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V1.0.0 1 AUBO SDK &7t

1 AUBO SDK &7

AUBO SDK 2—F 4 ATEE (Software Development Kit), HEE (dbER) &Hae
RS RRDBIRAEFA, IRETEER APIEO, AFREISBERIENRANEBER, 5
AR R ARRER EEE B SN R RIEHFIEREBETWE, LIsEEARR
N7 E TEK.

AUBO SDK X#FZiRIEIES, 85 C++. Python, LuaZF, F’ZA Windows F[] Linux ¢
ERE, AEFREREESFERIFITERE. FRARALUED SDK F&E 2RI BER,
MM S BB/ ANREREE.

Ilt7h, AUBO SDK ARt T FERIFASEFMCIEREI, B AARBEE RN I
FR AR 28 AN TR

1.1 SDK IJget&EiR

RPC, RTDE {1 SCRIPT & AUBO SDK = AEZEMIIREREIR, Bl BEHEEHZ, B
NeLEEREER, BEEEEATIUEIHENRENESRut =R ARHEE,

1.1.1 RPC &R

SDK A9 RPC &R, EF TCP Socket TEMLEFIFH{TIE(S, {8 JSON-RPC2.0 i
TEUERHR, SEEPimRSSEERTIERMMES, EEESEEH. RE. BYS8. O
VREER, XIFZMREEESTIRERR. BEROSH 30004,

RPC fERTHFZMARTBIRNES, tizaifs<. IKSESTI0159%F, FLIREARRR
FaEmERK. JMERIRE (ANitE&EA) rILAEIE SDK i RPC RIR[@EIEIEHIZs RIXIES
B, BEESETLRBIESHBHITHEMAIENE, thizs). g5, EL1%F, FHEhiTE
BREEINERZE (A0TEN).

ERY, RPC #HUAEILLS RTDE #&HREE SCRIPT #EREL S, TIE NS ZHIN1SE
ARIFBfERF. fign, FAFRLAEIL RPC EHCREAREEESHEO (4 moveloint, moveLine
%), [ErEE RTDE PRI FERENES ARISCRPIAR, WSLRRINIEESSE.

1.1.2 RTDE &R

RTDE (Real-Time Data Exchange) 2—FSCRIEEEAZIRIMY, RLASEISMEIRE (Wit
B1) SHBRAESRIRRZ ARSI EEEEE, LLUINMBRARXTRE. EE. IEEFRE
{E8. AUBO SDK HfJ RTDE #&iR, HiEET RTDE WY REIHEHIE S/MRIRE Z ARY
SCATEUERSHG. 5498, RTDE HEGEAILLS RPC #ERkEY; SCRIPT HRERMER, AomIRE
FERISCRTE,

SDK FRRY RTDE #55R, EF TCP Socket FEMLZPIHITIEIS, FILUSEISHIZRHRIZL
EEERMNRE AtEN), FEAILUSINBREPROERERZIRIBEHERH. SMEB
IREAJLUEID RTDE HEHRREANBANX T AR, EBE. IIEEFLEE, aligld
RTDE #RREEHIRH TR EAEEE. BiEROS7 30010,

RTDE 3BE—FATEE RTDE IERASHEIN. BEX THIRNEIR. KEHE
B, BN ARME. XTRE. BE. BRFHER, SIFSMElERE, SEmRE.
BE FRES, WEEEEN, BHEMRTRI RTDE 5,
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1 AUBO SDK f&7t V1.0.0

1.1.3 SCRIPT #&iR

SDK FRT SCRIPT #81R, ETF TCP Socket FEREHFBTIEG, SHFRIEAHEAIIAIE
RS AIRHIRE, AREEHRSNERTHIAER. BEREOS7 30002,

SCRIPT #RIR37#F Lua (iR, BEEFRNEG. EHIEH. REENS. BRETFE
RUMER A= APL, Wizalzhl, Bk, SKEWSANRESE. B8, SCRIPT #&ERIZAL T
REFEIAIEERAIINEE, PIIMREMRE.

54h, SCRIPT #2HIARILAS RTDE #&3Ra), RPC IERECEER, FIg0, AFRILAEA
WMEMAER, FEE SCRIPT RGN ARRF KX EW R ARSI, RIS
IR RTDE &R SCRT i =R ARPIRTE.

1.2 JSON-RPC 1588
1.2.1 &7

JSON-RPC (JavaScript Object Notation Remote Procedure Call) E—FfZ i fE1E At
T ISON {EREIEIR, TTLAEIE TCP Socket, HTTP, WebSocket SHEMIMMNHITES
FimfliRSS 28 2 [BRIE(S.

JSON-RPC EBLAT4HE:

- B LLISON {EAEIRRIMEN, @i, ZIEMEIZ2MET.

- BBR: AET AR JISON t&TUHITEIE R, UMM EEEER, MEER
HIEE/N. EER, MEES.

- BIESHIEFA: JSON-RPC STHFSRIZIES (R C++. Python F) MIAEFEZ
[BIRYE(S

« XHFEFMERIMY : JSON-RPC RILABRZFMERIINHITEIRE %, S0 HTTP, TCP
Socket, WebSocket &, 1EFITZFHMLEINME,

« $HIRGMIR: JSON-RPC EX T HIRNSASEIRBAIAE, ZEFimoLIRERS SR E
SRS R AL IR AR,

JSON-RPC KRAIEK-MN RIS LI E FimfliRS B2 BRI ZEER. BF
I A&Z1% JSON & iE kG IRSSEE, HIUN {7jsonrpc”:2.0”, method”:’getRobotNames”,’params”
[1,7id7:1} . BRSSESRICENEKS , BT JSON XI5, $2EN "method”. “params” 1" id "EFEHY
B, RSBEEHITS method” WRIRTFTIE, HERRMNSH. BIEHITER, RSB[ER
— MRS SR FF MRS SR FFIEAK ISON 182, FI40 {7id”:1,%jsonrpc™:72.0”, result”™:[*rob
171}, #AE% ISON t &R RIXE R Fin. o, FFPimEiEIIRS S ARIERIERL,

122 ZHEREEINSEROS

AUBO 5 RPC 37§ TCP, HTTP F[ WebSocket fEH#itMY, EXIRANHOSIT:

1Y iwOS
TCP 30004
HTTP 9012

WebSocket 9012

2 © 2015-2023 AUBO {FBEFEHEI
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1 AUBO SDK &7}

1.2.3  JSON-RPC 2.0 #58
IBRHR
RPC IEKIREZLATAR

« jsonrpc: 7R JSON-RPC WMYAURAS, HE 2.0
« method: FERABANGERR, B— I FRH

. params: FSHE, B—MEMAYE

* id: FRIRFF

N RIRIER
XEBH RPC JERIRIIFI RPC JERRKRMARFER :

1. 24 RPC JEFBRINAY, RPC MRXISREELATAR:
» jsonrpc: ZR7~ JSON-RPC MMASMRAS, WI=Z 2.0
« result: FREREHHAITRIRENE
- id: FRIRRFF, SIERMRARRAF—EHEE

2. 3 RPC HAHINEIRAS, RPC MANIREBZLTHER

« jsonrpc: ZFx JSON-RPC tYANNRAS, W2 2.0
* error: FNHIENE, HIRNEEELTHRRA

code FRNFEIRAD
message RN BIAZAIFHIRTEIA
data REIRAMINER., TTREH RS

« id: JIRRFF, SIERMRARRAF—EEE

BRI SRANEIRIDUN FRATR -

IR HE 1508
-32700 Parse error. RS ESIZWEITTHEY JSON,
TERRSS SEARAT JISON AR AR,

-32600 Invalid Request.  /&IXH JISON REBAIERIIER.

-32601 Method not found. 1ZFTiEAFAE/ AR A,

-32602 Invalid params. TR ES L,

-32603 Internal error. JSON-RPC AEBEIR,

-32099..-32000  Server error. (REB T LU E N IR EE4EIR.
1.2.4 51

Fi Python 85 HY WebSocket MY AEHI~GIZIT :
localhost Z4128 A 1P ik,

©2015-2023 AUBO {RBEFEHE



1 AUBO SDK {7t V1.0.0

import json

import websocket

# WebSocket R % £ 84 H 4t

server_address = "ws://localhost:9012"

# Q|7 WebSocket % ¥

ws = websocket.create_connection(server_address)

# 193& JSON-RPC 1% 3K

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

"id": 1

# BiEKER A JSON FH &

request_json = json.dumps(request)

# K IFEEKR

ws.send(request_json)

# B AL

response_json = ws.recv()

# R AT R AL

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

# %W WebSocket #HIE

ws.close()
RFEITER:

Received Response: {'id': 1, 'jsonrpc': '2.0', 'result': ['robl'l}

1.3 RTDE {¥}i%BA
1.3.1 &

RTDE (Real-Time Data Exchange) HMYZHEZARHIZESINBIREHITLRI RS
AYMMY. BT RTDE #HY, SMRIRE (A0tEN) ATLEREWSSARIRSER, flanXTE

4 © 2015-2023 AUBO {FBEFEHEI



V1.0.0 1 AUBO SDK &7t

KN Rim TERNEZES. EaIEEMINEES., Lt JMBIREERAILIEE RTDE )
WA AREEHGS, BTSN STFRRETSRAEREERNME.
RTDE Y EBLA TS

o SCAdME: H188 ARS8 54MERISREIT RTDE MU TEURATIRAORHE, SuR Gk,
R 28 AT HIBSAOSCAT I,

« WAEBfS: RTDE i IFH8s A IS HIss SRR B TN @RS HE, BIIMERIREE
BEeT LA BE A SR, BRI LARIEISS.

- BIESMIEYS: RIDE IS MIRIEIES (30 C++. Python &) FIRAEFEZ
BRE(E.

o TRFSMERINY . RTDE MY ] LAERRSMMERITMGH TEUR(EH, S0 HTTP, TCP,
WebSocket &, 1&FRTZMMEIAE,

132 ZHEsREmhNEIROS

AUBO AfY RTDE 3¢#F TCP. HTTP ] WebSocket {Z3tHY, HISRAYHOSIIT :

Y iwOS
TCP 30010
HTTP 9013

WebSocket 9013

1.3.3 RTDE {8

RTDE &8

RTDE RHEFE—NMENT RTDE HIERLBHIRABTIENRE, ER—IE. B
R T AR RN HFERAR S IR0EIESSEL, RTDE KB TS EME R
B, MARPNEFRERSHHIEEEIEAIRKE, B3RP NIRS RS P it EERT
3R, YNFBRNIE RTDE REAPRIFRANEIESRASIZR, ATEEMRPAY RTDE A,

iER- MR
EFIHATLARRS ST FIER, AMERBGHIEE,

TTRERE
SEFmIFERNR, ERiRSRRSHAZEES. FUREISE | HTRAFSI
&, EEH 100, BEZANITEXT RtdeRecipe Z5HIIK, RtdeRecipe EMIARIENINT:

struct RtdeRecipe

{
bool to_server; VI O
// to_server=false Fi] [k B M4 & 094048,
// to_server=true [R5 % LR
int chanel; // B BEHRFF 0-99
double frequency; /) BEME
int trigger; /S REFR: 0 - A 1 - B
std: :vector<std::string> segments; // F 7|3, Fonil [l /& A s AL
3

© 2015-2023 AUBO {REFREHF) 5



1 AUBO SDK f&7t V1.0.0

Hrf, to_server HYEREEA false, segments J RTDE FZEEAAYEIHSEEREAIRLR.

G, EFiHSEKEIIRSSEMNAYEIEE. $IRENE— N TX2EE, FITRH
BEEE. E-NMURFEENTTRET SRR,

BIgn, A87E 0 SWEITTFERT R1_actual_q, BRARFIHARSEAZNEIEEN:

[100,{"chanel":0,"frequency":50.0, "segments": ["R1_actual_q"],

"to_server":false,"trigger":0}]
BRI IR AR A0 T -

[0, [-0.027531569059195515,-0.28143723119618147,1.6961810563264004,
0.4177235477634482,1.5627876064666573,-0.03521353669519756] ]

FEREIF, HIEEPRIBE— I TTHERR 0 SBE, F N TTREITFIER R _actual_q
RIE, BISERRA T RTARN.

BUiHiERR

UHESRZE, EFRihsRitEEINIRSSAENEE. REREEEX, U
ATUABGHIE®R. BUEIERSIT HIERAENEIEEENER, (B frequency IREN 0,
chanel [RENEEEANETEE, segments IRBENZ.

fign, BUE 0 SEERER:

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

BpiE
HEFIRAMIERNE, ZRinsARSZEEAEEIRES. 3UEEE 1 N TRAES|
8, BEEN 100, F-AJTERE RtdeRecipe LEHA, RtdeRecipe LEMAIRAITENINT :

struct RtdeRecipe

{
bool to_server; /7 N/,
// to_server=false F~1] [k B M5 & 014048,
// to_server=true [R5 % 8L HAE
int chanel; // B BEHRFF 0-99
double frequency; /) BEHME
int trigger; s/ REFR: 0 - A 1 - B
std::vector<std::string> segments; // T 7|k, &I /& A HE A
};

HrA, to_server HIEEE true, segments JJ RTDE SEAFHIHANERILER.

