attach the camera lens to the camera.
2. Screw the ring light adapter and the ring light on to the lens.

3. Mount the camera on the camera fixture with the provided screws.
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2.2

Mount the assembled camera fixture on the robot tool flange using the adapter plate and the
provided screws.

Attach the force/torque sensor to the adapter plate with the provided screws.

e NOTE: On FANUC robots, the tool coordinate system is rotated by 90 degrees.

e Use the universal camera fixture without a dowel pin to mount it in a “wrong orientation” and
align the coordinate system of the robot with the coordinate system of the force/torque
sensor.

e Ensure that the printed symbols on the sensor (such as +Y, -X) line up with the robot flange.

e Testif the sensoris mounted correctly by ensuring that the robot arm moves in the direction
you push itin. If it moves in a different direction, you need to remount.

Click on the quick changer tool adapter.
Attach the training gripper or other end-of-arm tool.

Connect the cable with the camera and secure the cable to the robot arm, leaving enough slack to
allow the robot arm to move freely.

USB 3.0 camera setups

2.2.]

MIRAI setup scheme with USB cameras

This schematic diagram of a MIRAI-controlled robot setup shows the components of a MIRAI-based
solution. The diagram shows all supported peripherals and how they connect through various interfaces.

The MIRAI solution includes the following components:

MIRAI robot controller: generates image-based, real-time robot movements based on trained
skills

MIRAI Training App: primary user interface for the MIRAI controller; runs on an Android-based
tablet and allows users to record training episodes and manage MIRAI skills

Micropsi Industries cloud: calculates MIRAI skills using training episodes

MIRAI software package: integrates MIRAI skills into robot program flows on the Teach Pendant

Internet MIRAI controller Camera 1
DHCP capable Default IP: 192.168.100.5 MlR,A,I
ethernet connection Training =
app
(77 G — '
= = Tablet Camera 2
I Il : (optional)
. ] _H_
FANUC robot controller
port#2 f FDsaB Ethernet LAN switch F/T sensor box
Default IP:192.168.100.100 Default IP OnRobot: 192.168.100.15
Default IP ATI Schunk: 192.168.100.20

Supplied ¢

Figure Z: Schematic view of a MiRAI-controlied robot setup with USE cameras
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2.2.2 Connect the MIRAI controller with a USB camera setup

NOTE: Refer to Section 1.6 for a diagram of the MIRAI controller.

To connect all components in the MIRAI-controlled robot setup, follow these steps:

1. Place the MIRAI controller and the Ethernet LAN switch near the FANUC robot controller or robot
arm. We recommend securing the MIRAI controller to prevent it from falling or shifting.

2. Connect the FANUC robot controller to the Ethernet LAN switch.
a. Ifthe FANUC robot controller has multiple Ethernet RJ45 ports, use CD38B/port #2.
b. If the FANUC robot controller has one Ethernet RJ45 port, use CD38A.

3. Connect the force/torque sensor box to the Ethernet LAN switch.

4, Connect the Ethernet LAN switch to Port X1P1 on the MIRAI controller, creating a local area

network (LAN) for the robot control environment.
5. Connect the USB 3.0 cameras to the MIRAI controller’'s USB ports.

6. Connect the Wi-Fi module to a USB port on the MIRAI controller to link it with the tablet.

7. Connect the Ethernet WAN port (X2P1) on the MIRAI controller to a network with WAN/internet
access. Ensure that the connected network offers DHCP service, as the IP address for this port will
be assigned automatically through DHCP.

a. NOTE: To use a proxy to connect with the Micropsi cloud, refer to Section 4.4.5. For details
on the cloud connection and handling of recorded data, see Data FAQ in the MIRAI
Training User Manual.

8. Connect a 24 V power supply to the MIRAI controller to turn the controller on. Check the LED
RUN/STOP indicator for a green light to confirm successful system boot and started runtime.

2.3  GigEk camera setups

2.3.1 MIRAI setup scheme with Gigk cameras

These schematic diagrams show MIRAI-controlled robot setups for one Gigk camera (top) and for two
GigE cameras (botton). The diagrams show all supported peripherals and how they connect through
various interfaces.

The MIRAI solution includes the following components:

o MIRAI robot controller: generates image-based, real-time robot movements based on trained
skills

e MIRAI Training App: primary user interface for the MIRAI controller; runs on an Android-based
tablet and allows users to record training episodes and manage MIRAI skills

e  Micropsi Industries cloud: calculates MIRAI skills using training episodes

o The MIRAI software package: integrates MIRAI skills into robot program flows on the Teach
Pendant


https://micropsi.industries/user-guide/User-Manual-MIRAI-Training.pdf
https://micropsi.industries/user-guide/User-Manual-MIRAI-Training.pdf
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Figure 3: Schematic view of a MIRAI-controlled robot setup with one GigE camera
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Figure 4. Schematic view of a MIRAI-controlled robot setup with two GigE cameras. Two link-aggregated ports are
used to connect the MIRAI controller to the Gigabit Ethernet switch.

2.3.2 Connect the MIRAI controller with Gigk camera setups

GigE cameras are part of the MIRAI network and have an Ethernet interface. They have an IP address that
needs to be configured to the same subnet as the robot, the force/torque sensor, and the MIRAI controller.
The MIRAI controller has preconfigured ports for one or two cameras

Step 5 describes setups using the preconfigured ports on the MIRAI controller. The network can also be
configured manually to customize settings, which may use different ports.
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NOTE: Refer to Section 1.6 for a diagram of the MIRAI controller.

1. Place the MIRAI controller and the Gigabit Ethernet switch near the FANUC robot controller or
robot arm. We recommend securing the MIRAI controller to prevent it from falling or shifting.

2. Connect the FANUC robot controller to the Gigabit Ethernet switch.

a. Ifthe FANUC robot controller has multiple Ethernet RJ45 ports, use CD38B/port #2.
b. If the FANUC robot controller has one Ethernet RJ45 port, use CD38A.
3. Connect the GigEk camera or cameras to the Gigabit Ethernet switch.

4, Connect the force/torque sensor box to the Gigabit Ethernet switch.

5. Connect the Gigabit Ethernet switch to the MIRAI controller using the following ports:
a. Forone GigE camera: Connect Ethernet port X1P1 on the MIRAI controller with any port
on the Gigabit Ethernet switch.

b.  Fortwo GigE cameras. Connect link-aggregated ports X3P1 and X3P4 on the MIRAI
controller with two link-aggregated ports on the Gigabit Ethernet switch.

6. Connect port X2P1 on the MIRAI controller to a network with WAN/internet access. Ensure that
the connected network offers DHCP service, as the IP address for this port will be assigned
automatically through DHCP.

a. NOTE: To use a proxy to connect with the Micropsi cloud, see Connecting to the Micropsi

Cloud Using a Proxy Server. For information on the cloud connection and handling of
recorded data, see Data FAQ in_MIRAI Training User Manual.

7. Connect the Wi-Fi module to a USB port on the MIRAI controller to link it with the Android tablet.

8. Connect a 24 V power supply to the MIRAI controller to turn the controller on. Check the LED
RUN/STOP indicator for a green light to confirm successful system boot and started runtime.


https://micropsi.industries/user-guide/User-Manual-MIRAI-Training.pdf
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3

Install and connect the MIRAI Training App

The MIRAI Training App is the primary user interface for the MIRAI solution. It is @ mobile application

for Android-based tablets that allows users to do the following:

Create and define new MIRAI skills
Record training episodes to train new or improve available skills
Create new skill versions using recorded episodes

Test newly calculated skills to ensure they perform as expected or continue adding training
episodes to further improve the behavior of an available skill

Set, test, and revise end state parameters that allow MIRAI to trigger a successful skill execution
View and track execution KPIs of skills while they operate in production mode (in development)

Accelerate and tune skill execution speed to achieve optimal tact time without compromising on
precision

Manage and delete trained skills

Install the latest MIRAI Training App version on the tablet

Ensure that the MIRAI controller is set up, powered on and that the Wi-Fi module is connected.

Power on your Android tablet and switch on its Wi-Fi network. Go to the Wi-Fi settings of the tablet
and choose the network SSID from the MIRAI controller, which should be named "MIRAI-
</D_number>." The ID number of the MIRAI controller, which is indicated on the product sticker.
Enter the MIRAI password, also printed on the same sticker.

Within the Android settings of your device, navigate to Settings > Security, and activate the option
that reads "Allow install of apps from unknown sources” or has similar wording. Depending on
your Android version, this menu item might not be present, and instead the system will ask for
permission to install the APK file once trying to open it. In this case, grant the request.

Start the internet browser of the tablet and go to http://mirai:6543/mint/apk.

Click to confirm downloading the MIRAI Training App installation file, mint.apk. After downloading,
tap on the file in the Android file browser to install the app. In a security message requests
permission to install the APK file, grant the request.

Start the MIRAI Training App. It should show the “Skill training” screen with an overview of the
trained skills available on the MIRAI controller. When you use the app for the first time, this list will
be empty.


http://mirai:6543/mint/apk
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Network configuration

4.1

Networks in the MIRAI setup

There are three networks in the standard MIRAI setup: the robot network, the WAN, and the Wi-Fi network.
The MIRAI controller uses different ports for each network, ensuring they remain separated and cannot
communicate with each other.

1.

Robot Network: This network includes the MIRAI controller, the robot controller, a force/torque
sensor (if used), and the GigE camera or cameras (if used). Each device in this network has a
static IP address. The devices are connected through specific ports on the controller, ensuring
they operate within an isolated network that cannot communicate with the other networks.

Wide Area Network (WAN): This network also includes the controller, but it is connected through a
different port preconfigured to expect a DHCP-assigned IP address. The WAN typically includes an
HTTP/HTTPS proxy that facilitates communication between the controller and the Micropsi cloud,
making it reachable via the internet. This network is logically separated from the robot network.

Wi-Fi Network: This network is created by the controller and includes a single member, an
Android-based tablet. The Wi-Fi network is isolated from both the robot network and the WAN,
ensuring that the tablet can only communicate with the controller through this dedicated wireless
connection.

The following sections explain how to set up the robot network on the FANUC Teach Pendant (see Section
4.2) and in the MIRAI Training App (see Section 4.3).

The MIRAI controller has four network ports. The ports have the following settings:

Port number Controller name MIRAI controller Subnet

Port 1 X1P1 192.168.100.5 192.168.100.0/24
Port 2 X2P1 set via DHCP set via DHCP
Port 3 X3P1 192.168.99.5 192.168.99.0/24
Port 4 X4P1 192.168.99.5 192.168.99.0/24

Different ports and network configurations are recommended for different camera setups. Choose one of
the following configuration options depending on your camera setup:

e USB 3.0 cameras: Refer to section 4.3.1.

e One GigE camera: Use Port 1 or custom settings (see section 4.3.2)

e Two GigE cameras: Use Ports 3 and 4 (see section 4.3.3)

For custom network settings, users can manually configure the ports as desired. Refer to section 4.3.4.
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4.2 Network configuration on the FANUC teach pendant

& NOTE: The following steps show the settings for the default configuration for MIRAI
controller Port#1 (X1P1) on the 192.168.100.0/24 subnet. The MIRAI controller is assigned to the IP
address 192.168.100.5. If you are using a different subnet, use that (Steps 6 and 7).

If you are using the default MIRAI IP address (192.168.100.5), follow these steps to configure the
network on the FANUC Teach Pendant.

Step 1. Expand the Menu at top left.

Step 2. Tap Setup and then Host Comm.

1648 B @ LA ]
= ‘ﬁgfsmm s @l [y Remember: Operation mode must be T1.
TPIF-110 Screen used by other device
4 If it is not possible to select T1 mode,

Frames ption refer to the appendix Operation Mode
Macro il Switch (T1, T2, Auto) with explanation
e hestion i on how to activate the operation mode via
kb pernet Packets the teach pendant.

Ovrd Select [Server

rotocol
User Alarm

thentication

Error Table ransfer Protocol
[Setup

iPendant Setup
Name System
DPM SETUP
BG Logic
Resume Offset
Resume Tol.
DETAIL
Space fnct
Diag Interface e || ‘ F4 F5 | next |

TEACH
Host Comm
setecrl eom f pata

ZDT EOAT Setup

Passwords

KAREL Config

Custom Menu
FILE

iRVision

USER

SELECT

EDIT

1648 B @ »

— USERPRG1K
*=— Line17

TPIF-110 Screen used by other device

1/11
Descripiign
| 1 m TCP/IP Detailed Setup I
2 TELNET Telnet Protocol
3 SM Socket Messaging Device
4 PC SHARE PC Share Setup
5 RIPE ROS Ethernet Packets
6 PROXY Proxy Server
7 BING Ping Protocol
8 HTTP HTTP Authentication
9 FTP File Transfer Protocol
10 SMTP EMAIL Setup
11 DNS Domain Name System
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& NOTE: The FANUC robot controller may have one or more Ethernet RJ45 ports.
e Port#1 in the FANUC TP corresponds to port CD38A on the main board of the controller.

e Port#2 in the FANUC TP corresponds to port CD38B on the main board of the controller.
If your FANUC software only detects Port#1, connect the MIRAI controller to the Ethernet RJ45
port labelled CD38A on the FANUC controller. In Step 4, different IP addresses will be entered
depending on the port you use.

