A AUBO Developer

About This Manual

Purpose

This document describes the basic concepts and functions of the AUBO SDK, how to install and
use the AUBO SDK, and how to diagnose and resolve issues and errors that arise when using
the SDK, aiming to help users understand and quickly master the functions and usage of the
AUBO SDK.

Structure of the document

The structure of this document is as follows:

e Qverview: Anintroduction to the AUBO SDK is and its main functions.

¢ Introduction to SDK Function Modules

e Protocol

¢ Introduction to JSON-RPC Protocol

¢ Introduction to RTDE Protocol

¢ Introduction to Script Protocol

e Prepare: Abriefintroduction to the components, running environment and download and
installation methods of the AUBO SDK, and how developers use the AUBO SDK.

¢ Introduce

e Operating Environment Requirements

¢ Download and Installation

e Version Control

e Quick Start: A briefintroduction on how to quickly run the example codes provided by the
AUBO SDK.

¢ Introduce

e SDKPC and Robot Communication Setup
e Examples of Running C++ SDK

e Examples of Running Python SDK

e Examples of Running Java SDK
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e Troubleshooting: Briefintroduction of the tools used for fault localization and
troubleshooting in the AUBO SDK, including error codes, logs, and exception handling.

¢ Introduction to ServoJ Function

* F&Q

e Appendix:
e FError Code

e RTDE Menu
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Overview

AUBO SDK, a software development kit (SDK) developed by AUBO (Beijing) Robotics
Technology Co., Ltd., provides a rich set of APl interfaces for programming and deploying
applications for AUBO robots, aiming to help developers quickly and flexibly build their own
applications to control and utilize AUBO robot arms to meet the needs in various application

scenarios.

AUBO SDK supports multiple programming languages, including C++, Python, Lua, and
JavaScript. It is compatible with both the Windows and Linux operating systems, allowing
developers to choose according to their needs. Developers can develop their own applications

through the SDK, enabling interaction and communication with AUBO robots.

In addition, AUBO SDK also provides extensive development documents and example codes,
allowing developers to get started as beginners and develop their own robot applications more
quickly.
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Functional Modules of SDK

RPC, RTDE, and SCRIPT are the three major functional modules of AUBO SDK. They are
independent of each other and can be used in combination to achieve more flexible and

efficient robot control solutions.

RPC Module

RPC (Remote Procedure Call) is a remote procedure call protocol used to achieve remote
command transmission and data communication between external devices (such as
computers) and the robot controller. To view the introduction to the JSON-RPC protocol,
please read the document JSON-RPC Protocol Description.

The RPC module in the SDK uses the JSON-RPC 2.0 protocol for data exchange. It supports the
client/server mode and request/response mode, featuring simplicity, lightweight, cross-
platform, extensibility, etc. Moreover, it supports multiple programming languages and

operating systems.

The RPC module supports various types of commands, such as motion commands, status
commands, and 10 commands, meeting various needs in different application scenarios.
External devices (such as computers) can send command requests to the controller through
the RPC module in the SDK, and the controller can perform corresponding actions based on
the content of the command, such as motion, pause and stop, and return the execution results

to the external devices (such as computers).

At the same time, the RPC module can also work with the RTDE module or SCRIPT module to
implement more complex robot applications. For example, users can use the RPC module to
call motion command interfaces (such as moveJoint and movelLine), and subscribe to obtain
the robot's real-time status, such as actual position and attitude, through the RTDE module.

RTDE Module

RTDE (Real-Time Data Exchange) is a real-time data exchange protocol used to achieve real-
time data transmission between external devices (such as computers) and the robot controller,
including the robot's joint angle, speed, acceleration, and other status information. The RTDE

module in the AUBO SDK achieves real-time data exchange between the controller and
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external devices based on the RTDE protocol. In addition, the RTDE module can be used
simultaneously with the RPC module or SCRIPT module without compromising the system's
real-time performance. To view the introduction to the RTDE protocol, please read the

document RTDE Protocol Description.

The RTDE module in the SDK can transfer data from the controller to external devices (such as
computers) and can also transfer data from external devices to the controller. External devices
can obtain real-time data such as the robot's joint angle, speed and acceleration through the

RTDE module, and can also write data to the controller's registers via the RTDE module.

The RTDE menu is a file format used to configure the RTDE data stream. It defines information
such as the names and types of data, for example, the robot's position, joint angle, speed,
current, etc., and supports various data types including boolean, integer, floating-point, etc. To

view the definitions, please read the document RTDE Menu.

SCRIPT Module

The SCRIPT module in the SDK supports sending local script programs to the robot controller,
which will then load and execute the script program. To view the introduction to the script

protocol, please read the document Script Protocol Description.

The SCRIPT module supports Lua scripts, including basic statements, control structures,
function definitions, etc. It provides a rich set of robot control APIs, such as motion control,
algorithms, and obtaining robot status. In addition, the SCRIPT module offers debugging and
error handling features for script programs, such as setting breakpoints.

The SCRIPT module can also be used in conjunction with the RTDE module or RPC module. For
example, users can write script programs locally and send the local script programs to the
robot controller for execution via the SCRIPT module, while using the RTDE module to monitor

the robot's status in real-time.
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Introduction to JSON-RPC Protocol

Introduction

JSON-RPC (JavaScript Object Notation Remote Procedure Call) is a remote procedure call
protocol. It uses JSON as the data format and can communicate between clients and servers
through transport protocols such as TCP Socket, HTTP, and WebSocket.

JSON-RPC has the following characteristics:

e Simplicity: Use JSON as the data exchange format, which is concise, easy to understand, and
easy to parse.

e Lightweight: Use a text-based JSON format for data exchange, with simple data and protocol
structures, bringing small data transmission size, fast speed, and high performance.

e Cross-language and cross-platform: The JSON-RPC protocol supports communication
between multiple programming languages (such as C++ and Python) and different
platforms.

e Multiple transport protocols supported: The JSON-RPC protocol can use various transport
protocols for data transmission, such as HTTP, TCP Socket and WebSocket, making it
suitable for various network environments.

e Error handling: The JSON-RPC protocol defines the specifications for error objects and error
codes, allowing the client to perform debugging and handle issues based on the error
information returned from the server.

The JSON-RPC protocol implements remote procedure calls between the client and the server
by the request-response method. The client sends a JSON formatted request to the server, for
example {"jsonrpc":"2.0""method":"getRobotNames""params":[],"id":1}. After receiving the
request, the server parses the JSON object and extracts the values of fields such as "method",
"params"; and "id". The server executes the method corresponding to "method" and uses the
provided parameters. Based on the execution result, the server generates a response object,
serializes the response object into JSON format, for example {"id":1,"jsonrpc":"2.0","result":
["rob1"]}, and then sends the JSON formatted response to the client. Finally, the client receives

the response transmitted from the server.

Supported Transport Protocols and Port Numbers
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The RPC function module in the AUBO SDK supports TCP Socket, HTTP, and WebSocket

transport protocols, with the corresponding port numbers as follows:

Protocol Port number
TCP Socket 30004
HTTP 9012

WebSocket 9012

JSON-RPC 2.0 Specifications

Request Object

The RPC request object contains the following members:

e jsonrpc: The version number of the JSON-RPC protocol, being a fixed value of 2.0
e method: The name of the method being called, being a string

e params: The parameter value, being a structured value

e id: ldentifier

Response Object
Success and failure of RPC calls are described below:
1. When the RPC call is successful, the RPC response object contains the following members:

e jsonrpc: The version number of the JSON-RPC protocol, being a fixed value of 2.0
e result: The return value of the executed function

e id: Identifier, which must be the same as the identifier of the request object

2. When an error occurs during the RPC call, the RPC response object contains the following

members:

e jsonrpc: The version number of the JSON-RPC protocol, being a fixed value of 2.0

e error: The error object, which contains the following members
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e code means the error code

® message means a brief error description

e data means additional information about the error, which may be ignored.

e id: Identifier, which must be the same as the identifier of the request object

The error codes of the error object are shown in the table below:

Error code Message
-32700 Parse error.
T Invalid
Request.
Method not
-32601
found.
Invalid
-32602
params.
-32603 Internal error.

-32099..-32000 Server error.

Example

Description

The server receives invalid JSON. An error occurs while the
server was parsing the JSON text.

The sent JSON is not a valid request object.

The method does not exist/unavailable.

Invalid method parameters.

JSON-RPC internal error.

It is reserved for implementation-defined server errors.

An example of websocket protocol transmission written in Python is as follows:

localhost is the IP address of the robot

import json

import websocket

# WebSocket Server Address

server_address = "ws://localhost:9012"

# Create the WebSocket Connection

ws = websocket.create_connection(server_address)

# Construct the JSON-RPC Request

request = {
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"jsonrpc": "2.0",
"method": "getRobotNames",
"params": [],

"id": 1

# Convert the Request into a JSON String
request_json = json.dumps(request)

# Send the Request

ws.send(request_json)

# Receive the Response

response_json = ws.recv()

# Parse the Response

response = json.loads(response_json)
print("Received Response:'", response)

# Close the WebSocket Connection

ws.close()

Program running result:

Python
Received Response: {'id': 1, 'jsonrpc': '2.0', 'result': ['robl']}
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Introduction to RTDE Protocol

Introduction

The RTDE (Real-Time Data Exchange) protocol allows for real-time data exchange between the
robot controller and external devices. Through the RTDE protocol, external devices can obtain
the robot's status information, such as joint angle, end-of-arm tooling's position and attitude,
movement speed, and acceleration. In addition, external devices can send control commands
to the robot via the RTDE protocol, for example, moving the robot to a specified position by

writing codes to the register.
The RTDE protocol has the following characteristics:

e Real-time: When the robot controller and external devices exchange data through the RTDE
protocol, the data transmission is fast and does not compromise the real-time performance
of the robot controller.

e Bi-directional communication: The RTDE protocol supports bi-directional data exchange
between the robot controller and external devices, that is, external devices can not only
receive robot data, but also send commands.

e Cross-language and cross-platform: The RTDE protocol supports communication between
multiple programming languages (such as C++ and Python) and different platforms.

e Multiple transport protocols supported: The RTDE protocol can use various transport
protocols for data transmission, such as TCP Socket and WebSocket, making it suitable for
various network environments.

Supported Transport Protocols and Port Numbers

The RTDE function module in the AUBO SDK supports TCP Socket and WebSocket transport

protocols, with the corresponding port numbers as follows:

Protocol Port number
TCP Socket 30010

WebSocket 9013

RTDE Protocol Specifications

10/183



A AUBO Developer

RTDE Menu

RTDE Menu is a menu that defines the content and format of the RTDE data synchronization
packet; it is a specification. It describes the input and output fields that can be synchronized
and their data types. The RTDE Menu includes the input menu and output menu. The input
menu is for the client to push data to the server, while the output menu is for the server to push
data to the client. To know the list of topics and data types in the RTDE Menu, please refer to
RTDE Menu.

Request-Response

The client can subscribe to topics, publish topics, and unsubscribe from topics to the server.

Subscribe to Topics

When the client subscribes to a topic, it sends a data packet to the server. The first element of
the data packet is the index value, fixed at 100, and the second element is an object that
contains the following members: channel, frequency, segments, to_server, and trigger. Among
them, the value of to_server is fixed as false, and segments are the members of the output
menu in the RTDE Menu. For the definitions of these members, refer to the following
RtdeRecipe structure:

c++

struct RtdeRecipe

{
bool to_server; ///< Input/Output, to_server=false means
int chanel; ///< Channel The channel number only supp
double frequency; ///< Update frequency
int trigger; ///< Trigger method (this feature is not vy
std::vector<std::string> segments; ///< Field list, indicating the topics tha
Iy

After that, the client will receive the data packet in response from the server. The first element
of the data packet is the channel, which is the same value as the channel in subscription. The

second and subsequent elements are the data of the topic in subscription.

For example, if you want to subscribe to the topic "R1_actual_g" on channel 0, the data packet

sent by the client to the server is as follows:

11/183



A AUBO Developer

bash
[100, {"chanel":0, "frequency":50.0, "segments":["R1_actual_q"], "to_server":false, "t

The response of the server received by the client is as follows:

bash
[0,[-0.027531569059195515, -0.28143723119618147,1.6961810563264004,0.4177235477634

In the above example, the first element in the data packet means channel 0, and the second
element is the value of the topic "R1_actual_qg" in subscription, which represents the actual

values of the six joint angles.

Unsubscribe from Topics

After subscribing to a topic, the client will continuously receive data sent from the server. To
cancel the push, the client can unsubscribe from the topic. The data packet format for
unsubscribing from a topic is the same as that for subscribing to a topic, but frequency shall be
set to 0, channel shall be set to the channel of the topic to be canceled, and segments shall be

empty.

For example, to unsubscribe from the topic on channel 0,

bash
[100, {"chanel":0, "frequency":0.0, "segments":[], "to_server":false, "trigger":0}]

Publish Topics

When the client publishes a topic, it sends a data packet to the server. The first element of the
data packet is the index value, fixed at 100, and the second element is an object that contains
the following members: channel, frequency, segments, to_server, and trigger. Among them,
the value of to_server is fixed as true, and segments are the members of the input menu in the
RTDE Menu. For the definitions of these members, refer to the following RtdeRecipe structure:

C++
struct RtdeRecipe
{
bool to_server; ///< Input/Output, to_server=false means
int chanel; ///< Channel The channel number only sup
double frequency; ///< Update frequency
int trigger; ///< Trigger method (this feature is not y
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std: :vector<std::string> segments; ///< Field list, indicating the topics tha

B

Then, the client pushes data to the server. The first element of the data packet is the channel,
the same value as the channel for publishing the topic. The second and subsequent elements
are the data of the published topic.

For example, to publish the topic "input_float_registers_0" and "input_double_registers_1" on
channel 1, the data packet sent from the client to the server would be:

bash
[100, {"chanel":1, "frequency":1.0, "segments":["input_float_registers_0", "input_dou

Then, the client pushes data to the server:

bash
[1,3.1,4.1]

In the above example, the first element in the data packet represents channel 1, and the
second and third elements represent the values of "input_float_registers_0" and

"input_double_registers_1", respectively.

To check if the data is successfully pushed, you can subscribe to the topics

"input_float_registers_r0" and "input_double_registers_r1":

bash
[100, {"chanel":1, "frequency":1.0, "segments":["input_float_registers_r0", "input_do

If the data is successfully pushed, the response received by the client from the server will be:

bash
[1,3.0999999046325684,4.1]

Example
An example of websocket protocol transmission written in Python is as follows:

localhost is the IP address of the robot
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python
import asyncio

import websockets

async def rtde_communication():
uri = "ws://localhost:9013"
async with websockets.connect(uri) as websocket:
# Publish Topics
publish_topic = '[100,{"chanel":1, "frequency":1.0, "segments":["input_floa
'""input_double_registers_1"],"to_server":true,"trigger":0

awalt websocket.send(publish_topic)

# Push Data to Server
publish_data = '[1,3.3,4.4]"'

awalt websocket.send(publish_data)

# Subscribe to Topics
subscribe_topic = '[100,{"chanel":1, "frequency":50.0, "segments":["input_f
'""input_double_registers_r1"],"to_server":false, "trigge

awalt websocket.send(subscribe_topic)

# Recelve the RTDE Data Packet
while True:
data_packet = await websocket.recv()

print("Received data packet:", data_packet)

asyncio.get_event_loop().run_until_complete(rtde_communication())

Program running result:

Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
Received data packet: [1,3.299999952316284,4.4]
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Introduction to Script Protocol

Introduction

The script protocol supports external devices in sending script strings to the robot's controller,

which will load the script and execute the commands.

Supported Transport Protocols and Port Numbers

The SCRIPT function module in the AUBO SDK supports TCP Socket, HTTP, and WebSocket
transport protocols, with the corresponding port numbers as follows:

Protocol Port number
TCP Socket 30002
HTTP 30003

WebSocket 30003

Script Protocol Specification

Script strings sent from external devices to the robot controller via TCP Socket protocol must
end with \r\n\r\n.

Example of Sending Script Strings

The following introduces examples of sending scripts via TCP Socket, HTTP, and WebSocket
communication. The script string sent in the example is as follows:

Note: This script string is written for the i5 model robot arm.

return function(api)
local _ENV = require('aubo').sched.select_robot(1)
home = { -0.000003, -0.127267, -1.321124, 0.37694, -1.570796, -0.000008 }
movel = { -0.400318, 0.064315, 0.547598, 3.14, 0.0, -2.63782 }
move2 = { -0.400318, 0.064315, 0.379989, 3.14, 0.0, -2.63782 }
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move3 = { -0.400318, 0.064315, 0.547598, 3.14, 0.0, -2.63782 }

move4 = { -0.400319, -0.298610, 0.547598, 3.14, 0.435471, -1.57 }
move5 = { -0.400319, -0.243865, 0.429931, 3.14, 0.435471, -1.57 }
move6 = { -0.400319, -0.298610, 0.547598, 3.14, 0.435471, -1.57 }

-- Set the Tool Center Point (TCP offset relative to the flange center)
setTcpOffset({0,0,0,0,0,0})

-- Set the speed ratio

setSpeedFraction(0.75)

-- Joint movement

moveJoint(home, 3.14, 3.14, 0.0, 0)

-- Linear movement

movelLine(movel, 2, 1, 0.0, 0)
movelLine(move2, 2, 1, 0.0, 0)
movelLine(move3, 2, 1, 0.0, 0)
movelLine(move4, 2, 1, 0.02, 0)
movelLine(move5, 2, 1, 0.0, 0)
movelLine(move6, 2, 1, 0.02, 0)

end

Send Scripts Based on TCP Socket Communication

The IP address for sending scripts via TCP Socket is the robot's IP, and the port number is
30002.

The operation steps for sending script strings via the TCP Debug Assistant are described
briefly below:

1. After entering the robot's IP address and port number, establish a connection. Once

connected successfully, the Socket status shows connected.
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2. Enter the script string, press the Enter key twice at the end of the script, and click "Send
Data".

Note: The script string sent to the robot controller via the TCP Socket protocol must end with
\r\n\r\n. \r\n represents the carriage return and line feed character. Therefore, after pasting

the scriptinto the TCP debugging assistant, it is necessary to press the Enter key at least
twice at the end.
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3. After successful sending, the received data will be displayed.

Send Scripts Based on WebSocket Communication

The URL address for sending scripts via WebSocket is ws://localhost:30003. Here, localhost
represents the robot's IP address, and 30003 is the port number for WebSocket.

The operation steps for sending script strings via the web-based WebSocket testing tool are

described briefly below:

1. WebSocket online testing tool: [EasySwoole-WebSocket Online Testing Tool]

(http://www.easyswoole.com/wstool.html)

2. After entering the URL address, establish a connection. Once connected successfully, the

server configuration status shows that the connection is successful.
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3. Enter the script string and click "Send to Server".

WEBSOCKET #e2&ihs TH

fRFB/EE W& EZRT

BEHAE  we://172. 19,10, 55:30003 2 [ F i
EEEE
=i 1 FIEEME O PING

moveline movwefi, 2, 1, 0,02, 0]

end

BT

4. After successful sending, the received message will be displayed.
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WEBSOCKET 7E&
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1, 0.02, 0) movelineimoved, 2, 1, 0.0, 0} moveline(moveS, 2, 1, 0.02, 0} end

moveline (movef, 2, 1, 0.02, 0}

end HFHE 15:03:20
“ ["name” :"home”, “event” :"updateVariable”, “type” :“table”, “walue”: [-3e—
3 sEFTRS,
EEETHLN 06, -0, 127267, -1. 321124, 0. 37604, —1. 570796, -B=-06]}

HWFHE 15:03:20
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ey
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Sending Script Based on HTTP Communication Example

The URL address for sending the script via HTTP is localhost:30003/aubo_script. Here,
localhost represents the robot's IP address, and 30003 is the port number for HTTP.

The operation steps for sending script strings via the Postman are described briefly below:

1. Open Postman, select the request action as POST, and enter the URL address.

= ¢ Home Workspaces ¥  APINetwork ~  Explore Q) Search Postman m IR @ Upgrade X
2. My Workspace New  Import POST 172.19.10.55:30003/a @ t e No Environment “ B
a + = T @E 172.19.10.55:30003/aubo_script @ save =
Collections
® POST ~ | 1721910.55:30003/aube_seript @ 0
Your collecton
Params Authorization Headers (7) Body Pre-request Script Tests Settings Cookies
D Your coliection —
Hestory none form-data x-www-form-urlencoded @ raw binary GraphQL Text ~
Autrarization .
oo
(=L
Create a collection for your
requests
A collection lets you group related
requests and easily set ¢
authorization, tests, scri
variables for all requests in it.
Response
Create Collection
[0 (2 Oniine O Find and replace & Console P Postbot [ Runner o Start Proxy (% Cookies [ Trash B @

2. In the Body section, enter the script string and click "Send".
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€ > Home Workspaces ~  APINetwork ~  Explore Q) Search Postman @0 @ Upgrade - O x
2 My Workspace New Import  POST 1721910.55:30003/a @  —+  ooo Mo Envirenment hd b
] + = b 172.19.10.55:30003/aubo_script Bl save - 7 B Wy
Collections
_ )
(=] POST ~ 17219.10.55:30003/aubeo_script RS
Environments I Your collecton . + .
Params  Authorization Heade@ Pre-request Script  Tests  Settings Cookies
@ Your collection
History none form-data x-www-form-urlew@i binary GraphQL Text -
Authorization @
oo —_ 13 setSpeedFraction(B.75)
- 14 -- EAiiEEh
15 moveloint(home, 3.14, 3.14, 8.8, @)
16 -- BEiizeh
Create a collection for your 7 moveline(mavel, 2,-1,-6.0, 6)
18 moveline(move2, 2, 1, 0.8, @)
requests .
19 moveline(move3, 2,1, 0.8, @)
A collection lets you group related 20 moveline(moved, 2,1, 0.02, 8)
reguests and easily set common 21 moveLine(moves, 2, 1, 0.8, @)
authorization, tests, scripts, and 22 moveline(moveé, 2,1, 0.92, @)
variables for all requests in it. 23 end ]
Response ~
Create Collection
Click Send to get a respense
E0 & Cnline O Find and replace & Console @ Postbot  [*] Runner of Start Proxy (& Cookies [ Trash @
3. After successful sending, the received message will be displayed.
I
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FO3
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History none form-data w-woww-form-urlencoded @ raw binary GraphQL Text -
Authorization @
oo 13 setSpeedFraction(8.75)
o+ Type  asmay e aaams
14 -~ ETEEh
15 moveloint(home, 3.14, 3.14, 8.0, @)
16 -- Bi#iEzh
Create a collection for your 17 moveline(movel, 2, 1, 0.2, 8)
18 moveline(move2, 2, 1, 0.8, @)
requests -
19 moveline(move3, 2, 1, 0.8, @)
A collection lets you group related 20 moveline(moved, 2,1, 0.82, 8)
reguests and easily set common 21 moveline(moves, 2, 1, 8.8, )
authorization, tests, seripts, and 22 moveline(moves, 2, 1, 0.82, @)
variables for all requests in it. 23 end =
Body Cookies Headers (6) TestResults @ 2000K 17ms 190B [Eju ve oo
Create Collection
Pretty Raw Preview Visualize Text e} Q
1  Script received
E0 @ Online O Find and replace  F Console ¥h Postbot 3] Runner o Start Proxy (& Cookies T Trash @
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SDK Development

The AUBO SDK provides header files, library files, and numerous code examples to help
developers quickly develop applications. The AUBO SDK contains the following folders:

e include folder: Header files, which include the APl interfaces, data types, and macro
definitions provided for users.

e lib folder: Library files used during compilation.

e share folder: Code examples and error code descriptions.

How to Use

To use the SDK, generally, it is necessary to follow the steps below:

1. Configure the development environment

2. Download and install the SDK

3. Create a new project in the IDE.
4. Add the library files and header files provided in the AUBO SDK to the project.
5. Write codes.

6. Connect the Aubo robot or Aubo Sim virtual machine.

7. Compile and run the codes.

The specific steps may vary depending on the project. Please make adjustments according to
the actual situation.

2217183


https://docs.aubo-robotics.cn/application_notes/06-arcs-virtual-machine/

A AUBO Developer

Requirements for Running Environment

C++SDK

e Supported operating systems: Linux 64-bit and Windows 64-bit

Supported hardware platforms: x86 and ARM embedded platforms

Requirements for compiler:
Linux: G++-7/GCC-7
Windows: MSVC 2019 and above

Python SDK

e Supported operating systems: Linux 64-bit and Windows 64-bit
e Supported hardware platforms: x86 and ARM embedded platforms
e Requirements for Python version:

e Linuxx86: Python 3.6 ~ Python 3.11

e Linux ARM: Python 3.6

e Windows: Python 3.6 ~ Python 3.11

Java SDK

e Supported operating systems: Linux 64-bit and Windows 64-bit
e Supported hardware platforms: x86 and ARM embedded platforms
e Linuxand Windows:

e JDK 1.8 (Java 8) or above

e Maven 3.6 or above
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Download and Installation

Prerequisites

Before installing the Java SDK, please ensure the runtime environment is correctly configured.

For more information on environment configuration, please refer to AUBO SDK Running

Requirements.

SDK

Download link for the SDK: Index of /sdk (aubo-robotics.cn).

The SDK in this link includes C++ header files and C++ SDK library files, which can be used for

secondary development of the C++ SDK.

pyaubo_sdk library file

To use the Python SDK, it is necessary to download and install the pyaubo_sdk library file.

Download and Installation

e Method 1: Download the pyaubo_sdk from the official website of PyPI
e Open the PyPl website: [PyPI « The Python Package Index] (https://pypi.org/).

e Enter and search for the pyaubo-sdk.

Find, install and publish Python packages
with the Python Package Index

Or browse projects

¢ Download the pyaubo-sdk.
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e Click on "Download files", find the .whl file of the corresponding version in the Built

Distributions section, and click to download.

Navigation
= Project description

D Release history

& Download files

Verified details @

These details have been venfied by PyPl

Download files

Download the file for your platform. If you're not sure which to choose, learn more about installing packages 2.

Source Distributions

© No source distribution files available for this release.See tutorial on generating distribution archives (4.

Built Distributions

pyaubo sdk-0.24.1-cp312-cp312-win amd64.whl (659.9 kB view details)

Maintainers Uploaded Sep 13,2024 | CPython 3.12| Windows x86-64
m aubo-robotics 0 pyaubo sdk-0.24.1-cp312-cp312-manylinux2014 x86 64.whl (2.0 MB view details)
Uploaded Sep 13, 2024 CPython 3.12
0 pyaubo sdk-0.24.1-cp311-cp311-win amd64.whl (657.8 kB view details)
Unverified details Uploaded Sep 11,2024 CPython 3.11 Windows x86-64
These details have not been verified by PyP!
0 pyaubo sdk-0.24.1-cp311-cp311-manylinux2014 x86 64.whl (2.0 MB view details)
Meta
Uploaded Sep 11,2024 CPython 3.11
© License: MIT License
© Requires: Python <=3.12, >=3.6 0 pyaubo sdk-0.24.1-cp310-cp310-win_amd64.whl (657.8 kB view details)
Uploaded Sep 11,2024 CPython 3.16 Windows x86-64
Classifiers 0 pyaubo sdk-0.24.1-cp310-cp310-manylinux2014 x86 64.whl (2.0 MB view details)
License Uploaded Sep 11,2024 | CPython 3.16

©

© 0S| Approved :: MIT License

0 pyaubo sdk-0.24.1-cp39-cp39-win _amdé64.whl (689.6 kB view details)

Programming Language Uploaded Sep 11,2024 CPython 3.9 Windows x86-64

o Python:3
0 pyaubo sdk-0.24.1-cp39-cp39-manylinux2014 x86 64.whl (2.0 MB view details)
Uploaded Sep 11, 2024 CPython 3.9
WGUXS oo 2 0 pyaubo sdk-0.24.1-cp38-cp38-win amdé4.whl (657.7 kB view details)
Uploaded Sep 11,2024 CPython 3.8 Windows x86-64
Western Govemors University (WGU)
is a Contributing sponsor of the pyaubo_sdk-0.24.1-cp38-cp38-manylinux2014 x86 64.whl (2.0 MB view details)
Python Software Foundation. D
Uploaded Sep 11, 2024 CPython 3.8
PSF Sponsor - Served ethically
0 pyaubo sdk-0.24.1-cp37-cp37m-win _amd64.whl (649.9 kB view details)

e After the download is completed, switch to the directory where the .whl file is located and
install the pyaubo-sdk using the pip command. For example, to install the pyaubo_sdk
library for the 64-bit Python version 3.11 on the Windows system, enter the command
below.

pip install pyaubo_sdk-0.22.2-cp311-cp311-win_amd64.whl

e After successful installation, the interface will look like the figure below.
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e Method 2: Download and install the pyaubo_sdk using the pip command

¢ |nstall the command

pip install pyaubo_sdk

¢ [nstall the specified version

pip install pyaubo_sdk==x.Xx.X

For example, download and install version 0.22.2

pip install pyaubo_sdk==0.22.2

e Method 3: Download and install the pyaubo_sdk via PyCharm

1. File -> Settings
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= I_Edit View Navigate Code Refactor Run Tools VCS Window Help

pytl@”ew Project...
- New...
3 .
= New Scratch File
: &= Open...
Save As...