AE, BFinBERRSIHEEEE, SUEENE— I\ TREEE, AMERNINEE
HE. BMNAREENTTER R AIEERNEYE.

a0, 287 | SBBEAMIAR input_float_registers_O#[] input_double_registers_1,
BBAEFimFRS S ARIEREYER S

6 © 2015-2023 AUBO {FBEFEHEI



V1.0.0 1 AUBO SDK &7t

[100,{"chanel":1,"frequency":1.0,
"segments": ["input_float_registers_0","input_double_registers_1"],

"to_server":true,"trigger":0}]
Hia, BAEFRERSsRHEEEE:
[1,3.1,4.1]

FERGIF, FREPE— N TERERR | S1BE, £ JTE R input_float_registers_0
BB, 5=/ JTZ=2 input_double_registers_1 HE.
ﬁﬂﬁa¥u%ﬁ%ﬂﬁ%ﬁ%ﬁgﬂiﬁﬁxb25)\%§¢?%§,EUfTEﬂﬁfﬂﬂinput_float_registers_ro*Dinput_double_re

gisters_ril:

[100,{"chanel":1,"frequency":1.0,
"segments": ["input_float_registers_r0","input_double_registers_rl"],

"to_server":false,"trigger":0}]
SNERATN, BRAE FimiEIEIRIARSS BRI ALY -

[1,3.0999999046325684,4.1]

1.3.4 =M

F8 Python REHY WebSocket tMYEHIRFIZIT :
localhost 24188 A 1P Hbiit,

import asyncio

import websockets

async def rtde_communication():
uri = "ws://localhost:9013"
async with websockets.connect(uri) as websocket:
# KA E A
publish_topic = '[100,{"chanel":1,"frequency":1.0,
"segments": ["input_float_registers_0",
"input_double_registers_1"],"to_server":true,
"trigger":0}]

await websocket.send(publish_topic)

# [ RS o 1 AR
publish_data = '[1,3.3,4.4]"
await websocket.send(publish_data)

# 1T [ A

subscribe_topic = '[100,{"chanel":1,"frequency":50.0,

© 2015-2023 AUBO {REFREHF) 7
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await websocket.send(subscribe_topic)

"segments": ["input_float_registers_r0",

"input_double_registers_rl"],"to_server":false,

"trigger":03}]

# ¥R RIDE ¥ iE A

while

data_packet = await websocket.recv()

True:

print ("Received data packet:", data_packet)

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

EFIETER:

Received data
Received data
Received data
Received data
Received data
Received data

Received data

packet:
packet:
packet:
packet:
packet:
packet:
packet:

[1,3.
[1,3.
[1,3.
[1,3.
[1,3.
[1,3.
[1,3.

299999952316284 ,4 .
299999952316284,4.
299999952316284 ,4.
299999952316284 ,4.
299999952316284,4.
299999952316284,4.
299999952316284 ,4.

4]
4]
4]
4]
4]
4]
4]

© 2015-2023 AUBO {FBEFEHEI



V1.0.0 2 AUBO SDK .8

2 AUBO SDK %8

2.1 @&En

AUBO SDK FFARBRM T, FEXXHURFERIRII NS, AILEEFAER
B AN AR, EHBIERAN SDK FAREFBLITILAN4E:

« include XK kXM, BETIRMEGAFERRT APLRO, HIERENMEEN.
« lib 324K miRTEERRYERSS
+ share 324K RABRAILAR BRI AR,

2.2 WN{AfER

ET24fEM SDK FARBZREI, FEHIA SDK HIMAS Server FUMRAZEFREILT
Bc.
E(EF SDK Free, —REZUAT/INESE:

EEEFF RS

TEFLEE SDK FFAE

£ IDE gE—1NE

& AUBO SDK Fr & B8R MRS FISL SR INEI IR B
mERB

EEEIEH 28 AT E Aubo Sim B

I ES Yy e

NSk LD =

BIMERLRAISSERAMBENS, BRIELIRERNE TER.

— —

2.3 IBITIAIR

2.3.1 C++SDK

o WIEAORERSE: Linux 64 {f/Windows 64 {3
- JRIFESEK:

e Linux: G++-7/GCC-7

« Windows: MSVC 2019 &LAE

2.3.2 Python SDK

o YIEAURMEZRF . Linux 64 iI/Windows 64 (A
+ Python JRANEXK :

e Linux: Python 3.6 ~ Python 3.11

* Windows: Python 3.6 ~ Python 3.11

24 TEHERE
24.1 SDK F&8
SDK F AR T EkHEE: https://download.aubo-robotics.cn/sdk/,

© 2015-2023 AUBO {REFREHF) 9
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2 AUBO SDK 4.8 V1.0.0

ItEEEEFR SDK FRBHE C++ L34, C++ SDK EES4F0 C++/Python demo 7=~fl

&, AT C++ SDK XFFA. A0FB(ER Python SDK, NIFE FEFI%ER pyaubo_sdk F
X4,

2.4.2 pyaubo_sdk B

TEHMzER

« T& 1 7 pypi ER_EEER pyaubo_sdk

— ¥TFF pypi WI3E: https://pypi.org/
— INFFHEE pyaubo_sdk

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

o |

Or browse projects

=] 1

— % pyaubo_sdk

ifier

2,608 projects for "pyaubo_sdk” Orderby | Relevance v

pyaubo-sdk 0.18.0 Sep27,2022
APython interface for controlling aubo robot

[E] 2

« J5i%2: B pip ap SR N EHAILE

- REWML
pip3 install pyaubo_sdk
- REIBRERA
pip3 install pyaubo_sdk==x.x.x

Blan, THEAZIRMRA 0.19.6

pip3 install pyaubo_sdk==0.19.6

« J5i% 3: Bid PyCharm SR FEFIRSE

— File -> Settings

10

© 2015-2023 AUBO {FBEFEHEI



V1.0.0

2 AUBO SDK %8

|

py‘@New Project...
= New...
2 New Scratch File
<
.
- &= Open...
Save As.

Open Recent
Close Project
Rename Project..

dit View Navigate

Ctrl+Alt+Shift+Insert

Code Refactor Run Tools VCS Window Help

Alt+Insert
ple_startup.py
TOOUC_POrc - owwud

M_PI 3.141592653589793238¢
robot_rpc_client = pyaubo_sq

@l

Settings...

def exampleStartup():

File Properties
Local History

Save All

Reload All from Disk
Repair IDE
Invalidate Caches...

am

Manage IDE Settings
New Projects Setup
Save File as Template.
Export
% Print...
Power Save Mode
Exit
« example_state.py
& example timer.pv

M Bookmarks

example_startup

CulvAltes robot_name = robot_rpc_(
’ if @ == robot_rpc_clieni
’ robot_name).getH
Ctrl+S print("The robot is
Ctrl+Alt+Y if © == robot_rpc_c]
robot_name) |
print("The roboi

> # <44

’ while 1:
robot_mode 1
> .getRob(
print("Robof
if robot_mog
break

exampleStartup()

— 1E Python Interpreter TUE |,

R+ iRE

> Appearance & Behavior
Keymap.

> Editor
°

®H

Plugins Packae.

» Varson Control
- project:python (1)

Project Structure

pi nstal Alt-insert

setuptools
wheel

> Build, Execution, Deployment
> Languages & Frameworks
> Tools

Advanced Settings

Project: python > Python Interpreter

Python Interpreter: | #, Python 3.9 (python)

| addinterpreter

Version Latest version
2131
6020

0371

Cancel

— 182 pyaubo-sdk, IEIRRRAN,

& 4

R Install Package

B Available Packages

®

] @

Description
A Python inerface for controling aubo rabot
Version

0198

[ Specify version |0.19.6

[ options

& 5

©2015-2023 AUBO {RBEFEHE
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EnE
« J5iE 11 18T pip apSRIENRL
pip3 uninstall pyaubo_sdk
 J3i% 2: iBiZ PyCharm SRiEDE

— File -> Settings

=] Ii! Edit View Navigate Code Refactor Run Tools VCS Window Help
pyﬂ@NEW Project...
= New... Alt+Insert
gi New Scratch File Ctrl+Alt+Shift+Insert ple’mn_uP'py R .
: % Open... M_PI = 3.141592653589793238¢
Save As. robot_rpc_client = pyaubo_sq
Open Recent >
Close Project 5
Rename Project... def exampleStartup():
@l/’sﬂtinus... Gkl robot_name = robot_rpc_d
File Properties 7 if @ == robot_rpc_client
Local History > robot_name).getH
H save Al Ctrl+S print("The robot is
‘G Reload All from Disk Ctrl+Alt+Y if 0 == robot_rpc_c]
Repair IDE robot_name) |
Invalidate Caches... print("The robo
Manage IDE Settings > # T .
New Projects Setup > while 1:
Save File as Temp|ate. robot_mode f
Export v .getRob(
&= Print... print("Robof
. Power Save Mode if robot_mog
E Exit break
= = example_state.py
a £ example timer.pv FEnE ESETTTY
R Run: example_startup

&l 6

— fE Python Interpreter FREI, 1 pyaubo-sdk, Rii—HirGoRE TENE, HES
e, =i OK

@ settings X

Project: python > Python Interprater

Appearance & Behavior

e Pythonirterprter: [ yihon 39 Gyion) Bl e
dor =

Cxgis - Verson estvesion

Version Control minstall Delet, P @

Advanced Settings

@ ® Garcel

= 7

=

2.5 KRAEIE

ARCS SDK FABEIEIE N RAES], FMe]S* https://semver.org/lang/zh-CN/,

2.5.1 SDK [RAERHINE
1ERRE

12 ©2015-2023 AUBO {REBFIHENF



V1.0.0 2 AUBO SDK .8

IWERASZEEMAS (MAJIOR), RhRAS (MINOR) MUEIThRAS (PATCH) A
FRY. a0, FRERASRE 0.18.0, MERFSH 0, REASH 18, EITHRESH 0,

FIRBFSRRHIMAFEH APL AL,

IRIRASRHIEE T FRERIIIEE.

IEITRASRMESE TFREAY bug,

R hRA

TEBRAS REINVERASHEE, il E— " Bl Et—EBL a5 RIRR
. R ASCH ZREFIIEES [0-9A-Za-z-] 2BRK, BE1EEERA. 540, 1.0.0-alpha,
1.0.0-alpha.1,

TR BIRASHTRIETHERXEKEIRERSR. Fir LR BIRASNRRX M RA
FAEfaEmE AT geoi A BT FEA TR K.

1SR TTEIE

MRTTHIRRIE—LHOMNIER, HEEEE. FAIS. RIBES. JLUSIREEE
ITHEUR TR AZ G, Seil E— "+ Bl E—&ERUa R RITRRRRIER. Fian,
1.0.0-alpha+001, 1.0.0+20130313144700, 1.0.0-beta+exp.sha.5114f85,

LR MRAHRFSHERERBIRARFEEEENN, BTHERINLTER.

2.5.2 SDK WRAFERiHAE
SDK FHRFES

1. PATCH fEIThRAF R : FERIRTHHIE, FARESELUY, FEEEHRmFIRDE.
fFlan, 121 F&A1.2.2,

2. MINORRIMRASTHE : FESM_HEIE, FTREEIRLY, FREEHRFERD,
fgn, 1.2.1 A9 1.3.0,

3. MAJOR ERASFHE: FHREAR, APEEENRB, SESRTHGE, T8
L, EEEFHmFRE. a0, 1.2.1 A% 2.0.0,

SDK FRETREENM

1. PATCH A"[|: &
2. MINOR A fE:

« SDK #2[0 MINOR > #{46#% ] MINOR: A5RAE
+ SDK ##[ MINOR < {4610 MINOR : A

3. MAJOR AE: AF&ES

© 2015-2023 AUBO {REFREHF) 13
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3 BRiEFIA

IZEBD NBUAERAETT AUBO SDK FFR BRI, B8aLUTHE:

+ SDK PC i SHI28 NIBIEIRE: MNMAT SDK PC ik SH S ANE LB EHILEENX
R RAIRE

< &7 C++ 3l fEiEiT C+ RBIRT, FEERD R ERFIZITIMEFIZIER aubo sdk
FrE

* J&1T Python 7~ff: fEIZ1T Python ;~IR], REEAM LEERIFIZITHRIIZE
pyaubo_sdk &

3.1 SDK PC igSHNBAEEEE

SDK PC imA] LABIE RF A LI SIS ABE:

FKEMEE R : TLMEBENSEITLBEM (Wi-Fi) SHARITEENGE. B
(ERTTLMSET, FEIE PC =R ABNAINMSIRE, iLEITR— TN
(Wi-Fi) ., PCIRAILABI REMEENBRAREES. BIEEFSEHITRRES.

BEMEER: SEMBSBERRBEEER (LIKW) SHlssAHTEENS. &
(ERXMIEBENL T, FERMLIER PC Siztlfe, FHRE P ik, FREBMMNX, FE
METFE—MMER T, PCimALUBISBLMBETSRAKIEES. BEEEFSEHITE

EE-

3.1.1 FEMLEER

AISEITEE, KLIMNE/AM PC RITLMESIET:

1. NS i=HIiE SRS EHRRE CERREE, KOEEHARER DM,

2. ERHERPHEMZIZES DHCP, MEFMEEMmAY 1P Mt 2V AN P, T
E B985 A 1P #EIERE 172.30.10.100,

14 ©2015-2023 AUBO {REBFIHENF
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robl #r O)Fa wisg. REX  2023-06-29 13:44:31
P27 .0 .0 1 #0: 30000 o
robl #E  O)F s HEX  2023-06-29 13:43:50
=7
i
w8
: ERERTER
1t
WA @ DHCP WL RN
(5 [ = ]
WS BE
S
=] ens33
tten
2 AP |
saon AP
R
=2
o
8

3. £ PC i, EEANHIERATEREAY Wi-Fi .

4. fE PC HOZIRE, MIXESAOEREE.

+ Windows {Z2{EZR%:

- & 1: A ping @<, ¥JFF cmd, HIA ping 172.30.10.100, SN TFEFR=, BE
EEIJJO

EER: SS1ETH

- 73:%2: {55 telnet @5<%, #TFF cmd, 3 telnet 172.30.10.100 30004, SN FEIF7R,
BEp.

© 2015-2023 AUBO {REFREHF) 15
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Telnet 172.30.10.100 - a X

Z| 10

WNRHIM TEFAMER, WK telnet SRBFS.

RERUI FEIFRIE, FH/3 telnet BIA],

a

vEmaE 0 Windows 13

jIe} L!ugguumgyu
E:

& 12

* Linux E{EESR:

- 7% 1: {#F ping @5<, ¥JFF terminal, I ping 172.30.10.100, ¥ TFER7R,
(EpauR

i

root @ubuntu: ~

(base) root@ubuntu:~# ping 172.36.16.168

.30.10.100 (172.30.10.100) 56(84) bytes of data.
from 172.30.10. : lcmp_seqg=1 ttl=128 time=3.
from 172.30.10. _ =2 ttl=128 tim

from 172.30.10. : icmp_seg=3 t
from 172.30.10. : lcmp_seq=4 t
from 172.30.10.100: icmp_seq=5 t
from 172.30.16.100: icmp_seq=6 t
from 172.30.10.100: icmp_seq=7 t
from 172.30.10. : icmp_seq=8 ttl=128 time=4.

& 13

- ik 2 {EF telnet 5%, FTFF terminal, A telnet 172.30.10.100 30004, Y1 TE]
Fr~, 1B(ERI0.

16 ©2015-2023 AUBO {REBFEIRFI
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ase) root@ubuntu:~# telnet 172.30.10.100 30004
ing 172.360.10.160...