If using port CD38A (Port#1), skip Steps 5 and 6.

Step. 4. Enter the following IP addresses as shown in the screen below:

o Port#1 IP address:

o If using port CD38B: 192.168.1.100

o If using port CD38A: 192.168.100.100
Subnet Mask: 255.255.255.0
Router IP address: 192.168.1.1
If applicable: PC Jog IP address: 192.168.100.150
If applicable: OP Panel IP address: 192.168.0.100

o O O O

® c—

SRV0-002 Teach penda

TCP/IP 1/42 N
Robot name: 1
Port#1 IP addr: 192.168.1.100 2
Subnet Mask: 2551255525550, 3
Board address: 00:e0:e4:73:01:b5 4
Router IP addr: 192°16810T 5
PC Jog IP addr: 192.168.100.150 €
OP Panel IP addr: 192.168.0.100 7

MIF

Host Name (LOCAL) Internet Address
1 Mirai 192.168.100.5

3 ORNNEAREERN RN RN N NN KRN NN D2

Step 5 - only for port CD38B. If the MIRAI controller is connected to port CD38B of the FANUC
controller, you must also configure the IP address of Port#2 to communicate with the robot.
Port#1 must be in a different subnet. To open the Port#2 settings tap on [port #1] and then on
[PORT]

15 MEA -
DEFAULTM
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Step 6 — only for port CD38B. For the Port#2 IP address enter 192.168.100.100

TCP/IP

Port#2 IP addr:

SRV0-002 Teach pe

1/42

192.168.100.100

ubnet Mask:
Board address:
Router IP addr:
PC Jog IP addr:
OP Panel IP addr:

Host Name

it Mirai

DN NN

3 eEwAR

255.255.255.0
00:e0:e4:73:01:b6
192,168/ 1.1
192.168.100.150
192.168.0.100

(LOCAL) Internet Address
192.168.100.5
NN NN NN

R RN TR WK KK W N KW N R

nda
/

Z

If you are working in a different

subnet:

Enter the robot IP address according
to the respective subnet here, for

example, 192.168.99.100 or
according to your manually
confiaured subnet.

Step 7. Enter Mirai as the Host Name (LOCAL). Enter the IP address of the MIRAI controller. The IP
address for the standard configuration is 192.168.100.5.

1649 WBAE -

:— USERPRG1K

e= Line 17

TCP/IP
Robot n
Port#2

Subnet Mask:

Board a
Router
PC Jog
OP Pane

TPIF-110 Screen used by other device

ROBOT

ame :

IP addr:

255.255.256..0

ddress: 00:e0:e4:73:01:b6
IP addr: 192.168.100.5
IP addr: 192.168.100.150
1 IP addr: 192.168.100.150

xen

30% o= I“ Q

2/42

Host Name
1
2 wEmEw
3 mEaaw

4 wEmww

(LOCAL) Internet Address
192.168.100.5

B

Mirai
wa o a
s EEEERAEEEEEREEEEER

EaEww EEREEEEEEREEREEEEE

Step 8. Configure the force/torque sensor.
e Forthe OnRobot F/T sensor, use 192.168.100.15. For more information, see section 11.1.

subnet:
Enter the MIRAI controller IP

according to your manually
configured subnet.

If you are working in a different

address according to the respective
subnet here, e.g 192.168.99.100 or

e Forthe ATl sensor, use 192.168.100.20). For more information, see section 11.2.

functionality.

& NOTE: After changing the IP settings in the FANUC Teach Pendant you must cycle the power
of the controller to apply the new settings. Skipping this step may result in reduced MIRAI

You can also cycle the power twice after completing all steps to install the MIRAI software package
(see section 5) and skip the power cycle in this step.

If you are connected to port 1 (X1P1), you can customize the MIRAI controller’s IP address to connect
to a different subnet. After installing the software package on the FANUC Teach Pendant, go to the
MIRAI Training App (Main Menu > Network Configuration) and enter the robot's IP address. Ensure the
IP address matches the correct port: port #1 for Ethernet RJ45 port CD38A, or port #2 for port CD38B.

After the robot's IP address is entered in the MIRAI Training App, the first three IP digit-fields for the
MIRAI controller and force/torque sensor will update automatically. You can then assign the final field

as needed. For more details on network configuration, refer to Section 4.3.
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4.3

The MIRAI Training App includes a Network Configuration screen. This section guides you through setting up
the network for your camera system.

Network configuration in the MIRAI Training App

e USB 3.0 cameras: Refer to section 4.3.1.
e One GigE camera: Use Port 1 or custom settings (see section 4.3.2)
e Two GigE cameras: Use Ports 3 and 4 (see section 4.3.3)

For custom network settings, users can manually configure the ports as desired. Refer to section 4.3.4.

4.3.1 USB 3.0 cameras

All components in the MIRAI network must be configured to the same subnet. USB 3.0 cameras are not in
the MIRAI network and do not require configuration.

To configure the other components in the MIRAI network, use the default settings or custom settings:

Menu

Skill Overview

Step 1. Enter the main menu (top left
corner) and go to Network Configuration.

MNetwark Configuration

Tag Management

Service Support

and Restore Default settings

Backup

The app settings for Port 1 (X1P1) are preconfigured
to the 192.168.100.0/24 subnet, as shown below.

To use these settings, no changes are necessary in
the app. Ensure that the robot and force/torque
sensor are configured correctly on their respective
interfaces.

MIRAI | Network Configuration

Network Settings

re configured in the same subnet. The IP address of the robot, sensor, and Gigl
iqured in the devices' own interface:

Robot/sensor/controller configuration

Configure network manually

Custom settings

Step 2. To configure Port 1 (X1P1), enter the IP
address of the robot that you are using. The
first three IP digit fields will be automatically

Robot [P

192.168.100.100

MIRAI cantraller [P

192.168.100. 5

ATI sensor [P

192.168.100. 20

GnRobot sensor IP

192.168.100. 15

updated for the MIRAI controller and the
relevant force/torque sensor. Assign the
remaining fields accordingly.

Step 3. Tap Apply Settings.

Apply settings

GigE Camera

Select the GigE camera(

s) that will be used on this application. Only cameras
subnet a5 MIRA| con k ik

An error message will appear for the sensor
model you are not using.

Tap OK.

A message to confirm settings will appear.

configured in the same:

Tap Yes, apply.
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4.3.2 One GigE camera: Use Port 1 (X1P1)

Port 1 is preconfigured to the 192.168.100.0/24 subnet with the MIRAI controller assigned to the IP
address 192.168.100.5. If you plan to switch between using one and two GigE cameras, use the
192.168.99.0/24 subnet (see 4.3.3).

To configure the components in the MIRAI network, use the default settings or choose custom settings:

Menu X

Skill Overview
Netwok Coniguraton Step 1. Enter the main menu (top left
corner) and go to Network

Configuration.

Default settings

The app settings for Port 1 (X1P1) are
preconfigured to the 192.168.100.0/24 subnet,
as shown below left.

To use these settings, go to Step 5. Ensure that
the robot and force/torque sensor are
configured correctly on their respective
interfaces.

= MIRAI| Network Configuration

Network Settings

same subnet The I address of the robot, sensor, and GigE
vices' own interfaces

Robot/sensor/controller configuration

S Custom settings
192168100100 Step 2. To configure Port 1 (X1P1), enter the IP
e address of the robot that you are using.
. The first three IP digit fields will be

automatically updated for the MIRAI
controller and the relevant force/torque
192166100 20 sensor. Assign the remaining fields
accordingly.

AT| sensor IP

OnRobot sensor P

192.168.100. 15
Step 3. Tap Apply Settings.
Gl Camers An error message will appear for the
. o A Ol o oot 1 s sensor model you are not using.
- e TapOK.
e A message to confirm settings will
appear.

e TapYes, apply.
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= MIRAI| Network Configuration

Network Settings
Ensure all devices are configured in the same subnet. The IP address of the robot, sensor, and GigE

camera(s) must be configured in the devices' own interfaces.

Robot/sensor/contraller configuration

Step 5. Ensure that the GigE camera is
connected to the Gigabit Ethernet
switch using the correct port, and that
the IP address is configured to the
right subnet. The camera needs power

1ees002 to be visible in the network.

Configure network manually

Robot IP

192.168.100.100

ATl sensor IP

OnRobot sensor IP

192.168.100.15
Apply settings

GigE Camera

Select the GigE camera(s) that will b on this app

le. If na carr

1. Only cameras configured in the same
ar in the list

tion
on of the camera(s)

During skill execution cameras cannot be scanned

Cameras (2) -

Step 6. Go to the Cameras drop-down menu.

[ selectal
D Baumer VCXG.2-15C.1 700011106225 . I U
I Step 7. Select the configured camera from the
] Baumer VCXG.2-15C.1 700011106229 Cameras drOp'dOWn menu.
sras configured in the same
list:
I Cameras (3} a I
[ selectal
Baumer VCXG.2-15C.I 700011106225
[J BaumervCXG.2-15C.1 700011106229 . .

Step 8. Tap Save selection. The configured IP
address will appear next to the selected
camera.

sras configured in the same

list.

Rescan cameras Save selection

I Cameras (3) - I
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4.3.3 Two Gigk cameras: Use preconfigured Ports 3 and 4

Ports 3 and 4 are link aggregated, functioning as a single logical link to provide increased bandwidth. The
ports are preconfigured to the 192.168.99.0/24 subnet, with the MIRAI controller assigned to IP address
192.168.99.5. Note that you can use a single camera on this network as well.

To use these preconfigured settings, follow these steps to enter the 192.168.99.0/24 IP addresses for the

robot and force/torque sensor:

Menu X

Skill Overview

Backup and Restors

micropsi
industries

= MIRAI | Network Canfiguration

Network Settings

configured in 1he same subnet. The IP address of the robot, sensor, and Gige
nfigured in the devices' own interfaces.

Robot/sensor/controller configuration

@ configure network mancally

Robot 1P

192.168.99.100

ATI sengor 1P

192.168.100.20

OnRobot sensor IP

192.168.99.15

Apply settings

GigE Camera
Select the GigF camera(s) that will be used on this application. Gnly came
subnet as the MIRAI controller will be visible. If no cameras appear in the

» check the cable connection
+ check the [P configuration of the camerats)

Step 1. Enter the main menu (top left
corner) and go to Network
Configuration.

NOTE: All devices in the MIRAI network must
be configured to the 192.168.99.0/24
subnet. Configure the robot,
force/torque sensor, and Gigk cameras
using their respective interfaces

Step 2. Set the toggle button to Configure
network manually and tap Continue.

Step 3. Enter the IP address for the robot and
for the force/torque sensor you are
using to train the skill using the
192.168.99.0/24 subnet

Step 4. Tap Apply Settings.
An error message will appear for the
sensor model you are not using.
e TapOK
A message to confirm settings will
appear.
e TapYes, apply.
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= MIRAI| Network Configuration

Netwaork Settings

Ensure all devices are carfigured in the same subnet. The IP address of the robot, senscr, and Gige
camera(s) must be configured in the devices’ own interfaces.

Robot/sensor/controller configuration

Step 5. Ensure that the GigE cameras are

@ confoue el connected to the Gigabit Ethernet switch using
Rosat 1P the correct ports, and that the IP address is
19216859100 configured to the right subnet. The cameras
Al sensor P need power to be visible in the network.

192.168.100.20

OrRabot sensor [P

1921689915

Apply settings

GigE Camera

Select the GigF camera(s) 1hat will be used on this application. Only cameras configured in the same
subnet as the MIRAI contreller will be visible. If no cameras appear in the list:

= check the cable connection
= check the IP configuration of the camerals]

Gameras (3) A

Step 6. Go to the Cameras drop-down menu.

[ selectal

D Baumer VCXG.2-15C.1 700011106225

Step 7. Select the configured cameras from

D Baumer VCXG.2-15C.1 700011106229 t h e

Cameras drop-down menu.

eras configured in the same
list

Rescan cameras Save selection

| Cameras (3) - |

Selectall
Baumer VCXG.2-15C.1 700011106229 @192.168.99.136

Baumer VCXG.2-15C.1 700011106225 @192.168.99.135

Step 8. Tap Save selection. The configured IP
addresses will appear next to the
selected cameras.

eras cenfigured in the same
list:

Rescan cameras Save selection

Cameras (5) - ‘
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4.3.4 Manual network configuration

/\ CAUTION

Manual configuration requires Linux command-Lline skills and a solid understanding of networking
principles. Exercise caution, because incorrect configurations can cause network connectivity issues.
Users are fully responsible for any changes made to network settings using this method.

