e AIETVERETERARE

ENRERR

© Seiko Epson Corporation 2026

Rev.2
TCM268S9130M



N

B3R

o Python & 3

o ZILINEE 12

o MANTNBERRTC 156
o Cognex P INTHEEER T 157
o Modbus M NTAEERC 163
o REST MyANTHREER T 167

o ROS MiININBEERTL 173




Python EH#

Python Ei#




Python Zi#

EK Python 1E%

AERPIERAENFERPFERMN—LEEARN Python BRI - EEESREEM Python
(B3.14) BERE - EMEBAEZOAM Python AERT - FER - HBEABRHAEXARE—E
Python FEATET( - ELLERS Python INRERZIRFISMIEE A - #FE Python FHENFERRRE
HEZE  FZEE L Python 3.14 Documentation °

£
BETEABAREATHEASRIITHENELAE -
# this is a commentary and will not be considered as executable code

This is a multiline commentary
that will also not be executed.

BEER

Python XEHZABNEH IR BABNEHERBEHES -
my_boolean = True # defining "my_boolean" as a Boolean with value True
my_integer = 3 # defining "my_integer" as an integer number with value 3
my_float = 3.1416 # defining "my_float" as a floating-point number 3.1416

my_string = "Hello World"  # defining "my_string" as a string with value "Hello World"

SRER

HHENRS  BHUESUHE—REURBRAS &R -

bool(x) # converts x to a boolean
int(x) # converts x to an integer number

float(x)  # converts x to a floating-point number
str(x) # converts x to a string

X X X X
1l

EfER

Python ZiEIUTE AR ERIAERBILA
e List BE—EBEFRITEES -

my_list = list() # create an empty list

my_list = [1, 2, 3, 4, 5] # create a list containing some numbers
my_list.append(6) # add element to existing list
my_list[0] = 7 # sets the first list element to be 7

o Tuple BE2—EAFREBATE (FEZE ) WITRMES -



https://www.python.org/
https://docs.python.org/3.14/

Python EH#

my_tuple
my_tuple = (1, 2, 3, 4, 5)  #create a tuple containing some numbers

tuple() # create an empty tuple

o Set @E—EEFEASEEBRITEMES -

my_set = set() # create an empty set

my_set = {1, 2, 3, 4, 5} # create a set containing some numbers
my_set.intersection({1, 3, 5, 7, 9})  # intersection of two sets

my_set.union({1, 3, 5, 7, 9} # union of two sets

e Dictionary B2 REBNERAES -

my_dictionary = dict() # create an empty dictionary
my_dictionary = {"a" 1, "b": 2}  # create a dictionary containing key-value pairs

my_dictionary['a"] = 3 # sets the element "a" to be 3

Q

bR = [ AL R A

Python IRHt—HRNEEREME (1RERIVE ) ELITMEA -
s HEEFLERY -BEANRGE  BERIALUKELERERE

import math, random, statistics

s BEHEHMREE - BEBERL EEUABH / KEE

import time, datetime

o ERREFEERBEI - FIETA JSON 5 CSV FHEBIEER

import json, csv

o NFRE - FHBRELUREAERFRINETEA LS

import re, string

o ERZRARHATE - SUNEE - AE5INSHEET

import itertools, functools




Python Zi#

BRIZEER SN - TMRELUI N B =77 ¢
o HEFE - SUEEEIHEMERR

import numpy

e 3D AR - MBEFRNALREMR (AKEAHEE )

import pyquaternion

o HTTP &l - @A S ARFFEE REST API 883555k

import requests

import yaml

PUNMZ#E Python HABTEH R ABRRENPEAEH !
d 'ﬁf%%&%ﬁ@HY(ﬁUgD os  shutil > subprocess *~ sys )

b QET:E??EEE(WMZH multiprocessing | * | threading )
o BFIMRREREZIEE (BHIM inspect ~ traceback )

55 - #38A Python BIERSTIEREE TS ST AT -
EK Python K3

R ELE ARV US| 21

BREBE—ERIALUFISIBER :

def function(arg1, arg2, arg3="x", argd="y"):

R3I8 argl £2 arg2 SAZHS |8 - WO IR MUERME - 518 arg3 &2 argd EATERE - EILITF
RSB R —EE R - UTAREISFUSSEX :

function("a", "b") # -> function("a", "b", "x", "y")
function("a", "b", "c") # -> function("a", "b", "c", "y")
function("a", "b", "c", "d") #-> function("a", "b", "c", "d")
function("a", "b", arg4="d") # > function("a", "b", "x", "d")

function(arg1="a", arg2="b", arg3="c", arg4="d")  # -> function("a", "b", "c", "d")
function(arg3="c", arg2="b", arg1="a") # -> function("a", "b", "c", "y")
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RIS EPRIINDHRAEAEESIH - ERNNSIBHETELER - BLESIBHMBREM - &
RABEUTERASIH

function1(*arguments) # function with unpacked list argument

function2(**arguments)  # function with unpacked dictionary argument

MBEFELRHA LN ER

function1(valuel, value2, ..) # function with unpacked list argument
function2(arg1=valuel, arg2=value2, ..)  # function with unpacked dict argument