=] 14

3.1.2 BEMEER
ASEITLE, KLMNERAM PC RIBLMESET:

1. FMZASIEHIES PC EZIEE,

2. R PEMEISE St MEFMIEEmY 1P It EVIZSAN P, T
EIEAIHIEEA TP 2 192.168.1.100, FRIERIVIRIRE S 255.255.255.0, FIRAT IP itb
HERRY MRS B E IR E D 1. a0 1P #HER 192.168.1.100, FPATHI EXIARD
RKEGES 192.168.1.1,

®

=] 15

3. &EPCiw, IRE IP ibht, FREHEMMX, FESSATER—MNET. Y28AF
PC Y 1P it BUER/REERIAY, FIAIHESA IP #BIERE 192.168.1.100, FPATHI IP
HELFBIERRE 192.168.1, PC imfY IP MBRERISRV/E 192.168.1, #1=28 AF0 PC Y FK
IBERW IR 255.255.255.0, HLEE AR PC BY MK ZEEREY, RISKAY 1P HiikhaY
FHHHUEER S B ERISE A 1, BIa0 1P HHEE 192.168.1.100, BRATCHIMEEZE N
192.168.1.1, FEIDBINBIUEIE Windows IR{ERSF Linux IMERF A TEE.

+ Windows {Z#{EZR%:

- 7£ PC B E LAKW — i — G — =& BHE.

© 2015-2023 AUBO {REFREHF) 17
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© meEE o x
T8« R Intemer > M v o »
B SRERSRE  SEINSE  EeSlSE  SELSRORS  DRLEROGE £ o @

&l 16

— 1% Internet IHYARZAS 4 (TCP/IPV4) —> s B,

& LK Bt x

D=
A

& Realtek PCle GbE Family Controller

B Microsoft MEEAE N
I vMware Bridge Protocol

P Microsoft FIEEITHSOITIINAE

?Nptap Packet Driver (NPCAP)

P Qos HEEaItEF

@ C internet HHSEZ 4 (TCP/IPv4)

2 Microsoft M ERSEEEEESFY

M« Microsoft LLDP HHYERNRRF @ s v

ItEEREA TFITE (O)

LY

] By IO

<

FEN)... EEU)

i
(=t
il
H

it

SRR Internet MM, EMMUEERARI ERESEDN, B
TEABNERERNNE LEE.

®BE e

=] 17

- INTEFR, IRE 1P it FRIERBIIRX — mE BRE.
Eh, FAAY 1P #EIEA 192.168.1.55, H128ARY IP #EHEA 192.168.1.100, B1i14t
FER—NER,

18 ©2015-2023 AUBO {REBFEIRFI
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3

R

SRS

o VMware BN :

Internet ¥MMARES 4 (TCP/IPv4) BiE
=i/
MBRESSIE, WeLIEMSIEER P 28, N, FEENA
BEAEERMRSESN P 28,

@Q EFEEE 1P #84H0Q)

@A LB P )]

1P 338k (1): 192.168. 1 . 55

FRREBW): 255.255.255. 0

ROARIZE(D): 192.168. 1 . 1
EXFEE DN B B

@ EATER DNS RSS|IBhHE):
EiE DNS BE=:P):

=7 DNS BES(A): ‘ . ‘

[Wp-batnpeang=a—{{N] =

- £ PC IEMER, RELIKWAY IP Hblik, * FRaFEED « 50 WX, EEVSH=S
AT E—MERT,
- 17 LG GRIEER, & VMnet0, R EeRE.

— 1557 VMnet0,

)

D ENERES

RENBHAES AP FE R EM)E

A R R B L P2 ()
FAUEM SRR EFR: vMware FIZEERLEE VMneto
FEFRHI DHCP AR 1P HULESTERER FE UL (D)

#Ara FAns

DHCP i B (P)...

ERFUEER)  SAD.-- FHX)... HE BH L) i)

192.168.80.0
- - 192.168.220.0
VMnets B BERA 19216810
EPEEE)... BIRMGQ | | E@EREW..

VMnet 155,

R O AR S 25 R e)

BEhizRW)...
naT I (SEMNEE EN M P i NaT B B(S)...

A BEESERAMNREZEMERE. GERRECQ

& 19

15E1ZHHEZ Realtek PCle GbE Family Controller, 25 I#5E.

©2015-2023 AUBO {RBEFEHE
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D EHlseEs X
R B 5hEBESE FiflEs DHCP F Rt
1 THEEMEL  Realtek PCIe GE Family Contr... - - B
VMnet1 BEX.. - - - 192.168.220.0
VMnets  NAT H#38  naT #30 S35 288 10216810
FMPIES(E). BREMS©Q) | | EeePEEW)..
VMnet 58
(@ TN E SSER RIS 2B )(B)
@) EHEE(G): Realtek PCle GbE Family Controller ~|| BeBw
OnaT B (S E AR T P filibm NAT 128 (S)...
O RENEEES PRI PSR M)
B E N BRI P P (v)
FeFA i oHce FREIE 1P S ERES B WMD) DHCP & B (P)...
EREURER | SA@.. | | Fhe- WE B HA® e

| 20

- 117 EEWIRE, RE MESSERREM MEEE HER.

ERRE X
W R
BE WE BERS
E=IE 16 GB Do
Craes 4 BEHETER(Q)
3884 (SCsT) 70 GB
C () CD/DVD (SATA} Exhisn Pk
) CE
T USB 23S HE @ FiEES(B): ERERIBIMS
8RS R RET I 0]
ONAT #34(N): BFAFENE 1P it
O RENERMH): SENAZHSARME
OBEX(): FEEMRE
VMnet0
OLAN KE(L):
LAN EE(S)... | BERW)...
F(A)... BIR)
® w

& 21

- REREMAAY P stoht, (EESHRAER—RER.

TES, ERWAEY IP R 192.168.1.33, #1128 AR IP HBHEE 192.168.1.100, B
{ibFRE—MERHR,
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(base) root@ubuntu:-# ifconfig
ens33 Link encap:Ethernet HWaddr 00:0c:29:d1:7b:26
inet addr:192.168.1.33 Bcast:192.168. 1255.255.255.0
inet6 addr: fe80::768e:6ea5:e k
UP BROADCAST RUNNING MULTICAST HTU 1500 Metrl 1
RX packets:784 errors:® dropped:® overruns:@ frame:®
TX packets:613 errors:@ dropped:® overruns:® carrier:@
collisions:8 txqueuelen:1668
RX bytes:275429 (275.4 KB) TX bytes:93659 (93.6 KB)

Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host

3 d:@ overruns:e frame:@
TX packets:2326515 errors:® dropped:@ overruns:® carrier:@
collisions:8 txqueuelen:1068
RX bytes:437804276 (437.8 MB) TX bytes:437804276 (437.8 MB)

4. £ PC P&ZIRE, MK MEAEEM.

* Windows ##{ERH: T cmd, HIA ping 192.168.1.100, YN TNERfR, BIEHIN.

& 23

+ Linux $£{EZEH: $TFF terminal, HiN ping 192.168.1.100, W FERFZ=, BEHKID.

(base) root@ubuntu:~# ping 192.168.1.100
.168.1.100 (192.168.1.100) 56(84) bytes of data.
.168.1.55: 1 Redirect Network(New nexthop:
6 icmp_seq=1 ttl=64 time=4.44 ms
2 Redirect Netwo ew nexthop:
time=2.57 ms
(New nexthop:
time=1.83 ms
ew nexthop:
icmp_seq=4 ttl=64 time=1.92 ms

5 Redirect Network(New nexthop:

cmp_seq=5 ttl=64 time=2.12 ms

i (New nexthop:

time=1.85 ms

. (New nexthop:

64 bytes from 192.168.1. icmp_seq=7 ttl=64 time=3.99 ms

3.2 C++SDK
3.2.1 {£ Linux BT H QtCreator fBiFiE{T CMake T2

THEHHARIZUAIA QtCreator fRIFIET SDK FFAEHHY example_startup.cpp 7~fll, 4#
FEITHINE, TEESE LB,

5 MR SPDK EFIREEETIME, IS iBhaY 1P il Sk tNmESRY 1P
ehit, SNERTE AuboSim EHWNAIEITITIEFHE SDK EFIREENRELUN, W 1p ibhit)s
127.0.0.1,

1. ¥TFF QtCreator, s Open

© 2015-2023 AUBO {REFREHF) 21
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Get started Now
- . ol
o ]
1
- — [ETe——

2. & SDK 8 C++ 7RBIFTIERIERIR, 15+ CMakeLists.txt, 5 Open

© @ open File

© Recent « @root @Desktop [ aubo_sdk-0.19.6-Linux_x86_64:77c505d_share | example | cir »|®

@ Home e < Size  Modified

[ Desktop i@ aubope 16:48

B Geamsts & robot_proxy 16:48
& trajs 16:48

& Dowmoads@ B CMakeLists.txt 52kB 1504

& Music

@ Pictures

. Videos

+ OtherLocatio...

All Projects : -2

& 26

3. FCEYmiFEs

e Edit_Buld Debug_Anabvze ools Window elp

Manage Kits. D} Configure Project
=]
Edit Active Project [Type to filter
OF
Build & Run. & Imported Kit Details ~
o o tsron-
Project Settings

(@) [configreproject ]

& 27

4. 1% aubosdkexample, G, mds Run CMake

22 ©2015-2023 AUBO {REBFIHENF
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3

R

Fia

5. £ Build &,

7. HRFEANEIT

File Edit Build Debug Analyze Tools Window _Help

Projects <no document>
£ aubo_sdk_example
CMakeLists.txt

example_config Run CMake.
example_configz | pepioy
example_extract_d

Run

example_force_cor
example_freedrive|  Rebuild
Clean

Projects

example_offline_t
example_record
example_register
example_rtde
example_script
example_servoj
example_servojz | Collapse All
example_set_log i Expand All
example_spline

example_startup

example_state

example_timer

& aubope

14 robot_proxy

» & CMake Modules

Find in This Directory.
Close Al Files in Project "aubo_sdk_example”
Close Project "aubo_sdk_example”

MYYYYYYYYYAYY YV Y YV AN Y Y VE

] 28

£ Tool arguments ¥=1E5 -j8, 1%#%E example startup

Fie _Edt_Buid_Debug_Anabyze Tools Window Help

Manage Kits.. QML debugging and profiling: Leave at Default -

Active Project

ey ~atue S
aubo s cxamle 5 S
npart Bxsing sl e suo e oetus
0, CMAKE_CODEBLOCKS_COMPILER 1D
& Guldsrun CHAKE CODEBLOCKS FAECUTABLE CHAKE_CODEBLOKKS. EXECUTABLENOTRG,
L. . MAKeS # Aavanced
CAKE_ISTALL PREFX st
— cAKE.pREFX_PATH Jopers 1257512570 64
= . ar qwak execume ot 129751290 64poinfamake
atscore o Joptis 12575 129foc 4 bfenskeforse
Profect Settings otscui om o5 1297512 64fitfemake Q15

dtor Quwiets o Joptrs 12975129 Safibfemakefos.

Gadesyie

bependences

Enranment

Cing o el Bulld teps

Cln

Tesing Bl e -l -target cample_sartup - 8 oetls -

[O]C »
E— crampte e -

example script

example.servo)

example servol2

‘example_set.log_handier
iine

e

et

S AddBuldstep

& 29

£dit_Buld_Debug Analyze Tools

ample_startup.cpp.

- & aubo,_sck_example. 1 rinclude "aubo_sdk/rpc.h"
& Chiakelists.oxt
L a using nanezpace arcs::comson_interface;
L
Va /) E LR
L 4 examplestartup(Rpccliontotr c1i)
L
Va /) RO FEABANET
Va cli->getrobothames (). front ()5
L -
Va s _nane)
LV a E—
+ 7 example_movel_singulariy - “>gotmobothodeType()) {
+ 7 example_mult thread 1/ BORR: RENEALERR
» 7 example_offine track 14> getionatincerface (robot_nans) > geckobothanage () >poueron();
2 7 cample recrd /1 EREENRS Lo
+ 7 example_register - while (1
+ 7 example e ook nane)
+ 7 example_serpt Sgethobosstats
+ 7 example_servo) - getrobotiodeType()) ¢
s eomple cervoiz

printf (" LRI d\R", cli->getRobotInter face(robot_name)
: aubo_sdk_example

KIE:Desktop Qt 5.12.9 GCC 6abit
Deploy: Deploy Configuration

Bulld Run

o

o0
break;

- printf (" Ead\n", €li>getRobotinter face(robot_name)
example_robot | ~>gethobotstate()

SgetRobotHodeType()) 5
for(std: schronos sseconds (1))

‘Minimum size Release example_rtde

tthis_thread::

Sles

Release example_script
Release with Debug Information  example_servoj

example_servoi2

@ comvleserun
example_state

example._timer

Ll 2. 7ype to locate (cer 1

2 search Results 3 Application Output 4 Complle OUEpUE 5 QML Debugger Console 6 General Messages.

& 30

©2015-2023 AUBO {RBEFEHE
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ZintJENMER

Terminal

[Info] [rpc.cpp:413] SDK INTERFACE VERSION: 0.19.6
[Info] [rpc.cpp:414] SERVER INTERFACE VERSION: 0.19.6
[Info] [rpc.cpp:139] RPC Client login

IETEFES:3

IETEFES:2

IE{F LH:4

LEBmRIN:s

IETEIREIZE : 5

E{EIREIZE 6

FRRIZEMIN: 8

Press <RETURN> to close this window...