Open Recent
Close Project

Rename Project...

Ctrl+Alt+Shift+Insert

Alt+Insert
ple_startup.py
= = 2uuuy #o

M_PI = 3.141592653589793238¢

robot_rpc_client = pyaubo_sq

@ | /A Settings...

File Properties
Local History

E Save All

‘= Reload All from Disk
Repair IDE
Invalidate Caches...
Manage IDE Settings
New Projects Setup

Save File as Template...

Export
% Print...
Power Save Mode

Exit
A example state.py
= example timer.pv

M Bookmarks

Run: example_startup

>
def exampleStartup():
Ctrl+Alt+S robot_name = robot_rpc_g
’ if 0 == robot_rpc_client
? robot_name).getf
Ctrl+$ print("The robot is
Ctrl+Alt+Y if 0 == robot_rpc_c]
robot_name) |
print("The roboi
> ¥ R il EE
’ while 1:
robot_mode -
>

.getRobq
print("Robof
if robot_mog

break

exampleStartup()

2. On the Python Interpreter page, click the "+" icon.

271183



A AUBO Developer

B settings X

- Project: python » Python Interpreter

» Appearance & Behavior
Python Interpreter: | @, Python 3.9 (python) C:\Users\fan:

76k | Add Interpreter v

Keymap

> Editor
@ - - e
Plugins . .
Packane Version Latest version

» Version Control pi Install Alt+Insert 21.3.1
v ject:

Project: python setuptools 60.2.0

Python Interpreter wheel 0.37.1

Project Structure
> Build, Execution, Deployment
» Languages 8 Frameworks
» Tools

Advanced Settings

o Cancel

3. Search for the pyaubo-sdk, select the version, and click "Install Package".
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B Available Packages @

| - pyaubo-sdk

= |Description

pyaubo-sdk
i| A Python interface for controlling aubo robot
@ Version

| 0198

@ Specify version | 0.19.6

[] Options

Install Package @

Uninstallation

Method 1: Uninstall the pyaubo-sdk using the pip command

pip uninstall pyaubo_sdk

Method 2: Uninstall the pyaubo-sdk via PyCharm

1. File -> Settings
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2. In the Python Interpreter interface, select the pyaubo-sdk, click the "—

Edlt View Navigate Code Refactor Run Tools VCS Window Help

pytl@NEW Project...

-
w
= New Scratch File
E
o
- &= Open...

Save As...

Open Recent
Close Project

Rename Project...

Ctrl+Alt+Shift+Insert

Alt+Insert
ple_startup.py

— Juuuy 7+ 3
M_PI = 3.141592653589793238¢
robot_rpc_client = pyaubo_sq

@ | A Settings...

File Properties
Local History

Save All

Reload All from Disk

Repair IDE
Invalidate Caches...

¢ o

Manage IDE Settings
New Projects Setup

Save File as Template...

Export
% Print...
Power Save Mode

Exit
A example state.py
= example timer.pv

A Bookmarks

Run: example startup

>
def exampleStartup():
Ctrl+Alt+S robot_name = robot_rpc_c
’ if 0 == robot_rpc_clieni
> robot_name).getf
Ctrl+S print("The robot is
Ctrl+Alt+Y if 0 == robot_rpc_c]
robot_name) |
print("The roboi
> # {EH il 5
’ while 1:
robot_mode -
>

.getRobe
print("Robof
if robot_mog

break

exampleStartup()

uninstallation. After the uninstallation is completed, click "OK".
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B Settings
> Appearance & Behavior
Keymap
> Editor
Plugins
> Version Control
* Project: python
Project Structure
> Build, Execution, Deployment
» Languages & Frameworks
> Tools
Advanced Settings

Project: python » Python Interpreter

Python Interpreter: | @ Python 3.9 (python) Ci\Users\fan37\Desktop\aubo_sdk-0.19.6-Windows_AMD&4+5f076t v | Add Interpreter v

+[-]~ @

Packag- Version Latest version
. Uninstall Delete
pip 21.3.1 @

pyaubo-sdk 0.19.6

setuptools 60.2.0
wheel 0.37.1

O) Cancel

Java SDK Development Package

Java SDK installation can be done in two ways: local installation and remote dependency

installation.

Local Installation

Obtaining the SDK

e Java SDK download link: Download the latest aubo_sdk-x.x.x.jar file from the official

mirror site aubo sdk (aubo-robotics.cn).

e Currentversion: aubo_sdk-0.26.0-rc.6.jar .
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=
A Dashboard = Browse / [ maven-public

HTML View
Q  Ssearch
#+Ech
' TEBcn
€ Browse ~= aubo_robotics
: — = aubo_sdk
O +0.230
] T 0260716

I [ aubo_sdk-0.26.0-rc.6.jar
[7)aubo_sdk-0.26.0-rc.6.jarmd5
@ [[7)aubo_sdk-0.26.0-rc.6 jarshal
[¢4 aubo_sdk-0.26.0-rc.6.pom
[ aubo_sdk-0.26.0-rc.6.pom.md5
[71aubo_sdk-0.26.0-rc.6.pom.shal

|44 maven-metadata.xml|

[y maven-metadata.xml.md5
[y maven-metadata.xml.shal
[I") maven-metadata.xml.sha256
[I") maven-metadata.xml.sha512
+ = jsonrpc
45 com

€ Collapse Menu + [ commons-codec

SDK Installation

Advanced search...

= i /en/aubo_robotics/aubo_sdk/0.26.0-rc.6/aubo_sdk-0.26.0...

Summary

Repository maven-public
Format maven2
Component Group cn.aubo_robotics
Component Name aubo_sdk

Component Version  0.26.0-rc.6

Path cn/aubo_robaotics/aubo sdk/0.26.0-rc
6/aubo_sdk-0.26.0-rc.6 jar

Content type ation/java—archive
File size 2126 KB

Blob created Wed Apr 012026 18:09:04 GMT+0800
(FEEERTE)

Blob updated Wed Apr 012026 18:09:04 GMT+0800
(REFRERTE)

Last downloaded Thu Apr 09 2026 09:08:34 GMT+0800 -

1. Open the command line terminal in the directory where the JAR fileis located.

2. Run the following command:

Note:

Replace aubo_sdk-0.26.0-rc.6.jar with the corresponding SDK version.

mvn install:install-file -Dfile=aubo_sdk-0.26.0-rc.6.jar -DgroupId=cn.aubo_robc

3.When BUILD SUCCESS appears, the installation is complete.

32/183



A AUBO Developer

O ] &®5: C\Windows\System3; X + v

Microsoft Windows [version 10.0.22631.4169]
(c) Microsoft Corporation, All rights reserved.

D:\netdisk\edgedownload>mvn install:install-file -Dfile=aubo_sdk-0.26.0-rc.6.jar
-DgroupId=cn.aubo_robotics -DartifactId=aubo_sdk -Dversion=0.26.0-rc.6 -Dpackag
ing=jar

[INFO] Scanning for projects...

[INFO]

[INFO]

[INFO] Building Maven Stub Project (No POM) 1

[INFO]

[INFO]

[INFO] ——— install:3.1.4:install-file (default-cli) @ standalone-pom ——-—

[INFO] Installing D:\netdisk\edgedownload\aubo_sdk-0.26.0-rc.6.jar to C:\Users\A
dministrator\.m2\repository\cn\aubo_robotics\aubo_sdk\0.26.0-rc.6\aubo_sdk-0.26.
0-rc.6.jar

[INFO] Installing C:\Users\Administrator\AppData\Local\Temp\aubo_sdk-0.26.0-rc.6
2200293260427101485.pom to C:\Users\Administrator\.m2\repository\cn\aubo_robotic
s\aubo_sdk\0.26.0-rc.6\aubo_sdk-0.26.0-rc.6.pom

[INFO]

[INFO] BUILD SUCCESS

[INFO]

[INFO] Total time: 0.596 s

[INFO] Finished at: 2026-04-09T18:03:27+08:00

[INFO]

D:\netdisk\edgedownload>|

Remote Dependency Installation

Maven Remote Dependency Integration
Adding Dependencies

Add the following dependency to the project configuration file pom.xm1l :

Note:

Replace <version>0.26.0-rc.6</version> with the target SDK version.

» Click to view dependencies:

IDE Refresh and Synchronization

1. In IntelliJ IDEA, click [Reload All Maven Projects].
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U untitled1 v Version control ~ Current File v LQ+ Q Eé:

Project v Main java pomxml (untitled1) : | B
v (3 untitled1 REMENERY xmins="nt GRS+ ERN%)
> O idea xsi:schemalLocation
O .mvn <modelVersion>4.0.0</modelVersion>
> Disrc
> target <groupId>org.example</groupIld>
@ gitignore <artifactId>untitledl</artifactId>

¥ Sync All Maven Projects
¥ Reload All Maven Projects

> [3 Plugins
> [ Dependencies

A = > [ Repositories
pom.xml <version>1.8-SNAPSHOT</version>

v [h External Libraries

> [3<18> <properties> II

<maven.compiler.source>8</maven.compiler.
> [& Maven: ch.qos.logback:logback-classic:1.2.12 - .
<maven.compiler.target>8</maven.compiler.ta

> L& Maven: ch.qos.logback:logback-core:1.2.12 <project.build.sourceEncoding>UTF-8</projec

C2 Maven: cn.aubo_robotics:aubo_sdk:0.26.0-rc.6 </properties>
(2 Maven: com.google.code.findbugs;jsr305:3.0.2

[ Maven: com.google.code.gson:gson:2.9.1

B &

[ Maven: com.google.errorprone:error_prone_annotations:2.1¢ <dependencies>

[ Maven: com.google.guava:failureaccess:1.0.1

Y

[ Maven: com.google.guava:guava:32.0.1-android

®

[ Maven: com.google.guava:listenablefuture:9999.0-empty-to

<artifactId>aubo_sdk</artifactId>
<version>0.26.0-rc.6</version>

C2 Maven: com.google,j2objc;j2objc-annotations:2.8

[ Maven: com.squareup.okhttp3:okhttp:4.9.3
® [ Maven: com.squareup.okio:okio:2.8.0

</dependencies>
[ Maven: org.apache.commons:commons-collections4:4.4

?—9 [& Maven: org.apache.commons:commons-lang3:3.18.0

untitled1 > pomxml

2. When aubo_sdk-0.26.0-rc.6.jar

successful.

U untitled1 v Version control ~ Current File v

Project v +‘ (%) : Main java pomxml (untitled1)

~ (3 untitled1 <project xmlns
AMCIS - ASL
> [D.idea

5 .mvn <modelVersion>4.0.0</modelVersion>
> Dsrc
> target <groupId>org.example</groupId>

@ gitignore <artifactId>untitledl</artifactId>

xsi:schemalocation

pom.xml <version>1.0-SNAPSHOT</version>

~ [h External Libraries

s B5<18> <properties>

<maven.compiler.source>8</maven.compiler.source>
<maven.compiler.target>8</maven.compiler.target>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>

> [@ Maven: ch.qos.logback:logback-classic:1.2.12

> [& Maven: ch.qos.logback:logback-core:1.2.12
C& Maven: cn.aubo_robotics:aubo_sdk:0.26.0-rc.6 </p roperties>

(2 Maven: com.google.code.findbugs;jsr305:3.0.2

C2 Maven: com.google.code.gson:gson:2.9.1

C2 Maven: com.google.errorprone:error_prone annotations:2.1¢ <dependencies>

C&@ Maven: com.google.guava:failureaccess:1.0.1

[&@ Maven: com.google.guava:guava:32.0.1-android

[&@ Maven: com.google.guava:listenablefuture:9999.0-empty-to

<artifactId>aubo_sdk</artifactId>

[ Maven: com.google j2objc;j2objc-annotations:2.8
[ Maven: com.squareup.okhttp3:okhttp:4.9.3
@ [& Maven: com.squareup.okio:okio:2.8.0

[& Maven: org.apache.commons:commons-collections4:4.4

<version>0.26.0-rc.6</version>

</dependencies>

?—9 (2 Maven: org.apache.commons:commons-lang3:3.18.0

untitled1 > pomxml

Android Project Repository Configuration

This section demonstrates how to import and verify AUBO Java SDK for Android projects using
Android Studio.

Note:
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For Android projects, it is recommended to integrate the SDK via Gradle + Nexus Maven to easily
synchronize the SDK and its related dependencies for unified version management.

Adding Dependencies

1. Configure pluginManagement and dependencyResolutionManagement in the Android

project's settings.gradle.kts .

Note

If the project already has relevant repository configurations, you only need to merge the AUBO
private repository section to avoid duplicate configuration.

» Click to view configuration:

% SD AUBOStudio v Version control No Devices v Z5 app v Tl; C;)A f;,

Android v MainActivity.kt AndroidManifest.xml &2 settings.gradlekts (AUBOStudio)

> C3app pluginManagement {
[ auboweb fileselector repositories {
(3 auboweb_main maven {
(2 base
~ (&7 Gradle Scripts
&2 build gradle kts

&2 build.gradle kts maven

= proguard-rules.pro maven

setUrl(

setUrl(

seturil(

3 gradle-wrapper.properties maven setUrl(
libs.versions.toml maven { setUrl(

33 local.properties gradlePluginPortal()

&2 settings.gradle kts google()

mavenCentral()

Jeenter()

83 gradle.properties maven

{
{
{
{

}

dependencyResolutionManagement o
set(RepositoriesMode.FAT]

© & @ 9

< [

»
o
3
@
I

2. Add AUBO SDK dependency in the App module's build.gradle.kts .

dependencies {
//AUBO SDK

implementation("cn.aubo_robotics:aubo_sdk:0.26.0-rc.6")
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= AU AUBOStudio v Version control v No Devices v 25 app v T& C,)A f; ﬁj Q Eé? ®
Android v ExampleUnitTest kt &2 settings.gradle.kts (AUBOStudio) &2 build.gradlekts (:app) &2 build.gradle kts (AUBOStudio)

v [3app 2 dependencies
> manifests

kotlin+java

> [ com.example.sdktestapplication
v [2 com.example.sdktestapplication
ExamplelnstrumentedTest
~ [ com.example.sdktestapplication
ExampleUnitTest
C2res
> [ drawable
> [ mipmap
> [ values
> @ xml
(2 auboweb fileselector
C2 auboweb_main
(2 base
~ &7 Gradle Scripts
&2 build gradle kts
&2 build.gradle kts

© & 99

= proguard-rules.pro

13 gradle.properties

33 gradle-wrapper.properties

©

Build  Sync § =

SDKTestApplication > Oapp > &2 build.gradlekts > dependencies 4215 LF UTF-8 42 4spaces

3. AndroidManifest permission configuration

e Required permissions: The SDK requires network communication with the robot

controller. Be sure to add the following 2 network permissionsin AndroidManifest.xml

therwise issues such as connection failure and network request exceptions may occur:

<uses-permission android:name="android.permission.INTERNET" />

<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />

= SD| SDKTestApplication ~ Version control v No Devices &5 app v

Android v MainActivity.kt AndroidManifest.xml

<? rsi i
v C3app 2xml version encoding

: <manifest xmlns:android
@ manifests
[ AndroidManifestxml
kotlin+java —
<uses-permission android:name
> [0 com.example.sdktestapplication 4
<uses-permission android:name
> [0 com.example.sdktestapplication
> [0 com.example.sdktestapplication <application
v [Rres android:allowBackup
> [ drawable android:dataExtractionRules
> [E mipmap android:fullBackupContent
> [ values android:icon
> B xml android:label

v & Gradle Scripts android:roundIcon

android: rPtsRtL
&2 build.gradle.kts android: supports

& build.gradlekts sndroidsenen
_ <activity
= proguard-rules.pro SRR S TR
€3 gradle.properties android:exported
£33 gradle-wrapper.properties android:label='
libs.versions.toml| android:theme
€3 local.properties <intent-filter>
&2 settings.gradlekts <action android:name
24
Text Merged Manifest

SDKTestApplication > Oapp > src > Omain > M AndroidManifestxml 24: 4spaces @
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e Optional permissions: If the project needs to identify the current Wi-Fi network
environment (e.g., auto-scan the robot controller's LAN, verify Wi-Fi connection status),

you can add the following permission:

<uses-permission android:name="android.permission.ACCESS_WIFI_STATE" />

= SD| SDKTestApplication ™ Version control v No Devices v Z5 app v

Android v MainActivity.kt [ AndroidManifest.xml

<?x rsi codi
~ D‘j\‘app ?xml version encoding

” <manifest xmlns:android
2 manifests

[ AndroidManifestxml

4 kotlin+java L
: <uses-permission android:name
> [0 com.example.sdktestapplication <uses-permission andr - name

> [ com.example.sdktestapplication @ |<uses-permission android:name

> [0 com.example.sdktestapplication
v CRres <application
> [ drawable android:allowBackup

® mipmap android:dataExtractionRules

>
> [Dvalues android:fullBackupContent
>

B xml e android:icon
oid:label

v &7 Gradle Scripts andr

android:roundIcon
&2 build.gradle.kts o €

&2 build.gradle.kts nAroRdiSUpROTSREL
s é d:theme
= proguard-rules.pro <activity
€3 gradle.properties android:name
&3 gradle-wrapper.properties

libs.versions.toml a :label
o3 local.properties android:theme
& settings.gradle kts <intent-filter>
<action android:name

Text Merged Manifest

app > src > Omain > [M AndroidManifestxml
4. Android 9+ cleartext traffic instructions

Note

e Configure this section when connecting to the robot using HTTP/WebSocket cleartext
protocols.

e If the current network policy of the project already meets the requirements, you can skip this
section.

Android 9.0 and above systems restrict cleartext network traffic by default for enhanced

security. Direct connections may cause robot connection failures or blocked requests.

Add cleartext access support to the <application> node in the project's

AndroidManifest.xml file.

<application
android:usesCleartextTraffic="true"
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>

</application>

e SD AUBOStudio ¥ Version control ¥ No Devices ¥ Z5 app v 5 Tl; C,)A % f}', ﬁ? Q @ ®

Android v AndroidManifestxml &2 settings.gradle kts (AUBOStudio) &2 build.gradlekts (:app) &2 build.gradlekts
~ [3app <manifest xmlns:android a2 ~ v
v manifests

AndroidManifestxml

kotlin+java

<application

wdroid:usesCleartextTraffic
> [ com.example.sdktestapplication \droid:allowBackup

droid: N
> [ com.example.sdktestapplication \droid:dataExtractionRules
android:fullBackupContent

v [R2res droid:icon

> [ com.example.sdktestapplication

> [ drawable 1droid:label:

> [ mipmap wdroid:roundIcon

> [ values android:supportsRtl

> @ xml android:theme
C2 auboweb fileselector <activity
L3 auboweb_main android:name
C2 base

v & Gradle Scripts

android:exported
android:label=

&2 build.gradle kts <intent-filters

&2 build.gradle kts <action android:name
= proguard-rules.pro

83 gradle.properties <category android:name
83 gradle-wrapper.properties </intent-filter>

libs.versions.toml </activity>
e 33 local.properties Text  Merged Manifest

SDKTestApplication > O app S main > M AndroidManifestxml 11:44 CRLF 4 spaces

File |Edit View Navigate Code Refactor Build Run Tools VCS Window Help

New MainActivity.kt M AndroidManifestxml &2 settings.gradle.kts (AUBOStudio) &2 build.gradle.kts (:app)

O Open.. <manifest xmlns:android

G4 Profile or Debug APK <uses-permission android:name />
Recent Projects

Close Project <application

LeEICe e \droid:usesCleartextTraffic

3 Settings 1droid:allowBackup

[z Project Structure 1droid:dataExtractionRules
File Properties droid:fullBackupContent

droid:icon

droid:label

Save All droid:roundIcon

Local History

& Sync Project with Gradle Files Ctrl+Shift+O 1droid:supportsRtl
droid:theme
<activity
¥ Reload All from Disk
android:name

Repair IDE android:exported

Invalidate Caches android:label

Manage IDE Settings android:theme

<intent-filter>
New Projects Setup

<action android:name

© & 9 =

Export

(& Print... <category android:name

Power Save Mode </intent-filter>

1™

Exit Text Merged Manifest

v
C

roidManifestxml 31:19 4 4spaces

When BUILD SUCCESSFUL appears,the dependency download is complete.
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= SD AUBOStudio v~ Version control ~ No Devices v 25 app v

Android v~ MainActivity kt M AndroidManifestxml

v CQapp <manifest xmlns:android

<uses-permission android:name

7 manifests
AndroidManifestxml

kotlin+java

<application

2 res a

> [ drawable a
> [ mipmap a

1droid:allowBackup
1droid
> [ values a
> @ xml a

(2 auboweb fileselector d

:icon
:label
:roundIcon

. andro
C2 auboweb_main

C2 base
&7 Gradle Scripts

£ A e A LA

android:supportsRtl

android:theme

Merged Manifest

Build Sync

o SDKTestApplication: finished Deprecated Gradle features were

L, Download info
=
You can use '--warning-mode all'

T % =

&2 settings.gradle.kts (AUBOStudio)

€ aQ & @

&2 build.gradle kts (:app)

/>

wdroid:usesCleartextTraffic

:dataExtractionRules
:fullBackupContent

used in this build, making it incompatible with Gradle 9.0.

to show the individual deprecation warnings and determine

For more on this, please refer to

BUILD SUCCESSFUL in 1s

SDKTestApplication > Oapp > src > Omain > M AndroidManifestxml

4 4spaces

2. When aubo_sdk-0.26.0-rc.6.jar appearsin External Libraries, the installation is

successful.

= SD AUBOStudio ¥ Version control ~ No Devices v 25 app v

Project v

+ O

(3 Gradle: androidxsavedstate:savedstate:1.2.1@aar

MainActivity kt

<manifest xmlns:
[ Gradle: androidxsavedstate:savedstate-kix:1.2.1@aar

[3 Gradle: androidx test.espresso:espresso-core:3.5.1@aar

(2 Gradle: androidx.test.espresso:espresso-idling-resource:3.5.1@aar
CR Gradle: androidx.test.extjunit:1.1.5@aar

droic

[R Gradle: androidx.test.services:storage:1.4.2@aar GeR

3 Gradle: androidx.test:annotation:1.0.1@aar
3 Gradle: androidx.test:core:1.5.0@aar

droid:
droid:
[ Gradle: androidx.testmonitor:1.6.1@aar droid
CR Gradle: androidx.test:runner:1.5. 2@aar 1droic
(@ Gradle: androidx.tracing:tracing:1.0.0@aar 1droic
(2 Gradle: androidx.versionedparcelable:versionedparcelable:1.1.1@aar android:
2 Gradle: ch.qos.logbacklogback-classic:1.2.12
@ Gradle: ch.qos.logbacklogback-core:1.2.12

[R Gradle: cn.aubo_robotics:aubo_sdk:0.26.0-rc.6

android:

(3 Gradle: com.google.code-findbugs:jsr305:3.0.2
an

(@ Gradle: com.google.code.gson:gson:2.9.1

@ Gradle: com.google.errorpronezerror_prone_annotations:2.18.0

2 Gradle: com.google.guava:failureaccess:1.0.1

© & 9 9

[@ Gradle: com.google.guava:guava:32.0.1-android

2 Gradle: com.google.guavalistenablefuture:3999.0-empty-to-avoid-conflic

(2 Gradle: com.google j2objcj2objc-annotations:2.8 Text Merged Manifest

™

Build Sync

SDKTestApplication > Dapp > src > Omain > M AndroidManifestxml
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[ AndroidManifestxml

<application

andr

andr

% £ Q € 0

&2 settings.gradle.kts (AUBOStudio)

T = &€

&2 bu

android

<uses-permission android:name

:usesCleartextTraffic
:allowBackup

dataExtractionRules
fullBackupContent

:icon
:label
:roundIcon

supportsRtl
theme

<activity

0id:name

oid:exported

android:theme
<intent-filter>

<action android:name

<category. android:

4 4spaces

o

o
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Version Management

The ARCS SDK follows the specifications in the Semantic Version Control (SemVer).

SDK Version Release Specifications

Normal Version

The normal version number consists of a major version number (MAJOR), a minor version
number (MINOR), and a patch version number (PATCH). For example, if the normal version
number is 0.18.0, the major version number is 0, the minor version number is 18, and the patch

version number is 0.

Pre-release Version

The pre-release version number is denoted by appending a hyphen "-" and a series of dot
separated identifiers immediately following the normal version number. Identifiers must
consist of ASCII alphanumeric characters and hyphens [0-9A-Za-z-], without whitespace. For

example, 1.0.0-alpha, 1.0.0-alpha.1.

The pre-release version numbers have a lower precedence than the associated normal version
number. A version marked with a pre-release version number indicates that this version is not

stable and may not meet the expected compatibility requirements.

Build Metadata

Build Metadata refers to additional information, such as build time, serial number, and sha
checksum. It is denoted by appending a hyphen "-" and a series of dot separated identifiers
immediately after the revision or pre-release version number. For example, 1.0.0-alpha+001,
1.0.0+20130313144700, and 1.0.0-beta+exp.sha.5114f85.

When two versions have the same version number and only differ in the build metadata, they

have the same preference.
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Quick Start

This section introduces how to directly run the example codes in the AUBO SDK.

e SDKPC Communication Setup with Robot

e Set up wired and wireless communication between the SDK PC and the robot.
e C++Example

e Before running the C++ example, it is necessary to:

e Configure the compilation run environment. Please refer to Running Environment
Requirements.

e |nstall the AUBO SDK locally. Please refer to Installation Guide.

e Python Example

e Before running the Python example, it is necessary to:

e Configure the compilation run environment. Please refer to Running Environment
Requirements.

e |Install the aubo_sdk and the pyaubo_sdk library locally. Please refer to Installation
Guide.

e Java Example

e Before running the Java example, it is necessary to:

e Configure the compilation run environment. Please refer to Running Environment
Requirements.

¢ |nstall the aubo_sdk development package and the java_sdk library locally. Please
refer to Installation Guide.
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SDK PC Communication Settings with Robot

The SDK PC can communicate with the robot in two ways:

1. Wireless Network Communication: Wireless network communication is a method of
communicating with the robot via a wireless local area network (Wi-Fi). To use the wireless
network communication method, it is necessary to configure the corresponding network
settings of the PC and the robot so that they are on the same wireless local area network
(Wi-Fi). The PC can send commands to the robot, receive data, and interact with it via a
wireless network.

2. Wired Network Communication: Wired network communication is a method of
communicating with the robot via a wired connection (Ethernet). To use this communication
method, it is necessary to connect the PC to the control box with a network cable and set
the IP address, subnet mask, and gateway so that they are on the same subnet.. The PC
can send commands to the robot, receive data, and interact with it via a wired network.