EHK Python E& 1

Xx=3+5 # addition: the value of x is now 8
Xx=7-2 # subtraction:  the value of x is now 5

X =4*8 # multiplication: the value of x is now 32
X = 54 / 6  #division: the value of x is now 9

x =16 % 7  # modulo: the value of x is now 2
X = 2 ** 3 #exponential: the value of x is now 8

IbE x 2 y I RETEA -

X ==y  #returns true if x is equal to y
x =y  #returns true if x is not equal to y

HEx 8y BEE -

X >y # returns true if x (s greater than y
X <y # returns true if x is smaller than y
x >=y  #returns true if x is greater than or equal to y
X <=y  #returns true if x is smaller than or equal to y

UEEE x By BmME -




Python Zif

x and y  # logical AND returns True if x and y are both True
X ory # logical OR returns True if either x or y is True
not x # logical NOT returns True if x is False

IciEEF
VbR x By REH -

x & y  #bitwise AND returns an integer resulting from bitwise logical AND of x and y
X | 'y  #bitwise OR returns an integer resulting from bitwise logical OR of x and y

IR VIETUERET
If-Else {54

i elif (else if) 22 velse AT TIIFRAIAS -
o ZEHEE it WIRHEMEE True IF - THITESHERNNEZEE -

o clif (else if) BERER  ZEEEFRALHN if B eif {EELEEE False BEEBBSI&HEEE
True A Z#IT -

o cie HEIREMR ZEREEFRBSLAIN it 3 eif REREIEE False B4 EHIT -

— MR if-elif-else VAW N AN

if condition_1:

# the following code is executed if 'condition_1"is True

elif condition_2:
# the following code is executed if 'condition_1" is False
# and 'condition 2" is True

elif condition_3:
# the following code is executed if 'condition_1' and 'condition_2" are False

# and 'condition_3'is True

else:

# the following code is executed if all previous conditions leading up
# to this 'else' statement are False

gl

REEY vy ineger BEZRG 10 - AMEEIFE -
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if my_integer ==
print("your integer is 5.")
print("have a nice day.")
elif my_integer == 10:
print("your integer is 10.")
print("have a nice day.")
else:
print("your integer is neither 5 nor 10.")
print("have a nice day anyway.")

While EE

while BE/K N HIRAMATEEE :
o RE whie RIRHEIEE True HEEHBEANNEERZEENT -

o continue BARFRER - TTHRBE N —REEAN - RIS while BEIARIERAVZ TV -

o break BERFR/ER - cIHRBLIEE -

o ce HEIREMR (BARVER ) BVEIRAES False FHTT - BEZ - & while BELL
break FUMAAR - AIAZWITULEE -

while condition:
# the following code is executed repeatedly as long as 'condition' is True

if condition_1:
# the 'continue' keyword skips the remaining code of this loop
# and jump to the next iteration
continue

if condition_2:
# the 'break' keyword breaks out of this loop, no matter the loop condition
break

else:
# the following code is executed only if the while loop exits
# by setting 'condition' to False

#hl
BIENHE 120 10 (OFTABE -

index = 1

while index <= 10:
print(index)
index += 1

,.\\IZE'LI Z.‘-?/"?%WT%E“"A%%E?’E%EE% BERGFHEL  NBEBRHERGRABLEE
EIREERERN - FEBCBEMERSHNEENT  BERINASHES  SRESRERERE
FEEJ .
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import time
while True:

time.sleep(0.1)

For B E

for WREIK MR AIFNTEEE -
o for BEBEANNEABSTEENT - HOERFS (FINEE - &5 - FHIYFEH )
NWE—IRENT—R -
o continue BARFREMR  TTHRBE N —REEZEN - BEE for BEIARIERAVZ TV -
o break BARFAREMR - cIHRBLILERE -

o cie HEIREMR (ARVER) & for BEFIFTHRE-IRERTREENT - BEZ -
& for WL break MAMAR - RIAZHITULSEE -

for item in sequence:
# the following code is executed once for each 'item' in 'sequence'

if condition_1:
# the 'continue' keyword skips the remaining code of this loop
# and jump to the next iteration

continue
if condition_2:
# the 'break' keyword breaks out of this loop, no matter the loop condition
break
else:
# the following code is executed only if the for loop exits
# by finding no more 'item' in 'sequence..
&l :

BIENHE 150 5 BRI -

for index in range(5):
print(index+1)

PIENH RS ERAIKR -

for fruit in ["apple", "banana”, "orange"]:
print(f"one of my favorite fruits is {fruit}")

S python PHFE -

10
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index = 1

for letter in "python™:
print(f"letter number {index} in 'python' is {letter}")
index += 1