& 32

9. TRRA L BRI ARS BT, RPNBABLR

robl pr O % 2023-06-29 10:4303
P: 127 . 0 o . 1 w0: 30000 W - .
o
EffiE

50.24

0.000Kg 4659

20.20

AR wr 5.16

it O xiaen o 43

; 1aes 2020

i 6

A =x

8w ”
21: 0 : 0 :21

] 33

3.2.2 {£ Windows IETH QtCreator RiIFIETT CMake TIE

TEHAIRUMAAE QtCreator fRIFIEIT SDK FFAEHH] example_startup.cpp 7~51, 4w
i%‘_'_EEIJJE , TRENESIE EERRRTA.
T2 ATHER SDK ERIGSHMEBEEENRI, FLAERFSTA, ¥aisEh
Y 1P HBULEPIRE AuboSim EEIMNEE B ELHESRY 1P ithiik,
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1. ¥TFF QtCreator, g Open

Seesions [ 0 tanage

2. ¥3 SDK &85 C++ 7~AIFFERIESR, 1569 CMakeLists.txt, mdh Open

@ s X
N R [0) o
ER- gmESE = - )
2 sdk_package = - 1seEE E=
5_appendix aubope 2023/3/20 13:03 et
aubo_sdk docs build 2023/3/20 13:19 i
pics robot_proxy 2023/3/2013:03 ThE
@ OneDrive - Personal trajs 2022220 12:02 ESiES
@ [ cmaketists 2023/3/2013:19 e
= g
¥ 30 w&
& wa
CFT
3 s
TR
b ER
o =E K >
#E(N): | CMakelists ~| [ Projects ¢.creator *.qmip -
@ 17 0) ]

3. FcEYmiFes

@ - Qi Creator B3
Kits
Kits Kite | Or Versions | MEE | Debuggers | Olske
. e -
B xmEE
¥ FakeVim
0
0 s
A Qquick — -
2 R
s s ] =
o Device Tocal ¢ (AW EENIUED ~ | [vanage.
e Build dovice: Local Pc (AT XS R < Marase.
® pyion e
E o= € [Microsoft Visual C++ Compiler 17.3.32825.248 (and6s)
CEe] comiler Gre: [Wicrosofs Tisual Cov Conpiler 17.5. 32525, 245 (sndod) oz
@ s R Yo changes to s —
& Code Pasting = V) Force UIF-8 SVC canpiler cutput =
& Langusge ciemt || Auto-detected CDB ac C Files (:66) Findons Kits\10\Debuggers\a4\cdl ~ | anage.
1 resivg 0t version: Nos -] [Masase.
Q¢ skspec
Addiriona] Qbs Profile Secrings Change.
Olake Tool Sssten Ol at C:\Progran Files\Olake\bincaske.exo = [Manage.
Olake senerator <oone> - Nlake Nakefilos J0U, Platforn: <none’, Toolsat: <none>
Qlake Confisuration aue_cx (CUAKE_C_COPILERSTRINC
O | Cancel || aooly

& 36
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PN

@ bk 05,1212 o s

[T ——

TP p——

4. 1% aubosdkexample, G,

5. £ Build 228, 7E Tool arguments =15

& 37

B Run CMake

g arcs::aubo_

#UTCMake
7 examy
examp BE Brtup (RpcClie
examg p BT
exam ExriaE FERALE AR S
exam = j—
R Lname = cli—>
examy P T (T e

©@ME  Find in This Directory...
D - TE
exam i
exam Open Command Prompt With
exam Close All Files in Project "aubo_sdk_example"
exam SRR "aubo_sdk_example"
exam
Expand
exam
exam ===
examy  Expand All

deType: :Runn

WA RS
EtRobotInterf|
EENME SR
n{

(RobotModeTy

printf (" LH

break;

intf("EELS

CY Y Y YV Y Y Y Y Y MY Y Y Y Y Y Y Y Y Y Y
g
El

[ Source Files
[ example_startup.cpp
example_state
2 example_timer
& aubope
& robot_proxy
» CMake Modules

~

stdiithis_threa

}

/1 BOBA: RiRfLE
cli->getRobotInterf|
/1 EFEEAMELRS
while (1) {

if (RobotModeTy

] 38

1,50 - Cresor
) ) v

[ —————

6. E¥E example_startup

-j8, 1%EFE example_startup

26
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R

Fia

7. HRFEANEIT

8. I=HIBFIENER

INEREHEFTENAPIGELE, B FEIRERD,

[F7 example startup.cpp @ aubo sdk_example - O Creator
E) ﬁsﬁm View {588(E) @0) Analze TED

=% aubo_sdk example
Chlakelists it

example_config using nanespace arcs: :conmon_ vne\fa:e.
example_config2 using nanespace arcs: taubo._

example_extra
1/ DAL

~ void exampleStartup(RpcClientPtr cli)

erface(robot_name)

)
. ~>getRobotModeType()) {
EigE

face (robot_name) >get ge()->poweron();
e

@
i (RobotModeType

dle == cli->getRobotInter face(robot_name)
getRobotState()
© >getRobotHadeType ()) {

printf(" L 5d\n", cli->getRobotInter face (robot_nane)
etRobotstate(
s tRobotHodeType()) 3
break;

FOEEER:\n", cli->getRobotInter face(robot_nane)

sxasple_servoj

printf(RHES A", cLio>geth

—>getRobotState()

emple. tiner > getRobothodeType())
=] break;

o WERE 6 Teat Result

4t 4 BRI 5 QL Debugger Console

@ example startup.cpp @ aubo_sck_example - Qt Creator

S0 _REQ View HEE) BAD) Aﬂalym IR sH e
&

+ windows (G5 > = Li

1 #include "aubo_sdk/rpe.h”

e namespace arcs: :common_inter face;
ing namespace arcs: taubo_sdk;
/ W% LR

 void exampleStartup(RpeClientPtr cli)

€
/1 BOWE: FERLEAS:
sutg robatpame = L getiabotianes(). Front);
11 i
b et 1+ 5o et nter acerobot_nane)
X “>getRobotState()
eample moveLsingulity - “>getRobothodeType()) {
Campleoig e S il
oampk ol Sl getfbotinter face(rabat.nane) - setfbottiansge ) pouer )
X /1 BIFEE a5
ple.regis - while (1

example_tde
example_script

example servo]

example servoj2
example set log_ handler

) {
# (RobotModeType: :Tdle

li->getRobotInter face (robot_nane)
>getRobotState
setRonotiodeTyoe ()

nedn | B (rahnt nane

SR 4 I 5 o0 Db o BEER 5 Tost Resulis +

B 41

¥ DAQAQiS:12.12\Tools\QrCreatorbin\qtereator_process stub.exe

'IHV.' AM 19.6

IR EFIRIFIE]

T
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180 sHw fmu

& 43

9. TRRA L ETRAWISRARSET, RPNBABLR

robl #r OFH E% 2023-06-2910:43:03
P 127 . 0 o .1 #0: 30000 Wi am  xF 2w
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3.2.3 {£ Windows ST H Visual Studio fRiFIE{T CMake LTi2

TEHARIZMATA Visual Studio fgiFiz1T SDK FABHHY example_startup.cpp 7-51,
?Jﬁl*i:ﬁ'ﬁﬂjﬂ: IR LRI,
: AT SDK BEFiRSHMEEEETAL, FILAERFIETR, YRS NEHR
Y 1P ﬂﬂﬂﬂ%i‘iﬁﬁ AuboSim EHINENERENMERY 1P ik,

1. ¥JFF Visual Studio, JmiF" FITFAMIEE

Visual Studio 2022
FFRAERIASR) FHaGER
2l 4 B
£ R
i

Ops SEUFMAER

[ HFRERASRE)
T Vo St s it

= }]ﬂtﬁhiﬁ%u

- SRR

[E] 45
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S
[

2. 3% SDK B C++ T~AIFTERRER

9] 1 example *higF

e (c++) Xk, R "EEEK.

£ ESN

it

ST

o s
o D[ e e
R R
L) N &R
@ ubo script
python
V<
stz [ere ]

s

ola=n

3. ¥IRERELE, 1% x64-Release,

=] 46

Visual Studio #7pg CMake

{73 Visual Studio ) CMake 327, # Windows £ Linux 4-AZAIVAIL,

=] 47

W0ER VS % E Release 127, AIZIRII TS EIR(E:

Ist: mE" EHEKE "

£

B CMake
CMake AT1

FIIT Chlako iR

Visual Studio ##g CMake

{573 Visual Studio # CMake 327%, # Windows 0 Linux 4RI,

praubo sd.

2nd: TE CMakeSettings.json {4,

[E] 48

%Iﬁi u+n

EtR, Bkt "x64-Release”, Rih"
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IS CTR Co G T S ) D ST S  or i CIEmE g = @
=68 B @ A <] 64Dcbug ®
rv—
(CMake Settings i
ChakeSettings json fle. Add a new confouration 4, ChfskeSattings Bt > N
p— §
Configurations o ReWithOebit.. BN > W rboLpory
e .
T 8 tenie
CMake coms Ci— example collision recovery.cg
O, [ R Tt e
x86-Clong Dabu Em
she Ninja JENETSNOr gy ol Studio 75 Windows (32 ) 145 Clang, (RelW example io.cpp.
arm64-Clang-Release L L
CMake variable =%
® £
©fusers fan3z/Desktop/aubo <dk-0.19.7 Frowse. =)
i
)
CE=
TEFR, “x64-Release” P
W BRI, “x64-Release o
00 THH ERO WEY Gie) FAR RO EH0) MG SN TR0 TRO RO M) S coea P e
©-0 @SB > e B e - [ubt-Debug - R R
-l¢

& 50

4. NRRFRIEFHAZ aubosdk.dil 3%, NI aubosdk.dll BENEIE BT HITIEFBR

B, BP../example/c++/build/bin EERT,

24 "E =5
R o=y

e e
RS

aubo_sdkdl 2023/5/10 1535

T example_collsion_recovery oxp
D example_colision_recoveryilk

W example_collsion. recovery.ib 2003757101556
® exampl.colision recoverypdb

48 cxample_config exp

202

202
D example_configlk 2023/5/1015:56
8 cxomple_config b

B example_configpdb
8 example_config2.exp

D) examole canfia2.lk

& 51

5. JE$E example_startup.exe, IRIFIETT.

v-=B8

amw o A

o

& 52

6. IEHIGTTENEE.

Program Del

Exports Libr
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3.2.4 £ Windows ST H Visual Studio fgiFIE{TIE CMake T2

TEHARZ4MAIA Visual Studio f@iZia1T SDK FA B HHI example startup.cpp 7~

RIFIETRING, TS LRI,
EE: ATHRER SDK ERIRSHMEREENMAL. FRLAERIFET
A9 1P HBLIEPRRY AuboSim EEHIENERSCHMERY 1P Mk,

1. ¥TFF Visual Studio, =d5" FIHINEHEGERAE ",

Visual Studio 2022
AASAERNABR) FHasER
AR s &, FEEREQ

EY ITRAMTIERE
frdiaseatiia

ol

e

=] 55

2. ¥& SDK 81 visualstudio.sin Fi{ERIERR, 1% visualstudio.sln,

A, WA

_E .
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o4 sTFRE MR x

« @1 | « share > example > c++ > visual studio v|o o #isual studio iEm

HR - SR

om mw P
= s s

B 30 39= example_movej
B s example_movel

I example_rtde
= s

. N example startup 2023/6/7 10:31
= @ [ visual_studiosin 2023/6/7 9:31 Visual Stu
b ER

L E ]
29 Windows ()
<5 Data (D)

example_servoj2

@ R v o< >

S#EEN): [visual_studio.sin ] | mEmEREC sinsinfrcsp v

(mES =1 @ BE

& 56

3. BREBETHNIRMERENSHIE.

XEBLA examplestartup B /9, & "MERARFREEES" &, 1% examplestartup,
A, R "wABmmA”.

oQ ZH0 WEE WEY) GG WHC) O WHOD) WO AN wr 5 veade - 0O X |
IAM YR ®OW  EE)
P-=BO Debug ~ x64 - P FpWindows Bit@E - > & - B B - 8
u
a

5% visual stud 1 V)

> example_movej EEA(E)
b F example_movel N
> example_rtde =5W)
b eample servol2 4 irRREEED)
@ — » axulerﬂar!up e
oo N
e EEREER)

s example_start  REBHTBES)
5 sewsRafEEEnE
SEAUKRRIT(B)
#n(D)
b 2P90..
|Gt = g gx!meeu;s@(m-@
xample_startup TEE  554(0)
T & =M

i
DRRHRIR): X BV

& ESEM)
PREEQ
ISR
MHBNFRETR
ETEERASRE)
DTRPIRER
RS

(@)
EERE SR,
mE

& 57

4. ¥TFF example startup.cpp, {EEHZEA ip HBHUE, 15E#E Release B Debug, TEIRIETT.

P e wmR - o x

srmamean “ax
P

UNERFTFF example_startup.cpp AURTIR, HIMAOTEEIR:
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Microsoft Visual Studio x Microsoft Visual Studio x

(CAUsers\fan3z\Desktop\sdk test version\aubo sdk-0.197-Wind
D64+ 3045 10\c+ +\example,startup.cpp

L P ——
RETLH,

& 59

NeTLAEE FERIA N EFTARIN example_startup.cpp A4,
& example_startup.cpp, A%, =i “MIEFHER".

a8 o- m k=
EFRRATY: BER(Ctrl+;) P~
3 BRA= visual_studio’ (5 NEE, 51
example_movej

example_movel
example_rtde

example_servoj2
example_startup

P oO5|H
SMEBRERAIR

< O
FTFARN)...
AR 3
o EEREBO) 7
% mEHE(V)
) Crl+F7
SH(@D) »
BALSERSES Gt Ty ErEEs FRAEIETER(S)
B e, T SRR RERREIERE(N)
example_startup.cpp SZiHEME @I MIRE RHER()
U 4 & = Ctri+X
B Z85 0 =4 ctrl+c
(&) X BEvY) Del
SEERET o ESEM o
RE
SRR K EER) Altegnter [,

] 60

R example startup, G#E, Mt ™07, it “TAIT.