Wireless Network Communication

You can achieve wireless network communication between the robot and the PC by referring to

the following steps:
1. Connect the control box to the router using an Ethernet cable.

2. Inside Settings, go in System and use Automatic IP acquisition (DHCP). Then in LAN

Network Port you can see the IP address of the robot in the network details.
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Preferences LAN Network Port Network Port: LAN(ens33)
Authority
ens33
| | [ LAN(ens33) 00:0C:29:00:38:16
Automatic IP acquisition (DHCP)
A®ps [ 192168113131 | @
Wi-Fi 255.255.255.0

192.168.113.2
LAN Network Port @ 192.168.113.2

Software Update -

File Transfer
Network detection
UDisk Import

Clean Up

Security

3. Connect the PC to the same Wi-Fi as the robot.
4, Test the network connectivity on the PC.
¢ Windows operating system:

e Method 1: Use the ping command. Open the cmd and enter ping 192.168.113.131 (what
ever your robot's ip address is). As shown in the figure below, the communication is

successful.

&' windows PowerShell

Windows PowerShell
Copyright (C) Microsoft Corporation. ALl rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users{ix ping 192.168.113.131

Pinging 192.168.113.131 with 32 bytes of data:

Reply from 192.168.113.131: bytes=32 time<lms TTL=64
Reply from 192.168.113.131: bytes=32 time=3ms TTL=64
Reply from 192.168.113.131: bytes=32 time=1lms TTL=6u
Reply from 192.168.113.131: bytes=32 time=1lms TTL=64

Ping statistics for 192.168.113.131:

Packets: Sent = 4, Received = U, Lost = @ (8% loss),
Approximate round trip times in milli-seconds:

Minimum = Bms, Maximum = 3ms, Average = lms

e Method 2: Use the telnet command. Open the cmd and enter telnet 192.168.113.131
30004. As shown in the figure below, the communication is successful.

4317183



A AUBO Developer

Telnet 192.168.113.131

If the prompt shown in the figure below appears, it means telnet is not enabled.

™= command Prompt O

Microsoft Windows [Version 10.8.26100.40861]
(c) Microsoft Corporation. All rights reserved.

c:\Users @lil-telnet 192.168.113.131
'telnet' is not recognized as an internal or external command,
operable program or batch file.

Follow the steps shown in the figure below to enable telnet.

2 @

« v oA

7] > Control Panel > Programsl v C Searc

Control Panel Home —
r Programs and Features

Un

Run programs made for previou

tall a program I % Turn Wir nsta updates

System and Security

How to install a ¢

ogram
Network and Internet =
Hardware and Sound "] Default Programs =

Change default settings for media or devices

® Programs 3 Y .
Turn Windows features on or off (2]
User Accounts

To turn a feature on, select its check box. To turn a feature off, clear its check

Appearance and © °
box. A filled box means that only part of the feature is turned on.

Personalization

Clock and Region # ()7 Legacy Components
Ease of Access & Media Features
# [(J7 Microsoft Message Queue (MSMQ) Server
Microsoft Print to PDF
Microsoft XPS Document Writer
# @ Print and Document Services
Remote Differential Compression APl Support
O Simple TCPIP services (i.e. echo, daytime etc) @
+ @~ SMB 1.0/CIFS File Sharing Support
m Telnet Client |
TFTP Client

Virtual Machine Platform
Windows Hypervisor Platform

Cancel

¢ Linux operating system:
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e Method 1: Use the ping command. Open the terminal and enter ping 172.30.10.100
(what ever your robot's ip address is). As shown in the figure below, the

communication is successful.

root@ubuntu: ~
(base) root@ubuntu:~# ping 172.30.10.100

.30.10.100 (172.30.10.100) 56(84) bytes of data.
64 es from 172.30.10.100: icmp_seq=1 ttl=128 time=3.

(LT

es from 172.30.10.100: icmp_seg=2 ttl=128 time=1.

es from 172.30.10.100: icmp_seq=3 ttl=128 time=1.

s from 172.30.10.100: icmp_seq=4 ttl=128 time=3.26
es from 172.30.10.100: icmp_seq=5 ttl=128 time=3.
es from 172.30.10.100: icmp_seq=6 ttl=128 time=3.
es from 172.30.10.100: icmp_seq=7 ttl=128 time=3.46

s from 172.30.10.100: icmp_seq=8 ttl=128 time=4.

WMo wm |

43333333

(0]

e Method 2: Use the telnet command. Open the terminal and enter telnet 172.30.10.100

30004. As shown in the figure below, the communication is successful.

root@ubunku: ~
(base) root@ubuntu:~# telnet 172.30.10.100 30004
Trying 172.30.10.100...
Connected to 172.30.10.100.

Escape character is '~]'.

Wired Network Communication

You can achieve wired network communication between the robot and the PC by referring to

the following steps:
1. Connect the control box to the PC using an Ethernet cable.

2. Go into Settings, System, LAN Network and set the Static IP in the teach pendant. The IP
address is the robot's IP. The robot's IP address in the figure below is 192.168.0.155.
The subnet mask must be set to 255.255.255.0.
The host address part of the IP address of the gateway is usually set to 1. For example, if the
IP address is 192.168.0.155, its default gateway should be set to 192.168.0.1.
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Edit network port LAN(enp2s0)

Collocation method:
Manually fetching IP (Static IP)

lPaddress:[ A2 nines i

Subnet mask: || | 1255111}

f
Ga(eway:l (92N

3. Set the IP address, subnet mask, and gateway on the PC to make it in the same subnet as
the robot.
The IP address prefixes of the robot and the PC must be the same. For example, if the
robot's IP address is 192.168.0.155, its IP address prefix is 192.168.0, and the PC's IP
address prefix must also be 192.168.0.
Both the subnet masks of the robot and the PC must be 255.255.255.0.
The gateways of the robot and the PC must be the same, and the host address part of the
gateway's IP address is usually set to 1. For example, if the IP address is 192.168.0.155, the
gateway should be set to 192.168.0.1.
The following describes how to configure in [Windows Operating System] (#windows) and
[Linux Operating System] (#Linux).

e Windows operating system:

e Find Ethernet on the PC ---> Select it ---> Right-click ---> Click Properties.
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/& Network Connections - [m] X
&« > v AN /& > Control Panel > Network and Internet > Network Connections v C Search Network Connections P
Organize ¥ Disable this network device Diagnose this connection Rename this connection View status of this connection Change settings of this connection 8-~ [@ e

|, Ethemnet ‘ !- | Ethernet 2 =/ Ethernet5 "~ | VMware Network Adapter VMnet1
__ Unidentified network Fnabled Network cable unplugged » _ Enabled
Realtek PCle GbE Family| # pDisable Only Ethemet Ad.. 3 -4 TAP-Windows Adapter V9 . VMware Virtual Ethernet Adapter ...
= | VMware Network Adapt: Status
¥ _ Enabled Diagnose ;
VMware Virtual Ethernet 5 MT7921 Wireles...

& Bridge Connections

Create Shortcut
@ Delete
%

y Rename

% Properties | @

e Select Internet Protocol Version 4 (TCP/IPv4) ---> Click Properties.

@ Ethernet :@ X
Networking .

Connect using:
? Realtek PCle GbE Family Controller

This connection uses the following items:

| @ " Fie and Printer Sharing for Microsoft Networks
¥ 38 VitualBox NDIS6 Bridged Networking Driver
El ?Npcap Packet Driver (NPCAP)

El 2 + Mcrsok LLDP Pmtocol Diver

instal._. insta
Description
Transmission Control Protocol/Intemet Protocol. The def

wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

e Asshown in the figure below, set the IP address, subnet mask, and gateway ---> Click
OK.

In the figure, the host's IP address is 192.168.0.100, and the robot's IP address is 192.168.0.155.
They are in the same subnet.
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Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

for the appropriate IP settings.
() Obtain an IP address automatically @
© Use the following IP address:
IP address: 1192 .168 . 0 .100 |
Subnet mask: | 255.255.255. 0 |
Default gateway: 1192.168 . 0 . 1 |

Obtain DNS server address automatically
© Use the following DNS server addresses:
Preferred DNS server: ‘ . . . |

Alternate DNS server: ‘ . . . |

() validate settings upon exit @ Advanced...

oK Cancel

e VMware virtual machine:

e Onthe PC, set the Ethernet's IP address, subnet mask, and gateway so that the host and

the robot are in the same subnet.

e Open the Virtual Network Editor, select VMnet0 if possible (or which ever one available),
and click Change Settings.
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Q Virtual Network Editor X
Name Type External Connection Host Connection DHCP Subnet Address
VMnet1 Host-only - Connected Enabled 192.168.15.0
VMnet8 NAT NAT Connected Enabled 192.168.113.0

Add Network... Remove Network Rename Network...
VMnet Information

Bridged (connect VMs directly to the external network)

Bridged to: Automatic Settings...

NAT (shared host's IP address with VMs) NAT Settings...

Host-only (connect VMs internally in a private network)

Connect a host virtual adapter to this network

Host virtual adapter name:

Use local DHCP service to distribute IP address to VMs DHCP Settings...

SubnetIP: | 192.168.15 . 0 Subnet mask: | 255.255.255. 0

/\ Administrator privileges are required to modify the network configuration. QiChange Settings

Restore Defaults Import... Export... OK Cancel Apply Help

e Select VMnetO0, choose to bridge to Realtek PCle GbE Family Controller, and click OK.
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@ Virtual Network Editor

Mnet0 Bridged Realtek PCIe GbE Family Contr... -

DHCP Suh

T oSty CoTmTected

VMnet8 NAT NAT @ Connected

ErTaoted TSZ.100.10.0
Enabled 192.168.113.0

@ Add Network...
VMnet Information

Remove Network Rename Network...

© Bridged (connect VMs directly to the external network)

Bridged to: Realtek PCIe GbE Family Controller

v | Automatic Settings...

(O NAT (shared host's IP address with VMs)

(O) Host-only (connect VMs internally in a private network)

NAT Settings...

Connect a host virtual adapter to this network

Host virtual adapter name: YiMware Network adapter YivinetD

Use local DHCP service to distribute IP address to VMs

DHCP Settings...

Restore Defaults Import... Export... OK

Cancel Apply Help

e Open the virtual machine settings, set the Network connection in the Network

Adapter to the Bridged.
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Hardware OQptions

Device Summary Device status

2] Memory 4GB Connected

[:] Processors 2 @ Connect at power on

[_\Hard Disk (SCST) 100 GB

23 Network Adapter Bridged (Automatic) I Network connection

|*=] USB Controller Present Io Bridged: Connected directly to the physical network I @
[_Ipisplay Auto detect [ JReplicate physical network connection state

(O NAT: Used to share the host's IP address
(:} Host-only: A private network shared with the host
() custom: Specific virtual network

VMnet0

(O LAN segment:

LAN Segments...  Advanced...

Add... Remove @

OK Cancel Help

e Set the virtual machine's IP address to be in the same subnet as the robot.
In the figure below, the virtual machine's IP address is 192.168.0.120, and the robot's IP
address is 192.168.0.155. They are in the same subnet.

= Terminal - root@aubo-2605421136: ~/Desktop - +
File Edit View Terminal Tabs Help

4. Test the network connectivity on the PC.
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e Windows operating system: Open the cmd and enter ping 192.168.0.155. As shown in
the figure below, the communication is successful.

% Windows PowerShell

Windows PowerShell
Copyright (C) Microsoft Corporation. ALl rights reserved.

Install the latest PowerShell for new features and improvements! https://aka.ms/PSWindows

PS C:\Users\@illl> ping 192.168.0.155

Pinging 192.168.0.155 with 32 bytes of data:

Reply from 192.168.0.155: bytes=32 time<lms TTL=64
Reply from 192.168.0.155: bytes=32 time<lms TTL=64
Reply from 192.168.0.155: bytes=32 time<lms TTL=64
Reply from 192.168.0.155: bytes=32 time<lms TTL=64

Ping statistics for 192.168.0.155:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

e Linux operating system: Open the terminal and enter ping 192.168.0.155. As shown in

the figure below, the communication is successful.
v Terminal - root@aubo-2605431136: ~/Desktop
File Edit WView Terminal Tabs Help
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Examples of Running C++ SDK

Compile and Run CMake Projects with QtCreator in Linux Environment

The following describes how to compile and run the example_startup.cpp example in the SDK using the

QtCreator. After successful compilation and running, the teach pendant will be powered on successfully.

**Note: If the client of the SDK is connected to a real robot arm, the IP address in the code must be set to the

robot arm's IP address. If the project is run on the Aubo Sim virtual machine and the client of the SDK is
connected to the virtual machine, the IP address should be 127.0.0.1. **

1. Open the QtCreator and click "Open".

File Edit Build Debug Analyze Tools Window Help

10 default (last session)
Marketplace
New to Qt?

Learn how to develop your
own applications and
explore Qt Creator.

Get Started Now

Projects | + New | l = Open I

"= mmE am o = Em 8 s = Em EeEs

2. Locate the path of the C++ example in the SDK, select the CMakeLists.txt, and click "Open".
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: Open File

© Recent @ |< 1rroot | [WDesktop  aubo_sdk-0.22.2-Linux_x86_64+146d60b share example c++ >|

¥ Home Name 4 Size  Modified

[ Desktop W aubope 7 Nov

[ Documents - rob.otJ)roxy Ihov
& trajs 7 Nov

¥» Downloads & visual studio L Nov

dd Music @ B CMakeLists.txt 7.2kB 7 Nov

A Pictures

' Videos

+ Other Locatio...

All Projects (3 ' 7
Cancel | Open |

3. Configure the compiler.

File Edit Build Debug Analyze Tools Window Help

Manage Kits... m Configure Project
Qs
"~ The Following kits can be used For project c++:
Active Project Type to Filter kits by name...
. . Select all kits
- Import Existing Build... (‘D | ¥| I Desktop Qt 5.12.9 GCC 64bit Details ~
: [ 3
Debug . q
Build & Run I imported Kit Details ~
© Import Build From... Details ~
L]
. . Android has not been configured. Create Android kits. Details -
Project Settings
edior () [confgureproject |
Code Style

Dependencies
Environment
Clang Code Model
Clang Tools
Testing

4. Select and right-click the aubo_sdk_example, and click "Run CMake".
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File Edit Build Debug Analyze Tools Window Help
Projects . @ <no documents>
i aubo_sdk_example

Build
Run CMake

Deploy
P Run
Rebuild

Clean

)a

Projects

e

Find in This Directory...

Close All Files in Project "aubo_sdk_example”
Close Project "aubo_sdk_example”

Collapse All

Expand All

5. In the Build step, select "Current executable" in the Targets column.

File Edit Build Debug Analyze Tools Window Help

amm - - -
e Manage Kits... CMAKE_CODEBLOCKS EXECUTABLE CMAKE_CODEBLOCKS EXECUTABLE-NOTFO...
Welcome
stcom CMAKE_CODEBLOCKS_MAKE_ARGUM... -4
- - - Advanced
=] . i CMAKE_INSTALL_PREFIX Jusrflocal
Edi
it Active Project CMAKE_PREFIX_PATH /opt/Qts.12.9/5.12.9/gcc_64
aubo_sdk_example Y QT_QMAKE_EXECUTABLE Jopt/Qt5.12.9/5.12.9/gcc_64/bin/gmake
Import Existing Build Qt5Core_DIR Jopt/Qt5.12.9/5.12.9/gcec_64/libjemake/Qt5C...
0 Qt5Gui_DIR Jopt/Qt5.12.9/5.12.9/gcc_64/lib/cmake/Qt5Gui
=1 Build & Run Qtswidgets_DIR Jopt/Qt5.12.9/5.12.9/gcc_64/lib/cmake/QL5...
2 Desktop Qt 5.12.9 GCC 64bit
» Run Build Steps
e
o Build: cmake --build . -target '<Current executable>' Details ~
Project Settings Tool arguments:
Editor Targets: @ _ =
Code Style clean
Dependencies example_algorithm
Environment example_aubope
clang Code Model example_collision_recovery
Clang Tools example_config
: example_config2
Testing example data_collect
example_extract_data
example_force_control
example Freedrive 4
Add Build Step ~

6. Select the example_startup.
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File Edit Build Debug Analyze Tools Window Help

4

Projects T @ B @ < <no document>
- (# aubo_sdk_example
| & CMakeLists.txt
example_algorithm
example_collision_recovery
example_config
example_config2
example_data_collect
example_extract_data
example_Fforce_control
example_freedrive
example_io
example_math
example_move_speed
example_movec_i5
example_movej
example_movel i5
example_movel_singularity i5
example_multi_thread
example_offline_track
example_payload_identify
example_record
example_register
Project: aubo_sdk_example
Kit: Desktop Qt 5.12.9 GCC 64bit
Deploy: Deploy Configuration

Welcome

L
Debug

y

Projects

e

MY Y Y Y Y YV Y Y NYY Y YY YN Y

Build Run

Debug example_script2
Minimum Size Release example_script_uds
Release example_servoj

Release with Debug Information example_servoj2
example_set_log_handler
example_spline
example_spline2

e example_startup

example_state

been written to: /tmp/QtCreatot

example_timer

(Il ~. Type to locate (Ctrl... es 2 rch Results 3 Application Qutput 4 Compile Qutput

7. Compile and run the codes.
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( @ aubo_sdk_example) - aubo_sdk_example - Qt Cr¢g
File Edit Build Debug Analyze Tools Window Help

-

Projects + T = 80
~ @ aubo_sdk_example
CMakelLists.txt
example_algorithm
example_collision_recovery
example_config
example_config2
example_data_collect
example_extract_data
example_force_control
example_freedrive
example_io
example_math
example_move_speed
example_movec_i5
example_movej
example_movel_i5
example_movel_singularity i5
example_multi_thread
example_offline_track
example_payload_identify
example_record
example_register
example_rtde
example_rtde_udp
example_rtde uds
example_script
example_script2
example_script_uds
example_servoj
example_servoj2

}4

Projects

o

aubo...mple

* v ¥ v ¥ W F W F T OF OFT Y OFT OFY OFT OF¥ Y FT T T FET YT T YW

O % % Yy Y Y Y Y Y Y Y Y Y Y M Y Y Y Y Y Y Y Y Y Y Y Y Y Y YN NE

’ example_set _log_handler

’ example_spline
1 example_spline2 =
[ Type to locate (Ctrl... 1 Issues 2 Search

8. The terminal prints information, indicating that the robot arm is powered on and the brake is released

successfully.

Te minal

TR RobotModeType.Booting
iR : RobotModeType.Booting
BRI : RobotModeType.Booting
J#Z 7\ :RobotModeType.Booting
TR : RobotModeType.Booting
=T RobotModeType.Booting
=T RobotModeType.Booting
GIEE W RobotModeType.Booting
j#2 :RobotModeType.Booting
TR RobotModeType.Booting
42 T\, : RobotModeType. Booting
ATh, HAMEIt:RobotModeType.Idle
[#2 I :RobotModeType.BrakeReleasing
142 I}, :RobotModeType .BrakeReleasing
4= I\ :RobotModeType .BrakeReleasing
Hij 1%
I
IE

1
L
1
1
i
i
i
1
1
L

zl:RobotModeType.BrakeReleasing
Il :RobotModeType.BrakeReleasing
. :RobotModeType.BrakeReleasing

i
HL AR IJ@_'C RobotModeType.BrakeReleasing
i Efe® ZERTI, = HI#REI\:RobotModeType.Running
LInfo] |connector_asio.h:175] RPC Client Llogout

[Info] [connector_asio.h:201] RPC client disconnected.
Press <RETURN= to close this window...

Ll}-llHU-lL}-ll}-LlHlf l-rllELlHl}-lU-lL}-Ll}-llHl}-lL}-ll}-ﬂ}-

BE
E
BE 1
=]
BE A
=]
BE
3=
BE
H
E B 1
=
BE )
=
EXZ
=
BE
H
EEX
=
BE
=]
=3
=]
B¥ L
H
EE
=
=23
=]
BE
=]
=3
=
EE
H
=23
=]

pdhvii

9. The status of the robot arm changes to Running, indicating that the robot arm is powered on and the brake

is released successfully.
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rob1 (5] simuiation  Local Mode v —_p 0 Normal 2025-06-04 10:28:07 PM
» DD @

o B
o . 0 . 1 Port: 30000 L Disconnect J Setting About Logout Lock Shutdewn
Home
Monitor Jolnts
8 Stopped
o « Controller Temp 5048 ©
Untitled_o* * Controller Humidity ~ 30.29 %RH
n 0 OOOKg * Main Voltage 48.05 VvV
Configure - Load = Avg Robot Power 2020 w
Payload « Current 473 A
Gt * 10 Gurrent 473 A
© Power off « Tool Current 20.20 mA
Load « Collision Level 5]
Varlable Log

h Mo Variables

: 00 :00: 00

100%

omm/s

Compile and Run CMake projects with QtCreator in Windows
Environment

The following describes how to compile and run the example_startup.cpp example in the SDK using the
QtCreator. After successful compilation and running, the teach pendant will be powered on successfully.

**Note: To ensure successful communication between the client of the SDK and the robot arm, the IP address in
the code must be changed to the IP address of the Aubo Sim virtual machine or the real robot arm before

compilation and running. **

1. Open the QtCreator and click "Open".
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qc

File Edit View Build Debug Analy

g, Welcome to Qt Creator

Create Project...

Open P . .
Application Examples

Example

Tutorials

Calglatr = o Machine
Get Started
Get Ot

Ot Account

Onlin mmunity

User Guide

npile Output 5 Terminal 10 (

aubo_sdk J0-re. _ AMDB4+81c34a8 » share >

Organize v
> [ AppData Name h Status

> [ Attachments 8 aubope
I

al_studio

- ekt » armplay C ce File KB

& Downloads # B cvakelists 10KB

umel
Pictures
urce File
B Music

ample_colli ) C++ Source File

Al Files (

3. Configure the compiler.
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Configure Project

Active Project

cre 2 Desktop Gt 6.9.0 MinGW 64-bit

Import Exis
V| B MsvcC

Build & Run Import Build From...

5 Terminal

4. Select and right-click the aubo_sdk_example, and click "Run CMake".
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File Edit

Projects
* B2 aubo_sdk_exam—'- =
B CMakeListst

@

Welcome

Projects

oo
o+

Extensions

@

Pl

View

Build Debug

Tools Window

BE =) &

Analyre

+ T

Help

<no document>

Build

eample_algt 44 Run CMake

example_axis Deploy
example_axis )
example_coll
example_con
example_con
example_dati
example_extr
example_fc_z
example_fc_:

Run
Rebuild
Clean

Clear CMake Cenfiguration

example_fore
example_forc Add Existing Projects...
example_free
example_io

example_mal
example_mo
example_mo
example_mo

New Subproject...
Close All Files in Project "aubo_sdk_example"
Close Project "aubo_sdk_example”

example_mo

example_mo Find in This Directory...

VCS Log Directory

Open Documents

Q€ aubo_sdk_example - Ot Creator

Wi

File Edit View Build Debug Analyze Tools

Manage Kits...

Active Project
aubo_sdk_example

Import Existing Build...

Build & Run

3 Msvc
Build

Projects

oo
(=}

Extensions

@

Run

Hide Inactive Kits

Project Settings

Editor

Ot Quick

Language Server
Code Style
Documentation Comments
Dependencies
Project Envirenment
C++ File Naming
Clang Tools

C++ Code Model
Clangd

Quick Fixes

CMake

Testing

1

6. Select the example_startup.

Window

|ssues

Show in File System View

Help

Ot5_DIR
aubo_sdk_DIR

C:/Users/panji/anacenda3/Library/lib/cmake/Ot5

C:/Users/panji/OneDrive/Documents/AUBO USA/Arcs SDK/au...

Additional CMake

Run CMake

Use Build Environment

Build Steps

Build: cmake.exe --build "C:/Users/panji/OneDrive/Documents/AUBO USA/Arcs SDK/auba_sdk- A-Windows_AMDE4+81c3

CMake arguments:
Tool arguments:

Stage for installation

example_servoj
example_servoj2
example_set_log_handler
example shutdown
example_spline
example spline2
example_startup
example_state
example_step_mode
example_timer
example_trackj
example_traj_valid

Add Build Step~

Clean Steps

Build: cmake.exe —-build "C:/Users/panji/OneDrive/Documents/AUBO USA/Arcs SDK/aubo_sdk-0.23.0-rc4-Windows AMD64+81c3

Add Clean Step~
2 Search Results

3 Application Output 4 Compile Qutput 5 Terminal 10 General Messages  +
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8E aubo_sdk_example - Ot Creator

ubo_sdk_example
MSVC

pplicati figuration
guration

handler

h Debug Information exampl
exampl
example_startup
exampl
exampl

example_timer

mpile Qutput 5 Terminal 10 General

7. Compile and run the codes.

Terminal

[Info] [rpc.cpp:413] SDK INTERFACE VERSION: ©.19.6
[Info] [rpc.cpp:414] SERVER INTERFACE VERSION
[Info] [rpc.cpp:139] RPC Client login

WE7E FES:3

T

nas
nzis
FE8
E{EF
Ef
#|

o
= 5

8. The console prints information.
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O€ example_startup.cpp @ aubo_sdk_example - Qt Creator

File Edit Build Tools Window

B = <

View Debug Analyze Help
Projects $ T

’ example_script

@

Welcome

example_script_uds
example_script2

example_servo_cartesian

(7 SR

example_servoj

example_servoj2

~ o

example_set_log_handler

(]

example_shutdown

w0

example_spline
example_spline2
example_startup

~ B Source Files
B example_startup.cpp
example_state

BWNE

w0

Projects

[

example_step_mode
oo example_timer
o+

Extensions

®

example_trackj

=

example_traj_valid

M aubope
a CMakelists.bxt
example aubope

NN

]

WR P GWDE-a

‘4

s

Open Documents

MR B example_startup.cpp

&,

Debug

>

~ @

W WWwWwWwMNNRNNR NN

N hWNRE®D®

2 Search

B example_startup.cpp

WIN32

waitForRobotMed... 3 #

robot_interface,
pe target_mode)

robot_name = cli->getRobotNames().front();

robot_interface = cli->getRobotInterface(robot_name);

cDg{

aom( >, J

inertia(c,
>getRobotConfig()->setPayload(n cog,

Res... 3 Application Out.. 4 Compile Out.. 5 Termi...

CRLF P F

aom,

10 General Messa...

Line: 16, Col: 35

Spaces:4 H

If the information printed by the console is garbled Chinese characters, please set the codes as shown in the

figure below, and then perform compilation

Q€ example_startup.cpp @ aubo_sdk_example - Qt Creator

File Edit View Build Debug Analyze Tools Window Help

E

ﬁ Paste Ctrl+V

Paste from Clipboard History Ctrl+Shift+V

Paste Without Formatting

id

Select All
Advanced
Find/Replace

oI Gotoline

(=]
Exten Select Encoding...
Preferences...

example_step_mode

WM e

Open Documents

b

et B example_startup.cpp

=,

Debug

NRNMNMBDRNNNDNWN
W@~ @ W

wowww
W e

34

1 Iss.. 2 Searc

9. The teach pendant shows successful power-

and running again.

example_startup.cpp % X | <Select Symbol> s # CRIF f E

waitForRobotMode (R tInter ePtr robot_interface,
1 target_mode)

Qc

Select encoding for "example_s
UTF-32BE

UTF-32LE

hp-roman8 / romand / csHPRomant
1BM@850 / CP8 sP(

GB2312

Big5 / Big5-ETen / CP950
macintosh / Apple Roman

Reload with Encoding  Save with Encoding Cancel

cog(3,
aom( 2,
inertial

cog,

hRes.. 3 Application Out.. 4 Compile Out... 5 Termi.. 10 General Messa...
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rob1 (5] Simulation  Local Mode v —_> © Normal 2025-06-04 10:26:07 PM
> DD @

“ B
27 . 0 . 0 . 1 Port: 30000 L Disconnect / Setting About Logout Lock Shutdown
Home
Monitor Jolnts
I8 Stopped
o « Controller Temp 5048 ©
Untitled_0* * Controller Humidity ~ 30.29 %RH
n 0 OOOKg + Maln Voltage 48.05 VvV
Configure ° Load « Avg Robot Power 2020 W
Payload  Current 473 A
et * |0 Gurrent 473 A
@ Power off « Tool Current 20.20 mA
Load « Collision Level ]
Robot = Variable Log
=)=

h Mo Variables

Day Hour Min sSec

0 :00:00:00

100%
ommyfs g

Compile and Run CMake Projects with Visual Studio in Windows
Environment

The following describes how to compile and run the example_startup.cpp example in the SDK using the Visual
Studio. After successful compilation and running, the teach pendant will be powered on successfully.