This method provides full control and customization of network settings beyond standard configurations.

Set the toggle to Configure network manually.

To configure the network setup, access the controller via SSH or a physical terminal, and then use Linux
command-line tools.

The username is netadmin. The password is printed on the controller. It is the same password used for
the Wi-Fi connection.

Log in to edit /etc/network/interfaces and configure each Ethernet interface.

The netadmin user has write access to /etc/network/interfaces and to the following sudo commands:

e sudo ip

e sudo ifup

e sudo ifdown

e sudo reboot

e sudo poweroff

e sudo systemctl restart micropsi-runtime

e gevipconfig

If you misconfigure the network of the MIRAI controller, you can restore the controller’s initial state using the

following command:
mirai-restore-network

/\ IMPORTANT:
The MIRAI controller requires a restart to apply network changes made by netadmin.
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4.3.5 Connect to the Micropsi Cloud using a proxy server

If IT security requires the use of a proxy server to connect the MIRAI controller to the Micropsi cloud,

follow these steps:

Menu x
Skill Overview

Netwark Conf

Taols

Tag Management

Service Support

Hackup and Restore

= MIRAI| Network Configuration

Robot/sensor/controller configuration
. Configure netwaork manually

Rabot 1P

192.168.99.100

ATl zensor IR

192.168.100.20

OnRebot sensor IP

192.168.99.15

Apply settings

GigE Camera

Select the GigE camera(s) that will oe used on this application. Only cameras configured in the same

subnet as the MIRA! controller wil be visible. f n cameras appear in the lis:

» check the cable connection
» check the IP corfiguraticn of the camera(s)

Cameras (5) -

Internet proxy settings

@ Nopraxy O Manual proxy configuration

Internet proxy settings

O noproxy @ Manual proxy configuration

Step 1. Enter the main menu (top left
corner) and go to Network
Configuration.

Step 2. Under Internet proxy settings,
select Manual proxy configuration.

Step 3. Enter the address and the port in the
indicated format. Tap Apply settings

HTTPS proxy (including port)

http:/fyour.com:8080

Important If a p: ing is not configured tly, all

Apply settings

ill be affected

The proxy must allow connections to these sites:
For training:

https://crunch.micropsi-industries.com (TCP Port 443)
https://crunch.micropsi.io (TCP Port 443)

For support :

mirai-vpn.micropsi-industries.com (UDP Port 1194)
For software updates :

https://apt.tools.micropsi.io (TCP Port 443)
http://deb.debian.org (TCP Port 80)
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http://security.debian.org (TCP Port 80)

5 FANUC collaborative robots — CRX series

Collaborative robots are designed to work alongside people. To ensure operator safety, these
robots have safety features. The following features are relevant for MIRAI training:

e FANUC Internal Force Sensor: Detects contact with humans and immediately slows or
stops the robot

e Visual indicators: The LED color on the robot’'s base indicates the robot's status:

LED color Robot status
Green Collaborative mode
Flash green Direct teaching
Yellow High speed mode
Red Alarm occurrence

This section outlines how to check and change collaborative mode status and force limit
sensitivity.

5.1 Check status of collaborative mode

FANUC collaborative robots typically operate in collaborative mode by default. This mode can be
disabled for certain tasks, but a full risk assessment must be conducted first to ensure operator
safety. After MIRAI files are installed on the robot controller, an option will be added to the
Digital Output Menu to check robot's collaborative status using the following steps:

1. Navigate to the Digital Output Menu:
a. Goto MENU > I/O > Digital .
b. Select DO .

2. Check collaborative status:
e Search for
DO[2049: Collaborative disabled]
o IfSTATUS issetto OFF , collaborative mode is enabled.
o IfSTATUS issetto ON , collaborative mode is disabled.

NOTE: The logic is negative — when “Collaborative disabled” is set to OFF, it means that
collaborative mode is enabled. In the example below, collaborative mode is enabled.
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I/O Digital Out MIRAI_EXECUTE

# SIM STATUS 2049/2560
DO[2043] * i [ ] 73: 'lused in the main program.
DO[2044] * ¥ [ ] 74: UFREME NUM=R|[S%0:UFrameNumber]
Check DO[2045] * o ] 75:
DO[2046] * b [ ] TE: !Set again, the current PAYLOAD
STATUS DO[2047] * i [ ] 77: 'lused in the main program.
Dor2o4g] hs L 1l F8: PAYLORD[R[91]]
here —l | oorzosor v [Collaborative disabled ] | 79
ToLZ0o0] o TRCDCT i@l Zuto 1] B80: !Set, again, the current tool
DO[2051] O [Rebot in T1 ] B81- 'lused in the main program.
DO[2032] U [Robot in T2 ] 82: UTOOL NUM=R[87:UTcclNumber]
DO[2053] O [BI X+ ] B3: !End settings from main program
Do[2054] © [BI_X- 1 84: !
u ]

DO[2055] [BI_¥+
Comment: Ceollaborative disabled

“ e = =

H.2  Disable collaborative mode

[End]

/\ WARNING

When the contact stop is disabled, the collaborative robot will not stop even if external force
limits are exceeded, potentially causing serious injury. Always conduct a thorough risk
assessment of the entire robot system before disabling the contact stop.

Micropsi Industries is not responsible for the operator disabling collaborative mode.

Some tasks require collaborative mode to be disabled. After MIRAI files are installed on the
robot controller, an option will be added to the Digital Output Menu to disable collaborative mode
following these steps:

1. Navigate to the Digital Output Menu:
a. Goto MENU > I/O > Digital
b. Select DO .

2. Locate the Collaborative Mode setting:
a. Searchfor DO[2049: Collaborative disabled]

3. Change the status:
a. Use the Function key area on the tablet teach pendant to set the collaborative
status:
i. To disable collaborative mode, set STATUS to  oN .
ii. Toenable collaborative mode, set STATUS to = OFF .

NOTE: The logic is negative — when “Collaborative disabled” is set to “OFF,” it means that
collaborative mode is enabled. In the example below, collaborative mode is enabled.
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I/0O Digital Out MIRAI_EXECUTE

# SIM STATUS 2049/25860
Disable DO[2043] ~ * [ 1 723 'used in the main pregram.
DO[2044] * b [ 1 74: UFRAME NUM=R[S90:UFrameNumber]
collaborative Do[2045] *  * [ ] 75:
Do[2046] ~ e [ 1 TE: !Set again, the current PAYLOAD
mOde DO[2047] ~ * [ 1 77: 'used in the main pregram.
nAL204ag8] e r il 78: PAYLOAD[R[91]]
here —l | oorzo4e) © [Collaborative disabled ]| | 79:
DOL2050] O |Rebet in Auto 1 80: !Set, again, the current tool
DO[2051] © [Rebet in T1 1 81- 'used in the main pregram.
DO[20532] T [Robot in T2 1 82: UTCOL NUM=R[87:UTcolNumber]
DO[20533] U [BI X+ 1 §3: !'End settings from main program
DO[2054] U [BI_X- 1 84: !
DO[2055] U [BI_¥+ 1 [End]
Comment: Ceollaborative disabled
“

5.3 Check force limit sensitivity before MIRAI training

Force limit sensitivity must be setto INST before force-applying applications, such as hand-
guiding the robot to create MIRAI skills. CRX robots are typically set to INST by default.

To check the force limit sensitivity settings, follow these steps:

a. Navigate to the Dual Check Safety Menu:
a. Goto MENU > System > DCS

b. Select Collaborative robot .
a. Ensurethat Force Limit Sensitivity issetto INST .
The available options are INST, Normal, and Low.

DCS

Collaborative rcbeot

Status
Contact stop status: DSEL
Enable/Disable: ENABLE
Group: 1
Payload setup: <DETATL>
Betiwe Payload: Na. 1 [*%dkdeddddcdddddd]
External force Limit / Di=abling input

BLimit 1 150.00[M] SIe[ 1]

Limit 2: 0.00[w] -—[ 0]

Limit 3 0.00[w] -—[ 0]

Check Limit 4: 0.00[w] -—[ 0]
Force Limit Sensitivity Escape: 300.00[N]

NEME  — I Force Limit Sensitivity: [y I
Current Sensitivity: HNORMAT,

NOTE: During skill execution in AUTO mode, switch to LOW sensitivity to prevent the robot from
stopping from excessive-force alarms. For details, refer to Section 6.8.1 and Section 12.6.
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5.4 Adjust time limit settings to record training episodes

Training episodes can be recorded for up to 3 minutes (180 seconds) in the MIRAI Training App. However,
in collaborative mode, continuous robot movement for more than 90 seconds triggers alarm SYST-322
Auto status check time out , stopping the robot and preventing the episode from being
recorded. This occurs because FANUC collaborative robots have a safety confirmation system that
periodically performs an Auto Status Check, stopping any continuous movement longer than 90 seconds.

To record episodes of more than 1.5 minutes (up to 3 minutes) in collaborative mode, follow these steps to
increase the Auto Status Check Time Limit:

1. Open the Menu on the teach pendant: Navigate to MENU > SYSTEM > DCS > Collaborative Robot.

DCS
Collaborative robot
Auto Status Check:
Check during Moving: DISABLE 0K
Flex Time Limit: DISABLE 0K
Time Limit Input: --[ 0]
warning Output: DO[ 0]
Time Setting: 0s before
| [TYPE] | CONFIRM | PEAKCLR | | unDO

2. Scroll to the Auto Status Check section and enable Flex Time Limit.

3. Set the Time Limit Input:

e Select R as the variable type.
e Enter the register number you will use for your new time limit.
e We use Register data R[94] as a default, but you can select any empty register.

4. Apply the changes:

e Use the PREV button on the FANUC Teach Pendant to go back.

e Apply DCS parameters, enter the confirmation code, and hit OK to confirm.
5. Restart the robot controller:

e Cycle power to the robot controller.
e After rebooting, enter your new time limit in the selected numeric register.
o The maximum value is 10000s. If you input a value outside the range of 1-10000, the
default value (10000s) will be used.
o We recommend the maximum value of 10000s.

Your settings should look like this:

Auto Status Check:

Check during Moving [Disable] OK
Flex Time Limit [Enabled] OK
Time Limit Input R[94]
Warning Output: DO[0]
Time Setting: 10000s
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To enable the settings installed with SETUP.CM you must apply the Dual Check Safety (DCS)

parameters.

Step 1 - Expand the long menu.

Step 2 — Tap DCS to open the DCS parameter overview

“nw@ .

= MIRAI_EXAMPLEK
= “ -

SRVO-003 Deadman

* F

MANUAL FCTNS

ALARM

1/0

SETUP

FILE

iRVision

USER

SELECT

EDIT

DATA

STATUS

4D GRAPHICS

SYSTEM
Clock
Variables
Master/Cal
OT Release
Axis Limits
Config
Motion
DCS

USERZ

BROWSER

PLUGINS

=

UTILITIES Hints

Step 3 - Tap Apply. You must tap apply to confirm the setting even if all the status messages say "OK.”

UM EA L .

MIRAI_EXAMPLE]
LY L V]

SRVO-003 Deadman switch released

xwn

30% O o | E\]‘

UTILITIES Hints

4 Robot

Operation
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6  Setupthe FANUC robot controller

Ensure that the FANUC robot controller system has software version No. V9.4 or above installed.

To use MIRAI follow the of the steps below on the FANUC Teach Pendant. The required files are found on
the included USB drive.

1. Execute: SETUP.CM (see section 5.1)
2. Apply the DCS settings (see section 5.2)
3. Restart the monitoring programs (see section 5.3)

& NOTE: After following the steps above cycle the power of the robot controller twice to enable all
installed settings. Make sure you have also done the network configuration (see section 4). If you fail
to do so, full MIRAI functionality cannot be ensured.

6.1 Execute SETUP.CM

NOTE: Remember to take backups (Image and All of Above) of the FANUC controller before installing

the MIRAI software package.
The following registers, inputs and outputs are needed for the MIRAI programs.

e Digital Outputs: DO[2049-2068]
e Digital Inputs: DI [2053-2068]
e Registers: R[75-91]

e Position Registers: PR[75-78]

These will be overwritten automatically when executing the SETUP.CM file.

Step 1. Insert the USB drive in the FANUC controller port.

Step 2. Tap the MENU button.
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Step 3. Select FILE.

1602 G e+ v Remember: Operation mode must be T1.
= & PNS0001M 30 ~GBw X= x

£:270 D g iPendant: 1.1.0.12 login N4 RESET

_ If it is not possible to select T1 mode,
" refer to the appendix Operation Mode

2TESTCYCLE

T o Switch (T1, T2, Auto) with explanation
A | - on how to activate the operation mode via
the teach pendant.