§
3
- || £ b
SR (Cul+) P

£ BB visual_studio’ (5 ATRE, #54)

> example_movej

> example_movel

b [ example_rtde @ RS 0)
3 example servoj2 D
> exaleistanup N
£
1 SNBHIR = it
SFFIREEED) ,
REFRE() »
EEERER)
BRI ER(S)
9 sEmrsEEREEENAN)
EFGHRIR(B) ,
2
OEE= Ctrl+Shift+Oi 00) 3
[ m=mo-- ShiftrAliA Jba  2ES0). Ctrl+Shift+X
n FEmERn ® EENuGet EFEN)...
ZIAR)... & RAEIHEER)
P EREREC) H(G) ’
g omr).. X =M Crl+X
g ().
Yy BER).. X BERV) Del
D New EditorConfig =k EeEM) F2

El 61

¥ FFFi%TF example startup.cpp, Fds ‘0",
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04) FFAIIATR - example_startup %
D[ swe s wamie s s ~To .
TR =c

REFURE P

=1 8 example_rtde.cpp

e & example_script.cpp

s 20220418 & example_servoj.cpp

- & example_servoj2.cpp
= easa & example set log_handler.cpp
P 3D X% & example spline.cpp
B wa @ [& example_startup.cpp
SI= & example state.cpp
e & example_timer.cpp
N & offline_track.q
& = - PP
& record.cpp
=
) B test iolua Sy
| =& M e
SEEN): [example_startup.cpp e ) -

OLmal | =

| 62

5. IERIGFIENMERANT, B Rk,

Microsoft Visual Studio i@istizle

| 63

6. T RRA LN BRI ARSET, RPNBABLR

robl gr O)Fa E%  2023-06-29 10:43:03
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0.000Kg e 48.59
. TonEAmE 2020
AR . 516
O ons 43
Iaw 2020
6
HBA =R

21: 0: 0 :21

=] 64

3.3 Python SDK
3.3.1 f£ Linux /8T

THEHRIZWEIA PyCharm fRiFIE1T SDK FFREHH example_startup.py 7~ 1
1IRINE, TR CRE R,
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= WIR SDK FEFIREEESNME, CAUSNBPRRY 1P S EMHRER 1P
ltbhik. 9NSRTE AuboSim EHWIFHIEITIIEHE SDK FFIRERZEMN, W 1p fthitss
127.0.0.1,

1. ¥TFF PyCharm

() Welcome to PyCharm (ROOT) 6

e L New Project Getfrom VCS.
w 202223 @
—
Customize (%, ]
Plugins
LI
Learn Pycharm
|
o
65

2. 3Z Python RBIFFERBESR, %5 python, s OK

) Open File or Project

A# 8 B X S § Hide path
Jroot/Desktop/aubo_sdk-0.19.6-Linux_x86_64+77c905d/sharefexample/python  ~

~ I aubo_sdk-0.19.6-Linux_x86_64+77c905d

> Minclude

> lib

v I share

> [doc
~ [ example
> aubo_script
> build-c++Desktop_Qt_5_12_9_GCC_64bit-Debug
> C+H+
[ DR ]

183

=] 66

3. &5 example_startup.py, mdna{TiRHH
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python - example_startup.py

)
@

python X > v oyt syaa
' example_algorithm.p

 example_armplay.py

% example_config py

' example_freedrive.py ot
% example_o.py
 example_math.py
% example_movecpy
example_movei ua

SNy

8 canple moveloy
5 ccample_ml ieady
i ccampleoffins, racky
& ccample ecordoy
B cample sy
& ccample sty
B camplesantopy
@  example_servoj.py robot_port = 30004 g
R coamgle tatepy
 campletimer s « wursa
sl Ubraris PRS—
s Scratchesand Consoles oot nane = robo. e cLient. eRabsthanesOL0] £

rabot_nase) .getRobotHanage() .poweron(): ¥
print(“The robot is requesting pomer-on!®)

Fobot_rpc_client.getRobotInterface(

Pobot_nase) .getRobotHanage() . startup(): # EI7iG%:

= Bookmars

Print(*The robot 1s requesting startup!®)
white 1:
Pobot_mage = robot_rpc_client.getRobotInterface (robot_nase) \

& srudture

it _name_=='_main_" » if robot_rpc_client RasConnecte...  if robot.rpe.client hasLogined(

¥ VersonControl  ® Python Packages 27000 @ PythonConsole © Problems I Terminal O Services

o 5539 LF UTrs 4spaces Python37

&l 67

- [ currentFile - » & Qo>

python % example_startup.py
i = roee
£  example_io.py
B  example_math.py robetip
 example_movec.py robotport = 0004 7
4 example_movei.lua H_PT = 3.14159265356979323846
 example_move py. robot_rpc_client = pyaubo_sdk.RpcClient()
 example_movel py
 example_movel_singularity.py
 example_multi_thread.py
 example_offline_track.py
 example_record py
 example rtde.py
 example_script.py
 example_script2.py
 example_servoi.py
 example set log handler.py if_name_
Run:_ exemple_startup o -

= = exampl

startup.py

s¥3 Ay

suoReoyIoN

dof oxamplostartup():
robot_name = robot_rpc_client.getRobotNaes() (0] # 57
if 8 == robot_rpc_client.getRobotInterface(
robot_nane) .getRobotHanage() poweron(): i
PrART("The robot 1s requesting power-ont”)
it robot_rpe_client.getRabotInterface(
ronot_nane) .getRobotHanage(). startup():
_main_"  iFrobot_rpc_client.hasConnecte... » if robot.rpc_client.hasLogined(

> Rabot rep_ciient connected successfutly!

£ | mobot rep_cuient t0ained successrutiyr
The robot is requesting power-on!

The robot is reauesting startup!

Robot current mode: Power0fF

[1nfo] [connector_asio.n:108] Connect to 127.8.0.1:38084
[xnfo] [rpc.cpp:92] SOK INTERFACE VERSION: 0.26.0
[Info] [rpc.cpp:93] SERVER INTERFACE VERSION: ©.20.0
[Info] [connector_asio.h:152] RPC Client login

Robot current mode: Booting

Robot current mode: BrakeReleasing

Robot current mode: Running

The robot is requesting power-off!

= Booknarks
»

Sructure

Version ontrol | B Run | Python Packoges = 10DO & Python Console @ Problems & Terminal O Services
360

v
D Error running ‘Python 3.7 0 LF T 4spaces Python37

[E] 68
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3.3.2 £ Windows R TF
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=513
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xTE

] 70

50.01
48.49

= 2020

4.87
20.20

TEHAFZWE A PyCharm FRiFIE1T SDK FFABHH example_startup.py -1, 1=
1TRENE, TR CRE R,

XS ATHR SDK FERIRSHMEEETMIN, FRLAERIFIETH, LR8N EH

B9 1P HUAHIEPHRY AuboSim EEHINENERSCHIMERY 1P Hhilt,

1. ¥TFF PyCharm

New Project

Get from VCS.

=] 71

2. #Z| Python 7-BIFFFERIBR, & python, /di OK
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B OpenFile or Project X

A0 KX S Q

Hide path

aubo_sdk-0.19.6-Windows_AMD64+5f076b1

include
lib
share
doc
example
aubo_script
build-c++-MSVC-Debug
c++
@ |> apython
= T
r [
"y =
= ]

Cancel

3. &5 example_startup.py, mdna{ TR

@ Fle Edit View Navigate Code Refactor Run Tools VCS Window Help  pylhon- example sartup.py -

python | (4 example_startup.py.

¥ Projct

R Bookrats

Stucture

o
- [Cuentrie v [ |% Q%>
®

Project ~ @ I I & — _{ cample stortuppy p
python > , 7x3 A v |E
 example_algorithm.py 5

% example_armplay.py
 example_config.py
# example_freedrive.py

inport pyaubo_sdk
Anport tine

5 ol movecoy
oot port = TEHEL 7

% example_movei py B
 example_movel py n_Pr
& example_mult_thread py. robot_rpe_client = pyaubo_sdk.RpeClient()
 example_offine trackpy
# example_record py .

& example rtdepy

 example script py
 example_script?.py
 example_servoj py
 example_set_log_hander.py
= cromple startu
# example state.py

2 def exanplestartup():
robot_nane = robot_rpc_client.getRobothanes()[8] #
1F 0 == robot_rpc_client.getRobotInterface(
robot_nane) .getRobotHanage () .poweron(): £ /-
print("The robot is requesting power-on!")
i © == robot_rpc_client.getRobotInterface(
2 robot_nane) .getRobotManage (). startup():  # %
print(“The robot is requesting startup!")

 Scratches and Consoles .

11 External Libraries

whita 1
exampleStartup()

D Version Control__ & Python Packages = TODO @ Python Console O Problems I8 Terminal ) Services

[5]

PEP B: E302 expected 2 blank lines, found 1 2522 4spaces_Python 3.9 (python)

73

® Fle fdt View Nevigwte Code Refactor Run Tooks VCS Window Help  python example sriuppy o x
Ppython | & example_startup.py 2 | [Ciemrev] » & Qx>
5 Sroe - © & — i example strtuppy o
B e e suve v——— -
- o 1 M_PT = 3.14159265358979323846 e H
4 example_algorithm.py rabot_rpc._client = pyabo_sdk.RpcClient() i
4 example_armplay.py “
 cxample_confi py #
- example freedrivepy S def examplestartup():
@ example_io.py robot_name = robot_rpc_client.getRobotNames()[0] #
4 example_math.py 2 if 0 robot_rpc_client.getRobotInterface(
& example_movec.py robot_name) .getRobotHanage().poweron(): #
# example_movej lua print("The robot is requesting power-on!")
- example_movejpy examplestartup)
fun: - example startup -
» Robot rcp_client connected successfully!
#  [Robot rep_cuient Togined successfutiy!
— | the robot s reqvesting poer-ant
s avesting p
3 | The robot 15 reavesting startupt
=  [Robot current mode: Power0ff
L)

= sovmrks

PR

Robot current mode: Booting
Robot current mode: PowerOn

Robot current mode: Power0n
Robot current mode: Power0n
Robot current mode: BrakeReleasing
Robot current mode: BrakeReleasing
Robot current mode: Running
The robot is requesting power-off!

© problems B8 Terminal @ Servces

¥ Version Control [ PR Python Packages = TODO 4 Python Console

PEP 8: £202 expected 2 blank lines, found 1 201 4spaces Python 3.0 (python)

74

5. MR AR LEBATRHTE

MR ALBAT, NR#EEa L5 ERAEsE ARSHIETT:

38

© 2015-2023 AUBO {FBEFEHEI



V1.0.0

3

R

Fia

robl (Elta Oza
0 0 1 #0: 30000 ( pmm )
0.000Kg
AROR
— =R oF

1%

omms

T 2023-06-29 104303
o I o M Mo ]
BB xF aw mE a0
o 2%
EffiE
e s - msian 5024 "¢
: - EUE 48.59 v
mE
. SmaMBADE 2020 W
s 516 A
sefaue -0 43 A
T - Imes 2020 mr
cun 6
TEE

& 75

MR ABTEERT, NREEsA L7 BRAgEs MRS M :

robl (Elon Oza - FEX 2023-06-20 11:2037
: : e 3 DD O
P 127 . 0 . 0 . 1 #0: 30000 [§ WFER ) B = ot o =
BURBHNNREBS, & QBRI R b

B
. - EwEaE 5001 o
- 48.49 v
Q7 e 2020 w
SHILF, FNNRERAETRAE, & 5oh
WREERHIEA. e . 487 A
poe - IR®R 2020 mA
. u 6
YA = =R B
(<l
: ==
I
a heg kL) »
21: 0 :37:5

&l 76

©2015-2023 AUBO {RBEFEHE

39



4 HEEHER V1.0.0

4 HIEHER

AUBO SDK Rt THEIRID, FEMBEE, B9, FBFIf#R SDK [aEEEIR
BETH, el FAEEFEAIEERND, BSUBINTERE. TR
Ett. BRCRNAEFIETIETIIFRER, @ 3EFEIT K EBRITAERIBLIAR R
B, RETRTSHINERFETIREPHIAIFEREER, R LIEsEER, F
REFLWRIERRR RSB RIEESER D ORI EIR.

4.1 $HIRE

RN 3 MR ZFEEIRD. BAHHREE RS TIEIRE, n3lEX’E
system_error.h, hal_error.h ] rtm_error.h =N {4h, WIAEEEEIRIBMNEITA
BUIHBE, ATEEMRPAIE R DL &,

42 B

AUBO SDK ###tAERICREFETERTNEMHER. EHREEFFMER. AF
RLNARACR, SEiER. AERE. SHER. mREREFS, CRRMHEEICR,
AILAR B R A REE ARSI A RE LIRS RIEEMEE, FiRHEFIZ T

==
E l%\ o

4.2.1 HEEH

AERBIFRAERIEN, STBEAM 055,

LogLevel B HEir
FATAL 0 EEIR
ERROR 1 R
WARNING 2 B
INFO 3 @0
DEBUG 4
BACKTRACE 5 [REZ

422 BERE

RBRALEILA TS EERE:

1. BRE34: 7E AUBO Sim EHIAEE ~REESH , B ESUERTTERRIR /root/arcs_ws/log,
Erh aubo_control.log FIRZEEHE, aubo_scope.log R esHE.

2. EimSCAYFTENEE: £ AUBO Sim FERMWLAPEE =R PRIFT &R, TSR
ISR, ®i tail -f aubo_control.log B¢ tail -f aubo_scope.log,
FBREETEFRIER, ATLAERRPEREZIIRS SSEE R ETITEER,
EUEFETRER. SMERARSEREREE.
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413 BE

AUBO SDK XS EE, EESLXH type_def .h FTEX T AuboException 28, &7
EEfTEEPT s HIE RN SMEF L LB RFREASIEERBER. FRARTLL
ERFERNNBERRERR, ERREFERSE TMNER, FESERAERN
ERREE.