**Note: To ensure successful communication between the client of the SDK and the robot arm, the IP address in
the code must be changed to the IP address of the Aubo Sim virtual machine or the real robot arm before
compilation and running. **

1. Open the Visual Studio and click “Open Local Folder” .
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Visual Studio 2022

Open recent Get started

As you use Visual Studio, any projects, folders, or files that you open will show up here for quick access.

Clone a repository

Get code from an online repository like GitHub or
Azure DevOps

[==]
You can pin anything that you open frequently so that it's always at the top of the list.

|"j'_.’+ Open a project or solution

Open a local Visual Studio project or .sln file

BY Open alocal folder

Navigate and edit code within any folder

e:ljil Create a new project

Choose a project template with code scaffolding
to get started

Continue without code —

2. Find the path where the C++ examples are located in the SDK, select the “c++” folder, and click "Select
Folder".

1 | B « aubo_sdk-0.25.0-rc4-Windows AMD64+81c34a8 > share > example

Organize ~ New folder

J Downloads # Name

E Documents # @8 aubo_script

Date modified

6/3/2025 10:52 AM

Type

File folder

FETRS [
& Pictures » i- c++

6/3/2025 4:01 PM

File folder

@ Music » B8 csharp
¥ Videos » 8 python

B Qt in Windows ( i

-
BB Screenshots

@ VS CMake Wind

Folder: | c++

6/3/2025 10:52 AM

File folder

File folder

File folder

[ Select Folder ] Cancel

3. Build the configuration, and select "x64-Release".
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File Edit Vie Git Project Build Debug
H-e B E Local Mac
O This project may be compatible for remote development. Would you like to install Visual Studio’s Linux and Mac support?

CMakeS CMake Overview Pages + X

g =
orer - Folder
Overview i : 5 z
Users\panj\OneDrive\Documents\AUBO US ~

Cross Platform . . . > B aubope
Development CMake | n VlSUa] Studlo > [ build
> B8 out
- - 5 i B3 robot_proxy
Use Visual Studio's CMake support to build and debug on Winc B3 trajs
sual_studio
armplay.cpp
CMakelists.txt
CMakelLists.bxt.user

1)) CMakeSettings.json
ﬁ < ) example_algorithm.cpp

example_axis_move_joint.cpp

E).EF“piE_B S ne.cpp
Configure CMake Write Cross Platfc example_collision_recovery.
. : example_config.cpp
rted with Linux and D
example_config2.cpp
example_data_collect.cpp
example_extract_data.cpp
Output x example_fc_assemble.cpp
CMake = : 1) example_fc_assemble_usercoord.cpp
UEIHITI GLLIE L Wl example_force_control.cpp
Make] -- Build files h been written to: C:/Us {
iables.
source files and head
code model. example_io.cpp
toolchain configurations. example_math.cpp
includes paths.
e generation finished.

example_force_control2.cpp

example_freedrive.cpp

example_movec_i5.cpp
]

Solution Explorer  Git Changes

T Select Repository =

If there is no Release mode in the VS, follow the steps below:

Step 1: Click "Manage Configuration".
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of Fie

Edit

- B

View Git Project Build Debug

- Local Machine

B

@ This project may be compatible for remote development. Would you like t

ChakeSetting CMake Overview Pages +# X

Overview

Cross Platform
Development

Use Visual Studio's C

£ 3

Configure CMake

Output

Show output from: CMake

LAFIGRT ] -~ UCHCI GLLIE UUIE \U./3)
[CMake] -- Build files have been written
Extracted CMake variables.

Extracted source files and headers.
Extracted code model.

Extracted toolchain configurations.
Extracted includes paths.

CMake generation finished.

4

D Ready

File  Edit

- B E

View Git Project Build Debug

CMakeSettingsjson & X CMake Overview Pages

CMake Settings

CMake Settings allows you to configure CMake project
underlying CMakeSettings.json file. Add a new configur
Subsystem for Linux (W5L). To edit additional settings n

Configurations
o =
xB4-Debug

CMake variable

Contains a name anc
Save and generate C

Name
_VCPKG_INSTALLED,
aubo_sdk_DIR
CMAKE_BUILD_TYP|
CMAKE_INSTALL_PF
CMAKE_MAKE_PRO

Output
Show output from:  CMake

L LUNGRT) T UCHEN GLANE WUNE AWes3)
1> [CMake] -- Build files have been written t
1> Extracted CMake variables.

1> Extracted source files and headers.

1> Extracted code model.

1» Extracted toolchain configurations.

1> Extracted includes paths.

1> CMake generation finished.

4
_] Ready
As shown

Local Machine -

Test Analyze Tools Extensions Window Help

x64-Debug
x64-Debua
= t?
Manage Configurations... ePPO

- &

£ Search =

Install Linux and Mac Support

€ GitHub Copilot | &)

More Info Do not ask again

Selution E

Search Solution Explorer - Folder View (Ctrl+;)

F

CMake in Visual Studio

Make support to build and debug on Winc

<>

Write Cross Platfc

Get started with Linux and M

:/Users/panji/OneDrive/Documents/AUBO USAfArcs SDK/z 5

4

Solution Explorer

Test Analyze Tools Extensions Window Help B Search ~

x64-Debug

-

arch Solution Explorer - Folder View (Ctrl+;)

arm64-Release
Target Windows (ARMB4) with the Visual Studio development environ...

%86-Debug
Target Windows (32-bit) with the Visual Studio development environm...

x86-Release
Target Windows (32-bit) with the Visual Studio development environm...

%64-Debug
Target Windows (64-bit) with the Visual Studio development environm...

#64-Release
Target Windows (64-bit) with the Visual Studio development environm...

%x86-Clang-Debug
Clang on Windows (32-bit) with the Visual Studio development environ...

x86-Clang-Release
Clang on Windows (32-bit) with the Visual Studio development environ...

arm64-Clang-Debug
Clang on Windows (ARMB4) with the Visual Studio development enviro...

arm64-Clang-Release

Solution Explorer

re below, the "x64-Release" con

Solution Explorer - Folder View

Bl c++ (C:\Users\panji\OneDrive\Documents\AUBO US =

B3 aubope

B3 build

Bl out

B0 robot_proxy

B trajs

B visual_studio
armplay.cpp
CMakelists.txt
CMakelists.txt.user
CMakeSettings.json

2

]
example_algorithm.cpp

+ example_axis_move_joint.cpp

example_axis_offline.cpp
example_collision_recovery.cpp
example_config.cpp
example_config2.cpp
example_data_collect.cpp
example_extract_data.cpp
example_fc_assemble.cpp
example_fc_assemble_usercoord.cpp
example_force_control.cpp
example_force_control2.cpp
example_freedrive.cpp
example_io.cpp
example_math.cpp

example_movec_i3.cpp
Git Changes

W Select Repository «

(E3} X

3 GitHub Copilot |22 &
-1 x
aadsDAE =

pe]

B3 c++ (C\Users\panji\OneDrive\Documents\AUBO US =

B3 aubope

B build

B3 out

B3 robot_proxy

B trajs

B visual_studio
armplay.cpp
CMakelists.bet
CMakelists.bt.user
CMakeSettings.json

B

52

]
example_algorithm.cpp

+ example_axis_rmove_joint.cpp

example_axis_offline.cpp
example_collision_recovery.cpp
example_config.cpp
example_config2.cpp
example_data_collect.cpp
example_extract_data.cpp
example_fc_assemble.cpp
example_fc_assemble_usercoord.cpp
example_force_control.cpp
example_force_control2.cpp
example_freedrive.cpp
example_io.cpp
example_math.cpp
example_movec_iS.cpp
example_movej.cpp

Git Changes
] Select Repository

guration is successful.
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w File Edit View Project Build Debug Test Analyze Tools Exensions Window Help £ Search - G O e

® - - BB Local Machine ~ |x64-Debug - N & GitHub Copilot | &
x64-Debua
CMake Overview Pages & x64-Release « &  Solution Explorer - Folder View v 0 X
Manage Configurations... g sUDaAaBR =
Search Solution Explorer - Folder View (Ctrl+;) el
4 [ c++ (C\Users\panji\OneDrive\Documents\AUBO US ~
b [ aubope
b @@ build
b EH out
P [ robot_proxy
4
4

Overview
Bl CMake in Visual Studio

Use Visual Studio’s CMake support to build and debug on Winc B s

B3 visual_studio
armplay.cpp
B CMakeLists.txt
t“-‘ CMakelLists.bit.user
|[—ﬂ CMakeSettings.json
# </) example_algorithm.cpp
example_axis_move_joint.cpp
example_axis_offline.cpp
Configure CMake Write Cross Platfc example_collision_recovery.cpp
example_config.cpp
example_config2.cpp
example_data_collect.cpp
example_extract_data.cpp
example_fc_assemble.cpp

with CMake Get started with Linux and M

Open CMake Settings editor Follow a step by step

example_fc_assemble_usercoord.c
Output s m PP

Show output from: CMake =0

1> [CMake] -- Configuring done (@.9s)

1> [CMake] -- Generating done (1.1s)

1> [CMake] -- Build files have been written to: C:/Users/panji/OneDrive/Documents/AUBO USA/Arcs SDK/:
1> Extracted CMake variables. .| example_math.cpp

1> Extracted source files and headers. example_movec_i5.cpp
1> Extracted code model.

1> Extracted toolchain configurations.

1> Extracted includes paths. 4

-

example_force_control.cpp
example_force_control2.cpp
example_freedrive.cpp
example_io.cpp

example_movej.cpp

R BT R S

1% MMaba mamsrstinn £5ndchad

Solution Explorer Git Changes

fi] Select Repository =

4. If an error stating that the aubo_sdk.dll file cannot be found is reported during the compilation, move the
aubo_sdk.dll to the executable program directory, that is, ../example/c++/build/bin.

< ‘& OneDrive --| example > c++ > build > Search bin Q

E’) New ~ ) i : 4 View ~ (B Details

! Documents # Name & Date modified Type Size

& Pictures » [ B aubo_sdk.dil 5/23/2025 1:09 PM Application extens... 1,712KB

B RecycleBin # I example_algorithm 6/4/2025 %:59 AM Application 102 KB
@ Music " example_algorithm.exp /4/2025 8:50 AM Exports Library File 13KB
B Videos + @ example_algorithm.ilk 4/ .50 A Incremental Linke... 1,115 KB

B8 Ot in Windoy # example_algorithm.lib 6/3/2025 3:44 PM Object File Library 21KB

[ » &) example_algorithm.pdb 6/4/2025 9:59 AM Program Debug D... 2,308 KB

8 example_axis_move_joint 6/3/2025 2:28 PM Application 142 KB
.S hots # P J PP
creenshots ;

B8 VS CMake Wind example_axis_move_joint.exp /3/ : Exports Library File
ake Win

) example_axis_move joint.ilk Incremental Linke...

5. Select the example_startup.exe and perform compilation and running.
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Edit View Gi ) Build Debug  Test
wo - BB Local Machine x64-Release

o P example_algorithm.exe ( Z:\Users\panji\OneDrive\Document=\AUBO USA\Arcs SDK\aubo_sdk-0.25.0-rc.4-Windows_AMDS64+81c34a8\share\example\c++\build\bin\example_algorit

[ B B T
[2] example_alc L Select Startup [tem

Add or Remove Buttons -

<Wir

[0] CMakeSettings.json
> arcs: :common_interface; "+ example_algerithm.cpp
= arcs::aubo_sdk; example_axis_move_joint.cpp

example_collision_recovery.c|
printVec(std: : E:-.amz|a:cnnﬁg.c;p sl
example_config2.cpp
.size(); i++) { + example_data_collect.cpp
: example_extract_data.cpp
1) 4 example_fc_assemble.cpp
example_fc_assemble_usercoord.cpp
: } example_force_control.cpp
;Stdf rcout example_force_control2.cpp
example_freedrive.cpp

example io.cpp

7. The teach pendant shows successful power-on.
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h Mo Variables
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Compile and Run non-CMake Projects with Visual Studio in Windows
Environment

The following describes how to compile and run the example_startup.cpp example in the SDK using the Visual
Studio. After successful compilation and running, the teach pendant will be powered on successfully.

**Note: To ensure successful communication between the client of the SDK and the robot arm, the IP address in
the code must be changed to the IP address of the Aubo Sim virtual machine or the real robot arm before
compilation and running. **

1. Open the Visual Studio and click "Open Project or Solution".
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Visual Studio 2022

QOpen recent Get started

| Clone a repository
Ge om an online repository like GitHub or
4 This month Azure DevOps

EI; c++

Open a project or solution

Open a local Visual Studio project or .sln file

Open a local folder

Navigate and edit code within any folder

Create a new project
Choose a project template with code scaffolding
to get started

2. Find the path where the visual_studio.sln is located in the SDK, select the visual_studio.sln, and click "Open".
%) Open Project/Solution
v 4 . share * example » c++ » visual studio
Organize ~ New folder E bt E ?
Name - Date modified Type
B Desktop 4 8 semple_movej File folder

Downloads 3 .E:-.arrmle_rm:r-."e\ 2A File

Documents B8 cample rtde 4 Fil

Pictures B8 cemple_servoj 3 Al Fil
= example_startup y Fil

isual_studio.sin

=
@
=

6.4

Screens

Aake Wind

3. Set the project to be run as the startup project.

Taking the example_startup project as an example, in the "Solution Explorer", select the example_startup,
right-click it, and click "Set as Startup Project".
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n File Edit View Git Project Build Debug es ¥ s Window

B E O Debug %6 N Debugger ~ [> B | B & GitHub C

il
Search Solution Explorer (Ctrl+;)
= Solution 'visual_studio' (5 of 5 projects)
[F] example_mo
[Fi] example_maovel gy Build
[ example_rtde Run Build Insights
[+] example servoj2 Rebuild
[Fi] example_startup
b o0 References

Clean

P F8 Bdternal Depen

b example_startt Analyze and Code Cleanup

Proj
! Publish as Azure
Retarget Projects

Run Build Insights on Selecte:
Build Dependencies

Add

Manage NuGet Pac

Configure Startup Projects...
Set as Startup Project

yutput from:
Debug

Cut
e
Rename
Unload Project
Solution Explorer =
E P Load Direct Dependencies

" Add to Source Control - Load Entire Dependency Tree

4. Open the example_startup.cpp file, modify the robot's IP address, select "Release" or "Debug", and perform

running and debugging.

721183



A AUBO Developer

” File Edit View Git jec Build  Debug

@ - @ - & E 8 Release -~ 6 ~ P Local W

example_startup.cpp +® X
[%] exemple_startup - (Global Scope) - main(int argc, char ** argv)

waitForRobotMode(robot_interface, . p X~ 3 = X

std: :cout Aa AH &% Currentdocument -

robot_interface—>getRobotState( J->getRobotModelypel)
td: :endl;

nple_startup.cpp

ine LOCAL_IP "127.0.8.1"
main(int a C Ho
ef WIN32

SetConsoleOutputCP(CP_UTF8) ;]

@ Mo issues found

output from:

Solution

1" Addto Source Control = [ Select Repository =

If the following error occurs during the opening of the example_startup.cpp file:

T 1

Windows
Can't open this item

It might have been moved, renamed, or deleted. Do you want
to remove this item?

Re-add the example_startup.cpp file using the following method.

Select the example_startup.cpp file, right-click it, and click "Exclude from Project".
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[] example_startup
o References
dernal Dependencies
example_startup.cpp

Open

Ctrl+F7

cted Files

npa

Exclude From Project

SUIULIUTT VISUQI_SLUUIL |J Ul J pTUjecLs)
[F] example_movej
[ example_movel
[ example_rtde

[F] example_servoj2

i3 Build
Run Build Insights

b o0 References Rebuild
b @B External Depenc Clean

b EXamn le_ce o View

example_startup Analyze and Code Cleanup
o Reterences
@0 External Depenc

A\ Publish as Azure WebJob...

Retarget Projects

Collapse All Descendants
Scope to This

View

New Solution Explorer
Run Build Insights on Selected Files
Build Dependencie:

New ltem... Ctrl+Shift+A
Existing ltem... Shift+Alt+A
New Filter '@ Manage NuGet Packages...

From Cookiecutter... Configure Startup Projects...

Reference... Set as Startup Project

Connected Debug

Meodule... d  Cut
Class...

Resource... Remo

- Rename
New EditorConfig sname
New EditorConfig (IntelliCode) Upiced s

Load Direct Dependencies

Find and select the example_startup.cpp file, and click "Add".
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v 4 m

Organize = New folder
J- Downloads #

B Documents #

X Pictures »

@ Music »

¥ Videos »

B Ot in Windows «

B Screenshots

BB Vs CMake Wind

BB non-CMake sin

share > example > c++

mple_set_log_handler
B eemple_shutdown

ﬂ example_spline
example_spline2
example_startup
example_state
example_step_mode

B eam ple_timer

example_trackj

File name: | example_startup

6. The teach pendant shows that power-on is successful.
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rob1 @ Simulation

Program

100%

Omm/s

Local Mode »

— o |
Port: 30000 Disconnect Setting

Stopped

Untitled_0*
0 - 00 0 Kg Load
Payload
di I
Load
= Variable Log
h Mo Variables

Hour Min Sec

:00:00:00

767183

2025-06-04 10:28:07 PM

P DM @

About Logout Lock Shutdown
Monitor Jolnts

« Controller Termp 5048 ©

» Controller Humidity ~ 30.29 %RH

* Maln Voltage 48,05 V

= Avg Robot Power 2020 w

« Current 473 A

* |0 Gurrent 473 A

+ Tool Current 20.20 mA
« Collision Level 5]



A AUBO Developer

Examples of Running Python SDK

In Linux Environment

The following describes how to compile and run the example_startup.py example in the SDK

using the PyCharm. After successful running, the teach pendant will be powered on and then

powered off.

**Note: If the client of the SDK is connected to a real robot arm, the IP address in the code must
be set to the robot arm's IP address. If the project is run on the Aubo Sim virtual machine and
the client of the SDK is connected to the virtual machine, the IP address should be 127.0.0.1. **

1. Open the PyCharm.

ﬁ PyCharm

2022.2.3 @
| Projects

Customize
Plugins

Learn PyCharm

Welcome to PyCharm (ROOT) o

New Project Get from VCS

Q [search projects

g e

b

l - ..
s oom © el

2. Locate the directory where the Python examples are stored, select the python, and click

IIOKII.
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Open File or Project

=]

®

B X

/root/Desktop/aubo_sdk-0.19.6-Linux_x86_64+77c905d/share/example/python

w

b

L

L

I pytho

aubo_sdk-0.19.6-Linux_x86_64+77c905d

-
A

@ Hide path

-

include

lib

share

doc

example
aubo_script
build-c++Desktop_Qt 5 12 9 GCC_64bit-Debug
CH+

Yl e

[ o
"=

R

W iio the space above to quickly locate it

RV T

3. Select the example_startup.py flle, and click the "Run" button.

E python — example_startup.py
CurrentFile = Eﬁ

©

®

>

>

>

>

>

>

>

>

>

>

»

>

>

>

>

>

python (- example_startup.py

E Project ~ [ I - |
E e python -/Desktop/aubo_sdk-0
] -

example_algorithm.py
example_armplay.py
example_config.py
example_freedrive.py
example_io.py
example_math.py
example_movec.py
example_movej.lua
example_movej.py
example_movel py
example_multi_thread.py
example offline track.py
example_record.py
example_rtde.py
example_script.py
example_script2.py
example_servoj.py
example set log handler.py

&~ Qo

»

example_startup.py

>

3 Bookmarks

Structure

]

>

-

P Version Control

example_state.py
example_timer.py

I External Libraries
© Scratches and Consoles

= Python Packages

= example_startup.py

suonedioN g W

19.6- > #! Jus n 5¥3 A v
# coding=vtf-8
ARz
import pyaubo_sdk
import time
robot_ip = "127.8.08.1" IP it
robot_port = 38084 # (]S
M_PI = 3.14159265358979323846
robot_rpc_client = pyaubo_sdk.RpcClient()
def exampleStartup():
robot_name = robot_rpc_client.getRobotNames()[08] #
if 8 == robot_rpc_client.getRobotInterface(
robot_name) .getRobotManage() .poweron(): #
print("The robot is requesting power-on!")
if 8 == robot_rpc_client.getRobotInterface(
robot_name) .getRobotManage().startup():
print("The robot is regquesting startup!")
# {BIFEEN
while 1:
robot_mode = robot_rpc_client.getRobotInterface(robot_name) \
if_name__=="__main_" : ifrobot_rpc_client.hasConnecte... » if robot_rpc_client.hasLogined()
= TODO % Python Console © Problems B8 Terminal @ Services

55:39 LF UTF-8 4spaces Python3.7 ‘&

4. Check the running results of the program.
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python - example_startup.py

L~ | CurrentFile ~

3 Bookmarks

Structure

]

Run:

I Version Control | # Run

& dl

m dh

= example armplay.py
example_config.py
example_freedrive.py
example_io.py
example_math.py
example_movec.py
example_movej.lua
example_movej.py
example_movel.py
example multi_thread.py
example_offline_track.py
example_record.py
example_rtde.py
example_script.py
example_script2.py
example_servoj.py
example_set_log_handler.py M_PI
~ example_startup.py
= example_state.py

»

3

»

i

i

8

»

i

»

3

»

i

»

»

8

5 avamnla Fimer nu

example startup

import time

"127.8.8.1" #
30004 # 5005
3.14159265358979323846

robot_ip

robot_port

robot_rpc_client

Robot rep_client connected successfully!
Robot rcp_client logined successfully!
The robot is regquesting power-on!

The robot is requesting startup!

Robot current mode: PowerOff

Robot current mode: Booting

Robot current mode: PowerOn

Robot current mode: PowerOn

Robot current mode: BrakeReleasing
Robot current mode: BrakeReleasing

Robot current mode: Running

# Python Packages  i= TODO

& Python Console

python (- example_startup.py

8 Project ~ G = = & — (sexample startup.py

E v [ python ~/Desktop/aubo_sdk-0.19.6- B #! /usr/bin/env python
L = example_algorithm.py # coa

import pyaubo_sdk

= pyauvbo_sdk.RpcClient()

© Problems B Terminal © Services

56:1 LF UTF-8 4spaces Python3.7 &

L -]

5. The robot arm is powered on first, and all the indicator lights on the teach pendant come on.

Then the robot arm is powered off, and all the indicator lights go out.

| Robot Status

1 2 3

.

. .
Power Off Booting Robot Idle

=

l Robot CD | Variable
Robot Age
Day Hour Min Seo
Mmr . 1 6 : 46

Confirm if Installation and Payioad are correct and pn | Payload

(@ /et Paicad s Lsed 1o temporany overore
the Installation Payload.

5 Active Payload
\4 Payload v
. S
Robot Operational
Payload
0 Kg
No Variables

7917183

| Program
Untitled_4
(IGEL )

Stopped

| nstallation

default

v
w
i
»
<

suopesnoN p W
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In Windows Environment

The following describes how to compile and run the example_startup.py example in the SDK

using the PyCharm. After successful running, the teach pendant will be powered on and then

powered off.

**Note: To ensure successful communication between the client of the SDK and the robot arm,

the IP address in the code must be changed to the IP address of the Aubo Sim virtual machine

or the real robot arm before compilation and running. **

1. Open the PyCharm.

B welcome to PyCharm

Q Search projects

E PyCharm
2022.2.1

.-
o

&

Customize
= | )
Plugins
n
o
Learn PyCharm - B o

= O X

New Project Get from VCS

2. Locate the directory where the Python examples are stored, select the python, and click

IIOKIl.
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L=

& Open File or Project

X

X

L2
L=

<5 Hide path

mple\python

aubo_sdk-0.19.6-Windows AMD64+5f076b1

include
lib
share
> doc
v example
> aubo_script
> build-c++-MSVC-Debug
> CH+
> mpython
w = =
| | - -.-
L I ] ' L l.
[ & n

m = -..II—II
"as® i W

Drag and drop a file into the space above to quickly locate it

@[]

Cancel

3. Select the example_startup.py flle, and click the "Run" button.

W Project

M Bookmarks

Structure

|

python

Project

w

>

®©

= example_startup.py

Oz

o

python C:\Users\fan3z\Desktop\aul

venv library root
= example_algorithm.py
= example_armplay.py
= example_config.py
= example_freedrive.py
= example_io.py
= example_math.py
= example_movec.py
= example_movej.lua
= example_movej.py
= example_maovel.py
= example_multi_thread.py
= example_offline_track.py
=~ example_record.py
= example_rtde.py
= example_script.py
= example_script2.py
= example_servoj.py
= example_set_log_handler.py

File Edit View Mavigate Code Refactor

python - example_startup.py

o~ Current File v Elﬁ
®

Run Tools VCS Window Help

= example_startup.py

= example_startup.py

= example_state.py

= example_timer.py

> Il External Libraries

© Scratches and Consoles

P Version Control

¥ Python Packages

1p» #! Jusr/bin/env python
7 # coding=utf-8

4 e R L p SR

14 import pyaubo_sdk

15 import time

16

17 robot_ip = "192.168.30.128" # /i 54
18 robot_port = 30004 £ 5015

19 M_PI = 3.14159265358979323846

robot_rpc_client = pyaubo_sdk.RpcClient()

23 def exampleStartup():
robot_rpc_client.getRobotNames()[0] # /ornifify:

robot_name =

25 if @ == robot_rpc_client.getRobotInterface(

26 robot_name).getRobotManage().poweron(): # Jo//0

27 print("The robot is requesting power-on!")

28 if @ == robot_rpc_client.getRobotInterface(

29 robot_name).getRobotManage().startup(): # Joriiif:
L1:] print("The robot is requesting startup!")

71 ¥ A

(0] whila 1-

exampleStartup()

= TODO @ Python Console © Problems Terminal @ Services

O

Jo)
&

3

<

vX

SUOREINON s

0

PEP 8: E302 expected 2 blank lines, found 1

23:22 4spaces Python 3.9 (python) ‘i

4. Check the running results of the program.
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® File Edit View Navigate Code Refactor Run Tools VCS Window Help python - example_startup.py — O x
python = (= example_startup.py 2~ CurrentFile ~ | p % (o - I
I Project v €3 = = @& — (i example_startup.py G
= . . . I8 FOOOT_PoT T = awowd & 0ol % =
a python C\Users\fan3z\Deskiopaut 73 A v |2
™ R 19 M_PI = 3.14159265358979323846 - Ed
> venv library root B a

= example_algorithm.py 20 robot_rpc_client = pyaubo_sdk.RpcClient() §

~ example_armplay.py 21 -

= example_config.py 22 # -ifi

= example_freedrive.py 23 def exampleStartup():

= example_io.py 24 robot_name = robot_rpc_client.getRobotNames()[0] # f&/1iif):

= example_math.py 25 if ® == robot_rpc_client.getRobotInterface(
= example_movec.py 26 robot_name).getRobotManage().poweron(): # foiliii:
= example_movej:.lua 27 print("The robot is requesting power-on!")
i exampleStartup)
Run example_startup a —
» Robot rcp_client connected successfully!
ya Robot rcp_client logined successfully!
= The robot is requesting power-on!
~ The robot is requesting startup!
ms =~ | Robot current mode: PowerOff
= Robot current mode: Booting
£ » ® |Robot current mode: PowerOn
E Robot current mode: PowerOn
a‘DS Robot current mode: PowerOn
n Robot current mode: BrakeReleasing
®© Robot current mode: BrakeReleasing
‘g Robot current mode: Running
b The robot is requesting power-off!