51/0
6 SETUP

81RVision

9USER

Q- NEXT~

]
]
1
]

Step 4. Verify that you are in directory [UD1:\*.*]. Select all files and tap ENTER. If you are not in directory
[UD1:\**], tap UTIL. Select 1 Set Device and then 6 USB Disk (UD1:).

MWL A

= Q’ TESTHM

UBEEA

luTiL] (]
UD1:\
2 Format 2 Backup (FRA))
2 2 o
3 3 Format FAT32 3 3 RAM Disk (RD:)
4 4 Make DIR 4 4 Mem Device (MD:)
5 LS (all KAREL listings) 5 ¢ 5 Console (CONS)
6 DT (all KAREL data files) 6 * 6USB Disk (UD1) |
7 PC (all KAREL p-code) 1 USSP T
8 TP (all TP programs) 8 -
9 MN (all MN programs) 9 = MN (all MN programs)
10 * VR (all variable files) 10 VR (all variable files)
11 = SV (all system files) 11 » SV (all system files)
12 * 10 (I/0 config data) 12 » I0 (I/O config data)
13 * DF (all DEFAULT files) 13 DF (all DEFAULT files)
Press DIR to generate directory Press DIR to generate directory
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Step b. Select the file SETUP.

:— PNS0099 305 “O® 1’ &

Step 6. Tap ENTER.
Step 7. Tap YES when the prompt Execute SETUP.CM? is displayed.
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6.2 Restart the monitoring programs

To enable the settings installed with SETUP.CM restart both monitoring (background) programs
(MIRAI_MON and MIRAI_SOCKET). Navigate to MENU > Setup >KAREL Config. The OPRT option will allow
you to either 1 RUN or 2 ABORT the program in the KAREL Configs.

Step 1 - Select MIRAI_MON and tap OPRT, then select 2 ABORT. Confirm with YES. Do the same for

MIRAI_SOCKET.

Step 2 - Select MIRAI_MON and tap OPRT, then select T RUN. Confirm with YES. MIRAI_MON will
automatically restart the MIRAI_SOCKET program.

MIRAI_MON should be in AUTO mode, and MIRAI_SOCKET in MANU (manual) mode.

Remember: Operation mode must be T1.

:— MIRAI_EXAMPLERZ

KAREL Config

If it is not possible to select T1 mode,
refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation
on how to activate the operation mode via
the teach pendant.

MIBAI_MON was run

UTILITIES Hints

EMHeader ...done
INFO: Setting Systemvariables...done
Pinging robot...

INFO: Setting Systemvariables...done
INFO: Connect C4 ...done

INFO: Open Comm Port ...done

A1l tasks aborted ..

INFO: Connect S5 ...RMHeader ...done

ﬁ PRT E H Q OPRT
wev | | F1 2 F4 Fs5 | | wexr
2 ABORT

A Robot Operation

6.3 Check communication status

After the SETUP.CM file has been executed on the FANUC teach pendant, check the communication
status between MIRAI and the robot by opening three panels. Hold the SHIFT key and tap DISP, then
select 3 Triple. The left panel will show the selected or created robot program. We recommend using

the two panels on the right as follows:

e Top panel for KAREL Config: Displays the status of MIRAI monitoring (background) programs
MIRAI_MON and MIRAI_SOCKET

e Bottom panel for USER: Displays the communication status between the robot and MIRAI

To select the KAREL Config panel, activate the top right window and follow the steps below:
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Step 1. Open the Display Menu.

” MIRAI_EXAMPLEK

SRVO-003 Deadr

MIRAI User Manual (Version 21.0.0)

Remember: Operation mode must be T1.

If it is not possible to select T1 mode,
refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation

UTILITIES Hints

INFO: Connect C4 ...done
INFO: Open Comm Port ...done
All tasks aborted ..

INFO: Connect S5 ...RMHeader

worn [ v |5 ]

Step 2. Extend the menu.

“E| L .
MIRAI_EXAMPLEK

KAREL Config

X

Production
Teaching
Setup

Status

Utility

PLUGINS

BMHeader ...
RMHeader ...

4 Robot Operation

on how to activate the operation mode via
the teach pendant.
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Step 3. Tap SETUP.

MIRAI_EXAMPLEN

\,‘\
SETUP
Prog Select
DT Client
General
Frames
Macro
Ref Position
Port Init
Ovrd Select
User Alarm
Error Table
iPendant Setup

DPM SETUP

KAREL Config

MIRAI_MON was ruo

UTILITIES Hints

BG Logic
Resume Offset
Resume Tol
Space fnct.

Diag Interface
Host Comm
ZDT EOAT Setup
Passwords
KAREL Config
Custom Menu

FILE

IR
:— MIRAI_EXAMPLEK

SETUP
Prog Select
ZDT Clien
General
Frames
Macro
Ref Position
Port Init
Ovrd Select
User Alarm
Error Table
iPendant Setup

DPM SETUP

A Robot Operation

BG Logic
Resume Offset
Resume Tol.
Space fnct.

Diag Interface
Host Comm
ZDT EOAT Setup
Passwords
KAREL Config
Custom Menu

FILE

A Robot Operation

MIRAI User Manual (Version 21.0.0)

40



Micropsi Industries MIRAI User Manual (Version 21.0.0)

To open the USER display follow Step 1 and Step 2 described above and then continue below:

Step 3. Select USER from the list.

1419 @

MIRAI_EXAMPLEN

KAREL Config

X

UTILITIES

TEST CYCLE

MANY

MANUAL FCTNS

ALARM

SETUP r;

FILE EMHeader ...done
EMHeader ...done
iRVision i) | RMHeader ...dome

EMHeader ...done
e EMHeader ...done
RMHeader ...done
EMHeader ...done

EDIT .. .done

SELECT

DATA
STATUS

4D GRAPHICS
SYSTEM
USER2
BROWSER

PLUGINS

6.4  Enable the FANUC teach pendant

The FANUC Teach Pendant always needs to be enabled while using the MIRAI Training App. Enable the
FANUC Teach Pendant by tapping TP enable in the top right corner on the tablet teach pendant or by
turning the black turn-knob on the iPendant Touch.

&) G
L)
U003\4 . T1
0%
PIF-030 e RESET
1731 | MTRATNON 1/21
B v:ca: control at carrent 1 MiRALLE ' 192.168.000.5° |
At !position 2 "TME a
§: PAYLOADI1] o
4: UFRAME NInd-0 4 SKTT 5
UTOOL . NUM= 1 5 M1 T.MIRAIDATA
a: nori-ll b NUMBEA OF SKTI> suninire

41



Micropsi Industries MIRAI User Manual (Version 21.0.0)

6.5 Settherobotto T1 mode

For FANUC CRX, the selection of operation mode (AUTO/T1/T2) is done in the top right corner
of the tablet teach pendant.

1615 W ad 1+

;= 4« PNS0003W

TPIF-030 Program name is NULL
1/31 MIRATNON 1/21
-: !Mira3 control at current 1 KIRALLF _
a:  !ppsition 2 ITPTINE a
$1 PAYLOADI1] ) ACTION 0
4: UFPRAME NIM-a 4 SKTLLID )
UTOOL . NUM=1 5 MIBAIDATA T.MIRAIDATA
a: nori-Jil b NUMBFR OF SKTL> uninite

For other FANUC models, selecting the operation mode will either be done via a key switch
or turn-knob on the controller or via the mode select function on your FANUC Teach
Pendant. Please refer to the respective operator’'s manual for more details on mode
selection or to the section Operation Mode Switch (T1, T2, Auto).

6.6  Setthe payload

The robot's payload must be configured in the robot controller through the teach pendant. To set
the payload, follow these steps:

1. Enter payload values manually or by using FANUC's Payload Estimation tool:

o To enter values manually, select a Payload Schedule Number, tap DETAIL , and
enter the payload information.

o Menu > setup > Payload settings

o Select a schedule number and enter the payload value.

1. Popup: Path and Cycletime will change. Tap Yes. Then tap Apply DCS.
Follow instructions and confirm changes.

2. Cycle power.

o Touse FANUC's Payload Estimation tool, select a Payload Schedule Number, tap
IDENT, and follow the wizard's instructions. The Payload Ident (J669) software
package is typically included in CRX models.

o Menu > Setup> UTool Payload Setup
o Follow the steps in the wizard
o Select Schedule number

2. Save the Payload Schedule Number in Data Register R[91]:
o Goto DATA > [Type] > 1 Registers .

o Save the payload schedule number in R[91]. This step enables the MIRAI_EXECUTE
program to restore the main program’s payload after skill execution.
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Open the DATA Register:
DATA > [TYPE] > 1 Registers

2 Position Reg

3 String Reg

4Force Ctrl
5 Vision Reg

6 Pallet register
7 KAREL Vars

8 KAREL Posns

DATA Registers

91/200
T5:CMD Status
T6:5uccess
TT7:Result
78:Endst. Speed
79:Endst. Force
80:E.DoneProbabilit
81:Endst. AnomalySc
82:Endst. Dist CM
83:Endst. Dist Deg
84 :FoundSkillID
85:KeepAliveCount
86:SpeedOverride
87 :UToolNumber
88:
89:
Save the Payload Schedule 80 T esmeElmises

Number in R[91] —p PayloadNumber

s s R s s N s R s

E=igre el
| [ |

S T A T SR S SR
Il

Lo I s e O e e e e Y - T s T - s T e e

=== Rl

93:
94 .
95:
96:
97:
[ 98:
Press ENTER

R
R[
R[
R[
R[
R[
R

[ T W R R -1
Il
o O O O O O O
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6.7  Allow hand-guiding for MIRAI skill training

Hand-guiding to record MIRAI episodes requires low sensitivity, which is set for collaborative
robots in the MIRAI_TRAIN program. This setting does not exist for industrial robots, so two lines
in the MIRAI_TRAIN program must be remarked before creating MIRAI skills. This section
outlines the settings for each type of robot.

NOTE: If you are using a force/torque sensor and hand-guiding the robot when recording
episodes, the FANUC Teach Pendant may display these alarms/warnings: SYST-325
Payload error and SYST-348 Payload Monitor (Force) warning.No actionis
required. These messages occur because hand-guiding exceeds force thresholds.

6.7.1 Collaborative robot settings

The MIRAI_TRAIN program contains the instruction to “Switch to Low Sensitivity” so the robot
can be manually guided when recording episodes. This requires Force Limit Sensitivity to be set
to INST before training. To check the configuration, refer to Section 5.3.

NOTE: During skill execution using the FANUC Teach Pendant, it might be advisable to switch to
LOW sensitivity to prevent alarms that cause the robot to stop. At LOW sensitivity, the alarm
won't stop the robot unless a collision occurs. For more information, refer to Section 12.6.

6.7.2 Industrial robot settings: Required remarks in MIRAI_TRAIN

One section of the MIRAI_TRAIN program is wrapped by a function that switches to low
sensitivity to enable hand-guiding while recording episodes. Because industrial robots do not
have the Switch to Low Sensitivity function, the MIRAI_TRAIN program must be modified to avoid
errors.

To create MIRAI skills with industrial robots, remark these lines:

e Line 41 (CALL -INST_INSTSENS_START(1,0,0,0,0)
e Line 54 (CALL -INST_INSTSENS_END(1,0,0,0,0)

The comments highlighted in yellow before and after these lines provide instructions on which
lines to remark for industrial robots.