NERA CH IBSRREIERF, WIFER try/catch REAHAETREHIN R EIBR.
KT

try {
c S HAREE R
X
catch (const arcs::aubo_sdk: :AuboException& e) {

// ATE R E R

std::cout << "An exception occurs: " << e.what() << std::endl;
// FTEN 46 1R A
std::cout << "Exception code: " << e.code() << std::endl;

/) ATE R R A

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

SNERA Python BHATHA, MMEA try/except KMBFELIE, (CIBUIT:

try:
oo B REHRAG
except pyaubo_sdk.AuboException as ex:

print("An exception occurs: ", ex)
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5.1 RTDE 3&§

5.1.1 RTDE IgN\EER

5 PR

%% 1: RTDE BIAKER

=i

Himen

1588

set_recipe

RtdeRecipe

Set

input_bit registersO_to 31

int

General purpose bits This range
of the boolean input registers is
reserved forFieldBus/PLC inter-

face usage.

input_bit registers32 to 63

int

General purpose bits This range
of the boolean input registers is
reserved forFieldBus/PLC inter-

face usage.

input_bit_registers64_to 127

int64 t

64 general purpose bits X:
[64..127] - The upper range of
the boolean input registers canbe
used by external RTDE clients
(i.e AUBOCAPS).

input_int_registers_0

int

48 general purpose integer regis-
ters X: [0..23] - The lower range
of the integer input registers is-
reserved for FieldBus/PLC inter-
face usage. X: [24..47] - The-
upper range of the integer input
registers can be used byexternal
RTDE clients (i.e AUBOCAPS).

input_float registers 0

float

48 general purpose integer regis-
ters X: [0..23] - The lower range
of the integer input registers is-
reserved for FieldBus/PLC inter-
face usage. X: [24..47] - The-
upper range of the integer input
registers can be used byexternal
RTDE clients (i.e AUBOCAPS).

input_double registers 0

double

48 general purpose double regis-
tersX: [0..23] - The lower range
of the double input registers is
reserved for FieldBus/PLC inter-
face usage.X: [24..47] - The up-
per range of the double input reg-
isters can be used by external
RTDE clients (i.e AUBOCAPS).
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R1 speed slider mask double 0 = don’t change speed
slider with this input = use
speed_slider fraction to  set
speed slider value

R1_speed_slider fraction double new speed slider value

R1 _standard digital output mask uint32 t Standard digital outputs

R1_configurable digital output mask | uint32 t Configurable digital outputs

R1_standard_digital_output uint32_t Standard digital outputs

R1_configurable digital output uint32 t Configurable digital outputs

R1 tool digital output uint32 t Tool digital outputs its 0-1: out-

put state, remaining bits are re-

served for future use

R1 standard analog_output type

std::vector<int>

Output domain {O=current[A],
1=voltage[V]} Bits 0-1: stan-
dard_analog_output 0

R1_standard analog output mask

uint32 t

Standard analog output 0 (ratio)
[0..1]

R1 standard analog_output

std::vector<double>

Standard analog output 1 (ratio)
[0..1]

R1_debug uint32_t Debug for internal use

R1 rtde input max int

R2 speed_slider mask double 0 = don’t change speed
slider with this input = use
speed_slider fraction to  set
speed slider value

R2_speed_slider_fraction double new speed slider value

R2 standard digital output mask uint32 t Standard digital outputs

R2 configurable digital output mask | uint32 t Configurable digital outputs

R2 standard digital output uint32 t Standard digital outputs

R2_configurable digital output uint32 t Configurable digital outputs

R2 tool digital output uint32 t Tool digital outputs its 0-1: out-

put state, remaining bits are re-

served for future use

R2 standard analog_output type

std::vector<int>

Output domain {O=current[A],
1=voltage[V]} Bits 0-1: stan-
dard_analog_output 0

R2 standard analog output mask

uint32 t

Standard analog output 0 (ratio)
[0..1]

R2 standard analog_output

std::vector<double>

Standard analog output 1 (ratio)
[0..1]

R2 debug uint32 t Debug for internal use
R2 rtde input_max int
T—IaskER
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R3 speed slider mask double 0 = don’t change speed
slider with this input = use
speed_slider fraction to  set
speed slider value

R3_speed_slider fraction double new speed slider value

R3 standard digital output mask uint32 t Standard digital outputs

R3 configurable digital output mask | uint32 t Configurable digital outputs

R3_standard_digital_output uint32_t Standard digital outputs

R3 configurable digital output uint32 t Configurable digital outputs

R3 tool digital output uint32 t Tool digital outputs its 0-1: out-

put state, remaining bits are re-

served for future use

R3 standard analog_output type

std::vector<int>

Output domain {O=current[A],
1=voltage[V]} Bits 0-1: stan-
dard_analog_output 0

R3 standard analog output mask

uint32 t

Standard analog output 0 (ratio)
[0..1]

R3 standard analog_output

std::vector<double>

Standard analog output 1 (ratio)
[0..1]

R3_debug uint32_t Debug for internal use

R3 rtde input max int

R4 speed_slider mask double 0 = don’t change speed
slider with this input = use
speed_slider fraction to  set
speed slider value

R4 _speed_slider_fraction double new speed slider value

R4 standard digital output mask uint32 t Standard digital outputs

R4 configurable digital output mask | uint32 t Configurable digital outputs

R4 standard digital output uint32 t Standard digital outputs

R4 _configurable digital output uint32 t Configurable digital outputs

R4 tool digital output uint32 t Tool digital outputs its 0-1: out-

put state, remaining bits are re-

served for future use

R4 standard analog output type

std::vector<int>

Output domain {O=current[A],
1=voltage[V]} Bits 0-1: stan-
dard_analog_output 0

R4 standard analog output mask

uint32 t

Standard analog output 0 (ratio)
[0..1]

R4 standard analog_output

std::vector<double>

Standard analog output 1 (ratio)
[0..1]

R4 debug

uint32_t

Debug for internal use

R4 rtde input_max

int
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timestamp double Time elapsed since the controller

was started [s]

line_number int line number set by setPlanCon-
text

runtime_state RuntimeState Program state

output_bit registers 0 to 63 int64 t 64 [000..063] General purpose
bits

output bit_registers 64 to 127 int64 t 64 [064..127] general purpose
bits

output_int_registers_0 int 48 general purpose integer regis-

tersX: [0..23] - The lower range
of the integer output registers is-
reserved for FieldBus/PLC inter-
face usage. X: [24..47] - The up-
per range of the integer output
registers can be used by external
RTDE clients (i.e AUBOCAPS).
output_float registers 0 int 48 general purpose integer regis-
tersX: [0..23] - The lower range

of the integer output registers is-
reserved for FieldBus/PLC inter-
face usage. X: [24..47] - The up-
per range of the integer output
registers can be used by external
RTDE clients (i.e AUBOCAPS).
output_double registers_0 double 48 general purpose double regis-
tersX: [0..23] - The lower range

of the double output registers is-
reserved for FieldBus/PLC inter-
face usage. X: [24..47] - The up-
per range of the double output
registers can be used by external
RTDE clients (i.e AUBOCAPS).
input_bit registers 10 _to 63 int64 t [0..63] General purpose bits This

range of the boolean outputregis-
ters is reserved for FieldBus/PLC

interface usage.

input_bit registers_r64 to 127 int64 t 64 [64..127] general purpose bits
T—TRskeER
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input_int registers r0

int

([0 .. 48]) 48 general purpose
integer registersX: [0..23] - The
lower range of the integer in-
put registers isreserved for Field-
Bus/PLC interface usage. X:
[24..47] - Theupper range of the
integer input registers can be
used byexternal RTDE clients (i.e
AUBOCAPS).

input_float registers r0

int

([0 .. 48]) 48 general purpose
integer registersX: [0..23] - The
lower range of the integer in-
put registers isreserved for Field-
Bus/PLC interface usage. X:
[24..47] - Theupper range of the
integer input registers can be
used byexternal RTDE clients (i.e
AUBOCAPS).

input_double_registers r0

double

([0 .. 48]) 48 general purpose
double registersX: [0..23] - The
lower range of the double in-
put registers isreserved for Field-
Bus/PLC interface usage. X:
[24..47] - Theupper range of the
double input registers can be
used byexternal RTDE clients (i.e
AUBOCAPS).

modbus_signals

std::vector<int>

Modbus signals from connected

modbus slaves

modbus_signals_errors

std::vector<int>

Modbus signals request status

from connected modbus slaves

R1 message

RobotMsg

Robot message from controller

R1 target q

std::vector<double>

Target joint positions

R1 target qd

std::vector<double>

Target joint velocities

R1 target qdd

std::vector<double>

Target joint accelerations

R1 target current

std::vector<double>

Target joint currents

R1_target moment

std::vector<double>

Target joint moments (torques)

R1 actual q

std::vector<double>

Actual joint positions

R1 _actual qd

std::vector<double>

Actual joint velocities

R1_actual_current

std::vector<double>

Actual joint currents

R1 _joint control output

std::vector<double>

Joint control currents

R1 joint temperatures

std::vector<double>

Temperature of each joint in de-

grees Celsius

R1 actual joint voltage

std::vector<double>

Actual joint voltages
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R1_joint_mode

std::vector<JointStateType>

Joint control modes Please see
Remote Control Via TCP/IP -
16496

R1_actual_execution_time double Controller real-time thread exe-
cution time

R1_robot _mode RobotModeType Robot mode Please see Remote
Control Via TCP/IP - 16496

R1_safety mode SafetyModeType Safety mode Please see Remote
Control Via TCP/IP - 16496

R1_safety_status unknown Safety ststus

R1 _robot_status_bits unknown Bits 0-3: Is power on

R1 safety status_bits unknown Bits 0-10: Is normal mode

R1_speed_scaling double Speed scaling of the trajectory
limiter

R1 target speed_ fraction double Target speed fraction

R1 actual TCP_pose

std::vector<double>

Actual Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R1 actual TCP_ speed

std::vector<double>

Actual speed of the tool given in

Cartesian coordinates

R1_actual TCP_force

std::vector<double>

Generalized forces in the TCP

R1 target TCP_pose

std::vector<double>

Target Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R1 target TCP_speed

std::vector<double>

Target speed of the tool given in

Cartesian coordinates

R1_elbow_position

std::vector<double>

Position of robot elbow in Carte-

sian Base Coordinates

R1_elbow_velocity

std::vector<double>

Velocity of robot elbow in Carte-

sian Base Coordinates

R1 actual momentum

std::vector<double>

Norm of Cartesian linear momen-

tum

R1 tep_force scalar

std::vector<double>

TCP force scalar [N]

R1 actual main_voltage unknown Safety Control Board: Main volt-
age

R1 actual robot voltage unknown Safety Control Board: Robot
voltage (48V)

R1_actual robot current unknown Safety Control Board: Robot cur-
rent

R1 operationalModeSelectorIlnput unknown

R1_threePositionEnablingDevicelnput | unknown

R1_masterboard_temperature unknown

T—IaskEL
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R1 standard digital input_bits uint64 t Current state of the digital in-

puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R1 tool digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool
R1_configurable digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R1 link digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool
R1_standard digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R1 _tool digital output bits uint64 t Current state of the digital
outputs.  0-7: Standard, 8-
15:Configurable, 16-17: Tool
R1_configurable digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool
R1_link digital output_bits uint64_t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R1 standard analog_input values std::vector<double>

R1 tool analog input values std::vector<double>

R1 _standard analog output values std::vector<double>

R1 _tool analog output values std::vector<double>

R1_master io current unknown I/O current [A]

R1_euromap67_input_bits unknown Euromap67 input bits

R1_euromap67_output bits unknown Euromap67 output bits

R1_euromap67 24V _voltage unknown Euromap 24V voltage [V]

R1_euromap67 24V _current unknown Euromap 24V current [A]

R1_tool mode unknown Tool mode Please see Remote
Control Via TCP/IP - 16496

R1 tool output mode unknown The current output mode

R1 tool output voltage unknown Tool output voltage [V]

R1_tool output current unknown Tool current [A]

R1 tool voltage 48V unknown

R1 tool current unknown

R1 tool temperature unknown Tool temperature in degrees Cel-
sius

R1_actual tool accelerometer unknown Tool x, y and z accelerometer val-
ues

R1_motion_progress unknown Trajectory running progress

T—THrE:
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R1 actual qdd unknown Actual joint accelerations
R1 rtde output max int
R2 message RobotMsg Robot message from controller
R2 target q std::vector<double> Target joint positions

R2 target qd

std::vector<double>

Target joint velocities

R2 target qdd

std::vector<double>

Target joint accelerations

R2 target current

std::vector<double>

Target joint currents

R2_target_moment

std::vector<double>

Target joint moments (torques)

R2 actual q

std::vector<double>

Actual joint positions

R2 actual qd

std::vector<double>

Actual joint velocities

R2_actual current

std::vector<double>

Actual joint currents

R2 joint control output

std::vector<double>

Joint control currents

R2 joint temperatures

std::vector<double>

Temperature of each joint in de-

grees Celsius

R2_actual joint_voltage

std::vector<double>

Actual joint voltages

R2 joint mode

std::vector<JointStateType>

Joint control modes Please see
Remote Control Via TCP/IP -
16496

R2 actual execution time double Controller real-time thread exe-
cution time

R2 robot _mode RobotModeType Robot mode Please see Remote
Control Via TCP/IP - 16496

R2 safety mode SafetyModeType Safety mode Please see Remote
Control Via TCP/IP - 16496

R2 safety status unknown Safety ststus

R2 robot status_bits unknown Bits 0-3: Is power on

R2 safety status_bits unknown Bits 0-10: Is normal mode

R2 speed_scaling double Speed scaling of the trajectory
limiter

R2 target speed fraction double Target speed fraction

R2 actual TCP pose

std::vector<double>

Actual Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R2 actual TCP_speed

std::vector<double>

Actual speed of the tool given in

Cartesian coordinates

R2 actual TCP_force

std::vector<double>

Generalized forces in the TCP

R2_target TCP_pose

std::vector<double>

Target Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R2 target TCP_speed

std::vector<double>

Target speed of the tool given in

Cartesian coordinates

R2 elbow_position

std::vector<double>

Position of robot elbow in Carte-

sian Base Coordinates
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R2 elbow_velocity

std::vector<double>

Velocity of robot elbow in Carte-

sian Base Coordinates

R2_actual momentum

std::vector<double>

Norm of Cartesian linear momen-

tum

R2 tcp force scalar

std::vector<double>

TCP force scalar [N]

R2 actual main_voltage unknown Safety Control Board: Main volt-
age

R2_actual robot_voltage unknown Safety Control Board: Robot
voltage (48V)

R2 actual robot current unknown Safety Control Board: Robot cur-
rent

R2_operationalModeSelectorInput unknown

R2_threePositionEnablingDevicelnput | unknown

R2 masterboard temperature unknown

R2 standard digital input_bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R2 tool digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R2 configurable digital input_bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R2 link digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R2 standard digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R2 tool digital output bits uint64 t Current state of the digital
outputs.  0-7: Standard, 8-
15:Configurable, 16-17: Tool

R2 configurable digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R2 link digital output bits uint64 t Current state of the digital

outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R2 standard analog_input values

std::vector<double>

R2 tool analog input values

std::vector<double>

R2 standard analog output values

std::vector<double>

R2 tool analog output values

std::vector<double>

R2 master io current unknown I/O current [A]
R2 euromap67 input_bits unknown Euromap67 input bits
R2 euromap67 output bits unknown Euromap67 output bits
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R2 euromap67 24V voltage unknown Euromap 24V voltage [V]

R2 euromap67 24V current unknown Euromap 24V current [A]

R2 tool mode unknown Tool mode Please see Remote
Control Via TCP/IP - 16496

R2 tool output mode unknown The current output mode

R2_tool_output_voltage unknown Tool output voltage [V]

R2 tool output current unknown Tool current [A]