P Version Control » Run £ Python Packages i= TODO @ Python Console © Problems Terminal © services

[l PEP 8: E302 expected 2 blank lines, found 1

20:1 4spaces Python 3.9 (python)

5. The robot arm is powered on first, and all the indicator lights on the teach pendant come on.

Then the robot arm is powered off, and all the indicator lights go out.

l Robot Status Confirm if Installation and Payload are corect and pn | Payload | Program
@ /<t Paos s sed to emporariy overvrite Untitied_4
the Instaliation Payloac. Load
Stopped
! 2 J 4 5 Actve Payoas
\4 Payload -
Power Off Booting Robot Idle Brake Release Robot Operational | Installation
Posced et
0 Kg
==
Y )
l Robot @) | Variable
Robot Age
Day Hour Min S
. (2
No Variables
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Examples of Running Java SDK

In Windows Environment

This section describes how to run Java SDK examples in the Windows environment, covering
standard Maven projects and Android projects.

Note

¢ [f the SDK client connects to a real robot arm, you must set the IP address in the code to the robot
arm's IP address.

¢ |If the project runs on the Aubo Sim virtual machine and the SDK client connects to the virtual
machine, the IP address should be the virtual machine's IP address.

Java SDK Maven Project Example

This section describes how to use IntelliJ IDEA to power on the Aubo robot arm via the Java
SDK in the Windows environment.

1. Open IntelliJ IDEA and click New Project.

' Welcome to Intelli) IDEA - a .
g Intelli) IDEA Q |\—4'- 1 projects Open Clone Repository
2025.1.1
Projects java
Remote Development
. L
(-] SSH -
A wsL B
(%) Dev Containers
Customize r
Plugins B -
Learn
L |
u
r |

2. Create a Maven Archetype project and select the relevant options as shown in the steps
below.
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B New Project 53
Q
eneral Maven projec to the Java page.
New Project
CF Java Name: untitled?
Groovy
S Empty Project Location: ~\Downloads
Project will be created in: ~\Downloads\untitied2
Create Git repository
4 Jakarta EE JDK: I [ 1.8 version . I
<} Spring Boot ®
| B Javakx Catalog: Internal Manage catalogs
[* Quarkus
Archetype: [| . ” Add... I

M Micronaut
- org.apache maven archetypes:maven-archetype-archety

HTML .

Version” org.apache maven archetypes maven-archetype-j2ee-sin @

ex

B archetypes maven-archetype-plugin
¥ vuejs Additional Propt org.apache. maven.archetypes:maven-archetype-plugin-
V vite + org.apache maven archetypes:maven-archetype-portlet
£ Nuxt org.apache.maven.archetypes maven-archetype-profiles.

@ I org.apache.maven.archetypes:maven-archetype-quickstart I

s:maven-archetype-site

argapache.maven.ar

s:maven-archetype-site-sim

he.maven.archetypes maven-archetype-webap

| > Advanced Settings
More via plugins...

G G)

Cancel

3. Refer to the Installation Guide to configure the Maven project repository, then run the Maven

build command in the terminal: mvn clean compile -U.

(3  Project - +|&a ¢ %X ¢ M pom.xml (untitled) aubo_sdk-0.26.0-rc.6.pom Jay
~ [Cguntitled! C:\Users\ghost\Downloads\untitled1 <project xmlns="http://maven.apache.org/P0M/4.0.8" xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance" 404 ~ v &
= 5 mvn Kdependenciess “
| ~uspenuenvy 2
v Dsre ‘ </dependency> @
~ [ main 30 </dependencies>
v Djava m

~ (&) cn.aubo_robotics <repositories>

Gapp <repository>
<id>cn.aubo_robotics</id>

v Dtest <urlshttp: //nexus.aubo-robotics. cn/repository/maven-public/</url>
v Diava senanchates
Terminal  Local + v

RERFH Powershell, T8 W ALFMH ! https://aka.ms/PSWindons

PS C:\Users\ghost\Downloads\untitledl:
[INFO] Scanning for projects...

[INFO]

[INFO] ------mmmmmmmmmome o < en.avbo_robotics:untitled]l s----nmmmmammmmmnomaan
[INFO] Building untitledl 1.8-SNAPSHOT

[INFO] - --smmmemmmemmee [ jar 1

[INFO]

[INFO] --- maven-clean-plugin:2.5:clean (default-clean) @ untitledl ---

[INFO]

[INFO] --- maven-resources-plugin:2.6:resources (default-resources) @ untitledl ---

[INFO] Using 'UTF-8' encoding to copy filtered resources.
[INFO] skip non existing resourceDirectory C:\Users\ghost\Downloads\untitledl\src\main\resources
[INFO]
= [INFO] --- maven-compiler-plugin:3.1:compile (default-compile) @ untitledl ---
= [INFO] Changes detected - recompiling the module'
[INFO] Compiling 1 source file to C:\Users\ghost\Downloads\untitledl\target\classes
[INFO] --- --

Bl

[INFO]™=

[INFO] Total time: 1.270 s
@ [INFO] Finished at: 2026-84-89T10:19:40+08:00

(B[

PS C:\Users\ghost\Downloads\untitledl>

O untitled1 > M pom.xml 30:18 CRLF UTF-8 2spaces* f

4. Create a test class AppTest.java inthe test directory and run it.
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U untitled1 v~ Version control ~ AppTestDemo v

Project v +. | B O : AppTestDemo.java pomxml (untitled1)

~ [3 untitled1 ge cn.aubo_robotics;

> [D.idea

v Dsre
> 3 main
v [ test

v java

v E](n.aubojobct\'cs - subli QngestDemo

AppTestDemo extends TestCase {
target
@ gitignore : te RobotProxy proxy = null;
pomxml

v (b External Libraries
> [3<18> public void connect() {
RobotProxy proxy = new RobotProxy();
try {
CompletableFuture<Boolean> connectServer = proxy.connectServer(

Lo

> [ Maven: ch.qos.logback:logback-classic

Dy

> [ Maven: ch.qos.logback:logback-core:1.
: cn. r ics: sdk:0.2/ .
£8 Maven: cn.aubo_robotics:aubo_sdk0.2 System.out.printin( + connectServer.get());

C2 Maven: com.google.code.findbugs; this.proxy = proxy;

[ Maven: com.google.code.gson:gson:2.¢ proxy.selectRobot(

@

C2 Maven: com.google.errorprone:error_p proxy.login(

(2 Maven: com.google.guava:failureacces: h (Exception e) {

[ Maven: com.google.guava:guava:32.0. throw new RuntimeException(e);
[ Maven: com.google.guava:listenablefu

[ Maven: com.google j2objc;j2objc-annc

>t cn a s AppTes C UTF-8 [ZITRAE (34

» Click to view sample code

5. After running the AppTest.java file, check the runtime logs. Upon success, you can see the

robot arm has been powered on in the virtual machine.

pom.xml (untitled1) @ AppTestjava RuntimeMachine.class RobotModeType.class RobotConfig.class Lo

[ Project +

~ [guntitled1 C:\Users\ghost\Downloads\untitled 5¥5 ~ v &
S ©9.mn s
v Dsre o
- Omn .
v Djava extends Testlase {
~ [)cn.aubo_robotics private RobotProxy proxy = null; 13 usages
@ App
o [ test 23 public void connect() { 1 usage
t java RobotProxy proxy = new RobotProxy();
. try {
N B‘:‘;a“b"f”’b“t'“ ConpletableFuture<Boolean> connectServer = proxy.connectServer( i "192.168.117.145", rpcPort: 9012, ridePort: 9013,  scrie
& ypirE System.out.println("JEEHIE: " + connectServer.get());
> target this.proxy = proxy;
@ .gitignore proxy.selectRobot( index 0);
M pomxml proxy.login( usName: ", passwd: ");
> (b External Libraries } catch (Exception e) {
Run AppTest
& PP
G0 ® 8@
& -
11:16:13.603 [WebSocketConnectReadThread-15] DEBUG cn.aubo_robotics.aubo_sdk.aubo_sdk.Rpc$RpcRemote - RPC call succeeds: robl.RobotState.getRobotModeType
T Before proweron. robot status: Stopped, mode type: Idle, safetyModeType:Normal P
11:16:13.604 [WebSocketConnectReadThread-15] DEBUG cn.aubo_robotics.aubo_sdk.aubo_sdk.Rpc$RpcRemote - RPC call succeeds: robl.RobotState.getSafetyModeType T
= -o [|Robot has startup. §
= cL J11:16:13.604 [WebSocketConnectReadThread-15] DEBUG cn.aubo_robotics.aubo_sdk.aubo_sdk.Rpc$RpcRemote - RPC call succeeds: robl.RobotManage.startup 5
array callback: [0.126722,-0.0110162,2.03723,0.477447,1.5708,0.126722]
. array callbackl: Normal
) array callback: [0.126722,-0.0110162,2.03723,0.477447,1.5708,0.126722]
array callbackl: Normal
@ array callback: [0.126722,-0.0110162,2.03723,0.477447,1.5708,0,126722]
array callbackl: Normal
T_? array callback: [0.126722,-0.0110162,2.03723,0.477447,1.5708,0,126722]
Ountitled1 > src > test > java > ¢n > aubo_robotics > @& AppTest > @ connect 23:28 CRLF UTF-8 4spaces
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@ Simulation 3:) Ma...de ¥ Normal 2026-05-22 10:00:10 AM
e DD @ @
27 . 0 . 0 . 1 Port: 30000 Disconnect )
o

/ Setting About Logout Lock Shutdown

Monitor Joints

Stopped
= Controller Temp 50.67 °C
Untitled_0 s Controller Humidity 30.70 %RH
= Main Voltage 48.94 Vv
2-000 Kg Load * Avg Robot Power 20.20 W
Payload = Current 447 A
* 10 Current 4.47 A
default

© Power off « Tool Current 20.20 mA

Load = Collision Level Close

Robot Variable Log

B RIECE

E Ne Variables

Day Hour Min Sec

0 :00: 00 : 00

50%

omm/s vl" !

Java SDK Android Project Example

This section describes how to use Android Studio to power on the Aubo robot arm via the Java
SDK in the Windows environment.

1. Open Android Studio and navigate through "New Project > Empty Activity > Next".
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Phone and Tablet
Wear OS
Television

Car

XR No Activity Empty Activity Navigation Ul Activity

« : «

+

Basic Views Activity Empty Views Activity Responsive Views Activity

2. Configure the project name as shown in the image.
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Empty Activity
Create a new empty activity with Jetpack Compose
Name SDKTestApplication

Package name com.sdktest.sdktestapplication

Save location D:\Workspace\ AASDKTestApplication

Minimum SDK APl 24 ("Nougat”; Android 7.0)

® Your app will run on approximately 99.2% of devices.

Help me

Build configuration language Kotlin DSL (build.gradle.kts) [Recommended]

Previous Cancel Finish

3. Refer to the Installation Guide to configure the Android project repository.

4. Write the code in the MainActivity file, connect the Android device, and run the Android

program.

» Click to view sample code
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8D SDKTestApplication v Version Control 00, Xiaomi 21051182C = app v

Android v g MainActivity kt

v B3app MainActivity : AppCompatActivity() {
€ ide fun onCreate(savedInstanceState: Bundle?) {
manifests

super.onCreate(savedInstanceState
 AndroidManifestxmi b ¢ ’

setContentView(R.layout. ivity_main)

kotlin+java
. testSDK()

[ com.sdktest.sdktestapplication
>_B)uitheme
MainActivity

[ com.sdktest.sdktestapplication
[ com.sdktest.sdktestapplication
es
(6 drawable
[ layout
B mipmap
D values

> B xml

C2res

v & Gradle Scripts
&2 build.gradlekts
&2 build gradlekts

RobotProxy ()

proguard-rules.pro
@ gradle.properties val B .connectServer(
@ gradle.properties
3 gradle-wrapper.properties
libs.versions.toml
@ local.properties

& settings.gradle.kts (Project Settings)

val connected = connectedFuture.get()
(connected) {
Log.d( tag

} else {
Log.e( tag = "

roxy . Login(
proxy.selectRobot(
?_9 Build Sync Build Output Build Analyzer

SDKTestApplication > &2 settings.gradle kts -8 4spaces & @

5. After running the MainActivity file, check the runtime logs in Logcat as shown. Upon

success, you can see the robot arm has been powered on in the virtual machine.

Logcat | Logcat +

O Xiaomi 21051182C (bdc47314) ~ 7 packagemine

COM. SOKTEST . SOKTESTappL1CcaTion
com. sdktest.sdktestapplication

LTI_WIND BLED com.sdktest.sdktestapplication
DecorView[] com.sdktest.sdktestapplication
testapplicatio com. sdktest. sdktestapplication
testapplicatio com. sdktest. sdktestapplication
com. sdktest . sdktestapplication

com. sdktest. sdktestapplication

com. sdktest.sdktestapplication

com. sdktest. sdktestapplication

ntentFactory com. sdktest.sdktestapplication
ContentCatcher com. sdktest. sdktestapplication
viewContentFactory com. sdktest. sdktestapplication
systen. com. sdktest . sdktestapplication
systen. com. sdktest. sdktestapplication
Systen. com. sdktest . sdktestapplication
com. sdktest. sdktestapplication

Systen. com. sdktest.sdktestapplication
systen. com. sdktest. sdktestapplication
com. sdktest.sdktestapplication

com. sdktest. sdktestapplication

com. sdktest. sdktestapplication

nismatch

5

com. sdktest. sdktestapplication
com. sdktest . sdktestapplication
com. sdktest. sdktestapplication
com. sdktest . sdktestapplication
com. sdktest. sdktestapplication
com. sdktest.sdktestapplication
com. sdktest. sdktestapplication
com. sdktest.sdktestapplication
com. sdktest. sdktestapplication
com. sdktest. sdktestapplication
com. sdktest . sdktestapplication
testapplicatio com. sdktest. sdktestapplication
Systen com. sdktest.sdktestapplication
ProfileInstaller com. sdktest. sdktestapplication
tastanntinatin S IS P FTREEAT
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@Slmulatlnn EDMa...de v - [ Normal
>
27 . 0 . 0 . 1 Port: 30000 Setting

Stopped
Untitled_0
2.000Kg -
Payload
default
Load
Robot = Variable Log
SEEIE
Ne Variables
50% .
omm/s \41—’ ‘
Day Hour Min Sec

0 :00: 00 : 00
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Shutdown
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Troubleshooting

AUBO SDK provides error codes, logs, and exception handling, which are important tools for
analyzing, judging, and resolving issues or errors of the SDK. They can help developers better
debug and manage codes, improving the maintainability, reliability, and stability of codes.
Logs record detailed information about the application in running process, including error
codes and descriptions when an error occurs during running of the program. Exception
handling can be used to diagnose and handle abnormal situations that arise during running of
the program, such as program termination or crashes. Developers can choose appropriate

methods to perform debugging based on specific scenarios and needs.

Error Codes

Error codes fall into three types: system error code, hardware abstraction layer error code, and
runtime error code, defined in the header files system_error.h, hal_error.h, and rtm_error.h
respectively. To view error codes and their corresponding descriptions, please refer to the
document Error Codes.

Log

AUBO SDK provides logs to record detailed information about events, errors, etc. during
program running. Logs perform recording in text format, including timestamps, log levels,
event descriptions, error information, etc. They also provide a history that can help developers
or technical support personnel quickly locate issues when problems arise and provide detailed
information about program running.

Log Level

Log level indicates the severity of the log, ranging from 0 to 5.

LogLevel Value Description
FATAL 0 Severe
ERROR 1 Error
WARNING 2 Warning
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INFO

DEBUG

3

4

BACKTRACE 5

View Logs

Notification
Debug

Backtrace

Users can view logs in the following two ways:

1. Log Files: On the AUBO Sim virtual machine or teach pendant, users can find the

aubo_control and aubo_scope log files. The aubo_control log file represents the server and

the aubo_scope log file represents the teach pendant. The file path is /root/arcs_ws/log, as

shown in the figure below:

File

iDS¢DON B O

I

L

o @

o Bookmarks Help

Recent
Home
Desktop
Documents
Downloads
Music
Pictures
Videos
Trash

Network

Computer

Connect to Server

aubo_control.1.log

aubo_control.6.log

aubo_control.11.
log

aubo_control.16.
log

aubo_control.log

aubo_scope.log

aubo_control.2.log

aubo_control.7.log

aubo_control.12.
log

aubo_control.17.
log

aubo_scope.i.log

aubo_control.3.log

aubo_control.8.log

aubo_control.13.
log

aubo_control.18.
log

aubo_scope.2.log

aubo_control.4.log

aubo_control.9.log

aubo_control.14.
log

aubo_control.19.
log

aubo_scope.3.log

aubo_control.5.log

aubo_control.10.
log

aubo_control.15.
log

aubo_control.20.
log

aubo_scope.d.log

2. Terminal Real-time Log Printing: Open the terminal on the AUBO Sim virtual machine or

teach pendant, switch to the folder path /root/arcs_ws/log where the logs are located, and

enter tail -f aubo_control.log or tail -f aubo_scope.log. While running the program, users

can see the log printing information of the server or teach pendant in real time on the

terminal, monitor the program's running status, reproduce error issues, or find the causes of

errors.

Exception
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AUBO SDK supports exception handling, and the AuboException class is defined in its header
file type_def.h. Errors may occur during program running, leading to abnormal situations such
as program termination or crashes. Developers can add codes to the program to catch
exceptions to avoid issues like crashes or unresponsiveness, and to locate the position or cause
of the error.

AuboException Class

In C++, the AuboException class includes three member functions: type(), code(), and what().

type() is used to return the exception type, that is, an enumerated value of error_type that
identifies the specific type of exception, such as pars_error, invalid_request and
method_not_found.

Enumerated values of error_type are defined as follows:

enum error_type

{
parse_error = -32700, ///< Parsing error
invalid_request = -32600, ///< Invalid request
method_not_found = -32601, ///< Method not found
invalid_params = -32602, ///< Invalid parameters
internal_error = -32603, ///< Internal error
server_error, ///< Server error
///< This type is returned when -32099<= code_<=-3
invalid ///< Invalid
/// This type is returned when code_ is not within
i

code() is used to return the error code of the exception, that is, an enumerated value of

ExceptionCode that represents the specific error situation of the exception.

Enumerated values of ExceptionCode are defined as follows:

enum ExceptionCode

{
EC_DISCONNECTED = -1, ///< Disconnected

EC_NOT_LOGINED = -2, ///< Not logged in
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EC_INVAL_SOCKET
EC_REQUEST_BUSY
EC_SEND_FAILED = -5, ///< Sending failed

-3, ///< Invalid socket
-4, ///< Request busy

EC_RECV_TIMEOUT = -6, ///< Receiving timeout
EC_RECV_ERROR = -7, ///< Receilving error
EC_PARSE_ERROR = -8, ///< Parsing error

EC_INVALID_REQUEST = -9, ///< Invalid request
EC_METHOD_NOT_FOUND = -10, ///< Method not found
EC_INVALID_PARAMS
EC_INTERNAL_ERROR
EC_SERVER_ERROR = -13, ///< Server error
EC_INVALID = -14 ///< Invalid

-11, ///< Invalid parameters

-12, ///< Internal error

i
what() is used to return a detailed error message of the exception object.

Example of C++ Exception Catch

When writing a program in C++, use try/catch to catch and handle potential exceptions. The
codes are as follows:

try{
...// Code that causes an exception

}
catch(const arcs::aubo_sdk: :AuboException& e) {
// Print exception information
std::cout << "An exception occurs: " << e.what() << std::endl;
// Print the error code
std::cout << "Exception code: " << e.code() << std::endl;
// Print the exception type

std::cout << "Exception type: " << e.type() << std::endl;

Example of Python Exception Catch

When developing with Python, use try/except for exception handling. The codes are as follows:
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try:
...# Code that causes an exception
except pyaubo_sdk.AuboException as ex:
print("An exception occurs: ", ex)
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Introduction to servoJ Function

servoJoint refers to the method of precisely controlling the movement of the robot arm

joints through servo motors with built-in control systems. The servoJoint interface

represents the servo position in joint space (linear).

1. ServoJ Interface

1.1 Parameters of Interface

c++

// ServoJ Joint Space Servo

/**

*

*/

Parameter definitions:

q:
a:
Vi
o:

Target value, that is, the radians of the six joints.
Acceleration, not yet implemented.
Velocity, not yet implemented.

Expected movement time of the robot arm controlled by the command [s]

lookahead_time: Specifies the movement duration of the robot before starting to

gain: Proportional gain for tracking the target position [100, 200], used to co

int servoJoint(const std::vector<double> &q, double a, double v, double t,

double lookahead_time, double gain);

1.2 Parameter Adjustment Method

1. Setthe t value (t>=0.005). The larger the t value, the slower the robot arm moves; the
smallerthe t value, the faster the robot arm moves.

2. Runthe servoJoint example and adjust the parameters of

std::this_thread::sleep_for() tosimulate the network delay.

Note: Currently, the available parameters for the servoJoint interfaceare q and t . g

represents the target trajectory point sent to the robot arm, and t represents the expected

running time from the previous point to the current point. When this t value is set as the
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interval time for continuously calling the servoJoint interface, the effect is theoretically

the best.

1.3 Usage Conditions

To ensure real-time performance, please use the Linux operating system and use a wired

network for connection.

1.4 Automatic Exit Mechanism

The servoJd function has a mechanism to automatically exit the servo mode. After exiting
the servo mode, this function cannot control the movement of the robot arm anymore. To

execute such control again, this function must re-enter the servo mode.

The automatic exit mechanism includes:

e When any of interfaces such as "stopJoint/stopLine/abort" is called through the "SDK", the
servo mode will automatically exit;

e Oncethedrag modeisenabled, the servo mode will automatically exit;

e Ifno ServoJoint command is received for a long time (5 times the expected movement
time, t ),the servo mode will automatically exit;

After the servo mode exits, to continue using the servoJ function, setServoMode(true)

must be called through the "SDK" to re-enter the servo mode;

1.3 Typical Application Scenarios
e This function is suitable for applications that require precise and stable motion control, such
as assembly, cell separation and electronic component assembly;

e This function is suitable for applications that require high torque and precision, such as
machining and automotive manufacturing;

e This function is suitable for applications that need to adapt to various workpieces in fixed
and non-fixed shapes, such as mold manufacturing and material handling;

1.4 Problem Handling
Problem 1: Robot Arm Shaking
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Check if the network communication is normal, and use a wired network for connection;

To improve the real-time performance, use a Linux operating system with a real-time
kernel;

Check if the time intervals of the issued trajectory points are uniform and continuous, and
appropriately increase the t value.

Problem 2: Robot Arm Stops Moving After a Period of Time

The following log may appear:

11/09/23 17:37:57.101697 |934] INFO robl::alg - aral::initMovementAttribute - trajectory_setup.cpp:732 max_vel: 3.11049, 3.11049, 3.11049, 3.11049, ,
3.11049, 3.11049 max_acc: 31.4, 31.4, 31.4, 31.4, 31.4, 31.4 max_jerk: 251.2, 251.2, 251.2, 251.2, 251.2, 251.2

11/89/23 17:37:57.181761 [934] INFO robl::alg - aral::updateMotion - trajectory_tracking.cpp:391 HBNEHEHEFTTAUEREGES, BFET

fH: -0.994666, 0.0860886, -0.773704, 0.937372, -1.54666, -1.8872

11/09/23 17:37:57.116099 [934] INFO robl::alg - aral::computeTimeStamps - velocity_profile_otg.cpp:131 addLinevel iTENEEIEIRI], duration: @.ees,

maxV: 3.11e49, 3.11049, 3.11049, 3.11049, 3.11049, 3.11049, maxA: 31.4, 31.4, 31.4, 31.4, 31.4, 31.4, maxJ: 251.2, 251.2, 251.2, 251.2, 251.2, 251.2
11/09/23 17:37:57.116120 [934] WARNING robl::alg - aral::computeTimeStamps - velocity profile_otg.cpp:137 addLineVelitENEE¥ERBAT with Typev OTG, FEAT
(us): 3135.71 ¥BRIATIEI(us): 2000

11/09/23 17:37:57.116447 [934] INFO robl::alg - aral::add - trajectory_queue.cpp:449 HlFAF|REEINAIER Rid -1:-1 ZTOANVISEE: 0 0 0 0 0 0 BipEE:

Peo00 0 IAINEE: oee000 BIFIMNES: 0000 0 0 maxv: 3.11049 3.11049 3.11049 3.11049 3.11049 3.11049 maxA: 31.4 31.4 31.4 31.4 31.4 31.4 maxJ:
251.2 251.2 251.2 251.2 251.2 251.2

11/@9/23 17:37:57.11694@ [934] INFO robl::alg - aral::step - trajectory_queue.cpp:289 Finish one trajectory unit, path id: -1
11/89/23 17:37:57.117079 [934] INFO robl::alg - aral::updatePlanStartPoint - trajectory_setup.cpp:346 igEHIKIES F—ERISEIBIAXTIMAA: -0.994667,

0.0860886, -0.773704, 0.937372, -1.54666, -1.8872 XTHHEEA: -4.80493e-20, 6.66708e-24, 5.84346e-26, 1.10556e-19, 5.2145¢-24, 1.57369e-23 ETHIEER:
4.99682¢-17, @, 0, 3.40033¢-17, @, @

[11/09/23 17:37:57.126277 [934] INFO robl - Exiting servo mode without calling the servoloint interface for ©.026 seconds

11/09/23 17:37:57.126440 [934] INFO robl::alg - aral::updatePlanStartPoint - trajectory_setup.cpp:346 1% milkles F—ERIRI=ICIA XA : -0.994666,
©.0860886, -0.773704, ©.937372, -1.54666, -1.8872 XT5iEEAN: 0, 0, 0, 0, 0, 0 ETIEEH: 0, 0, 0, 0, 0, © |
11/©9/23 17:37:57.126590 [953] DEBUG robl - >>> servoJloint [-0.9946664989950161, ©.08602861804099621, -0.7737044900137799,

8.9373719010486864, -1.5466607623079022, -1.8872040933408862]

11/9/23 17:37:57.126660 [953] DEBUG aubo_comm - jsonrpc_asio.h:70 [conn_id:2] req: {"id":"visZSIYz-Wq4P-

hugp","jsonrpc”:"2.0", "method": "robl.MotionControl.servoJoint", "params":{"a":0.2,"gain":200.0, "lookahead_time":0.1,"q":[-0.9946664989950161,0.086088618040
99621, -0.77370449080137799,0.9373719010486864, -1.5466607023079622, -1.8872040933408862],"t":0.0085,"v":0.2}} rep: {"id":"visZSIYz-Wq4P-
hugp","jsonrpc”:"2.0", "result":0}

11/09/23 17:37:57.127091 [934] INFO robl::alg - aral::scaleVelAndAcc - trajectory_speed_adjust.cpp:14 FPISEBINEELLGI: 1 IHEELLG: 1 e N o
11/@9/23 17:37:57.127169 [934] DEBUG robl::alg - trajectory_plan.hpp:248 tpScaleVelocityAndAcceleration 1

11/89/23 17:37:57.127209 [934] INFO robl::alg - aral::setEndEffectorFrameInFlange - robot_parameter_setup.cpp:77 igSHMEREIITE, AT E=4IRR
BIES: [o, 0, 0, 0, 0, @]

11/09/23 17:37:57.127250 [9341 DEBUG robl::ale - trajectorv plan.hop:261 Init last tareget -©.994666.0.0860886.-0.773704.0.937372.-1.54666.-1.8872 M

e Due to the uneven call time of the servoJoint interface executed by the customer's own

program, the interval time of a certain call is too long (exceeding t*5s). As a result, the
automatic exit mechanism is triggered. Appropriately increase the t value and run the
program again;

2. Test

Considerations: CPU processing capability, memory size, bandwidth, latency, and other factors

of the system.