NOTE: If the instruction is not remarked, the errors will be displayed in the user window (Run
MIRAI_TRAIN failed with 7004, Starting Prog 99 failed) and on the Teach Pendant (INTP-222
(MIRAI_TRAIN, 43) call program failed, MEM0-073 Program does not exist)
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1/62 62/62
: !Program to train a skill via 253 ! program
2t ! MIRATI Training App. 26: [===============c====ss========
B 2T 8
4: !Wait for T1 Mode 28 : !Wait to update before getting
5: WAIT (DO[2051:Robot in Tl]:.) 219 ! the current position
g 30: WATIT .40 (sec)
6 : 3L g !Store current position
T IMIRAI control at current 32: PRI[T75:Curpos]=LPOS
8: ! position 338 PR[76:0ffsetPos]=PR[75:Curpos]
G0 [J=============================
10: !Tnitial settings for current 34: !add small offset
11: ! program BI5Y PR[76,3:0ffsetPos]=
12: : PR[76,3:0ffsetPos]+.5
13: !Payload from main program 36
14: PAYLOAD[R[91]] 3T ¢ !Start 'Switch to Low
15: !UFRAME must be Zero BI8%: ! Sensitivity' INST for Cobots.
16: ! when training an episode B ! Remark the following
17: UFRAME_NUM=0 40: ! 1line for industrial robots:
18: !UTOOL must be Mechanical tool. 41: CALL -INST_INSTSENS_START(1,0,0,
19: ! Please, do not change it. ;i 0.0)
20 UTOOL_NUM=0 42 @PR[76:0ffsetPos] 10% FINE
2l g !Keep speed from previous setup 43: Track DPM[1]
22: R[86:SpeedOverride]={ 44
5 $MCR . $GENOVERRIDE) 45: !Main loop
A3 g OVERRIDE=R[86:SpeedOverride] 46 ; LBL[1]
24 '!End settings for current 4, PR[76:0ffsetPos]=PR[75:Curpos]
253 ! program
26: R 48 ladd small offset
27 : E PR[76,3:0ffsetPos]-=
28: !Wait to update before getting 2 PR[76,3:0ffsetPos]+1
A% 3 ! the current position 50: DO[2065:End Stationary]=( )
3@ ¢ WAIT .40(sec) 51: DO[2066:End Trackingl-=( )
31: !Store current position 52:L @PR[76:0ffsetPos] 100mm/sec
3 e PR[75:Curpos]=LPOS 2 CNT50
33 ¢ PR[76:0ffsetPos]=PR[75:Curpos] 53 : @PR[75:Curpos] 100mm/sec FINE
g 54: CALL -INST_INSTSENS_END(1,0,0.,0,
34: '!add small offset g 0)
35: PR[76,3:0ffsetPos]-= 553 !End 'Switch to Low Sensitivity'
: PR[76,3:0ffsetPos]+.5 56: ! INST. Remark previous line
36: BT 3 ! when using industrial robots.
37: !Start 'Switch to Low 58!
38: ! Sensitivity' INST for Cobots. 59: IF (DI[2065:End Stationary]:.),
3% ! Remark the following : JMP LBL[1]
40: ! 1ine for industrial robots: 60 : Track End
41: CALL -INST_INSTSENS_START(1,0,0, &l g
0,0) [End]

7 Adjust hand-guiding speed in the MIRAI
Training App

When hand-guiding the robot under MIRAI control, the jogging speed set on the FANUC teach pendant will
apply. To adjust the speed in the MIRAI Training App, modify the guiding sensitivity from the bottom bar in
the training loop. For details, refer to the “Guiding Sensitivity” section in the User Manual for MIRAI

Training.
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This adjustment is useful if you have set a very low jogging speed on the teach pendant and encounter a
threshold force that must be overcome to move the robot initially. Note that this issue does not affect all
robot models.

8  Set up MIRAI skills on the teach pendant

8.1  Add MIRAI skills to the DATA String Registers

Enter the skill name in the DATA String Registers before adding any command to execute a MIRAI skill.

Step 1. To open the DATA String Registers, tap the desired display area to select the window, tap DATA,
and tap TYPE.

Step 2. Select 3 String Reg.

Reg

4 Force Ctrl

5 Vision Reg
6 Pallet register
7 KAREL Vars

8 KAREL P

Step 3. Tap the right field of an empty register and then tap ENTER to add the name of the skill you want
to execute (for example, SR 3:] = skill2). Ensure that the entered skill name is identical to the name in the
MIRAI Training App and does not exceed 32 characters. If needed, you can add a comment or other
relevant information about the skill in the left field of the register.

Add all skills you want to execute in your program here.

Remember: Operation mode must be T1.
30%

DATA String Registers If it is not possible to select T1 mode,

refer to the appendix Operation Mode
& G Switch (T1, T2, Auto) with explanation
i . on how to activate the operation mode via
RIS loskatlz the teach pendant.
i SR[ 4: ]-test
SR[ 5= ]
SR[ 6: ]
FILE
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8.2 Use the MIRAI_EXAMPLE Program

The MIRAI_EXAMPLE program provides a template of the main program used to execute a skill. This
template includes the MIRAI_EXECUTE subprogram.

MIRAI_EXAMPLE includes three sections that must be included in the teach pendant's main program to
properly execute MIRAI skills:

e Configure initial settings: Set the payload, frame, and tool. For details, refer to these sections:
= Adding the MIRAI Tool in the Robot Program

e Add trained skills to the FANUC controller: Synchronize trained skills from the MIRAI
controller with the FANUC controller. For details, refer to this section:
=  Synchronizing Trained MIRAI Skills to the FANUC Teach Pendant

e Execute MIRAI skills: Select the MIRAI skills to execute. For details, refer to this section:
= Adding a Call to Execute a MIRAI Skill

MIRAI_EXAMPLE

III!: !Sample MIRAI user program.

2: 'User can modify scme secticns as

3: !'desired.

4:

CHEN | ————————————————————————————————

6: I!Initial settings. Please

= lconfiqure accordingly. . - .

B: DAYLOAD[R([O1]] Configure initial settings

9: UFREME NUM=4 Enter the initial settings for any FANUC Teach
Ll OEEIL el Pendant program. The payload must be set using
o : Register [91].
12: !'Main TPE program must
13: !synchronize skills frem the box.
l4: !'Do nct remove this line and

15: lkeep the position in the code,
I 16: CALL MIRAT(GetTrainedSkills,Blocking) I

17z Add trained skills to the FANUC controller
gz 4 This command synchronizes the skills from the
MIRAI controller with the robot controller.

2
22: !'Sample program section. May be
23: !'modified by the user.
Zd:
25: 'Robot initial position.
26:L P[l] 200mm/sec FINE
a73
. -
[ 29: CALL MIRAI EXECUTE(3) .
30: Execute MIRAI skills
3? ;E/{Dth fini%OPO?ition This command executes a specific skill. For
: L P[2 FINE : ) . .
23, (2] 100mm/=ec example, Line 29 executes the skill stored in String
34: JMP LEBL[13] Register SR[3]. Note that this program is an
35: l===m-mmmmmommmmmmm oo example and runs in a loop. Line 26 designates a
[End]

point in space where we move the robot before
executing the skill in the following line (Line 29).

A\ note

MIRAI_EXECUTE uses UTOOL_NUM=0. For details on how to use and configure tools according to the
FANUC software version you are using, refer to Adding the MIRAI Tool in the Robot Program.

Do not modify the MIRAI_EXECUTE program if possible.
The MIRAI_EXECUTE program, shown below, is structured as follows:
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e Lines 6to 20 save the settings from your main program.
e Lines 24 to 39 set the MIRAI parameters.
e Lines 42 to 64 execute the MIRAI skill

e Lines 67 to 77 restore the settings from the main program after skill execution. This step is
necessary because MIRAI_EXECUTE requires different initial parameters .

If you do not want the controller to return the last recorded values of the end state-

related parameters as a list, you can remark the “Get results” section in lines 62 to 64.

o

+— MIRAI_EXECUTEM
*=— Line 0 ABORTED

MIRAI_EXECUTE

10% -ﬁ.

continuous

AR

MIRAI_EXECUTE

1/79 T9/79
: !Program to execute the skill and 43 CALL GETSKILLID(SRI[AR[1]1])
2 lactivate the Tracking DPM. 44:
3 !Tf possible, do NOT modify. 45: !Prepare DPM StationaryTracking
4: 46: CALL MIRAI_DPMPREP
53 === ===-=-== 47:
6: !Save settings from main program: 48: !Call instruction ExecuteSkill
T 49: CALL MIRAT(ExecuteSkill,
8: !Payload currently used in SkillID=R[84:FoundSkillID],
@g !main program is already 5 Blocking)
10: !saved in R[91] 50:
il g 51: !Prepare for the execution of
147 !Save UserFrame currently G 3 'the skill.
A3 e 'used in the main program. Gz g @PR[76:0ffsetPos] 100mm/sec FINE
14: R[90:UFrameNumber] = :
g $MNUFRAMENUM[ 1] 54: Track DPM[1]
15 g 55 3 !Execute the skill
16: !Save TOOL currently used in 5 7 @PR[T75:Curpos] 100mm/sec FINE
L7 8 !the main program. 57: Track End
18: R[87:UToolNumber]=$MNUTOOLNUMI[ 1] 58:
193 !End saving settings from 59: !User can remark 'Get results'
20: !main program 60 : !when needed.
Bl g -=-===c==========c============ 61: !Get results
22: 62: CALL MIRATI(GetResult,
213 J-============================ SkillID=R[84 :FoundSkillID],
24: !Tnitial settings for current . Blocking)
%5 2 !program 63 : CALL MIRAI(GetLastEndstateValues,
2@ 3 SkillID=R[84:FoundSkillID],
27 ¢ !Payload from main program 8 Blocking)
28: PAYLOAD[R[91]] 64: CALL MIRAT(GetExceptionMessage,
&%l !UFRAME must be Zero SkillID=R[84:FoundSkillID],
308 !when training an episode 8 Blocking)
31: UFRAME_NUM=0 65:
IE g !UTOOL must be Mechanical tool. Ll - - - - - - ---=--==================
33: !Please, do not change it. &7 g !Rolling back settings
34: UTOOL_NUM=0 68 : !from main program:
38 ¢ !Keep speed from previous setup 69:
55 2 R[86:SpeedOverride]=( T 2 !Set again, the current UFRAME
H $MCE . $GENOVERRIDE) T !used in the main program.
3 OVERRIDE=R[86:SpeedOverride] TE 3 UFRAME_NUM=R[90:UFrameNumber]
38: !End settings for current T s
39z !program Tat g !Set, again, the current tool
40: [--=-=-========================= M5 g 'used in the main program.
417 ; T e UTOOL_NUM=R[87 :UTcolNumber]
42 !Get skillID from string reg. TR !End settings from main program
43: CALL GETSKILLID(SRIAR[111)} [J========c====================
44 :
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8.2.1 Add the MIRAI Tool in the robot program

In the FANUC Teach Pendant, open or create the program you would like to add your MIRAI skill to.
It is important to add the correct MIRAI tool information in the initial settings of your program.

The MIRAI_EXAMPLE program is a template of a main program that can be used to execute the skill. This
program includes the MIRAI_EXECUTE subprogram that will always use UTOOL_NUM=0 which contains
the tool information configured in the MIRAI Training App for the respective skill.

* Payload is not "1" anymore but R[91].

*UTOOL_NUM can be any UTOOL the customer has selected, because MIRAI_EXECUTE is using
UTOOL_NUM=0. So there is no way the user can select tool 0 from the list of tools because it is just not
possible. They can select from 1 to 10. That is why we are using zero (UTOOL_NUM=0) in MIRAI_EXECUTE.

& If you are using FANUC software version V9.40P/49:

If you need to use another tool configuration for other parts of your program/task you can use any of the
other tools configured on FANUC Teach Pendant in your program by adding a line calling UTOOL_NUM=x.
Remember to switch back to this tool after a MIRAI skill execution.

c: !Initial settings. Please
7: lconfiqure accordingly.
8: PAYLOAD[R[91]]

9: UFRAME NUM=4
10: UTOOL NUM=1

& If you are using FANUC software version V9.40P/58:

Known issue (fix in progress): when you switch tools in a program, there is a delay of 15 seconds after
skill execution. To avoid this, do not switch tools and use only the UTOOL_NUM=1 in your program and set
all values to "0".

o 4’ MIRAI_EXAMPLEM

SETUP Frames

Tool Frame / Direct Entry 1/10
X X Z Comment

lI [9)5L 8 0.0 0.0 [ ]
2 3L T 0.0 280.6 [ ]
3 0.0 0.0 250.0 [ ]
4 0.0 0.0 0.0 [ ]
5 0.0 0.0 Q0 1
6 0.0 0.0 0.0 [ ]
7 0.0 0.0 0.0 [ 1
8 O 0 0.0 GO ]
9 0.0 0.0 0.0 [ ]
10 0.0 0.0 0.0 [ ]
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8.2.2 Synchronize MIRAI skills to the FANUC teach pendant

To synchronize all trained skills from the MIRAI controller you must add an instruction to call the MIRAI
command at the beginning of your robot program once. This will allow you to execute any skill that you
have also added in the DATA string registers (see “Adding Skills to the DATA String Registers”)

14: !Main TPE program must
1:5:: !synchronize skills from the box:
16: CALL MIRAI(GetTrainedSkills,

: Blocking)

Follow the instructions to add the line in your program:

Step 1. Insert and select a line in the program for the command to synchronize the trained skills (e.g 15).

R ERANE oM 0% 2 ”| Remember: Operation mode must be T1.
MIRAI_EXAMPLE

If it is not possible to select T1 mode,
refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation
on how to activate the operation mode via
the teach pendant.

Enable the Teach Pendant.

A Robot Operation

Step 2. Tap on the [INST] button

Step 3. Choose [7 CALL] from the list of available instructions.

1 Registers © progran
210 )
. 3Force Control e

4 IF/SELECT Gngdy

SWAIT

. 6JMP/LBL

: 8 Palletizing

9 Miscellaneous

0~ NEXT
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Step 4. Select [CALL program].