R2 tool voltage 48V unknown

R2 tool current unknown

R2 tool temperature unknown Tool temperature in degrees Cel-
sius

R2 actual tool accelerometer unknown Tool x, y and z accelerometer val-
ues

R2_motion_progress unknown Trajectory running progress

R2 actual qdd unknown Actual joint accelerations

R2 rtde output max int

R3 message RobotMsg Robot message from controller

R3 target q

std::vector<double>

Target joint positions

R3 target qd

std::vector<double>

Target joint velocities

R3 target qdd

std::vector<double>

Target joint accelerations

R3 target current

std::vector<double>

Target joint currents

R3 target moment

std::vector<double>

Target joint moments (torques)

R3 actual q

std::vector<double>

Actual joint positions

R3_actual qd

std::vector<double>

Actual joint velocities

R3 actual current

std::vector<double>

Actual joint currents

R3 joint control output

std::vector<double>

Joint control currents

R3 joint temperatures

std::vector<double>

Temperature of each joint in de-

grees Celsius

R3 actual joint voltage

std::vector<double>

Actual joint voltages

R3_joint_mode

std::vector<JointStateType>

Joint control modes Please see
Remote Control Via TCP/IP -
16496

R3_actual_execution_time double Controller real-time thread exe-
cution time

R3 robot_mode RobotModeType Robot mode Please see Remote
Control Via TCP/IP - 16496

R3 safety mode SafetyModeType Safety mode Please see Remote
Control Via TCP/IP - 16496

R3 safety status unknown Safety ststus

R3 robot_status_bits unknown Bits 0-3: Is power on

R3 safety status_bits unknown Bits 0-10: Is normal mode

R3_speed_scaling double Speed scaling of the trajectory
limiter

R3 target speed_fraction double Target speed fraction
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R3 actual TCP_pose std::vector<double> Actual Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-
resentation of the tool orientation

R3_actual TCP_speed std::vector<double> Actual speed of the tool given in
Cartesian coordinates

R3 actual TCP_force std::vector<double> Generalized forces in the TCP

R3 target TCP_pose std::vector<double> Target Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-
resentation of the tool orientation

R3 target TCP_speed std::vector<double> Target speed of the tool given in
Cartesian coordinates

R3_elbow_position std::vector<double> Position of robot elbow in Carte-
sian Base Coordinates

R3 elbow_velocity std::vector<double> Velocity of robot elbow in Carte-
sian Base Coordinates

R3 actual momentum std::vector<double> Norm of Cartesian linear momen-
tum

R3 tcp_force scalar std::vector<double> TCP force scalar [N]

R3 actual main_voltage unknown Safety Control Board: Main volt-
age

R3 actual robot_voltage unknown Safety Control Board: Robot
voltage (48V)

R3 actual robot current unknown Safety Control Board: Robot cur-
rent

R3_operationalModeSelectorInput unknown

R3_threePositionEnablingDevicelnput | unknown

R3_masterboard_temperature unknown

R3 standard_digital input_bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R3 tool digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R3_configurable digital input_bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R3 link digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R3 standard digital output bits uint64 t Current state of the digital

outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool
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R3 tool digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R3 configurable digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R3 link digital output bits uint64 t Current state of the digital

outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R3 standard analog_input_values

std::vector<double>

R3 tool analog_input values

std::vector<double>

R3 standard analog_output_values

std::vector<double>

R3_tool analog output_values

std::vector<double>

R3 master io current unknown I/O current [A]

R3_euromap67_input_bits unknown Euromap67 input bits

R3_euromap67 output bits unknown Euromap67 output bits

R3_euromap67 24V _voltage unknown Euromap 24V voltage [V]

R3 euromap67 24V _current unknown Euromap 24V current [A]

R3 tool mode unknown Tool mode Please see Remote
Control Via TCP/IP - 16496

R3 tool output mode unknown The current output mode

R3 tool output voltage unknown Tool output voltage [V]

R3 tool output current unknown Tool current [A]

R3 tool voltage 48V unknown

R3 tool current unknown

R3 tool temperature unknown Tool temperature in degrees Cel-
sius

R3_actual tool accelerometer unknown Tool x, y and z accelerometer val-
ues

R3_motion_progress unknown Trajectory running progress

R3 actual qdd unknown Actual joint accelerations

R3 rtde output max int

R4 message RobotMsg Robot message from controller

R4 target q std::vector<double> Target joint positions

R4 target qd

std::vector<double>

Target joint velocities

R4 target qdd

std::vector<double>

Target joint accelerations

R4 target current

std::vector<double>

Target joint currents

R4 target moment

std::vector<double>

Target joint moments (torques)

R4 actual q

std::vector<double>

Actual joint positions

R4 actual qd

std::vector<double>

Actual joint velocities

R4 actual current

std::vector<double>

Actual joint currents

R4 joint_control output

std::vector<double>

Joint control currents

R4 joint temperatures

std::vector<double>

Temperature of each joint in de-

grees Celsius

R4 actual joint_voltage

std::vector<double>

Actual joint voltages
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R4 _joint_mode

std::vector<JointStateType>

Joint control modes Please see
Remote Control Via TCP/IP -
16496

R4 _actual_execution_time double Controller real-time thread exe-
cution time

R4 robot_mode RobotModeType Robot mode Please see Remote
Control Via TCP/IP - 16496

R4 safety mode SafetyModeType Safety mode Please see Remote
Control Via TCP/IP - 16496

R4 safety status unknown Safety ststus

R4 robot_status_bits unknown Bits 0-3: Is power on

R4 safety status_bits unknown Bits 0-10: Is normal mode

R4 speed_scaling double Speed scaling of the trajectory
limiter

R4 target speed_fraction double Target speed fraction

R4 actual TCP_pose

std::vector<double>

Actual Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R4 actual TCP_speed

std::vector<double>

Actual speed of the tool given in

Cartesian coordinates

R4 actual TCP_force

std::vector<double>

Generalized forces in the TCP

R4 target TCP_pose

std::vector<double>

Target Cartesian coordinates of
the tool:(x,y,z,rx,ry,rz), where rx,
ry and rz is a rotationvector rep-

resentation of the tool orientation

R4 target TCP_speed

std::vector<double>

Target speed of the tool given in

Cartesian coordinates

R4 elbow_position

std::vector<double>

Position of robot elbow in Carte-

sian Base Coordinates

R4 elbow_velocity

std::vector<double>

Velocity of robot elbow in Carte-

sian Base Coordinates

R4 actual momentum

std::vector<double>

Norm of Cartesian linear momen-

tum

R4 tep_force scalar

std::vector<double>

TCP force scalar [N]

R4 actual main_voltage unknown Safety Control Board: Main volt-
age

R4 actual robot voltage unknown Safety Control Board: Robot
voltage (48V)

R4 _actual robot current unknown Safety Control Board: Robot cur-
rent

R4 operationalModeSelectorInput unknown

R4 threePositionEnablingDevicelnput | unknown

R4 _masterboard_temperature unknown

T—TUREL
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R4 standard digital input_bits uint64 t Current state of the digital in-

puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R4 tool digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R4 configurable digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R4 link digital input bits uint64 t Current state of the digital in-
puts. 0-7:Standard, 8-15: Con-
figurable, 16-17: Tool

R4 standard_digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool
R4 tool digital output bits uint64 t Current state of the digital
outputs.  0-7: Standard, 8-
15:Configurable, 16-17: Tool
R4 configurable digital output bits uint64 t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R4 link_digital output_bits uint64_t Current state of the digital
outputs. 0-7: Standard, 8-
15:Configurable, 16-17: Tool

R4 standard analog_input values std::vector<double>

R4 tool analog input values std::vector<double>

R4 standard analog output values std::vector<double>

R4 tool analog output values std::vector<double>

R4 master io current unknown I/O current [A]

R4 _euromap67_input_bits unknown Euromap67 input bits

R4 _euromap67_output bits unknown Euromap67 output bits

R4 euromap67 24V _voltage unknown Euromap 24V voltage [V]

R4 euromap67 24V _current unknown Euromap 24V current [A]

R4 _tool mode unknown Tool mode Please see Remote
Control Via TCP/IP - 16496

R4 tool output mode unknown The current output mode

R4 tool output voltage unknown Tool output voltage [V]

R4 _tool output current unknown Tool current [A]

R4 tool voltage 48V unknown

R4 tool current unknown

R4 tool temperature unknown Tool temperature in degrees Cel-
sius

R4 actual tool accelerometer unknown Tool x, y and z accelerometer val-
ues

R4 motion_progress unknown Trajectory running progress

T—THrE:
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R4 actual qdd

unknown

Actual joint accelerations

R4 rtde output max

int
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DEBUG 0 Debug message {}

POPUP 1 {}

POPUP_DISMISS 2 {}

SYSTEM_HALT 3 {1

JOINT ERR OVER CURRENET 10001 joint{} error: over
current

JOINT ERR OVER VOLTAGE 10002 joint{} error: over
voltage

JOINT ERR LOW_VOLTAGE 10003 joint{} error: low
voltage

JOINT ERR_OVER_TEMP 10004 joint{} error: over
temperature

JOINT ERR HALL 10005 joint{} error: hall

JOINT_ERR_ENCODER 10006 joint{} error: en-
coder

JOINT ERR _ABS ENCODER 10007 joint{} error: abs en-
coder

JOINT ERR Q CURRENT 10008 joint{} error: detect
current

JOINT_ERR_ENC POLL 10009 joint{} error: en-
coder pollustion

JOINT ERR ENC Z SIGNAL 10010 joint{} erTor:
enocder z signal

JOINT_ERR ENC CAL 10011 joint{} error: en-
coder calibrate

JOINT_ERR_IMU_SENS 10012 joint{} error: IMU
sensor

JOINT ERR TEMP_ SENS 10013 joint{} error: TEMP
sensor

JOINT_ERR CAN_BUS 10014 joint{} error: can
bus error

JOINT_ERR_SYS CUR 10015 joint{} error: system
current error

JOINT ERR SYS POS 10016 joint{} error: system
position error

JOINT _ERR OVER SP 10017 joint{} error: over
speed

JOINT_ERR_OVER_ACC 10018 joint{} error: over
accelerate

JOINT_ERR TRACE 10019 joint{} error: trace
accuracy

JOINT ERR TAG POS OVER 10020 joint{} error: target
position out of range

e
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JOINT ERR TAG SP OVER

10021

joint{} error: target

speed out of range

JOINT_ERR_COLLISION

10022

joint{} error: colli-

sion

TOOL _FLASH VERIFY FAILED

2010001

Flash write verify
failed

TOOL PROGRAM CRC FAILED

2010002

flash
failed
during bootloading

Program

checksum

TOOL PROGRAM CRC FAILED2

2010003

flash

checksum failed at

Program

runtime

TOOL_ID_UNDIFINED

2010004

Tool ID is undefined

TOOL_ILLEGAL BL_CMD

2010005

Illegal  bootloader

command

TOOL_FW_WRONG

2010006

Wrong firmware at

the joint

TOOL_HW_INVALID

2010007

Invalid hardware re-

vision

TOOL_SHORT CURCUIT H

2020001

Short

tected on

circuit de-
Digital
Output: {} high side

TOOL_SHORT CURCUIT L

2020002

Short circuit de-
tected on Digital
Output: {} low side

TOOL_AVERAGE CURR_HIGH

2020003

10 second Average
tool IO Current of {}
A is outside of the al-

lowed range.

TOOL_POWER_PIN_ OVER_CURR

2020004

Current of {} A on
the POWER pin is
outside of the al-

lowed range.

TOOL_DOUT_PIN_OVER_CURR

2020005

Current of {} A on
the Digital Output
pins is outside of the

allowed range.

TOOL_GROUND PIN_OVER CURR

2020006

Current of {} A on
the ground pin is out-
side of the allowed

range.

TOOL_RX_FRAMING

2030001

RX framing error

TOOL RX_PARITY

2030002

RX Parity error

TOOL 48V LOW

2040001

48V input is too low

TOOL _48V_HIGH

2040002

48V input is too high

T—TUkEL
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PEDSTRAL PKG LOST

3010001

Lost package from
pedstral

IFB_ERR ROBOTTYPE

20001

robot error type! ¥l

S RELEIR

IFB_ERR_ADXL_SENS

20002

adxl sensor error! f[]

EEHSHEIR

IFB_ERR_EN_LINE

20003

encoder line error!

SRR EUEIR

IFB_ERR_ENTER_HDG_MODE

20004

robot enter hdg
mode! HANHERNR
HURTUIEIR

IFB_ERR_EXIT HDG_MODE

20005

robot exit hdg mode!
1B His a7~

Hix

IFB_ERR_MAC_DATA BREAK

20006

mac data break!
MAC EEHEE

=

IFB_ERR DRV FIRMWARE VERSION

20007

driver firmware ver-
sion error! 3XEHEE
IRAEEIR (KTE
HRAA—E)

INIT_ERR_EN DRV

20008

driver enable failed!
MM BRI L (FE8E
KBRS

INIT_ERR_EN_AUTO BACK

20009

driver enable auto
back failed! #iHES
¥taieEREE sl
IS

INIT_ERR_EN_CUR_LOOP

20010

driver enable current
loop failed! HAHEE
IR ERERR IRER
K

INIT ERR_SET TAG CUR

20011

driver set target cur-
rent failed! FUHES
IAIRE BiRE
i

INIT ERR RELEASE BRAKE

20012

driver release brake
failed! HIMEVILE
U RRRRIZE S

INIT ERR_EN POS_LOOP

20013

driver enable postion
loop failed! HHE
IR ERER B IR
K

TRk
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INIT_ERR_SET MAX_ACC

set max accelerate
failed! HNEYIA
HRBEHRKINEE
K

SAFETY_ERR PROTECTION_STOP_TIMEOUT

20015

protection stop time-
out! HUEERIPE
flwz-in )

SAFETY ERR REDUCED MODE TIMEOUT

20016

reduced mode time-
out! HUMEIREE
Ewiel:n)

SYS_ERR_MCU_COM

20017

robot system er-

ror:mcu communi-

cation error!

SYS ERR _RS485 COM

20018

robot system er-
ror:RS485 commu-

nication error!

IFB_ERR_DISCONNECTED

20019

Interface board may
be disconnected.
Please check con-
nection between IPC

and Interface board.

IFB_ERR_PAYLOAD ERROR

20020

Payload error.