System Platform Test:

windows platform (without live patching)
linux ubuntu16.04 platform (without live patching)

linux ubuntu16.04 platform (with live patching)
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Performance Test:

Use benchmarking methods: Cycle time comparison, maximum payload test, transmission

efficiency test, and real-time performance test.

Note: When running the servoJd example, wait till the program execution is completed. Do not
interrupt it midway. Otherwise, after the servo mode is enabled, the servoJ example will

not be closed.

2.1 Preparation before Test

2.1.1 Network and Firewall Settings
ARCS Software Network Configuration:

https://docs.aubo-robotics.cn/application_notes/26-arcs-networkconfig/

A wired static network configuration is used on the linux ubuntui6.04 platform (with live

patching).
2.1.2 Check linux ubuntu16.04 Platform for Live Patching
Steps:

1. Open the terminal.

2. Run the command:

bash
uname -r # This command displays the currently running kernel version number

3. If the kernel version number ends with -rt plus more characters (for example: 4.14.195-
rt94 ), it indicates that the live patching of the kernel is installed; If thereisno -rt ,thereis

no live patching on the current machine.

2.2. Test Using servod Examplein sbK

99/183


https://docs.aubo-robotics.cn/application_notes/26-arcs-networkconfig/

A AUBO Developer

2.2.1 Test Process
Note:

When performing test on various system platforms, bind the routine to be tested to an isolated

CPU , callthe servoJ interface, adjust parameters, and analyze the collected data through

plotting and observe the robot arm's shaking phenomenon by touching the robot arm to

determine the test results.

Example Code of example_servoj2

Execution Result:

‘ 000 an
- = lﬁgﬂfgﬁﬂg = [1] = Unix (LF) < Line: 258, Col:
[Info] [connector_asio.h:188] Connect to 172.16.3.191:36004
[Info] [rpc.cpp:85] SDK INTERFACE VERSION: 6.26.8
[Info] [rpc.cpp:86] SERVER INTERFACE VERSION: 6.20.8
[Info] [connector_asio.h:152] RPC Client login
» » example o P
P servoJoint finish!
' j:g:ﬁ:Servuj end
% <RETURN> RXFAEFO...

56 B

» [ aubope
» [ robot_prg
> [ src

. » i <Headers>

File Line  AddressConditicignore Threads

L2l ° Type to locate (.. 1 [8]30 2 Search Results 3 UAEFFHItY 4 4 S5 QML Debugger Console 6 To-DoZEl 7 #Z{5S 8 Version Control 9 Test Results *

2.2.1.1 windows Platform (without Live Patching)
1. Configure the network and test the connectivity of the network.
2. Execute the test example of example_servoj2 .

3. Record the results.

Use a real-time system, set up real-time processes, bind the real-time processes to an

isolated cpu ,andcall servoj with a period of 5ms .

e Qualitative analysis

Touch the robot arm by hand to feel it, which shakes obviously, seen with naked eyes.
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e Quantitative analysis

From the figure below, it can be analyzed that the robot arm has significant vibration.

hw joint position

0.5

hw joint position

-0.5 -

Time

real joint position

0.5

real joint position

-0.5

Time
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hw joint speed

real joint velc

real joint acc

hw joint speed

0.6

0.4

0.2

-0.2

-0.4

Time

real joint velc
0.6

0.4

0.2

-0.2

-0.4

-0.6

-0.8

Time

real joint acc

Time
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hw joint acc

m M«\ "

hw joint acc

i llﬂ

(

1.

Time

real joint current
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real joint current

Time

2.2.1.2 linux ubuntu16.04 Platform (without Live Patching)
1. Configure the network and test the connectivity of the network.

2. Execute the test example of example_servoj2 .

3. Record the results.

Use a real-time system, set up real-time processes, bind the real-time processes to an

isolated cpu ,and call servoj with a period of sms .

e Qualitative analysis
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Touch the robot arm by hand to feel it. There is slight shaking during the movement, which

is more noticeable compared to the linux ubuntui6.04 platform (with live patching).

However, the shaking is not obvious during the ascent and descent.
e Quantitative analysis

From the figure below, it can be analyzed that the robot arm basically does not vibrate.

real joint position

real joint position

Y

Time

plan joint position

0.016

0.014

0.012

0.01

0.008

plan joint position

0.006

0.004

0.002
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hw joint position

0.5

hw joint position
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real joint velc
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0.5

real joint velc
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real joint acc
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2.2.1.3 linux ubuntu16.04 Platform (with Live Patching)
Steps:

1. Configure the network and test the connectivity of the network.

2. Execute the test example of example_servoj2 .
3. Record the results.

Use a real-time system, set up real-time processes, bind the real-time processes to an
isolated cpu ,and call servoj with a period of sms .

e Qualitative Analysis
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Touch the robot arm by hand to feel it. There is some shaking during the ascent and descent
of the robot arm, but there is no shaking phenomenon during the motion except ascent and
descent.

e Quantitative Analysis

Real Robot Arm (running aubo_control in the control box)

From the figure below, it can be analyzed that the robot arm basically does not vibrate.

real joint position

real joint position
IS
2

Time

hw joint position

hw joint position
o
o

Time
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real joint velc

25

real joint velc
)

-25

Time

hw joint speed

25

0.5

hw joint speed
IS

05F

Time

real joint acc

real joint acc
o

Time
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hw joint acc

hw joint acc

Time

real joint current

real joint current

Time

plan joint speed

0.0008

0.0007

0.0006

0.0005

0.0004

0.0003

plan joint speed

0.0002

0.0001

-0.0001

-0.0002
06/25/23 17:27:30.844157 06/25/23 17:27:30.844472 06/25/23 17:27:30.844727 06/25/23 17:27:30.844980 06/25/23 17:27:30.845267

Time
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plan joint acc

0.1

0.08

0.06

plan joint acc
)
T

-0.1
06/25/23 17:27:30.844157 06/25/23 17:27:30.844472 06/25/23 17:27:30.844727 06/25/23 17:27:30.844980 06/25/23 17:27:30.845267

Time

plan joint position

0.5

plan joint position
IS

-0.5

-1
06/25/23 17:27:30.844157 06/25/23 17:27:30.844472 06/25/23 17:27:30.844727 06/25/23 17:27:30.844980 06/25/23 17:27:30.845267

Time

Simulated Robot Arm (running "aubo_control" on the virtual machine)

From the figure below, it can be seen thatinthe hw joint speed graph,the robot arm has

some shaking during the ascent and descent.

hw joint acc

i T T i ‘\I y }‘ .« J
L“\\v"‘\‘ \\\“ MI

cl“ \
il

hw joint acc
o
S

Time
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real joint acc

real joint acc

plan joint acc

Time

plan joint ace

real joint velc

25

0.5

-0.5

-2.5

Time

real joint vele

Time
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plan joint speed

25

0.5

-0.5

-25

plan joint speed

hw joint speed

25

0.5

-0.5

-25

Time

hw joint speed

real joint position

25

0.5

-0.5

Time

real joint position

Time
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2.2.2 Test Results

System Platform

CPU

Test Result
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windows platform (without
live patching)

linux ubuntui16.04 platform
(without live patching)

linux ubuntu16.04 platform
(with live patching)

11th Gen Intel(R) Core(TM) i7-1165G7 @
2.80GHz

11th Gen Intel(R) Core(TM) i7-1165G7 @
2.80GHz

Control box (real robot arm): 1Intel(Rr)
Celeron(R) CPU N3160 @ 1.60GHz

virtual machine (simulated robot arm): 1ith
Gen Intel(R) Core(TM) i7-1165G7 @ 2.80GHz

2.2.3 Comparative Analysis of Test Results

Significant
vibration

Slight

vibration

Minimal
vibration

Known from the analysis above, the degree of vibration of the robot arm is as follows:

windows platform (without live patching) > linux ubuntu16.04 platform (without live

patching) > linux ubuntu16.04 platform (with live patching). Among them, the linux

ubuntu16.04 platform (with live patching) has the best effect, the difference in effect between

linux ubuntu16.04 platform (without live patching) and linux ubuntui6.04 platform (with

live patching) is not significant, and the windows platform (without live patching) has the

worst effect, with significant vibration.
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Fequently Asked Questions

Q1. When creating a new C++ project in Visual Studio, after
including the AUBO SDK header and library files, a
compilation error occurs in type_def.h "newline in constant'.

Issue Screenshot:

212 | A ErofE=tmo4 (@ EEe6 | |YS &AL+ IntelliSense - EEEiRE
mE

Project1

EERERGT
BiElsE | EiH

Solution: Set the compiler option /utf-8 in your project settings. Note: If there are multiple

parameters, please separte them with spaces.
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Project1 EtEm ? X

EE(C): |i&EsN(Debug) v | FEEP): | iEsh(xe4) e ECEETERR(O)...

4 FiEEHE ~ | FraiEIm(L)
=M AMC /permissive- /ifcOutput "x64\Debug\" /GS /W3 /Zc:wchar t /Z1 /Gm- /Od /sd|
(=5 fFd"x64\Debug\vc143.pdb" /Zciinline ffp:precise /D " DEBUG" /D " CONSOLE" /D
i, " UNICODE" /D "UNICODE" /errorReport:prompt /WX- /Zc:forScope /RTC1 /Gd /MDd /FC
VC++ BE [Fa"x64\Debug\" /EHsc /nologo /Fo"x64\Debug\" /Fp"x64\Debug\Project1.pch"
4 CfC++ | /diagnostics:column
=R
rntd
FughEgE
HIB4ERE
ES
B
AEEE
EEEE
=
FriaiEln
WS I
322
b EmTE EAfthiEIm(D)
P XML 34 nkas ,’utf—BI
b HEEEE
I SEREEHSE
I BENEEE ~

AT B ERAIR S &

B RIF(A)

Q2. In Visual Studio, the /utf-8 option has been set, but the
code contains Chinese characters, and a compilation error
occurs: ""newline in constant".

Issue Screenshot:
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robot_name = ¢ getRobotName!
robot_interface i-»getRobotInterface

robot_interface->getMotionControl()->setSpeedFraction

robot_interface->getMotionControl
joint angle, 8@ * (M _PI / )

ret waitArrival(robot_interface);

<< std::endl;

std: :endl;

robot_interface->getMotionControl()-»setServoMode (

rvoModeEnabled L
B if > -
@ FHIERAE f1:54 FFE6 =E  CRLF
- 0 x
®y| ERE + IntelliSense - 3 P~
B
UBORobot
TestAUBORobot

Solution:

e Solution 1: End Chinese string with a space.

e Solution 2: Change Chinese string to an English string.

Q3. When running the program in Visual Studio, an unhandled
AuboException is thrown, causing the program to crash.

Issue Screenshot:
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main

v #ifdet VIN32

Hendif
rpc_cll = std::make_shared:

-rzetRequestTimeout

MERSE
examplestartur
0x00007FF85EA7B699 4h{ir T~ Projectl.exe Ry EFREMENEE:
Microsoft C++ 5&: arcszcommon_interface::AuboException, firF
A#EFAIE 0x000000992BD5FODO 4k,
8 i Copilot | BEME | SHEMES | /S5 Live Share 255
P SEIRE

return U;

Solution: Use AuboException for exception handling in the code. For specific methods, please

refer to Exception Handling,

Q4. RPC connection failed, SDK log error "Connect to
<IP_ADDRESS>:<PORT> FAILED".

Issue Screenshot:

B3 Microsoft Visual Studio i@lisiEsls -
{ mnector_asio. h:120]| Connect to 127.0.0.1:30004 FAILED: §H T HEriH5EHLELH

Solution:

1. The <IP_ADDRESS>:<PORT> shown in the console SDK logs indcates the target robot's IP
address and RPC port number. Please note that the RPC port number is fixed at 30004.

2. Check if the robot IP address and RPC port number in the code are correct.

3. Check the network connection between the local computer and target robot. You can use
the ping command to test. For detailed instructions, refer to SDK PC to Robot
Communication Setup.
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Q5. The try/catch block caught an AuboException with the
message ""RPC request timeout'.

Issue Screenshot:
B8 Microsoft Visual Studio EifiEsls _ O >
[Info] [r._ 1ds \aubo_sd

Solution:

1. Ensure that you have called setRequestTimeout to set the request timeout before invoking

the RPC client's connect interface. If not, please add setRequestTimeout(1000).

2. If setRequestTimeout is already called, try to increase the time. For example, change the

input to 3000 to improve the request success rate.

Q6. When running the C++ example from the SDK package on
Windows 7, the error occurs: "This program can't run because
api-ms-win-core-libraryloader-11-2-0.dll is missing from the
computer."

Issue Screenshot:
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DQ =iHF)  RIEE) W\ Git(G) mME(P) 4AkB) E(D) WS SN TEM FREX) ®0Ow) e R (ot P BR R, (w
|G- -2 %09 - -] pebug 54 HEC) - @ a CRARERE D T 2 LveShare 2
B [4316] example_startup.exe  ~ AR - B e s
%] example_startup = (SEE) ~| @ main(int argc, char ** argv) o-&
TSR UTF-E I l @Al o-a@ &=
PLCP_UTRE) ; RS EEFEEECH +) P~
1 BAAR “visual_studio” (5 AIRE , #£ 54
cli = std: make_chared¢RpcClient>(); : t ::::E::—:z:z’l
F: %E ReC et - — 2
2= Timeaut (1000 hicill e oL - P % example rtde
3
El

%] example_servoj2

RFC BRS
OCAL TP, 30004);

% example_startup
b =m5|H
b SHEMERRIA
4 #: example_startup.cpp
¢ examplePoweroff(RpcClientPtr)

[

g TR , BN ENhEs
api-ms-win-core-libraryloader-11-2-0.dll, SHlET=SEREFLIER
LI,

% exampleStartup(RpcClientPtr)
I+l LOCAL_IP

@ main(int, char **)

? waitForRobotMode(Robotinterface

A EDEA: RS

rpe_cli->logout ()

2 BRI BRTHER
100% - O FRmEimE 101 TS5 SR CRLF

' 'M“""trlﬂ"mmm“ﬁ'm“'»«»

EFR(Ctrl-E) DTHEERS): B
] “exanple_startup. exe” (Win32): EME “C:\Vindows\System32\nsctf.dll” « -
“example_startup. exe” (¥in32): EA0# “C:\¥indows\Systend2\WSHTCPIF.DLL” «
“example_startup. exe” (Win32): EA0# “C:\¥indows\Systend2\wships, d11” o
“exanple_startup. cxe” (¥in32): EA0 do
“exanple_startup. exe” (¥in32): E#k
exe” (Win32):

Cause of Issue: The cryptbase.dll file in the lib folder of the SDK package is not compatible
with the cryptbase.dll file that comes with the Windows 7 system.

Solution:

e Solution 1: Only import aubo_sdkd.dll, aubo_sdk.dll, aubo_sdkd.lib and aubo_sdk.lib from
the lib folder.

e Solution 2: Delete cryptbase.dll from the lib folder.

e Solution 3: Replace the cryptbase.dllfile in the lib folder with the local computer's
C:\Windows\System32\cryptbase.dll.

Q7. When doing development with the C++ SDK, isit
necessary to load all the DLL files in the lib folder of the SDK
package?

Solution: Only aubo_sdkd.dll and aubo_sdkd.dll are needed.

Q8. What to do when Gradle sync verification fails to resolve
dependencies?

Solution:

1. Check the private repository address: Verify the Maven repository configuration in
settings.gradle.kts , ensuring the address is accessible and free of typos.
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2. Test Nexus network connectivity: Verify that the current network can properly access the
AUBO internal Nexus repository, and check for proxy/firewall blocks.

3. Confirm settings.gradle.kts loading status: Ensure the file has correct syntax and paths,
and there are no loading failure logs during Gradle sync.
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Aubo Sdk Error Code

Abbreviations

e JNT:joint

e PDL: pedstral

e TP:teach pendant

e COMM: communication

e ENC: encoder

e CURR: current

e POS: position

e PKG: package

* PROG: program

Error Codes

Error Name

DEBUG

POPUP

POPUP_DISMISS

SYSTEM_HALT

INV_ARGUMENTS

USER_NOTIFY

MODBUS_SIGNAL_CREATED

MODBUS_SIGNAL_REMOVED

Error
Code

10

11

123/183

Description

Debug message

{}

Popup title: {},
msg: {}, mode: {}

{}
{}

Invalid
arguments.

{}

Modbus signal {}
created.

Modbus signal {}
removed.

Recommend

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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MODBUS_SIGNAL_VALUE_CHANGED

RUNTIME_CONTEXT

INTERP_CONTEXT

PROGRAM_LOADED

TASK_DELETED

MODBUS_SLAVE_BIT

MODBUS_SLAVE_REG

PNIO_SLAVE_SLOT_VALUE

PNIO_CONNECT_STATUS

PNIO_DEVICE_NAME

PNIO_IP

ICM_SERVER_STATUS

EIP_X

1247183

12

13

14

15

16

20

21

30

31

32

33

40

50

Modbus signal {}
value changed
to {}

tid: {} lineno: {}
index: {}
comment: {}

tid: {} lineno: {}
index: {}
comment: {}

program
loaded: {}

tid: {}

Modbus slave
address: {} value

{}

Modbus slave
address: {} value

{}

PNIO slot: {}
subslot {} index
{}value {}

PNIO
connection
status changed
to {}

PNIO device
name changed
to {}

PNIO ip {} mask
{} gateway {}

ICM server
status changed
to {}

ICM slot: {}
index {}
subindex {}

suggest..

suggest..

suggest..

suggest..

was delete

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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LOG_PROGRAM_SUCCESS

LOG_PROGRAM_FAILED

LOG_PROGRAM_FAILED2

JOINT_ERR_OVER_CURRENET

JOINT_ERR_OVER_VOLTAGE

JOINT_ERR_LOW_VOLTAGE

JOINT_ERR_OVER_TEMP

125/183

100

101

102

10001

10002

10003

10004

[{}] Load

program {}
successful

[{}] Load
program {}
failed, file not
found

[{}] Load
program {}
failed,
configuration
file (.ins) does
not match

joint{} error:
over current

joint{} error:
over voltage

joint{} error: low

voltage

joint{} error:
over
temperature

suggest..

suggest..

suggest..

(a) Check for
circuit. (b) L
Complete reb«
sequence. (c)
happens more
two timesin
replace joi

(a) DoaCom
rebooting seq!
(b) Check 48V

supply, curr
distributer, et
eater and Co
Board for iss

(a) DoaCom
rebooting seqi
(b) Check for
circuitin robo
(c) Check 48V
supply, curr
distributer, et
eater and Co
Board for iss

(a) Check rob
environment
make sure the
is operating v
recommended
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JOINT_ERR_HALL

JOINT_ERR_ENCODER

JOINT_ERR_ABS_ENCODER

JOINT_ERR_Q_CURRENT

JOINT_ERR_ENC_POLL

JOINT_ERR_ENC_Z_SIGNAL

JOINT_ERR_ENC_CAL

JOINT_ERR_IMU_SENS

JOINT_ERR_TEMP_SENS

JOINT_ERR_CAN_BUS

JOINT_ERR_SYS_CUR

JOINT_ERR_SYS_POS

JOINT_ERR_OVER_SP

JOINT_ERR_OVER_ACC

JOINT_ERR_TRACE
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10005

10006

10007

10008

10009

10010

10011

10012

10013

10014

10015

10016

10017

10018

10019

joint{} error: hall

joint{} error:
encoder

joint{} error: abs
encoder

joint{} error:
detect current

joint{} error:
encoder
pollustion

joint{} error:
enocder z signal

joint{} error:
encoder
calibrate

joint{} error:
IMU sensor

joint{} error:
TEMP sensor

joint{} error:
CAN bus error

joint{} error:
system current
error

joint{} error:
system position
error

joint{} error:
over speed

joint{} error:
over accelerate

joint{} error:
trace accuracy

(b) Do a Com
rebooting seq

suggest..

Check enco
connectio

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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JOINT_ERR_TAG_POS_OVER

JOINT_ERR_TAG_SP_OVER

JOINT_ERR_COLLISION

JOINT_ERR_COMMON

JOINT_ERR_SWITCH_SERVO_MODE

JOINT_ERR_MOTOR_STUCK

JOINT_ERR_REDUCER_OVER_TEMP

JOINT_ERR_REDUCER_NTC

JOINT_ERR_ABS_MULTITURN

1277183

10020

10021

10022

10023

10024

10025

10026

10027

10028

joint{} error:
target position
out of range

joint{} error:
target speed out
of range

joint{} error:
collision

joint{} error:
unkown error.
Check
communication
with joint.

joint{} error:
switch servo
mode timeout.

joint{} error:
motor stucked.

joint{} error:
reducer over
temperature

joint{} error:
reducer TEMP
sensor failure

joint{} error:
absolute
encoder
multiturn error

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do aCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do aCom
rebooting seq
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JOINT_ERR_ADC_ZERO_OFFSET

JOINT_ERR_SHORT_CIRCUIT

JOINT_ERR_PHASE_LOST

JOINT_ERR_BRAKE

JOINT_ERR_FIRMWARE_UPDATE

JOINT_ERR_BATTERY_LOW
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10029

10030

10031

10032

10033

10034

joint{} error:
ADC zero offset
failure

joint{} error:
short circuit

joint{} error:
motor phase
lost

joint{} error:
brake failure

joint{} error:
firmware
update failure

joint{} error:
battery low

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do a Com
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do a Com
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do a Com
rebooting seq
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JOINT_ERR_PHASE_ALIGN

JOINT_ERR_CAN_HW_FAULT

JOINT_ERR_POS_DISCONTINUQOUS

JOINT_ERR_POS_INIT

JOINT_ERR_TORQUE_SENSOR

JOINT_ERR_OFFLINE

JOINT_ERR_BOOTLOADER

10035

10036

10037

10038

10039

10040

10041

129/183

joint{} error:
phase align

joint{} error:
CAN bus hw
fault

joint{} error:
target position
discontinuous

joint{} error:
position
initiallization
failure

joint{} error:
torqure sensor
failure

joint{} error:
joint may be
offline

joint{} error: The

jointisin
bootloader
mode. Retry

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do a Com
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) Do a Com
rebooting seq

(a) Check rob
environment
make sure the
is operating v
recommended
(b) DoaCom
rebooting seq

(a) Check joi
hardware. (b)
joint's id

suggest..
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JOINT_ERR_SLAVE_OFFLINE

JOINT_ERR_SLAVE_BOOTLOADER

IFB_ERR_ROBOTTYPE

IFB_ERR_ADXL_SENS

IFB_ERR_EN_LINE

IFB_ERR_ENTER_HDG_MODE

IFB_ERR_EXIT_HDG_MODE

IFB_ERR_MAC_DATA_BREAK

IFB_ERR_DRV_FIRMWARE_VERSION

INIT_ERR_EN_DRV

INIT_ERR_EN_AUTO_BACK

INIT_ERR_EN_CUR_LOOP
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10042

10043

20001

20002

20003

20004

20005

20006

20007

20008

20009

20010

firmware
update.

slave joint{}
error: slave joint
may be offline

slave joint{}
error: The slave
jointisin
bootloader
mode. Retry
firmware
update.

Robot error
type!

Acceleration
sensor error!

Encoder line
error!

Robot enter
handguide
mode!

Robot exit
handguide
mode!

MAC data break!

Motor driver
firmware
version error!

Motor driver
enable failed!

Motor driver
enable auto
back failed!

Motor driver
enable current
loop failed!

(a) Check slave
hardware. (b)
slave joint's

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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INIT_ERR_SET_TAG_CUR

INIT_ERR_RELEASE_BRAKE

INIT_ERR_EN_POS_LOOP

INIT_ERR_SET_MAX_ACC

SAFETY_ERR_PROTECTION_STOP_TIMEOUT

SAFETY_ERR_REDUCED_MODE_TIMEOUT

SYS_ERR_MCU_COM

SYS_ERR_RS485_COM

IFB_ERR_DISCONNECTED

IFB_ERR_PAYLOAD_ERROR

IFB_OFFLINE
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20011

20012

20013

20014

20015

20016

20017

20018

20019

20020

20021

Motor driver set
target current
failed!

Motor driver
release brake
failed!

Motor driver
enable postion
loop failed!

Motor set max
accelerate
failed!

Protective stop
timeout!

Reduced mode
timeout!

Robot system
error: mcu
communication
error!

Robot system
error: RS485
communication
error!

Interface board
may be
disconnected.
Please check
connection
between IPC
and Interface
board.

Payload error.

ifaceboard
error:
ifaceboard may
be offline

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

(a) Check ifacel
hardware. (b)
ifaceboard':
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IFB_SLAVE_ERR_BOOTLOADER

IFB_ERR_BOOTLOADER

IFB_SLAVE_OFFLINE

ROBOT_BE_PULLING

PSTOP_ELBOW_POS

PSTOP_STOP_TIME

PSTOP_STOP_DISTANCE

20022

20023

20024

30001

30002

30003

30004

ifaceboard
error: The
ifaceboard isin
bootloader
mode. Retry
firmware
update.

interface slave
board error:
interface slave
board may be
offline

interface slave
board error: The
interface slave
boardisin
bootloader
mode. Retry
firmware
update.

Something is
pulling the
robot.

Protective Stop:

Elbow position

close to safety
plane limits.

Protective Stop:
Exceeding user
safety settings
for stopping
time.

Protective Stop:
Exceeding user
safety settings
for stopping
distance.

suggest..

(a) Check inte
slave boar:
hardware. (b)
interface sl:
board's ic

suggest..

Please check
configuration,f
and mount
settings

Please move
Elbow joint ¢
from the safety

(a) Check spee
accelerations
program (b) (

usage of TCP,p

and CoG corre
Check exter
equipmentacti
if correctly

(a) Check spee
accelerations
program (b) (

usage of TCP,p

and CoG corre
Check exter
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PSTOP_CLAMP

PSTOP_POS_LIMIT

PSTOP_ORI_LIMIT

PSTOP_PLANE_LIMIT

PSTOP_POS_DEVIATE

JOINT_CHK_PAYLOAD

PSTOP_SINGULARITY

PSTOP_CANNOT_MAINTAIN

133/183

30005

30006

30007

30008

30009

30010

30011

30012

Protective Stop:
Danger of
clamping

between the

Robot’ s lower

arm and tool.

Protective Stop:
Position close
to joint limits

Protective Stop:
Tool orientation
close to limits

Protective Stop:
Position close
to safety plane
limits

Protective Stop:
Position
deviates from
path

Joint {}: Check
payload, center
of gravity and
acceleration
settings. Log
screen may
contain
additional
information.

Protective Stop:
Position in
singularity.

Protective Stop:
Robot cannot
maintain its
position, check

equipmentacti
if correctly

(a) Check spee
accelerations
program (b) (

usage of TCP,p

and CoG corre
Check exter
equipmentacti
if correctly

suggest..

suggest..

suggest..

Check paylc
center of gravi
acceleration se

suggest..

Please use Mo
change them

suggest..
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PSTOP_WRONG_PAYLOAD

PSTOP_JOINT_COLLISION

PSTOP_POS_DISAGREE

TARGET_JOINT_SPEED_EXCEED

TARGET_POS_SUDDEN_CHG

1347183

30013

30014

30015

30016

30017

if payload is
correct

Protective Stop:
Wrong payload
or mounting
detected, or
something is
pushing the
robot when
entering
Freedrive mode

Protective Stop:
Collision
detected by
joint {}

Protective stop:
The robot was
powered off last
timeduetoa
joint position
disagreement.