CALL statement [ x]
| 1 CALL program |

2END

Step 5. Tap on the [COLLECTI] button to open the KAREL Progs. Tap on [ENTERI.

MBsEME .

= Q’ MIRAI_EXAMPLEK

“ e

51
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Step 7. Tap on the brackets behind the inserted CALL MIRAI command to select the argument
GetBoxMetadata and tap on [CHOICE].

MBEME -

:— ¢« MIRALEXAMPLERZ
=¥y =

MIRAI_EXAMPLE

MBEME -

o MIRAI_EXAMPLEK
=) =
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Step 9. Tap on the brackets behind the inserted CALL MIRAI command to select the argument
NonBlocking, then tap on [CHOICE].

Select Blocking and tap on [ENTER]
so that the program will wait for MIRAIs answer before continuing with the next command line.

M7 EB L -

= ﬁ MIRAI_EXAMPLEKZ

Uz @!M L -

= ﬂ MIRAI_EXAMPLEK

MIRAI_EXAMPLE

B R e el -

IUser can modify it as desired

: SETssrTera 5 7
5: !Initial wettings, Ploase 1

ure accordingly | o

n the boxes

Sample program section. May be iSample program section. May be

imodified by the user
LBL(L

nple program section. May be
fi0d by the u

=]
fcHoicE]

i’ [
L (9

4 Robot Operation

4 Robot Operation

MIRAI_EXAMPLE

Sample program section. May be
modified by the user

A1l

4 by the user
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To execute a MIRAI skill you must add an instruction to call the MIRAI_EXECUTE command. Make sure you
have already added the skill name in the DATA string registers (see Section 8.1) and have added the
“MIRAI (GetTrainedSkills)” command in your robot program (see Section 8.2.2).

Set the operation mode to T1. If it is not possible to select T1 mode, refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation on how to activate the operation mode via the teach pendant.

Step 1. Insert and select a line in the program for the command to execute a MIRAI skill. The example

below uses Line 15.

— e MIRAL_LEXAMPLER
= =

MIRAI_EXAMPLE

4 Robot Operation

Step 2. Tap the [INST] button.

Step 3. Choose [7 CALL] from the list of available instructions.

MUBEME -

i= 4y MIRALEXAMPLED

MIRAI_EXAMPLE

1 1Registers
21/0

3 Force Control
4IF/SELECT lingly
SWAIT

6 JMP/LBL

. [

i 8Palletizing

9 Miscellaneous

0-NEXT

Remember: Operation mode must be T1.

If it is not possible to select T1 mode,
refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation
on how to activate the operation mode via
the teach pendant.
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Step 4. Select [CALL programl.

EE-T O

= ﬁ MIRAI_EXAMPLEKZ

\oomn/sec EINE
e 13L(1)
oom

SEARCH

ample program section. May be
odifiod by the user
LBL(L

M@\ -

= h MIRAI_EXAMPLEK

MIRAI_EXAMPLE

Imodified by tho user

Robot initial position
2311 211 E

{Exanple oxecuting two skills in
a tow and repe:

Robot final position

ec FINE

i -

MIRAI_EXAMPLE

[ e

Usor can modify it am desired

ITnitial sottings. Plosse

iSample program section. May ba

1fied by the user

4 Robot Operation

MIRAI User Manual (Version 21.0.0)
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Step 7. Tap on [CHOICE] and select the parameter [2 Constant].

MNEML -

= ﬁ MIRAI_EXAMPLEKZ

ErrEn

= ﬁ MIRAI_EXAMPLEKZ

MIRAI_EXAMPLE MIRAI FXAMPI F

Parameter select 8

MIRAI_EXAMPLE

TING

4AR() tSanple program
1 fie
5<None>
6 <Insert>
7sR{]
8P()
9PRI]

:Sample program section. May be
imodified by the user
20: LELIL

% =
[cHoicE] [cHoice]

Step 8. Enter the DATA String Register position of the skill you want to execute.
For details, see 6.1 Adding MIRAI Skill Names to the DATA String Registers.

To execute two consecutive skills, use two CALL MIRAI_EXECUTE commands with the respective DATA
String Register positions. The example below executes the two skills listed in in Lines 27 and 28.

LR

= ﬁ MIRAI_EXAMPLEK

MIRAI_EXAMPLE

=
[cHoicE]

& NOTE: MIRAI_EXECUTE always uses UTOOL_NUM=0 which contains the tool information
configured in the MIRAI Training App for the respective skill.

If you need to use another tool configuration for other parts of your task, please check section “Adding
the MIRAI Tool in the Robot Program” for more details regarding different FANUC software versions.
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8.3  Return values of MIRAI functions

The DATA Registers window will display the return values of the MIRAI functions called during skill
execution. Among other things this will allow you to understand which end state caused the skill to
stop.

(Please see section 4.2 “Setting End State Parameters” in the MIRAI User Manual for MIRAI Training
for setting the end state values in the MIRAI Training App)

Awf

s0% O A [y

DATA Registers

87/200
3 String Reg R[ 75:CMD Status 1=9
4 Force Ctrl (oot R[ 76:Success ] =1
c R[ 77:Result 1=2
6 Pallet register — = R( 78:Endst. Speed 1=.0958686
e R[ 79:Endst. Force 1=.0620366

7 KAREL Vars

R[ 80:E.DoneProbabilit]=5.05113e-05
R[ 81:Endst. AnomalyScl=-1.46973

R[ 82:Endst. Dist CM 1:104.748

4 Robot Operation | R[ 83:Endst. Dist Deg ]=.104748

R[ 84:FoundSkillID 1=16

R[ 85:KeepAliveCount
R[ 86:SpeedOverride

8 KAREL Posns

1=
1=
)=
1=
1=
1=
R[ 91: =
1=
)=
Ji=
1=
1=

Press ENTER

To open the DATA Registers tap on the desired display area to select the window, tap on [DATA] and
then on [TYPE]. Select [1 Registers].

The returned value in register #77 [Result] will give information on the result of the skill execution as
follows:

0 - No result to report. Skill not started or still running

1 - Skill execution ended by speed-based endstate

2 - Skill execution ended by force-based endstate

3 - Skill execution ended by visual endstate

4 - Skill execution ended by timeout

5 — Skill execution ended by position

6 - Skill execution ended by anomaly-based end state

7 — Skill execution ended by proximity-based end state

-1 - an exception occurred during skill execution.

Registers #78, 79, and 80 will return the end state threshold value reached during skill execution.

8.4  Change the operating mode
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Once you have transferred your trained MIRAI skill to the robot program the operating mode can be
set to other options than T1, e.g. AUTO.

9 Troubleshooting

9.1 Communication issues

e Recheck the network configuration in the MIRAI Training App and the FANUC Teach Pendant -
see section 4. Network Configuration

e Restart both monitoring (background) programs (MIRAI_MON and MIRAI_SOCKET) in [MENU] —
[Setup] — [KAREL Configl. The [OPRT] option will allow you to either [1 RUN] or [2 ABORT] the
program in the KAREL Configs.

Step 1 - Select MIRAI_MON and tap [OPRTI, select [2 ABORT]. Confirm with [YES]. Do the same
for MIRAI_SOCKET.

Step 2 - Select MIRAI_MON and tap [OPRT], select [1 RUN]. Confirm with [YES]. MIRAI_MON will
automatically restart the MIRAI_SOCKET program.

MIRAI_MON should be in AUTO mode, MIRAI_SOCKET in MANU (manual) mode.

146! - e
EE MIRAI_EXAMPLEM 30% :m I’ E]‘

KAREL Config

7
MIRAI_MON was run

[OPRT]  x]

e
UTILITIES Hints
I
2 ABORT
Pinging robot...
: Setting Systemvariables...done
: Co ct C4 ...done
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If you encounter issues with the execution of your program and/or when you are about to start executing
a new program, we recommend aborting all programs on the FANUC Teach Pendant that might have
stalled and could conflict with the new program.

To abort all programs, tap [FCTN] and select [1 ABORT (ALL)].

FErTEE

:— MIRAI_EXAMPLER

Remember: Operation mode must be T1.

If it is not possible to select T1 mode,
refer to the appendix Operation Mode
Switch (T1, T2, Auto) with explanation
on how to activate the operation mode via
the teach pendant.

RELEASE WAIT

In case of a skill execution issue, see section “Enabling remote monitoring” in the MIRAI User Manual for
MIRAI Training.

When switching robot control from Tablet TP to MIRAI, a slight twitch of about Tmm is expected. This does
not affect skill training or execution.

9.2 OPC-UA connection issues

Issue: A “Failed to connect OPC-UA" error will occur if you do not wait for the "RMHeader...done”
message to appear before tapping “Record episodes” or “Test & configure”.

Recovery: If this error happens three times, recovery without user input is not possible. To resolve
this, restart the MIRAI controller.

Reconnecting Methods

1. Restart the Runtime: This can help re-establish the connection.

2. Abort and Restart Monitoring Programs:
a. Navigateto MENU > Setup > KAREL Config.
b. Abort both monitoring programs to stop socket communication.
c. Restartthe programs to establish a new connection.
d. Check the state of the monitoring programs and ensure the "RMHeader...done” message
appears on the FANUC User window.

3. Restart Socket Communication: Toggle DO[2067] when working with MIRAIZ2 to restart only the
socket communication.
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Tips for Avoiding OPC-UA Connection Issues

Patience and Vigilance: Continuously monitor the FANUC TP for error messages and alarms. Clear or
reset all errors and ensure the deadman switch is pressed before continuing with the MIRAI Training App.
Follow the correct sequence of interactions between the right and left hands.

Handling SERVO Errors:

e Reset the servo system by pressing the operator panel FAULT RESET button or the teach pendant
RESET key.

e Failure toreset a SERVO alarm on the FANUC TP will prevent the servos from powering up and
cause failures in the KAREL monitoring programs when using the MIRAI Training App.

9.3  Cannot execute program from FANUC Teach Pendant in
T1/T2 mode

To execute a program from the teach pendant, select the Jog or MPG tab.
Do not select the Manual guided teaching tab.

Switch back to ' Play to execute your program.

Manua' ~wided teaching

Custom
User Frame b
n :

Free Translation Rotation Custom

Tool Frame

Teaching weight
- : ,
light

Payload _—

¥ Robot Operation

60



Micropsi Industries MIRAI User Manual (Version 21.0.0)

10 FANUC alarm codes on the teach pendant

This section provides information on FANUC error messages and alarms that may occur while
using MIRAI Alarm codes are listed in alphabetical order. Each entry gives the cause and
remedy reproduced from the FANUC Alarm Code List and a MIRAI solution.

If you encounter an alarm not listed in this user manual, please refer to the FANUC Alarm Code
List and the FANUC manual for your robot series controller. Alarms can vary by robot controller
and may not be related to MIRAI.

10.1 CPMO0O-095 Too Large Jnt Cmd (G: i A:j)

Cause: A very large axis speed which may exceed the safety limit was detected. Letter i
indicates the group number and = 3 indicates the axis number in which this error was
detected.

Remedy: (1) Axis speed can become very high during linear or circular motion which satisfies at

least one of the following conditions:
- TCP travels near singular point.
- Tool posture changes largely.

For a remedy, modify the motion instruction as below so that this axis gets slower during
this motion;

1. Divide the motion into two instructions using a mid point which is away from the
singular point, or/and

2. Decrease the speed (feed rate) of the motion instruction, or
3. Change the motion format to J (Joint motion).

(2) If the remedy (1) does not resolve this alarm, Execute Diagnostic log function [FNCT
menu / Diagnostic log] before you do other operation such as power off or jogging, and
get the image backup. And contact your FANUC technical representative. If you cannot
execute Diagnostic log function, document the events that led to the error and get the
image backup. And contact your FANUC representative.

MIRAI solution: New points in the main program P[1] and/or P[2] on the FANUC Teach Pendant might
have been copied from another program that used a different tool. As a result, the
controller may not have updated these new points correctly, leading to payload alarms.

To prevent this issue, set new points with the current tool you are working with. Then
cycle power on the robot controller to save the changes.

10.2 DPMO-024 Can't control orientation

Cause: DPM orientation is prohibited at non mode3 resume.

Remedy: Set $DPM_CFG.$0ORI_CTL = FALSE.

MIRAI solution: If the deadman switch was released and you wish to resume the program, first abort all
running programs. Then start running the main program again.

61



Micropsi Industries MIRAI User Manual (Version 21.0.0)

To abort programs on the FANUC Teach Pendant, press the [FCTN] key on the FANUC
Teach Pendant keypad. Select the function [ABORT(ALL)].

10.3 INTP-103 (MIRAI_TRAIN,10) Program error

Cause: An error occurred while the program was running.