HW_SCB_SETUP_FAILED

5010001

Setup of Safety Con-
trol Board failed

HW PKG CNT DISAGEE

5010002

Packet counter dis-

agreements

HW_SCB_DISCONNECT

5010003

Connection to Safety

Control Board lost

HW_SCB_PKG_LOST

5010004

Package lost from
Safety
Board

Control

HW_SCB_CONN_INIT FAILED

5010005

Ethernet connec-
tion initialization
with Safety Control
Board failed

HW_LOST JOINT PKG

5010006

Lost package from
joint {}

HW_LOST TOOL PKG

5010007

Lost package from

tool

HW_JOINT PKG_CNT DISAGREE

5010008

Packet counter dis-
agreement in packet

from joint {}

HW_TOOL PKG CNT DISAGREE

5010009

Packet counter dis-
agreement in packet

from tool

T—TUkER
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HW _JOINTS FAULT 5020001 {} joint entered the
Fault State

HW_JOINTS_VIOLATION 5020002 {} joint entered the
Violation State

HW_TP_FAULT 5020003 Teach Pendant en-
tered the Fault State

HW_TP_VIOLATION 5020004 Teach Pendant en-
tered the Violation
State

HW_JOINT MV _TOO FAR 5030001 {} joint moved too

far before robot
entered RUNNING

State
HW_JOINT STOP_NOT_FAST 5030002 Joint Not stopping
fast enough
HW_JOINT MV_LIMIT 5030003 Joint moved more
than allowable limit
HW_FT_SENSOR_DATA_INVALID 5040001 Force-Torque Sensor
data invalid
HW_NO_FT SENSOR 5040002 Force-Torque sensor

is expected, but it
cannot be detected
HW_FT SENSOR NOT CALIB 5040003 Force-Torque sensor

is detected but not

calibrated
HW_RELEASE _BRAKE FAILED 5050000 Robot was not able

to brake release, see

log for details
HW_OVERCURR SHUTDOWN 5060000 Overcurrent  shut-
down
HW_ENERGEY_SURPLUS 5070000 Energy surplus shut-
down

HW_IDLE POWER HIGH 5080000 Idle power consump-
tion to high

ROBOT BE PULLING 30001 Something is pulling
the robot.
PSTOP_ELBOW_POS 30002 Protective Stop: El-

bow position close to

safety plane limits.
PSTOP_STOP _TIME 30003 Protective Stop: Ex-

ceeding user safety

settings for stopping

time.

TRk
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PSTOP_STOP DISTANCE

Protective Stop: Ex-
ceeding user safety
settings for stopping

distance.

PSTOP_CLAMP

30005

Protective Stop:
Danger of clamping
between the Robot’

s lower arm and tool.

PSTOP_POS_LIMIT

30006

Protective Stop: Po-
sition close to joint

limits

PSTOP_ORI_LIMIT

30007

Protective Stop:
Tool orientation

close to limits

PSTOP_PLANE_LIMIT

30008

Protective Stop: Po-
sition close to safety

plane limits

PSTOP_POS DEVIATE

30009

Protective Stop: Po-
sition deviates from

path

JOINT CHK PAYLOAD

30010

Joint {}:  Check
payload, center of
gravity and accel-
eration settings.
Log screen may
contain  additional

information.

PSTOP SINGULARITY

30011

Protective Stop: Po-

sition in singularity.

PSTOP_CANNOT MAINTAIN

30012

Protective Stop:
Robot cannot main-
tain its position,
check if payload is

correct

PSTOP_WRONG PAYLOAD

30013

Protective Stop:
Wrong payload or
mounting detected,
or something is
pushing the robot
when entering

Freedrive mode

PSTOP_JOINT_COLLISION

30014

Protective Stop:
Collision  detected

by joint

TR
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PSTOP POS DISAGREE

Protective stop: The
robot was powered
off last time due to
a joint position dis-

agreement.

PSTOP LARGE MOVE

30016

Protective stop:
Large movement of
the robot detected
while it was powered
off. The joints were
moved while it was
powered off, or the
encoders do not

function

TARGET POS_SUDDEN_CHG

30017

Sudden change in

target position

SUDDEN_STOP

30018

Sudden stop.

ROBOT STOP_ABNORMAL

30019

Robot has  not
stopped in the al-
lowed reaction and

braking time

PROG_INVALID_ SETP

30020

Robot program re-
sulted in invalid set-

point.

BLEND INVALID SETP

30021

Blending failed and
resulted in an invalid

setpoint.

APPROACH_SINGULARITY

30022

Robot approaching
singularity —Accel-
eration threshold

failed.

TSPEED _UNMATCH_POS

30023

Target speed does
not match target

position

INCONSIS_TPOS _SPD

30024

Inconsistency  be-
tween target position

and speed

JOINT_TSPD_UNMATCH_POS

30025

Target joint speed
does not match
target joint position

change —Joint {}

FIELDBUS_INPUT_DISCONN

30026

Fieldbus input dis-

connected.

OPMODE_CHANGED

30027

Operational mode

changed: {}

T—TUrER
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NO KIN CALIB

No Kinematic
Calibration  found
(calibration.conf file
is either corrupt or

missing).

KIN CALIB UNMATCH_ JOINT

30029

Kinematic Calibra-
tion for the robot
does not match the

joint(s).

KIN CALIB UNMATCH _ROBOT

30030

Kinematic Calibra-
tion does not match
the robot.

JOINT_OFFSET_CHANGED

30031

Large movement of
the robot detected
while it was powered
off. The joints were
moved while it was
powered off, or the
encoders do not

function

OFFSET_CHANGE_HIGH

30032

Change in offset is
too high

JOINT_SPEED_LIMIT

30033

Close to joint speed

safety limit.

TOOL_SPEED LIMIT

30034

Close to tool speed

safety limit.

MOMENTUM_LIMIT

30035

Close to momentum

safety limit.

ROBOT MV _STOP

30036

Robot is moving

when in Stop Mode

HAND PROTECTION

30037

Hand  protection:
Tool is too close to
the lower arm: {}

meter.

WRONG_SAFETYMODE

30038

Wrong safety mode:
{}

SAFETYMODE_CHANGED

30039

Safety mode
changed: {}

JOINT ACC_LIMIT

30040

Close to joint accel-

eration safety limit

TOOL_ACC_LIMIT

30041

Close to tool acceler-

ation safety limit

JOINT_TEMPERATURE_LIMIT

30042

Joint {} temperature
too high(>{}°C)

TR

64

© 2015-2023 AUBO {FBEFEHEI



V1.0.0

5 BiF

% 3: HHRIGICE

Hix A

588

CONTROL BOX TEMPERATURE LIMIT

Control box
temperature too
high(>{}°C)

ROBOT EMERGENCY_ STOP

30044

Robot  emergency

stop

ROBOTMODE CHANGED

30045

Robot mode
changed: {}

ROBOTMODE_ERROR

30046

Wrong robot mode:

{

POSE_OUT _OF REACH

30047

Target pose [{}] out

of reach

TP_PLAN_FAILED

30048

Trajectory plan
FAILED.

START FORCE_FAILED

30049

Start force control
failed, because force
sensor does not

exist.

OVER SAFE PLANE LIMIT

30050

{} axis exceeds
the safety plane
limit (Move_type:{}
id:{}).

POWERON_FAIL VIOLATION

30051

Failed to power on
because the robot
safety mode is in

violation

POWERON_FAIL_SYSTEMEMERGENCYSTOP

30052

Failed to power on
because the robot
safety mode is in
system emergency

stop

POWERON_FAIL ROBOTEMERGENCYSTOP

30053

Failed to power on
because the robot
safety mode is in
robot emergency

stop

POWERON_FAIL FAULT

30054

Failed to power on
because the robot
safety mode is in
fault

STARTUP_FAIL_VIOLATION

30055

Failed to startup
because the robot
safety mode is in

violation

T—TUHkER
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STARTUP FAIL SYSTEMEMERGENCYSTOP

Failed to startup
because the robot
safety mode is in
system emergency

stop

STARTUP FAIL ROBOTEMERGENCYSTOP

30057

Failed to startup
because the robot
safety mode is in
robot emergency

stop

STARTUP_FAIL_FAULT

30058

Failed to startup
because the robot
safety mode is in
fault

BACKDRIVE FAIL VIOLATION

30059

Failed to backdrive
because the robot
safety mode is in

violation

BACKDRIVE FAIL SYSTEMEMERGENCYSTOP

30060

Failed to backdrive
because the robot
safety mode is in
system emergency

stop

BACKDRIVE FAIL ROBOTEMERGENCYSTOP

30061

Failed to backdrive
because the robot
safety mode is in
robot emergency

stop

BACKDRIVE FAIL FAULT

30062

Failed to backdrive
because the robot
safety mode is in
fault

SETSIM_FAIL_ VIOLATION

30063

Switch sim mode
failed because the
robot safety mode is

in violation

SETSIM_FAIL_SYSTEMEMERGENCYSTOP

30064

Switch sim mode
failed because the
robot safety mode is
in system emergency

stop

SETSIM_FAIL_ROBOTEMERGENCYSTOP

30065

Switch sim mode
failed because the
robot safety mode is
in robot emergency

stop

=
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SETSIM FAIL FAULT

Switch sim mode
failed because the
robot safety mode is

in fault

FREEDRIVE_FAIL_VIOLATION

30067

Enable

mode failed because

handguide

the robot safety

mode is in violation

FREEDRIVE_FAIL_SYSTEMEMERGENCYSTOP

30068

Enable
mode failed because
the robot

handguide

safety
mode is in system

emergency stop

FREEDRIVE_FAIL_ROBOTEMERGENCYSTOP

30069

Enable

mode failed because

handguide
the robot safety
mode is in robot

emergency stop

FREEDRIVE FAIL FAULT

30070

Enable

mode failed because

handguide

the robot safety

mode is in fault

UPFIRMWARE_FAIL_VIOLATION

30071

Firmware  update
failed because the
robot safety mode is

in violation

UPFIRMWARE FAIL SYSTEMEMERGENCYSTOP

30072

Firmware update
failed because the
robot safety mode is
in system emergency

stop

UPFIRMWARE FAIL ROBOTEMERGENCYSTOP

30073

Firmware update
failed because the
robot safety mode is
in robot emergency

stop

UPFIRMWARE_FAIL FAULT

30074

Firmware  update
failed because the
robot safety mode is

in fault

SETPERSOSTENT FAIL VIOLATION

30075

Set persistent param-

eter failed because

the robot safety
mode is in violation
—ragkse
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SETPERSOSTENT FAIL SYSTEMEMERGENCYSTOP

Set persistent param-
eter failed because
the robot safety
mode is in system

emergency stop

SETPERSOSTENT FAIL ROBOTEMERGENCYSTOP

30077

Set persistent param-
eter failed because
the robot safety
mode is in robot

emergency stop

SETPERSOSTENT_FAIL_FAULT

30078

Set persistent param-
eter failed because
the robot safety

mode is in fault

SETPERSOSTENT FAIL PARAM_ ERR

30079

Set persistent param-

eter failed

ROBOT_CABLE_DISCONN

30080

Robot cable not con-

nected

TP_TOO SHORT

30081

The generated trajec-
tory is ignored be-

cause it is too short

INV_KIN_FAIL

30082

Inverse kinematics
solution failed. The
target pose may be
in a singular position
or exceed the joint

limits

FREEDRIVE ENABLED

30083

Freedrive status
changed to {}

TP_INV_FAIL REFERENCE _JOINT OUT OF LIMIT

30084

Inverse kinematics
solution failed.
Reference angle [{}]

exceeds joint limit

[

TP_INV_FAIL NO_SOLUTION

30085

Inverse kinematics
solution failed. The
reference angle [{}]
and the target angle
[{}] are wused as
parameters.  there
is no solution in
the calculation of
the inverse solution

process.

TR
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SERVO _FAIL VIOLATION

Switch servo mode
failed because the
robot safety mode is

in violation

SERVO_FAIL SYSTEMEMERGENCYSTOP

30087

Switch servo mode
failed because the
robot safety mode is
in system emergency

stop

SERVO_FAIL ROBOTEMERGENCYSTOP

30088

Switch servo mode
failed because the
robot safety mode is
in robot emergency

stop

SERVO_FAIL FAULT

30089

Switch servo mode
failed because the
robot safety mode is

in fault

FREEDRIVE_FAIL NO_RUNNING

30090

Enable

mode failed because

handguide

the robot mode type

is {}(not running)

RUNTIME_MACHINE_ERROR

30091

The state of the run-
ning machine is {},
not {}. {} func-
tion execution failed
because the state is

wrong.

RESUME_FAR PAUSE _PT

30092

Cannot resume
from joint position
[{}]\nToo far away
from paused point

[}

PAYLOAD LIGHTER ERROR

30093

The payload setting

is too small!

PAYLOAD_OVERLOAD ERROR

30094

The payload setting

is too large!

PAUSE _FAIL NOT POSITION PLAN MODE

30095

This motion does
not support the
pause function. The

motion is stopping.

TP PLAN FAILED CIRCULAR WAYPOINTS COINCIDE

30096

The planning failed
because the three
waypoints of the arc
were determined to

coincide.

TR
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SERVO_WRONG_SAFETYMODE

Switch servo mode
failed because the

robot safety mode is

in {}.

SET_PERSTPARAM_WRONG_SAFETYMODE

30098

Set persistent param-
eter failed because
the robot safety

mode is in {}

SET_KINPARAM_WRONG_SAFETYMODE

30099

Set Kinematics
Compensate param-
eters failed because
the robot safety

mode is in {}

SET ROBOT_ZERO WRONG SAFETYMODE

30100

Set current joint
angles to zero failed
because the robot

safety mode is in {}

UPFIRMWARE WRONG SAFETYMODE

30101

Firmware update
failed because the

robot safety mode is

in {}

POWERON_WRONG_ SAFETYMODE

30102

Failed to power on
because the robot

safety mode is in {}

STARTUP_WRONG SAFETYMODE

30103

Failed to startup
because the robot

safety mode is in {}

BACKDRIVE WRONG SAFETYMODE

30104

Failed to backdrive
because the robot
safety mode is in
system emergency

stop

SETSIM_WRONG_SAFETYMODE

30105

Switch sim mode
failed because the
robot safety mode is

in violation

FREEDRIVE WRONG SAFETYMODE

30106

Enable  handguide
mode failed because
the robot safety
mode is in system

emergency stop

ARCS_MAX_ERROR_CODE

Max error code
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