Target joint
speed exceed
limits

Sudden change
in target

Verify that the
configuratior
mounting in th
installation is ¢

Make sure no ¢
are in the path
robot and resu

program

(a) Verify tha
robot position
3D graphics m

the real robc

ensure that
encoders fun
before releasil
brakes. Stand
and monitot
robot perform
first program c
expected. (b)
position s |
correct, ther
must be repail
this case, click
Off Robot. (c)
position is co
please tick the
box below th
graphics and
Robot Posit
Verified

suggest..

suggest..
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SUDDEN_STOP

ROBOT_STOP_ABNORMAL

PROG_INVALID_SETP

BLEND_INVALID_SETP

APPROACH_SINGULARITY

TSPEED_UNMATCH_POS

INCONSIS_TPOS_SPD

135/183

30018

30019

30020

30021

30022

30023

30024

position

Sudden stop.

Robot has not
stopped in the
allowed
reaction and
braking time

Robot program
resulted in

invalid setpoint.

Blending failed
and resulted in
an invalid
setpoint.

Robot
approaching
singularity -
Acceleration

threshold failed.

Target speed
does not match
target position

Inconsistency
between target
position and
speed

To abort a mc
use "stopj" or'
script comma

generate a sn

deceleration k

using "wait".,

aborting mof
between wayj
with blend

suggest..

Please revi
waypoints ir
program

Try changing
blend radiu
contact tech
support

Review waypo
the program
using MovelJ ir
of MovelL in
position clos
singularit

suggest..

suggest..
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JOINT_TSPD_UNMATCH_POS

FIELDBUS_INPUT_DISCONN

OPMODE_CHANGED

NO_KIN_CALIB

KIN_CALIB_UNMATCH_JOINT

KIN_CALIB_UNMATCH_ROBOT

JOINT_OFFSET_CHANGED

136 /183

30025

30026

30027

30028

30029

30030

30031

Target joint
speed does not
match target
joint position
change - Joint

{}

Fieldbus input
disconnected.

Operational
mode changed:

{}

No Kinematic
Calibration
found
(calibration.conf
file is either
corrupt or
missing).

Kinematic
Calibration for
the robot does
not match the

joint(s).

Kinematic
Calibration does
not match the
robot.

Large
movement of
the robot
detected while

suggest..

Please check fi
connections (
ModBus, Ether
and Profine
disable the fiels
the installat
Check RTL
watchdog fec
Check if a UR(
using this fea

suggest..

A new kinem
calibration m
needed if the
needs to impr:
kinematic
otherwise, ignc
message

If moving a pr
from a differen
to this on
rekinematic ca
the second ro
improve kinen
otherwise ignc
message

Please check

serial number
robot arm ma
the Control

suggest..
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OFFSET_CHANGE_HIGH

JOINT_SPEED_LIMIT

TOOL_SPEED_LIMIT

MOMENTUM_LIMIT

ROBOT_MV_STOP

HAND_PROTECTION

WRONG_SAFETYMODE

SAFETYMODE_CHANGED

JOINT_ACC_LIMIT

1377183

30032

30033

30034

30035

30036

30037

30038

30039

30040

it was powered
off. The joints
were moved
while it was
powered off, or
the encoders do
not function

Change in offset
is too high

Close to joint
speed safety
limit.

Close to tool
speed safety
limit.

Close to
momentum
safety limit.

Robot is moving
when in Stop
Mode

Hand
protection: Tool
is too close to
the lower arm:
{} meter.

Wrong safety
mode: {}

Safety mode
changed: {}

Close to joint
acceleration
safety limit

suggest..

Review prog
speed an
acceleratic

Review prog
speed an
acceleratic

Review prog
speed an
acceleratic

suggest..

(a) Check w
position. (b) \
mounting (c)
Complete reb«
sequence (d) L
software (e) C

your local Al

Robots sen

provider f
assistanc

suggest..

suggest..

suggest..
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TOOL_ACC_LIMIT

JOINT_TEMPERATURE_LIMIT

CONTROL_BOX_TEMPERATURE_LIMIT

ROBOT_EMERGENCY_STOP

ROBOTMODE_CHANGED

ROBOTMODE_ERROR

POSE_OUT_OF_REACH

TP_PLAN_FAILED

START_FORCE_FAILED

OVER_SAFE_PLANE_LIMIT

POWERON_FAIL_VIOLATION

POWERON_FAIL_SYSTEMEMERGENCYSTOP

30041

30042

30043

30044

30045

30046

30047

30048

30049

30050

30051

30052

Close to tool
acceleration
safety limit

Joint {}
temperature too
high(>{}°C)

Control box
temperature too
high(>{}°C)

Robot
emergency stop

Robot mode
changed: {}

Wrong robot
mode: {}

Target pose [{}]
out of reach

Trajectory plan
FAILED.

Start force
control failed,
because force

sensor does not
exist.

{} axis exceeds
the safety plane
limit
(Move_type:{}
id:{}).

Failed to power
on because the
robot safety
mode isin
violation

Failed to power
on because the
robot safety
modeisin

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

Please move
robot to the s
plane rang

suggest..

suggest..
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POWERON_FAIL_ROBOTEMERGENCYSTOP

STARTUP_FAIL_SYSTEMEMERGENCYSTOP

STARTUP_FAIL_ROBOTEMERGENCYSTOP

POWERON_FAIL_FAULT

STARTUP_FAIL_VIOLATION

STARTUP_FAIL_FAULT

BACKDRIVE_FAIL_VIOLATION

BACKDRIVE_FAIL_SYSTEMEMERGENCYSTOP

139/183

30053

30054

30055

30056

30057

30058

30059

30060

system
emergency stop

Failed to power
on because the
robot safety
mode is in robot
emergency stop

Failed to power
on because the
robot safety
mode is in fault

Failed to startup
because the
robot safety

mode isin
violation

Failed to startup
because the
robot safety

mode isin
system
emergency stop

Failed to startup
because the
robot safety

mode is in robot

emergency stop

Failed to startup
because the
robot safety

mode is in fault

Failed to
backdrive
because the
robot safety
mode isin
violation

Failed to
backdrive

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..

Pop up the
emergency ¢
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..
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BACKDRIVE_FAIL_ROBOTEMERGENCYSTOP

SETSIM_FAIL_SYSTEMEMERGENCYSTOP

SETSIM_FAIL_ROBOTEMERGENCYSTOP

BACKDRIVE_FAIL_FAULT

SETSIM_FAIL_VIOLATION

SETSIM_FAIL_FAULT

FREEDRIVE_FAIL_VIOLATION

140/ 183

30061

30062

30063

30064

30065

30066

30067

because the
robot safety
mode isin
system
emergency stop

Failed to
backdrive
because the
robot safety
mode is in robot
emergency stop

Failed to
backdrive
because the
robot safety
mode is in fault

Switch sim
mode failed
because the
robot safety
modeisin
violation

Switch sim
mode failed
because the
robot safety
mode isin
system
emergency stop

Switch sim
mode failed
because the
robot safety
mode is in robot
emergency stop

Switch sim
mode failed
because the
robot safety
mode is in fault

Enable
handguide

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..



A AUBO Developer

FREEDRIVE_FAIL_SYSTEMEMERGENCYSTOP

FREEDRIVE_FAIL_ROBOTEMERGENCYSTOP

UPFIRMWARE_FAIL_VIOLATION

FREEDRIVE_FAIL_FAULT

UPFIRMWARE_FAIL_SYSTEMEMERGENCYSTOP

UPFIRMWARE_FAIL_ROBOTEMERGENCYSTOP

1417183

30068

30069

30070

30071

30072

30073

mode failed

because the

robot safety
mode isin
violation

Enable
handguide
mode failed
because the
robot safety
mode isin

system

emergency stop

Enable
handguide
mode failed
because the
robot safety
mode is in robot
emergency stop

Enable
handguide
mode failed
because the
robot safety
mode is in fault

Firmware
update failed
because the
robot safety

mode isin

violation

Firmware
update failed
because the
robot safety
modeisin
system
emergency stop

Firmware
update failed
because the

suggest..

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..

Pop up the
emergency
button on the
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SETPERSOSTENT_FAIL_VIOLATION

UPFIRMWARE_FAIL_FAULT

SETPERSOSTENT_FAIL_SYSTEMEMERGENCYSTOP

SETPERSOSTENT_FAIL_ROBOTEMERGENCYSTOP

SETPERSOSTENT_FAIL_PARAM_ERR

SETPERSOSTENT_FAIL_FAULT

ROBOT_CABLE_DISCONN

142 /183

30074

30075

30076

30077

30078

30079

30080

robot safety
mode is in robot
emergency stop

Firmware
update failed
because the
robot safety
mode is in fault

Set persistent
parameter
failed because
the robot safety
mode is in
violation

Set persistent
parameter
failed because
the robot safety
mode isin
system
emergency stop

Set persistent
parameter
failed because
the robot safety
mode is in robot
emergency stop

Set persistent
parameter
failed because
the robot safety
mode is in fault

Set persistent
parameter
failed

Robot cable not
connected

pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

(a) Check t
parameter fo
whether all
floating po
numbers

(a) Make sur
cable betw«
Control Box
Robot Arm is cc
connected anc
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TP_TOO_SHORT

INV_KIN_FAIL

FREEDRIVE_ENABLED

TP_INV_FAIL_REFERENCE_JOINT_OUT_OF_LIMIT

TP_INV_FAIL_NO_SOLUTION

143/183

30081

30082

30083

30084

30085

The generated
trajectory is
ignored
because it is too
short

Inverse
kinematics
solution failed.
The target pose
may beina
singular
position or
exceed the joint
limits

Freedrive status
changed to {}

Inverse
kinematics
solution failed.
Reference angle
[{}] exceeds
joint limit [{}].

Inverse
kinematics
solution failed.
The reference
angle [{}] and
the target angle

no damage. (b)
for loose conne
(c) DoaCom
rebooting seq
(d) Update sof
(e) Contact you
AUBO Robots ¢
provider f
assistance Co
your local Al
Robots sen
provider f
assistanc

(a) Please chec
added waypoil
coincident (b)
an arc mover
please check w
the three poin
collineat

(a) Change the
pose and try n
again

suggest..

suggest..

suggest..
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SERVO_FAIL_VIOLATION

SERVO_FAIL_SYSTEMEMERGENCYSTOP

SERVO_FAIL_ROBOTEMERGENCYSTOP

SERVO_FAIL_FAULT

FREEDRIVE_FAIL_NO_RUNNING

RUNTIME_MACHINE_ERROR

1447183

30086

30087

30088

30089

30090

30091

[{}] are used as
parameters.
thereis no
solution in the
calculation of
the inverse
solution
process.

Switch servo
mode failed
because the
robot safety
modeisin
violation

Switch servo
mode failed
because the
robot safety
modeisin
system
emergency stop

Switch servo
mode failed
because the
robot safety
mode is in robot
emergency stop

Switch servo
mode failed
because the
robot safety
mode is in fault

Enable
handguide
mode failed
because the
robot mode
typeis {}(not

running)

The state of the
running
machineis {},

suggest..

suggest..

Pop up the
emergency
button on the
pendant whe
robotisina
range of mo

suggest..

suggest..

suggest..
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RESUME_FAR_PAUSE_PT

PAYLOAD_LIGHTER_ERROR

PAYLOAD_OVERLOAD_ERROR

PAUSE_FAIL_NOT_POSITION_PLAN_MODE

TP_PLAN_FAILED_CIRCULAR_WAYPOINTS_COINCIDE

SERVO_WRONG_SAFETYMODE

SET_PERSTPARAM_WRONG_SAFETYMODE

30092

30093

30094

30095

30096

30097

30098

145/ 183

not {}. {}

function

execution failed

because the

state is wrong.

Cannot resume

from joint
position
[{}].\nToo far
away from
paused point

[{}.

The payload
setting is too
small!

The payload
setting is too

large!

This motion
does not
support the

pause function.
The motion is

stopping.

The planning

failed because

the three
waypoints of
the arc were
determined to

coincide.

Switch servo
mode failed
because the
robot safety
modeiisin {}.

Set persistent
parameter

failed because
the robot safety

modeisin {}

suggest..

suggest..

suggest..

suggest..

Check the cir
waypoints to
sure they ¢

different

Check the cir
waypoints to
sure they ¢

different

suggest..
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SET_KINPARAM_WRONG_SAFETYMODE

SET_ROBOT_ZERO_WRONG_SAFETYMODE

UPFIRMWARE_WRONG_SAFETYMODE

POWERON_WRONG_SAFETYMODE

STARTUP_WRONG_SAFETYMODE

BACKDRIVE_WRONG_SAFETYMODE

SETSIM_WRONG_SAFETYMODE

FREEDRIVE_WRONG_SAFETYMODE

Set Kinematics
Compensate
parameters
30099
failed because
the robot safety
modeisin {}

Set current joint

angles to zero

30100 failed because
the robot safety

modeisin {}

Firmware

update failed

30101 because the
robot safety

modeisin {}

Failed to power
on because the
robot safety
modeisin {}

30102

Failed to startup
30103 because the
robot safety
modeisin {}

Failed to
backdrive
because the
30104 robot safety
modeisin
system
emergency stop

Switch sim

mode failed
30105 because the
robot safety

modeisin

violation

30106 Enable
handguide

mode failed
because the

146 /183

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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TP_PLAN_FAILED_JOINT_JUMP_BIGGER

RUN_PROGRAM_FAILED

FREEDRIVE_FAIL_WRONG_RTMSTATE

SAFEGUARDSTOP_CONFIGURABLE_INPUT

SAFEGUARDSTOP_3PE

SAFEGUARDSTOP_SI

ROBOT_TYPE_CHANGED

LINKMODE_CHANGED

ROBOT_SELF_COLLISION

147 /183

30107

30108

30109

30110

30111

30112

30200

30201

30301

robot safety
modeisin
wrong safety
mode: {}

Inverse
kinematics
solution failed.
The target point
and the current
point arein
different robot
configuration
spaces.

Run program {}
failed.

Unable to enter
the HandGuide
mode as the
robot is not
currently ina
stopped or
paused state.

Configurable
safety inputis
triggered.

3PE is triggered.

SI0/SIlis
triggered.

Robot type
changed to '{},
and robot
subtype
changed to '{}'

Link mode
changed to {}

Detect risk of
robot self
collision

Add a few rr
points betwee
target point al

current poi

suggset..

suggset..

suggset..

suggset..

suggset..

suggest..

suggest..

suggest..



A AUBO Developer

CONSTANT_INVALID

GRAVITY_INVALID

DYNAMICS_INVALID

FRICTION_INVALID

HANDGUIDE_UNDER_DEVELOP

148 /183

30302

30303

30304

30305

30306

Joint torque
constants are
invalid.
HandGuide will
be disabled,
and the
collision
protection may
be triggered by
mistake.

Abnormal value
of gravity
acceleration
sensor.
HandGuide will
be disabled,
and the
collision
protection may
be triggered by
mistake.

Robot dynamics
parameters are
invalid.
HandGuide will
be disabled,
and the
collision
protection may
be triggered by
mistake.

Joint friction
parameters are
invalid.
HandGuide will
be disabled,
and the
collision
protection may
be triggered by
mistake.

Robot type of {}
function under
development.

suggest..

suggest..

suggest..

suggest..

suggest..
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SLOW_DOWN_INFO

WRONG_JOINT_DESIGNED_LIMIT

FREEDRIVE_IN_SIMULATION

ROBOT_STOPPING_TIMEOUT

PSTOP_INCORRECT_FORCE_OFFSET

WRONG_JOINT_SAFETY_LIMIT

PSTOP_TCP_PLANE_VIOLATION

149/183

30307

30308

30309

30310

30311

30312

30401

HandGuide will
be disabled,
and the
collision
protection may
be triggered by
mistake.

Slow down level
changed to {}

((1%)

Joint designed
ranges exceeds
ranges read
from hardware
interface.

Enable
handguide
mode failed
because the
robot isin
simulation
mode.

Robot stopping
timeout.

Protective Stop:
Sudden change
in force control
target position.
Force sensor
offset may be
incorrect or
force sensor
fault.

Joint safety
ranges exceeds
designed
ranges.

Protective Stop:
TCP position
close to safety
plane limits.

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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PSTOP_ELBOW_PLANE_VIOLATION

PSTOP_JOINT_TORQUE_VIOLATION

PSTOP_JOINT_POSITION_VIOLATION

PSTOP_JOINT_SPEED_VIOLATION

PSTOP_TCP_SPEED_VIOLATION

PSTOP_ELBOW_SPEED_VIOLATION

PSTOP_TCP_FORCE_VIOLATION

PSTOP_ELBOW_TORQUE_VIOLATION

PSTOP_MOMENTUM_VIOLATION

PSTOP_TCP_CUBE_VIOLATION

PSTOP_POWER_VIOLATION

150/ 183

30402

30403

30404

30405

30406

30407

30408

30409

30410

30411

30412

Protective Stop:

elbow position

close to safety
plane limits.

Protective Stop:
joint{} exceeds
torque limit.

Protective Stop:
joint{} exceeds
position limit.

Protective Stop:
joint{} exceeds
speed limit.

Protective Stop:
TCP speed close
to safety limits.

Protective Stop:
elbow speed
close to safety
limits.

Protective Stop:
TCP foece close
to safety limits.

Protective Stop:
elbow torque
close to safety

limits.

Protective Stop:
robot power
close to safety
limits.

Protective Stop:
robot
momentum
close to safety
limits.

Protective Stop:
TCP position

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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PSTOP_ELBOW_CUBE_VIOLATION

REDUCE_ELBOW_PLANE_TRIGGER

REDUCE_TCP_PLANE_TRIGGER

PSTOP_MOVE_OUT_RANGE

RESUME_PAUSE_FAILED

FIRMWARE_UPDATE_FAIL_EMERGENCYSTOP

TOOL_SENSOR_CHANGED

TOOL_SENSOR_REMOVED

CAL_TARGET_CURRENT_ERR

151/183

30413

30414

30415

30416

30417

30418

30419

30420

30421

close to safety
cube.

Protective Stop:
TCP position
close to safety
cube.

Reduce mode:
elbow close to
safety plane
triggers
reduction
mode.

Reduce mode:
TCP close to
safety plane

triggers
reduction
mode.

Joint {} has
exceeded the
limit, please do
not continue to
move out of the
range

Resume Failed:
Safety mode

typeis {}

Failed to
firmware
update because
the robot safety
modeisin {}

Tool sensor type
changed to {}

Tool sensor is
removed.

The calculation
of the target
current failed.

suggest..

suggest..

suggest..

suggest..

suggest..

Release emer:
stop when the
isin a safe rar

motion

suggest..

suggest..

suggest..
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CONVEYOR_DEQUEUE_STARTWINDOW

CONVEYOR_MODE_CHANGED

CONVEYOR_ENQUEUE

CONVEYOR_DEQUEUE_FINISH

CONVEYOR_DEQUEUE_LIMIT

CONVEYOR_DEQUEUE_CLEAR

CONVEYOR_NEXT_TRACK

CONVEYOR_EXCEED_LIMIT

152/183

30422

30423

30424

30425

30426

30427

30428

30429

Please try again
later.

Conveyor{}:
track mode
changed to {},
track itemidis

{}

Conveyor{}: the

queue has been

changed, item{}
is enqueue

Conveyor{}: the
queue has been
changed, item{}
dequeue due to
track finished

Conveyor{}: the
queue has been
changed, item{}
dequeue due to
exceeds
startwindow

Conveyor{}: the
queue has been
changed, item{}
dequeue due to
exceed limit
area

Conveyor{}:
item queue is
cleared

Conveyor{}:
item{} inside the
start window
that can be
tracked

Conveyor{}:
item{} exceeds
the limit area
during tracking

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..



A AUBO Developer

WRONG_POWER_SAFETY_LIMIT

WRONG_POWER_DESIGNED_LIMIT

TOOL_SENSOR_STATUS_CHANGED

TOOL_FLASH_VERIFY_FAILED

TOOL_PROGRAM_CRC_FAILED

TOOL_PROGRAM_CRC_FAILED2

TOOL_ID_UNDIFINED

TOOL_ILLEGAL_BL_CMD

TOOL_FW_WRONG

TOOL_HW_INVALID

TOOL_SHORT_CURCUIT_H

TOOL_SHORT_CURCUIT_L

153/183

30430

30431

30432

40001

40002

40003

40004

40005

40006

40007

40011

40012

Robot power
safety value
exceeds
designed value.

Power designed
value exceeds
value read from
hardware
interface.

Tool sensor
status changed
to {}

Flash write
verify failed

Program flash
checksum failed
during
bootloading

Program flash
checksum failed
at runtime

ToolID is
undefined

Illegal
bootloader
command

Wrong firmware
at the joint

Invalid
hardware
revision

Short circuit
detected on
Digital Output:
{} high side

Short circuit
detected on

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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TOOL_AVERAGE_CURR_HIGH

TOOL_POWER_PIN_OVER_CURR

TOOL_DOUT_PIN_OVER_CURR

TOOL_GROUND_PIN_OVER_CURR

TOOL_RX_FRAMING

TOOL_RX_PARITY

TOOL_48V_LOW

TOOL_48V_HIGH

TOOL_ERR_OFFLINE

TOOL_ERR_BOOTLOADER

40013

40014

40015

40016

40021

40022

40031

40032

40033

40034

1547183

Digital Output:
{} low side

10 second
Average tool 10
Currentof {}Ais

outside of the
allowed range.

Current of {} A
on the POWER
pin is outside of
the allowed
range.

Current of {} A
on the Digital
Output pins s
outside of the
allowed range.

Current of {} A
on the ground
pin is outside of
the allowed
range.

RX framing error
RX Parity error

48V inputis too
low

48V input is too
high

tool error: tool
may be offline

tool error: The
toolisin
bootloader
mode. Retry
firmware
update.

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

(a) Check to
hardware. (b)
joint's id

suggest..
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PKG_LOST

PEDSTRAL_OFFLINE

PEDESTAL_ERR_BOOTLOADER

HW_SCB_SETUP_FAILED

HW_PKG_CNT_DISAGEE

HW_SCB_DISCONNECT

HW_SCB_PKG_LOST

HW_SCB_CONN_INIT_FAILED

HW_LOST_JOINT_PKG

HW_LOST_TOOL_PKG

HW_JOINT_PKG_CNT_DISAGREE

HW_TOOL_PKG_CNT_DISAGREE

155/183

50001

50002

50003

60001

60002

60003

60004

60005

60006

60007

60008

60009

Lost package
from pedestal

pedestal error:
pedestal may be
offline

pedestal error:
The pedestal is
in bootloader
mode. Retry
firmware
update.

Setup of
Interface Board
failed

Packet counter
disagreements

Connection to
Interface Board
lost

Package lost
from Interface
Board

Ethernet
connection
initialization
with Interface
Board failed

Lost package
from joint {}

Lost package
from tool

Packet counter
disagreementin
packet from
joint {}

Packet counter
disagreementin

suggest..

(a) Check ped:
hardware. (b)
pedestal's

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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HW_FT_SENSOR_DATA_INVALID

HW_JOINTS_FAULT

HW_JOINTS_VIOLATION

HW_TP_FAULT

HW_TP_VIOLATION

HW_JOINT_MV_TOO_FAR

HW_JOINT_STOP_NOT_FAST

HW_JOINT_MV_LIMIT

HW_NO_FT_SENSOR

HW_FT_SENSOR_NOT_CALIB

HW_RELEASE_BRAKE_FAILED

156 /183

60011

60012

60013

60014

60021

60022

60023

60024

60025

60026

60030

packet from
tool

{} joint entered
the Fault State

{} joint entered
the Violation
State

Teach Pendant
entered the
Fault State

Teach Pendant
entered the
Violation State

{} joint moved
too far before
robot entered
RUNNING State

Joint Not
stopping fast
enough

Joint moved
more than
allowable limit

Force-Torque
Sensor data
invalid

Force-Torque
Sensor is
expected, but it
cannot be
detected

Force-Torque
Sensor is
detected but
not calibrated

Robot was not
able to brake

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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HW_OVERCURR_SHUTDOWN

HW_ENERGEY_SURPLUS

HW_IDLE_POWER_HIGH

HW_ENTER_COLLISION_TIMEOUT

HW_POWERON_TIMEOUT

HW_NO_NIC_FOUND

HW_IFB_NOT_FOUND

HW_IFB_BOOTLOAD

HW_TOOL_NOT_FOUND

HW_BASE_NOT_FOUND

HW_BRINGUP_TIMEOUT

HW_COLLISION_RECOVERY_FAILED

ARCS_MAX_ERROR_CODE
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60040

60050

60060

60071

60072

60073

60074

60075

60076

60077

60078

60079

release, see log
for details

Overcurrent
shutdown

Energy surplus
shutdown

Idle power
consumption to
high

Enter collision
stop procedure
timeout

Poweron robot
timeout

No network
cards found.

No Interface
Board found.

The Interface
Board isin
bootloader

mode. Update

firmware firstly.

No Tool Board
found.

No Base Board
found.

Poweron robot
timeout

Collision
recovery failed

Max error code

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..

suggest..
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RTDE Menu

Input Menu is the data for publishing, that is, the menu to push data to the server from the

client. Output Menu is the data for subscribing, that is, the menu to push data to the client from

the server.

R1 represents interaction with robotl, R2 represents interaction with robot2, and so on.

Currently, only R1 is supported.

Input Menu

Name Data Type Description
set_recipe RtdeRecipe Set

General purpose bits This range of
the boolean input registers is
reserved forFieldBus/PLC
interface usage.

input_bit_registers0_to_31 int

General purpose bits This range of
the boolean input registers is
reserved forFieldBus/PLC
interface usage.

input_bit_registers32_to_63 int

64 general purpose bits X:
[64..127] - The upper range of the
input_bit_registers64_to_127 inté4_t boolean input registers canbe
used by external RTDE clients (i.e
AUBOCAPS).

48 general purpose integer
registers X: [0..23] - The lower
range of the integer input registers
isreserved for FieldBus/PLC
input_int_registers_0 int interface usage. X: [24..47] -
Theupper range of the integer
input registers can be used
byexternal RTDE clients (i.e
AUBOCAPS).

input_float_registers_0 float 48 general purpose integer
registers X: [0..23] - The lower
range of the integer input registers
isreserved for FieldBus/PLC
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input_double_registers_0

input_int16_registers_0

input_int16_registers0_to_63

R1_speed_slider_mask

R1_speed_slider_fraction
R1_standard_digital_output_mask
R1_configurable_digital_output_mask
R1_standard_digital_output

R1_configurable_digital_output

R1_tool_digital_output

R1_standard_analog_output_type

R1_standard_analog_output_mask

R1_standard_analog_output

double

double

std::vector<double>

double

double
uint32_t
uint32_t
uint32_t

uint32_t

uint32_t

std::vector<int>

uint32_t

std::vector<double>
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interface usage. X: [24..47] -
Theupper range of the integer
input registers can be used
byexternal RTDE clients (i.e
AUBOCAPS).

48 general purpose double
registersX: [0..23] - The lower
range of the double input registers
is reserved for FieldBus/PLC
interface usage.X: [24..47] - The
upper range of the double input
registers can be used by external
RTDE clients (i.e AUBOCAPS).