Remedy: Refer to the error cause code. Use MENU to display the Alarm Log screen.

MIRAI solution: You may not be able to add episodes or create a new skill. Follow the steps to resolve the

HOTEISReBE el SN Ea NS EEANANERN, ouincd in Section 107

10.4 INTP-105 (MIRAI_TRAIN,1) Run request failed

Cause: Program cannot be started.

Remedy: Refer to the error cause code. Use MENU to display the Alarm Log screen.

MIRAI solution: Set Remote/Local setup to LOCAL. Then set Ul signals to false, as outlined in Section 6
Operating MIRAIin T1 and AUTO mode.

10.5 MCTL-013 ENBL input is off

Cause: ENBL input on the UOP is off.

Remedy: Set ENBL input ON

MIRAI solution: Set Remote/Local setup to LOCAL. Then set Ul signals to false, as outlined in Section 6
Operating MIRAIin T1 and AUTO mode.

10.6 MOTN-056 Speed limits used (G:%d"2)

Cause: Speed limits used.

Remedy: This is just a notification. You do not have to do anything for this warning message.

MIRAI solution: Not applicable.
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10.7 MOTN-113 Robot not calibrated

Cause:

Remedy:

Robot not calibrated.

Calibrate the robot.

MIRAI solution: The robot may not be mastered because an image backup was restored in a different
position. Follow these steps to calibrate the robot:

1.

Select the Tablet Ul menu:
o Select the [System] menu
o Select the [Master/Cal] option
Reset the pulsecoder alarm:
o Select the option [RES_PCA] (Reset pulsecoder alarm)
Enable Master/Cal menu (if not available):
o Navigate to [Menu] —> [Next] -> [System] -> Variables
o Setthe variable [JMASTER_ENB] to 1.
o The [Master/Cal] should now be available.
Set “Mastering done” to TRUE:
o Select [SYSTEM] on the Tablet Ul menu.
o Select [Variables]
o Search for the variable group [$DMR_GRP] and press [Enter] to open this
group.
o Check whether the variable [fMASTER_DONE] is set to TRUE. If it is FALSE,
set it to TRUE using the options displayed on the Function key area of the
Tablet Teach Pendant, depected below:

Function key area

Apply DCS parameters:
o Select the Tablet Ul Menu
o Select the [System] menu
o Select [DCS]
o Note: If you do not apply DCS parameters, you may encounter the following
alarm:
Cycle power on the controller.

10.8 PRIO-230 EtherNet/IP Adapter Error (%d)

Cause:

Remedy:

MIRAI solution:

The robot EtherNet/IP Adapter Connection running on the robot is enabled and has an
error. Refer to additional cause code text for further details.

Alarm severity can be modified on the EtherNet/IP adapter configuration screen on a per
connection basis, and last state behavior can be modified with $EIP_CFG.$KEEP_I0O_ADP.
Refer to the EtherNet/IP Operator's Manual for more information.

This functionality is included with the Ethernet/IP Adapter (R784) package If you are not
using this functionality, you can disable it by following these steps:

1.

Go to I/0 and select Ethernet IP.
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2. Disable the first connection (Adapter) by switching it from TRUE to FALSE.

10.9 SRV0O-003 Deadman switch released

Cause: The deadman switch was not pressed when the teach pendant was enabled.
Alternatively, the deadman switch was pressed strongly.

Remedy: Press the deadman switch to release it, then press [RESET] key. If the deadman switch is
three position switch type, press the deadman switch to middle position to release it,
then press [RESET] key. If this alarm cannot be reset, please take the following action.

1. Check the intermediate position of the deadman switch on the teach pendant.

2. Check that the mode switch on the operator's panel and the enable/disable switch on
the teach pendant are at the correct positions.

3. Replace the teach pendant.

4. Check the mode switch connection and operation. If trouble is found, replace the mode
switch.

5. Replace the emergency stop board.

MIRAI solution: Reset the alarm from the Teach Pendant’'s alarm panel and keep the deadman switch
held in these situations:

b. Using the MIRAI Training App
c. Jogging the robot
d. Executing a program in T1 mode from the FANUC Teach Pendant

10.10 SRV0-037 IMSTP input (Group:%d)

Cause: The *IMSTP signal, which is a peripheral device I/0 signal, is OFF. Number in the bracket
shows the group number.

Remedy: Turn on the *IMSTP signal

MIRAI solution: Set Remote/Local setup to LOCAL. Then set Ul signals to false, as outlined in Section &6
Operating MIRAI in T1 and AUTO mode.

10.11 SRVO-038 (G:1, A:5) Pulse mismatch (G:%d A:%d)

Cause: A pulse count detected at power-on differs from the one recorded at the last power-off.
Numbers in the bracket show the group number and the axis number in the group. This
could be due to the following:

1. The motor (Pulsecoder) was replaced, or the backup battery of Pulsecoder data was
replaced.

2. A file (SYSMAST.SV) that had been saved at a different axis position was loaded.
3. The software brake setting is incorrect.
4. Anincorrect brake type was set to the robot with two-axis brake option.

5. A file (SYSMAST.SV) that had been saved on another robot was loaded.
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6. The axis position was changed with a brake release unit while the controller power is
off.

7. The axis fell while the controller power is off due to a brake trouble.
8. The controller power went down during high speed mation.
9. The robot connection cable was connected to another robot.

For the above cause 3 and 4, confirm the setup or brake type setting and correct setting.
For the above cause b, re-load SYSMAST.SV of the robot. Afterwards, PULSE RESET

operation should be done. Refer to JMOTNSIISNREBCENACENCATHBEAEEdN for the

PULSE RESET procedure.

Check whether the robot position on Teach Pendant is correct. If incorrect, re-mastering
is required. If correct, move the cursor to $DMR_GRP[group]. SMASTER_DONE on the
system variable screen [6 SYSTEM / Variables], and select F4 TRUE. And then do
calibrate on the MASTER/CAL screen [6 SYSTEM / Master/Call, or cycle the power.

Note: The MASTER/CAL screen is not usually displayed. A person who has the operation
qualification does.

10.12 SRVO-289 Smooth Stop

Cause:

Remedy:

MIRAI solution:

A Smooth Stop has been done.

After this alarm, a Fence open or SVOFF input alarm is detected. See the remedy of those
alarms for more information.

The deadman switch was released. Please keep the deadman switch held as indicated in
Section 10.9, SRV0-003 Deadman switch released.

10.13 SRV0O-337 SERVO DCS PRMCHK alarm %x, %x

Cause:
O
o
O
o
o
Remedy:

DCS parameter error is detected.

When controller power is cycled without pressing F4"OK" in the DCS apply menu, this
alarm occurs.

When an image restore is done and 'Yes' is selected for initialize DCS parameter, this
alarm occurs.

When an image restore is done and ‘No' is selected for initialize DCS parameter, if the
previous DCS parameters are different from what is in the image file, this alarm occurs.

When |ISESTEAAONCATRG BN B REENDOSNBARSREESE occurs ot APPLY of DCS

parameter, this alarm may occur after cycle power.
When auto software update is done as an item in a DCS menu is changed, the alarm

SN EeNEEE I NESNDCSNBRERN occurs. and the Apply to DCS

parameter” procedure is not done, this alarm occurs.
1. Do an APPLY of the DCS parameters.

2. Load backup files.

3. Replace the CPU card.

Before executing the remedy 4, b, perform a complete controller back up as image to
save all your programs and settings.

4. Replace the FROM/SRAM module, and restore the image backup.
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5. Replace the main board, and restore the image backup.
Note: You need to cycle power to release this alarm

MIRAI solution: Follow the steps in Section 10.7, MOTN-113 Robot not calibrated.

10.14 SRVO-483 Input AUTO confirmation signal

Cause: Mode was changed to AUTO by TP mode select screen.

Remedy: Input AUTO confirmation signal by the switch outside of safeguard.

MIRAI solution: The system is not reset until the confirmation signal toggles from OFF to
ON and back to OFF again. When the controller powers up in AUTO mode, an AUTO
confirmation input is required. Any Digital Input (DI) can be used as the confirmation
signal, which is defined as "Confirmation input for AUTO" in the "System Config” menu.

Example configuration for LR Mate 200iD/7 (Note: Your setup may vary depending on
how the I/0s are controlled and wired internally on the CRMA15/16 boards):

1. Set AUTO Confirmation Signal:
e (o to MENU > System > Config.
e Select Iltem 59 “Confirmation for AUTO" and assign “1" as the DI signal, or
choose any other suitable Digital Input.
2. Assign DI[1]:
e Assign DI[1] to Rack 34, Slot 1, Start 36.
e You can toggle this input using a push button wired to the previous Start signal
or by using F [36] (switch ON and then OFF).

IMPORTANT: Ensure compliance with CE certifications and use a physical button for the
AUTO confirmation signal. Micropsi Industries is not responsible for this configuration.

10.15 SYST-322 Auto status check time out

Cause: Continuous robot movement for more than 90 seconds triggers alarm a [JS¥SE=822

ESEGNS S NERE SR HENEHE ncollzborative mode:

e Training episodes can be recorded for up to 3 minutes (180 seconds) in the MIRAI
Training App.

e FANUC collaborative robots have a safety confirmation system that periodically
performs an Auto Status Check. By default, robots in collaborative mode cannot
move continuously beyond the Status Check Time Limit of 1.5 minutes (90 seconds).

After this period, the controller issues a [JENSTS22NaTECSEaEuscHEER
EERENEHEN alarm, stopping the robot.

e After the alarm is triggered, the robot cannot be guided manually or with the
recording assistant, and the episode will be lost.

Remedy: Increase the Auto Status Check Time Limit by following these steps:.

1. Open the Menu on the teach pendant: Navigate to MENU > SYSTEM > DCS >
Collaborative Robot.

2. Scroll to the Auto Status Check section and enable Flex Time Limit.

3. Set the Time Limit Input:

e Select R as the variable type.
e Enter the numeric register you will use for your new time limit.

66



Micropsi Industries

MIRAI solution:

MIRAI User Manual (Version 21.0.0)

4. Apply the changes:

e Use the PREV button on the FANUC Teach Pendant to go back.
e Apply DCS parameters, enter the confirmation code, and hit OK to confirm.

5. Restart the robot controller:

e Cycle power to the robot controller.
e After rebooting, enter your new time limit in the selected numeric register.

o The maximum value is 10000s. If you input a value outside the range of 1-
10000, the default value (10000s) will be used.

To record episodes of more than 1.5 minutes, up to 3 minutes, in collaborative mode, we
recommend the following configuration for the DCS settings:

Auto Status Check:

Check during Moving [Disable] oK
Flex Time Limit [Enabled] OK
Time Limit Input R[94]
Warning Output: DO[0]
Time Setting: 10000s

Note that for Time Limit Input, we use Register data R[94], but you can select any empty register.
For this value in R[94] we use the maximum value of 10000s. You can change the time limit dynamically.

10.16 SYST-325 Payload error is detected %x,%x

Cause:

Remedy:

MIRAI solution:

The payload setting of Collaborative Robot is different from the actual payload.

Verify the payload setting is same as the actual payload. The low accuracy of the payload
setting causes this alarm.

o Ifthe external force exceeds the payload error limit, the accuracy of payload[kg]
might be low.

o If not, the payload[kg] or the accuracy of the position of the center of gravity might be
low. From t force just after the payload change, you can roughly see the error of the
payload[kg].

This error may occur during skill creation when using a force/torque sensor. Ensure that
the payload is configured properly in the MIRAI training app using the MIRAI CoG Wizard.
If the error persists, it might be due to the inability to adjust guiding sensitivity during
skill creation. In this case, disable collaborative mode during skill creation. After the skill
is created, re-enable collaborative mode.

10.17 SYST-348 Payload Monitor (Force) warning

Cause:

Remedy:

MIRAI solution:

Collaborative Robot Payload Monitor detects Force exceeds warning value set in the
collaborative screen.

Resolve the root cause of the external force. Or increase the warning value in the
collaborative screen

No action needed. This warning may occur while you are guiding the robot. It is related to
the payload configuration on the FANUC controller.

10.18 TPIF-270 Clear Browser Cache
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Cause: You are connecting to a controller that has a different version from your previous
connection. This alarm appears when using the Tablet TP.

Remedy: Please clear the browser cache. Do not exit from the Fanuc APP. This operation can
usually be found in the browser's settings under one of the following menu items:
‘History’, ‘Network’, ‘Safety’, or ‘Edit’, depending on the browser.

MIRAI solution: Clear the cache by following these steps:

1. Open Drawer Menu: Slide right from the left side of the Tablet TP app screen to open
the drawer menu.

2. Clear Cache: Select Clear cache. A dialog will appear with the message “Clear the
cache and exit the Tablet TP".

3. Confirm Action: Select OK. The cache will be cleared, and the Tablet TP app will
close.

4. Restart App: Restart the Tablet TP app. This action will automatically close the
FANUC App and clean the cache.
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11

Appendix

11.1

Configure the OnRobot Compute Box

oW N

W ©® =N o o

10.
11.
12.
13.

Set the DIP Switch 3 to ON to enable static IP.
Power on the Compute Box and wait 30 seconds.
Set your PC's Ethernet network to use DHCP.

Connect the Compute Box to your PC via Ethernet. Your PC should automatically receive an IP
from the Compute Box in the range of 192.168.1.*

Open your web browser and go to http://192.168.1.1.
The administration page will open. Select “Compute Box.”
Go to the configuration tab.

Set the DIP Switch 3 to OFF to disable static IP.

Verify that you see the following image:

1.-

2.-

3. Compute Box IP setting is configured below.

4. DHCP server enabled: Compute Box tries to assign IP to the robot.

Set the Network Mode to “Static IP."
Enter the IP address 192.168.100.15 (or another IP if you are working in a different subnet).
Select Save.

Restart the Compute Box by turning it off and on again.

Steps to verify successful configuration;

1.

Configure your PC's network adapter to a static IP, such as 192.168.100.155, with a Subnet Mask
of 255.255.255.0.

Disconnect and then reconnect the Ethernet connection to the Compute Box.

Open a web browser and enter: http://192.168.100.15 (or the IP address for your subnet)

You should see the sensor’s configuration page if everything is set up correctly.
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11.2 Configure the ATl Sensor

1. Connect the Ethernet cable from the force/torque sensor or Net F/T Box to your computer’s

ethernet port.
1. Power the sensor ON and wait 30 seconds.
2. Open your web browser and navigate to : http://192.168.1.1 to access the ATl Net F/T homepage.
3. Setthe IP address to a static IP, such as 192.168.100.20. If you are on a different subnet, enter

the appropriate IP address instead.

4. Apply the settings and reboot the sensor.

IMPORTANT
The ATl force/torque sensors are temperature sensitive, especially the Axia80 series. To reduce
output drift, warm up the sensor for one hour before use.

11.3 Shut down the MIRAI controller remotely

For MIRAI controllers with power buttons, use the button to shut down the controller before disconnecting
power to ensure the integrity and longevity of the controller. If there is no power button, or if the power
button is not accessible due to hardware integration, you can shut down the controller over Ethernet, such
as from a PLC.

To shut down the MIRAI controller, use a remote procedure call (RPC) protocol encoded in XML using a cURL
-X POST command. An example command for a MIRAI controller with IP address 192.168.100.5 and
controller number 6543 would be:

curl -X POST http:// 192.168.100.5:6543/skills/xmlrpc -d '<?xml version="1.0"7>

<methodcCall><methodName>shutdown_mirai</methodName><params></params>
</methodcall>"' -H 'Content-Type:text/xml'

11.4 Operation Mode Switch (T1, T2, Auto)

To operate the robot with the MIRAI Training App, the operation mode must be T1, the Teach Pendant
(TP) must be enabled and you must hold the Dead man switch.

If you release the Dead man switch while using the MIRAI Training App, you will get an alarm -

and [JSRVO=00SNDEaERanSHIECANESISaS8aN together with a message in
the MIRAI Training App. To reset the alarm on the Tablet TP, you need to hold the deadman switch in the
middle position and click in RESET button on the TP keyboard.

In this appendix, we explain how to configure the selection mode through the Teach Pendant for a FANUC
R-30iB Mini Plus controller and CRX-10iA/L robot model. If you are working with a different robot
controller please refer to the «FANUC Robot series R-30+B/R-30+B Mate/R-30+B Plus/R-30+B Mate
Plus/ R-30+B Compact Plus/R-30+B Mini Plus CONTROLLER OPERATOR'S MANUAL (Basic Function)«
(B-83284EN/10).

If your R-30iB Compact Plus or R-30iB Mini Plus controller does not have an operator panel, you will
need to use the TP Mode Select function to adjust the mode switch function setting to use a Teach
Pendant.

Step 1. Go to Menu -> System -> DCS -> Mode select.
Tap on [DETAIL] to enter to the configuration of this Mode Select function.
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sRV0-289 R

Collaborative robot: ok
Safe 1/0 Status:

Safe 1/0 connect:

Joint position check:

1
2
3
4
5 Joint speed check:
6 Cart. position check: cooo
7 User model:

8 Tool frame:

9 Stop position prediction:

10 Robot setup:

11 Mastering parameter:

12 Pos./Speed check setup:

T3 1/0 Link I oSlave:

16 Safe 1/0 device:
17 Signature number:
18 Code number setup

A Robot Operation

lode Select 1 Mode Switch

2 Extel

| Input
Mode Selec

Select Mod

yde pumber for TP Mode Select

MIRAI User Manual (Version 21.0.0)

71



Micropsi Industries MIRAI User Manual (Version 21.0.0)

Step 3. The configuration should be set as shown below:

[EET-T

— Q’ PTESTU

Mode Select 1/3

Mode Select Func.: | ndan
AUTO/T1/T2

Select Mode Type:

Code number for TP Mode Select

n

LD
PTESTU
ﬁ

BaeE] Smooth Stop

14/18
1 Collaborative robot: [ox|
2 Safe I/0 Status:
3 Safe I/0 commect:
4 Joint position check:
5
)
.
8

Joint speed check: ----
Cart. pesition check: ----
7 User model:
Tool frame:
9 Stop position prediction:
10 Robot setup:
11 Mastering parameter:
12 Pos./Speed check setup:
I/0 Link i Slave:

Safe 1/0 consistency check:
16 Safe I/0 device:

17 Signature number:

18 Code number setup:

Step 5. Cycle power the robot controller to save the changes.
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11.5 Enable Free-Hand Teaching on the robot controller after
installing MIRAI

11.5.1 Configure AUTO mode on robot controller
Switch to [AUTO]. Open [DI/DO] settings of the robot. Press [Config].
Any Digital Input (DI) can be used as the confirmation signal. The confirmation signal is defined as

“Confirmation input for AUTO" on the “"System Config” menu.

This configuration was tested on CRX-10iA and LRMate-200iD/7L:

e SetDI[1] as AUTO confirmation signal in MENU -> System -> Config. Select Iltem 59 “Confirmation
for AUTO" and put 1" as the DI signal.

o Assign DI [1] to Rack 34, Slot 1, Start 36

«  You can toggle the Input F [36] via flags and wire a real physical button to the board of your robot
controller to make use of the AUTO mode (according to safety regulations).

1255 WA - xwn

‘— « MIRAI_LEXAMPLERZ
=) =

ao% B N

UTO confirmation signal
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Switch to [INPUTS] and add the marked line to the configuration. Cycle power after pressing [ENTER].

1255 LA -

o MIRAI_EXAMPLERZ

SRVO-483 Input

wour | oaere
A

VHBAS -

s MIRAI_EXAMPLE
= N LE LEK
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11.5.2 Enable Free Hand Teaching in AUTO Mode

Open [Robot Operation] and enable [Free Hand Teaching]

1256 E A
+— MIRAI_LEXAMPLEK

SYST-389 Manual guided teaching

>»

¥ Robot Operation

11.6  Switch to Low Sensitivity instruction (CRX Series)

During skill execution using the FANUC Teach Pendant, it is sometimes advisable to switch to
LOW sensitivity to prevent alarms from excessive forces, which can cause the robot to stop. At
LOW sensitivity, the robot will stop for significant forces, like collisions, but the alarm triggered
will not stop the robot unless a collision occurs The Low sensitivity key function might be
needed when using the gripper, so each specific use case should be tested.

NOTE: This functionality is specific to FANUC and not linked to MIRAI. Therefore, the operator
must take responsibility and check the following FANUC user manual for more information:

FANUC Robot series R-30iB Plus/R-30iB Mate Plus/R-30iB Mini Plus CONTROLLER TABLET Ul
OPERATOR'S MANUAL A-97606-06956EN/13, Section 4.3.36 Switch to Low Sensitivity (CRX series only)

To access the "Switch to Low Sensitivity” special key function go to Menu > Teaching >
Editor on the tablet teach pendant.

Programming Details
. 2] e i | -] = 8]e]) TRALRIING ITRALMING Parr Teac ujIOE'L UTTTE
Favorite Sstup g_ up gn|m 55|M1 o) END
History
&V W ) ol HE
L e 4 K LB
Motion -
Pause Contact Tool Detach Tool Attach Touch .JP||J Switch to Screw Basic Align
Control Stop / Tightening Pick/Place
/O
/ - ~ == Y
ForceCtrl R A e (T3 —A—

11.7 Android tablets supporting the MIRAI Training App
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To run the MIRAI Training App on Android tablets/mobile devices, follow these recommended
minimum configurations:

e Android 8.1 (Oreo) or higher: The app may run on older Android versions, but they are not
fully tested.

e Processor: Quad-core (ARM Cortex-A53 or higher), 1.6GHz. Less powerful processors may result
in slower app performance and user interface response.

e Memory: 3GB or more recommended.

e Screen size: 10" recommended; 8" supported but not extensively used.

e Screen resolution: HD (1200 x 800) minimum; FHD (1920 x 1080) recommended.
e  Wi-Fi: 802.11b/g/n minimum; 802.11a/ac recommended.

If purchasing a new tablet for the MIRAI Training App, consider the following models, which have been
extensively tested and used in projects. However, any tablet meeting the above requirements should
run the app effectively.

e Lenovo Yoga Tab 3 Plus (10.1" display, 3GB RAM, 32GB eMMC, Wi-Fi, Android 6.0+)
e Lenovo Tab4 10 Plus (10.1" display, 3GB RAM, 16GB eMMC, Wi-Fi, Android 7.0+)
e Lenovo Tab M10 (10.3" display, 4GB RAM, 64GB eMMC, Wi-Fi, Android 9.0+)
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12 Declaration of incorporation

MICROPSI INDUSTRIES

EU Declaration of Incorporation (in accordance with Machinery Directive 2006/42/EC Annex 1l, part B)

Manufacturer: Person Authorized to Compile the Technical File:
micropsi industries GmbH Naaimah Saghir
Mackernstrasse 120, VP Product

10963 Berlin, GERMANY micropsi industries
Description and Identification of the Partly Completed Machine(s)

Product and Function: | Vision-based motion control system for industrial robot systems that enables
such robot systems to solve automation problems with high variance in
position, shape, or background and lighting conditions. The final function is
determined by the completed machine (i.e., robot system, robot cell or robot
application with intended use).

Model: | MIRAI

Software version 14.0.0 onwards

Incorporation: | The MIRAI vision-based motion control system shall only be put into operation
upon being integrated into a final completed machine, which conforms with
the provisions of the Machinery Directive and other applicable directives.

It is declared that the above product, for what is supplied, fulfils the directives as detailed below:
When this partly completed machinery is integrated and becomes a final machinery, the integrator is
responsible for determining that the final machinery fulfils all applicable Directives and providing the
Declaration of Conformity.

() Machinery Directive The following essential health and safety requirements were fulfilled:
2006/42/EC Annex IV, clause 1.1.2,1.1.3,1.1.5,1.2.2,1.2.3,1.5.1,1.5.2,1.7.1,1.7.2,
1.7.4

It is declared that the relevant technical documentation was compiled in

accordance with Annex VIl, Part B

The following Harmonized Standard were used (where applicable):

EN 60204-1:2019

() Low-Voltage Directive The following Harmonized Standard were used (where applicable):
2014/35/EU EN IEC 60320-1:2023

The following standards were used:

Article 3.1a): EN60950-1:2006+A11:2009+A1:2010

+A12:2011+A2:2013; EN 50663: 2017

Article 3.1b): Draft EN 301 489-1V2.2.0; final draft EN 301 489-3V2.1.1;

Draft EN 301 489-17 V3.2.0

Article 3.2): EN 300 328 V2.1.1; ETSI EN 301 893 V2.1.1; ETSI EN 300 440

V2.2.1

All applicable directives and harmonized standards have been followed

by the component suppliers and can be provided upon request.

(I1l) Radio Equipment Directive
2014/53/EU

(IV) Other directives

Reference to Other Technical Standards and Specifications Used:

EN IS0 10218-2:2011, ISO/TS 15066:2016
The manufacturer, or his authorized representative, shall transmit relevant information about the partly
completed machinery in response to a reasoned request by the national authorities.

Berlin, Germany, 15 February 2024

%\ g Ronnie Vuine, Chief Product Officer
https://www.micropsi-industries.com/
micropsi industries GmbH Mockernstrasse 120, 10963 Berlin, Germany +49 30 555 71 929
Micropsi Industries USA, Inc, 300 Brannan St. Suite #101, San Francisco, CA 94107, USA +1 718 440 7353
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