0 =don't change speed slider with
this input
= use speed_slider_fraction to set
speed slider value

new speed slider value
Standard digital outputs
Configurable digital outputs
Standard digital outputs
Configurable digital outputs

Tool digital outputs
its 0-1: output state, remaining
bits are reserved for future use

Output domain {0=current[A],
1=voltage[V]}
Bits 0-1:
standard_analog_output_0
standard_analog_output_1

Standard analog output 0 (ratio)
[0..1]

Standard analog output 1 (ratio)
[0..1]
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R1_debug
R1_tool_digital_output_mask

R1_rtde_input_max

R2_speed_slider_mask

R2_speed_slider_fraction
R2_standard_digital_output_mask
R2_configurable_digital_output_mask
R2_standard_digital_output

R2_configurable_digital_output

R2_tool_digital_output

R2_standard_analog_output_type

R2_standard_analog_output_mask

R2_standard_analog_output

R2_debug
R2_tool_digital_output_mask

R2_rtde_input_max

R3_speed_slider_mask

R3_speed_slider_fraction

uint32_t
uint32_t

int

double

double
uint32_t
uint32_t
uint32_t

uint32_t

uint32_t

std::vector<int>

uint32_t

std::vector<double>

uint32_t
uint32_t

int

double

double
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Debug for internal use

Tool digital outputs mask

0 =don't change speed slider with
this input
= use speed_slider_fraction to set
speed slider value

new speed slider value
Standard digital outputs
Configurable digital outputs
Standard digital outputs
Configurable digital outputs

Tool digital outputs
its 0-1: output state, remaining
bits are reserved for future use

Output domain {0O=current[A],
1=voltage[V]}
Bits 0-1:
standard_analog_output_0
standard_analog_output_1

Standard analog output 0 (ratio)
[0..1]

Standard analog output 1 (ratio)
[0..1]

Debug for internal use

Tool digital outputs mask

0=don't change speed slider with
this input
= use speed_slider_fraction to set
speed slider value

new speed slider value
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R3_standard_digital_output_mask
R3_configurable_digital_output_mask
R3_standard_digital_output

R3_configurable_digital_output

R3_tool_digital_output

R3_standard_analog_output_type

R3_standard_analog_output_mask

R3_standard_analog_output

R3_debug
R3_tool_digital_output_mask

R3_rtde_input_max

R4_speed_slider_mask

R4_speed_slider_fraction
R4_standard_digital_output_mask
R4_configurable_digital_output_mask
R4_standard_digital_output

R4_configurable_digital_output

R4_tool_digital_output

uint32_t
uint32_t
uint32_t

uint32_t

uint32_t

std::vector<int>

uint32_t

std::vector<double>

uint32_t
uint32_t

int

double

double
uint32_t
uint32_t
uint32_t

uint32_t

uint32_t
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Standard digital outputs
Configurable digital outputs
Standard digital outputs
Configurable digital outputs

Tool digital outputs
its 0-1: output state, remaining
bits are reserved for future use

Output domain {0O=current[A],
1=voltage[V]}
Bits 0-1:
standard_analog_output_0
standard_analog_output_1

Standard analog output 0 (ratio)
[0..1]

Standard analog output 1 (ratio)
[0..1]

Debug for internal use

Tool digital outputs mask

0 =don't change speed slider with
this input
= use speed_slider_fraction to set
speed slider value
new speed slider value
Standard digital outputs
Configurable digital outputs

Standard digital outputs

Configurable digital outputs

Tool digital outputs
its 0-1: output state, remaining
bits are reserved for future use
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R4_standard_analog_output_type

R4_standard_analog_output_mask

R4_standard_analog_output

R4_debug
R4_tool_digital_output_mask

R4_rtde_input_max

Qutput Menu

Name
timestamp
line_number

runtime_state

output_bit_registers_0_to_63

output_bit_registers_64_to_127

output_int_registers_0

std::vector<int>

uint32_t

std::vector<double>

uint32_t
uint32_t

int

Data Type

double

int

RuntimeState

int64_t

inté4_t

int
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Output domain {0=current[A],
1=voltage[V]}
Bits 0-1:
standard_analog_output_0
standard_analog_output_1

Standard analog output 0 (ratio)
[0..1]

Standard analog output 1 (ratio)
[0..1]

Debug for internal use

Tool digital outputs mask

Description

Time elapsed since the
controller was started

[s]

line number set by
setPlanContext

Program state

64 [000..063] General
purpose bits

64 [064..127] general
purpose bits

48 general purpose
integer registersX: [0..23.
- The lower range of the
integer output registers

isreserved for
FieldBus/PLC interface
usage. X: [24..47] - The
upper range of the
integer output registers
can be used by external
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output_float_registers_0

output_double_registers_0

input_bit_registers_r0_to_63

input_bit_registers_r64_to_127

input_int_registers_r0
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RTDE clients (i.e
AUBOCAPS).

48 general purpose
integer registersX: [0..23
- The lower range of the
integer output registers
isreserved for
it FieldBus/PLC interface
usage. X: [24..47] - The
upper range of the
integer output registers
can be used by external
RTDE clients (i.e
AUBOCAPS).

48 general purpose
double registersX:
[0..23] - The lower range
of the double output
registers isreserved for
FieldBus/PLC interface
usage. X: [24..47] - The
upper range of the
double output registers
can be used by external
RTDE clients (i.e
AUBOCAPS).

double

[0..63] General purpose
bits This range of the
boolean outputregisters
is reserved for
FieldBus/PLC interface
usage.

inté4_t

. 64 [64..127] general
inte4_t

purpose bits
int ([0..48]) 48 general
purpose integer
registersX: [0..23] - The
lower range of the
integer input registers
isreserved for
FieldBus/PLC interface
usage. X: [24..47] -
Theupper range of the
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input_float_registers_r0

input_double_registers_r0

modbus_signals

modbus_signals_errors

input_int16_registers_r0
input_int16_registers_0_to_63

runtime_context

integer input registers
can be used byexternal
RTDE clients (i.e
AUBOCAPS).

([0..48]) 48 general
purpose integer
registersX: [0..23] - The
lower range of the
integer input registers
isreserved for
int FieldBus/PLC interface

usage. X: [24..47] -
Theupper range of the
integer input registers
can be used byexternal
RTDE clients (i.e
AUBOCAPS).

([0..48]) 48 general
purpose double
registersX: [0..23] - The
lower range of the
double input registers
isreserved for
double FieldBus/PLC interface

usage. X: [24..47] -
Theupper range of the
double input registers
can be used byexternal
RTDE clients (i.e
AUBOCAPS).

Modbus signals from
std::vector<int> connected modbus
slaves

Modbus signals request
std::vector<int> status from connected
modbus slaves

intle_t input_int16_registers_rC
std::vector<intl6_t>

std::vector<int>
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R1_message

R1_target_q

R1_target_qd

R1_target_qdd

R1_target_current

R1_target_moment

R1_actual_q
R1_actual_qd
R1_actual_current

R1_joint_control_output

R1_joint_temperatures

R1_actual_joint_voltage

R1_joint_mode

R1_actual_execution_time

R1_robot_mode

R1_safety_mode

R1_safety_status

R1_robot_status_bits

RobotMsg

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
std::vector<double>
std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<JointStateType>

double

RobotModeType

SafetyModeType

unknown

unknown
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Robot message from
controller

Target joint positions
Target joint velocities

Target joint
accelerations

Target joint currents

Target joint moments
(torques)

Actual joint positions
Actual joint velocities
Actual joint currents
Joint control currents

Temperature of each
jointin degrees Celsius

Actual joint voltages

Joint control modes
Please see Remote
Control Via TCP/IP -

16496

Controller real-time
thread execution time

Robot mode Please see
Remote Control Via
TCP/IP - 16496

Safety mode Please see
Remote Control Via
TCP/IP - 16496

Safety ststus

Bits 0-3
0: Is power on
1: s program running
2: Isteach button



A AUBO Developer

R1_safety_status_bits

R1_speed_scaling

R1_target_speed_fraction

R1_actual_TCP_pose

R1_actual_TCP_speed

R1_actual_TCP_force

R1_target_TCP_pose

unknown

double

double

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
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pressed
3: Is power button
pressed

Bits 0-10
0: Is normal mode
1:Is reduced mode
2: |s protectivestopped
3:Is recovery mode
4: |s safeguard stopped
5: Is systememergency
stopped
6: Is robot emergency
stopped
7: s emergencystopped
8: Is violation
9: Is fault
10: Is stopped due to
safety

Speed scaling of the
trajectory limiter

Target speed fraction

Actual Cartesian
coordinates of the tool:
(X,y,Z,rx,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation

Actual speed of the tool
given in Cartesian
coordinates

Generalized forces in the
TCP

Target Cartesian
coordinates of the tool:
(X,y,Z,rx,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation
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R1_target_TCP_speed

R1_elbow_position

R1_elbow_velocity

R1_actual_momentum

R1_tcp_force_scalar

R1_future_path_points

R1_actual_main_voltage

R1_actual_robot_voltage

R1_actual_robot_current

R1_joint_torque_sensor

R1_operationalModeSelectorinput

R1_threePositionEnablingDevicelnput

R1_masterboard_temperature

R1_standard_digital_input_bits

R1_tool_digital_input_bits

R1_configurable_digital_input_bits

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<std::vector<double>>

unknown

unknown

unknown

std::vector<double>

OperationalModeType

unknown

unknown

uint64_t

uinte4_t

uint64_t
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Target speed of the tool
given in Cartesian
coordinates

Position of robot elbow
in Cartesian Base
Coordinates

Velocity of robot elbow
in Cartesian Base
Coordinates

Norm of Cartesian lineatr
momentum

TCP force scalar [N]

Get future path points
joint
Safety Control Board:

Main voltage

Safety Control Board:
Robot voltage (48V)

Safety Control Board:
Robot current

Joint torque sensor

Current state of the
operational mode
selector input

Current state of the
standard digital inputs.

Current state of the tool
digital inputs and
outputs.

Current state of the
safety inputs.
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R1_link_digital_input_bits

R1_standard_digital_output_bits

R1_tool_digital_output_bits

R1_configurable_digital_output_bits

R1_link_digital_output_bits

R1_standard_analog_input_values

R1_tool_analog_input_values

R1_standard_analog_output_values

R1_tool_analog_output_values

R1_is_simulation_enabled
R1_collision_level
R1_master_io_current
R1_euromap67_input_bits
R1_euromap67_output_bits
R1_euromap67_24V_voltage

R1_euromap67_24V_current

R1_tool_mode

R1_tool_output_mode

uint64_t

uint64_t

uinte4_t

uint64_t

uinte4_t

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

bool
int
unknown
unknown
unknown
unknown

unknown

unknown

unknown
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Current state of the link
digital inputs.

Current state of the
standard digital
outputs.

Current state of the tool
digital inputs and
outputs.

Current state of the
safety outputs.

Current state of the link
digital outputs.

Current values of the
standard analog inputs.

Current values of the
tool analog inputs.

Current values of the
standard analog
outputs.

Current values of the
tool analog outputs.

I/O current [A]
Euromap67 input bits
Euromap67 output bits
Euromap 24V voltage [V]
Euromap 24V current [A]

Tool mode Please see
Remote Control Via
TCP/IP - 16496

The current output
mode



A AUBO Developer

R1_tool_output_voltage
R1_tool_output_current
R1_tool_voltage_48V

R1_tool_current

R1_tool_temperature

R1_actual_tool_accelerometer

R1_motion_progress

R1_actual_qdd

R1_controlbox_humidity

R1_actual_tool_pose

R1_rtde_output_max
R1_actual_TCP_force_sensor
R1_fc_cond_fullfiled
R1_actual_payload

R1_tool_button_status

R2_message

R2_target_q

R2_target_qd

R2_target_qdd

R2_target_current

R2_target_moment

unknown
unknown
unknown

unknown

unknown

unknown

unknown

unknown

double

std::vector<double>

int
std::vector<double>
bool
Payload

bool

RobotMsg

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
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Tool output voltage [V]

Tool current [A]

Tool temperature in
degrees Celsius

Toolx,yand z
accelerometer values

Trajectory running
progress

Actual joint
accelerations

Controbox humidity

Actual Cartesian
coordinates of the
tool(without TCP)

TCP force sensor

Actual payload
Tool button status

Robot message from
controller

Target joint positions
Target joint velocities

Target joint
accelerations

Target joint currents

Target joint moments
(torques)
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R2_actual_q
R2_actual_qd
R2_actual_current

R2_joint_control_output

R2_joint_temperatures

R2_actual_joint_voltage

R2_joint_mode

R2_actual_execution_time

R2_robot_mode

R2_safety_mode

R2_safety_status

R2_robot_status_bits

R2_safety_status_bits

std::vector<double>
std::vector<double>
std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<JointStateType>

double

RobotModeType

SafetyModeType

unknown

unknown

unknown
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Actual joint positions
Actual joint velocities
Actual joint currents
Joint control currents

Temperature of each
jointin degrees Celsius

Actual joint voltages

Joint control modes
Please see Remote
Control Via TCP/IP -

16496

Controller real-time
thread execution time

Robot mode Please see
Remote Control Via
TCP/IP - 16496

Safety mode Please see
Remote Control Via
TCP/IP - 16496

Safety ststus

Bits 0-3
0: Is power on
1: s program running
2: Isteach button
pressed
3: Is power button
pressed

Bits 0-10
0: Is normal mode
1:Isreduced mode
2: |s protectivestopped
3: Isrecovery mode
4: |s safeguard stopped
5:1s systememergency
stopped
6: Is robot emergency
stopped
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R2_speed_scaling

R2_target_speed_fraction

R2_actual_TCP_pose

R2_actual_TCP_speed

R2_actual_TCP_force

R2_target_TCP_pose

R2_target_TCP_speed

R2_elbow_position

R2_elbow_velocity

R2_actual_momentum

std::vector<double>

std::vector<double>

7: 1s emergencystopped
8: Is violation
9: Is fault
10: Is stopped due to
safety

Speed scaling of the

double trajectory limiter

double Target speed fraction

Actual Cartesian
coordinates of the tool:
(X,¥,2,rx,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation

Actual speed of the tool
given in Cartesian
coordinates

Generalized forces in the

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

TCP

Target Cartesian
coordinates of the tool:
(X,Y,Z,rx,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation

Target speed of the tool
given in Cartesian
coordinates

Position of robot elbow
in Cartesian Base
Coordinates

Velocity of robot elbow
in Cartesian Base
Coordinates

Norm of Cartesian linear

std::vector<double>
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momentum
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R2_tcp_force_scalar std::vector<double> TCP force scalar [N]
. Get fut th point
R2_future_path_points std::vector<std::vector<double>> et urjeo::;i ponts
. Safety Control Board:
R2_actual_main_voltage unknown y )
Main voltage
f B :
R2_actual_robot_voltage unknown Safety Control Board
Robot voltage (48V)
Safety Control Board:
R2_actual_robot_current unknown atety Lontrot boar
Robot current
R2_joint_torque_sensor std::vector<double> Joint torque sensor

Current state of the
R2_operationalModeSelectorinput OperationalModeType operational mode
selector input

R2_threePositionEnablingDevicelnput unknown
R2_masterboard_temperature unknown
o . . fth
R2_standard_digital_input_bits uint64_t Current s'ta'teo. the
standard digital inputs.
Current state of the tool
R2_tool_digital_input_bits uint64_t digital inputs and
outputs.
. .. . . . C t state of th
R2_configurable_digital_input_bits uint64_t urren s.a cotthe
safety inputs.
. .. . . . C t state of the link
R2_link_digital_input_bits uinté4_t urreq ,Sa ,eo ein
digital inputs.
Current state of the
R2_standard_digital_output_bits uint64_t standard digital
outputs.
Current state of the tool
R2_tool_digital_output_bits uint64_t digital inputs and
outputs.
fth
R2_configurable_digital_output_bits uint64_t Currentstate of the
safety outputs.
. .. . . C t state of the link
R2_link_digital_output_bits uint64_t urrent state orthe fin

digital outputs.
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R2_standard_analog_input_values

R2_tool_analog_input_values

R2_standard_analog_output_values

R2_tool_analog_output_values

R2_is_simulation_enabled
R2_collision_level
R2_master_io_current
R2_euromap67_input_bits
R2_euromap67_output_bits
R2_euromap67_24V_voltage

R2_euromap67_24V_current

R2_tool_mode

R2_tool_output_mode

R2_tool_output_voltage
R2_tool_output_current
R2_tool_voltage_48V

R2_tool_current

R2_tool_temperature

R2_actual_tool_accelerometer

R2_motion_progress

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

bool

int

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown
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Current values of the
standard analog inputs.

Current values of the
tool analog inputs.

Current values of the
standard analog
outputs.

Current values of the
tool analog outputs.

I/O current [A]
Euromap67 input bits
Euromap67 output bits
Euromap 24V voltage [V]
Euromap 24V current [A]

Tool mode Please see
Remote Control Via
TCP/IP - 16496

The current output
mode

Tool output voltage [V]

Tool current [A]

Tool temperature in
degrees Celsius

Toolx,yand z
accelerometer values

Trajectory running
progress



A AUBO Developer

R2_actual_qdd

R2_controlbox_humidity

R2_actual_tool_pose

R2_rtde_output_max

R2_actual_TCP_force_sensor

R2_fc_cond_fullfiled
R2_actual_payload

R2_tool_button_status

R3_message

R3_target_q

R3_target_qd

R3_target_qdd

R3_target_current

R3_target_moment

R3_actual_q
R3_actual_qd
R3_actual_current

R3_joint_control_output

R3_joint_temperatures

R3_actual_joint_voltage

unknown

double

std::vector<double>

int
std::vector<double>
bool
Payload

bool

RobotMsg

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
std::vector<double>
std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
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Actual joint
accelerations

Controbox humidity

Actual Cartesian
coordinates of the
tool(without TCP)

TCP force sensor

Actual payload
Tool button status

Robot message from
controller

Target joint positions
Target joint velocities

Target joint
accelerations

Target joint currents

Target joint moments
(torques)

Actual joint positions
Actual joint velocities
Actual joint currents
Joint control currents

Temperature of each
jointin degrees Celsius

Actual joint voltages



A AUBO Developer

R3_joint_mode

R3_actual_execution_time

R3_robot_mode

R3_safety_mode

R3_safety_status

R3_robot_status_bits

R3_safety_status_bits

R3_speed_scaling

R3_target_speed_fraction

R3_actual_TCP_pose

std::vector<JointStateType>

double

RobotModeType

SafetyModeType

unknown

unknown

unknown

double

double

std::vector<double>
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Joint control modes

Please see Remote

Control Via TCP/IP -
16496

Controller real-time
thread execution time

Robot mode Please see
Remote Control Via
TCP/IP - 16496

Safety mode Please see
Remote Control Via
TCP/IP - 16496

Safety ststus

Bits 0-3
0: Is power on
1: Is program running
2: Isteach button
pressed
3: Is power button
pressed

Bits 0-10
0: Is normal mode
1:Isreduced mode
2: |s protectivestopped
3: Is recovery mode
4: |s safeguard stopped
5: Is systememergency
stopped
6: Is robot emergency
stopped
7: Is emergencystopped
8: Is violation
9: Is fault
10: Is stopped due to
safety

Speed scaling of the
trajectory limiter

Target speed fraction

Actual Cartesian
coordinates of the tool:
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R3_actual_TCP_speed

R3_actual_TCP_force

R3_target_TCP_pose

R3_target_TCP_speed

R3_elbow_position

R3_elbow_velocity

R3_actual_momentum

R3_tcp_force_scalar

R3_future_path_points

R3_actual_main_voltage

R3_actual_robot_voltage

R3_actual_robot_current

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<std::vector<double>>

unknown

unknown

unknown
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(X,Y,Z,rx,ry,rz), where rx,
ryandrzisa
rotationvector
representation of the
tool orientation

Actual speed of the tool
given in Cartesian
coordinates

Generalized forces in the
TCP

Target Cartesian
coordinates of the tool:
(X,y,Z,rx,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation

Target speed of the tool
given in Cartesian
coordinates

Position of robot elbow
in Cartesian Base
Coordinates

Velocity of robot elbow
in Cartesian Base
Coordinates

Norm of Cartesian lineatr
momentum

TCP force scalar [N]

Get future path points
joint
Safety Control Board:

Main voltage

Safety Control Board:
Robot voltage (48V)

Safety Control Board:
Robot current
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R3_joint_torque_sensor

R3_operationalModeSelectorlnput

R3_threePositionEnablingDevicelnput

R3_masterboard_temperature

R3_standard_digital_input_bits

R3_tool_digital_input_bits

R3_configurable_digital_input_bits

R3_link_digital_input_bits

R3_standard_digital_output_bits

R3_tool_digital_output_bits

R3_configurable_digital_output_bits

R3_link_digital_output_bits

R3_standard_analog_input_values

R3_tool_analog_input_values

R3_standard_analog_output_values

R3_tool_analog_output_values

std::vector<double>

OperationalModeType

unknown

unknown

uint64_t

uint64_t

uinte4_t

uint64_t

uint64_t

uinte4_t

uint64_t

uinte4_t

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
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Joint torque sensor

Current state of the
operational mode
selector input

Current state of the
standard digital inputs.

Current state of the tool
digital inputs and
outputs.

Current state of the
safety inputs.

Current state of the link
digital inputs.

Current state of the
standard digital
outputs.

Current state of the tool
digital inputs and
outputs.

Current state of the
safety outputs.

Current state of the link
digital outputs.

Current values of the
standard analog inputs.

Current values of the
tool analog inputs.

Current values of the
standard analog
outputs.

Current values of the
tool analog outputs.
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R3_is_simulation_enabled
R3_collision_level
R3_master_io_current
R3_euromap67_input_bits
R3_euromap67_output_bits
R3_euromap67_24V_voltage

R3_euromap67_24V_current

R3_tool_mode

R3_tool_output_mode

R3_tool_output_voltage
R3_tool_output_current
R3_tool_voltage_48V

R3_tool_current

R3_tool_temperature

R3_actual_tool_accelerometer

R3_motion_progress

R3_actual_qdd

R3_controlbox_humidity

R3_actual_tool_pose

R3_rtde_output_max

R3_actual_TCP_force_sensor

bool

int

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

unknown

double

std::vector<double>

int

std::vector<double>
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I/O current [A]
Euromap67 input bits
Euromap67 output bits
Euromap 24V voltage [V]
Euromap 24V current [A]

Tool mode Please see
Remote Control Via
TCP/IP - 16496

The current output
mode

Tool output voltage [V]

Tool current [A]

Tool temperature in
degrees Celsius

Toolx,yand z
accelerometer values

Trajectory running
progress

Actual joint
accelerations

Controbox humidity

Actual Cartesian
coordinates of the
tool(without TCP)

TCP force sensor
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R3_fc_cond_fullfiled
R3_actual_payload

R3_tool_button_status

R4_message

R4_target_q

R4_target_qd

R4_target_qdd

R4_target_current

R4_target_moment

R4_actual_q
R4_actual_qd
R4 _actual_current

R4_joint_control_output

R4_joint_temperatures

R4_actual_joint_voltage

R4_joint_mode

R4_actual_execution_time

R4_robot_mode

R4_safety_mode

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

std:

bool
Payload

bool

RobotMsg

:vector<double>

:vector<double>

:vector<double>

:vector<double>

:vector<double>

:vector<double>
:vector<double>
:vector<double>

:vector<double>

:vector<double>

:vector<double>

::vector<JointStateType>

double

RobotModeType

SafetyModeType
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Actual payload
Tool button status

Robot message from
controller

Target joint positions
Target joint velocities

Target joint
accelerations

Target joint currents

Target joint moments
(torques)

Actual joint positions
Actual joint velocities
Actual joint currents
Joint control currents

Temperature of each
jointin degrees Celsius

Actual joint voltages

Joint control modes
Please see Remote
Control Via TCP/IP -

16496

Controller real-time
thread execution time

Robot mode Please see
Remote Control Via
TCP/IP - 16496

Safety mode Please see
Remote Control Via
TCP/IP - 16496



A AUBO Developer

R4_safety_status

R4 _robot_status_bits

R4_safety_status_bits

R4_speed_scaling

R4_target_speed_fraction

R4_actual_TCP_pose

R4_actual_TCP_speed

R4 _actual_TCP_force

R4_target_TCP_pose

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>
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unknown

unknown

unknown

double

double

Safety ststus

Bits 0-3
0: Is power on
1: Is program running
2: Isteach button
pressed
3: Is power button
pressed

Bits 0-10
0: Is normal mode
1:Isreduced mode
2: |s protectivestopped
3: Is recovery mode
4: |s safeguard stopped
5: Is systememergency
stopped
6: Is robot emergency
stopped
7: Is emergencystopped
8: Is violation
9: Is fault
10: Is stopped due to
safety

Speed scaling of the
trajectory limiter

Target speed fraction

Actual Cartesian
coordinates of the tool:
(X,,Z,x,ry,rz), where rx,

ryandrzisa
rotationvector
representation of the
tool orientation

Actual speed of the tool
given in Cartesian
coordinates

Generalized forces in the
TCP

Target Cartesian
coordinates of the tool:
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R4_target_TCP_speed

R4_elbow_position

R4_elbow_velocity

R4_actual_momentum

R4_tcp_force_scalar

R4_future_path_points

R4_actual_main_voltage

R4_actual_robot_voltage

R4 _actual_robot_current

R4_joint_torque_sensor

R4_operationalModeSelectorinput

R4_threePositionEnablingDevicelnput
R4_masterboard_temperature

R4_standard_digital_input_bits

R4_tool_digital_input_bits

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<std::vector<double>>

unknown

unknown

unknown

std::vector<double>

OperationalModeType

unknown

unknown

uint64_t

uint64_t
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(X,Y,Z,rX,ry,rz), where rx,
ryandrzisa
rotationvector
representation of the
tool orientation

Target speed of the tool
given in Cartesian
coordinates

Position of robot elbow
in Cartesian Base
Coordinates

Velocity of robot elbow
in Cartesian Base
Coordinates

Norm of Cartesian linear
momentum

TCP force scalar [N]

Get future path points
joint
Safety Control Board:

Main voltage

Safety Control Board:
Robot voltage (48V)

Safety Control Board:
Robot current

Joint torque sensor

Current state of the
operational mode
selector input

Current state of the
standard digital inputs.

Current state of the tool
digital inputs and
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R4_configurable_digital_input_bits

R4_link_digital_input_bits

R4_standard_digital_output_bits

R4_tool_digital_output_bits

R4_configurable_digital_output_bits

R4_link_digital_output_bits

R4_standard_analog_input_values

R4_tool_analog_input_values

R4_standard_analog_output_values

R4_tool_analog_output_values

R4 _is_simulation_enabled
R4 _collision_level
R4 _master_io_current
R4_euromap67_input_bits
R4_euromap67_output_bits
R4_euromap67_24V_voltage
R4_euromap67_24V_current

R4_tool_mode

uint64_t

uint64_t

uint64_t

uinte4_t

uint64_t

uint64_t

std::vector<double>

std::vector<double>

std::vector<double>

std::vector<double>

bool
int
unknown
unknown
unknown
unknown
unknown

unknown
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outputs.

Current state of the
safety inputs.

Current state of the link
digital inputs.

Current state of the
standard digital
outputs.

Current state of the tool
digital inputs and
outputs.

Current state of the
safety outputs.

Current state of the link
digital outputs.

Current values of the
standard analog inputs.

Current values of the
tool analog inputs.

Current values of the
standard analog
outputs.

Current values of the
tool analog outputs.

I/O current [A]
Euromap67 input bits
Euromap67 output bits
Euromap 24V voltage [V]
Euromap 24V current [A]

Tool mode Please see
Remote Control Via
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R4_tool_output_mode

R4_tool_output_voltage
R4_tool_output_current
R4_tool_voltage_48V

R4 tool_current

R4_tool_temperature

R4 _actual_tool_accelerometer

R4_motion_progress

R4_actual_qgdd

R4_controlbox_humidity

R4_actual_tool_pose

R4_rtde_output_max
R4_actual_TCP_force_sensor
R4_fc_cond_fullfiled
R4_actual_payload

R4 _tool_button_status

unknown

unknown
unknown
unknown

unknown

unknown

unknown

unknown

unknown

double

std::vector<double>

int
std::vector<double>
bool
Payload

bool
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TCP/IP - 16496

The current output
mode

Tool output voltage [V]

Tool current [A]

Tool temperature in
degrees Celsius

Toolx,yand z
accelerometer values

Trajectory running
progress

Actual joint
accelerations

Controbox humidity

Actual Cartesian
coordinates of the
tool(without TCP)

TCP force sensor

Actual payload

Tool button status
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