11
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%IOINEE

0 it

class Core

EEFMAZOINBENES - EEBEUIERER - W ERARIMNESPEY -

move_joints(joints, joint position, joint velocity=None, joint acceleration=None,

relative=False, block=True)

ik AR —ENZEREEBE IS ENRENAE - WAIFERLHARE  £ERRDZE
BRAE -

28
e joints (int, str, list) --
ERHNNE=R ID - FRUTARIEEE -
o BE—FEAERID (BIW6)
o Z{ERIENRIEAEN ID BE (B [1,4, 6] )
o BEEALL KIN_JOINTS - AR B EN &8 /N ERE &N
¢ joint_position (float, list of float) --
RENBENNARENUE - BB [deq] » FIRUTHEEE :
o BE—¥E  BREETESHBRIHAEEME (FW-30)
o HEBRE  BEEETESHBRIHIAALEME (B [90, -45, 30])
e joint_velocity (float or None) -- R RERE - IBEERE FRWB LSRR - B
=E—HE  SEREEGRHEARRNEAKE (BN 45 BALE ) BEXRIEE
B B2 REEEE -
¢ joint_acceleration (float or None) -- BENBEEIRRANERE - DUNERE _LREY
BOtEETR - BERE—JE - HFAEEREEEEN&RAE (FM 60 BS
tb ) BERIEEE - AIEREZHEEHNRE -
¢ relative (bool) -- FEIMUEZERAEHNERBEGHUENREE - BRHEA
BEHLUEE -
e block (bool) -- EEEFUEFARES BENTER - FER - RAFAME
ERAEIEIL EE A BELISEFREN T A B ERAT -
-

ke AFTARIENREIL 2R 0° - BIR AR EIINE -

# these are equivalent
move_joints(ALL_KIN_JOINTS, 0)
move_joints([1, 2, 3, 4, 5, 6], [0, 0, 0, 0, 0, 0])

R BAEN 6 B RIUERE -30° :

move_joints(6, -30, relative=True)

13



AR

#5EEEN 2 ~ 3 A 5 DRI ENR 20° - -40° A 20° - UEBEN S BRI RRSTRBE - ILEE)
AR ARFFRIBREIINRE - BEFRSAFTRETERER 50% °

move_joints([2, 3, 5], [20, -40, 20], joint_velocity=50, joint_acceleration=100)

14



IDIIRE

move_coordinates(coordinates, configuration=None, joint velocity=None,
Jjoint_acceleration=None, tool offset=None, tool frame=None, work_offset=None,

work frame=None, relative=False, block=True)

iR AR TCP ( LEOF ) BEABKENSE FRLR - BBACRKBRENNEE - &5
ERAE_ EEEBIREMAR -

348

¢ coordinates (Coordinates, list or dict) --
TCP FERAIE - BN ANIEEE !
o —f{& Coordinates ¥
o BRA [x v, z roll, pitch, yaw] FIEERRAIEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH

¢ configuration (str or None) -- BIRIZMEE - E2U 'c1' 2 'c8' WFEB -
e joint_velocity (float or None) -- R RZRE - LIBAERE FRAVBEDEERR - B

ZE—2E  KABRHRHEEHERNEAE (#1045 5L ) EREE
E AR EREERE -

e joint_acceleration (float or None) -- BENRAENR R ANERE - DUINRE ERA
BALEERTR - ERE—HE - BFAAREIRFIERENEAE (#W 60 B
tb ) BRIEEE - RIEREZEEEMNEE -

o tool_offset (Coordinates, list, dict, or None) --

FARFZHEA TCP &R - HEN THLRZAY - FRMUTANIEEE !
o —f{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERAIEEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRI ARF
RSB TERY - EIt TCP IR TEMZFHMWIRER -

¢ tool_frame (Coordinates, list, dict, or None) --
FAREEHEE A TCP WER - HHNAFELEREL - FEUTNANIEEE !
o —{@ Coordinates ¥
o 1&IA [x v, z roll, pitch, yaw] FIE R LIRS E

o 1&IAH ("x":x, "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} £

BRI AEFE
FAREAZETEUMZR ETHEUZAECSTLR - AIEEARMUZERE
&

o work_offset (Coordinates, list, dict, or None) --
RRFEBHEASERNES  BAERITHLRLREGE - FRUTANEE
B:

o —f{& Coordinates #J#F
o 1&IH [x, y, z roll, pitch, yaw] BFIEERALIZEEE
o RBIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI AMRFH
B LRS- FHIL2ZRUR THAZRNRE -

o work frame (Coordinates, list, dict, or None) --

15



AR

FAREEHEASEHNER  HHRELZEREE - FRUTAHIEEE !
o —f{@& Coordinates ¥
o &% [x vy, z roll, pitch, yaw] A FRALIEBE
o BI& {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BRRMEFTE
FEREARE T HLER - BEIHLERLRECSDLE  AIBEEMERES -

e relative (bool) -- LIRZERBEHNBRAILENREE - BRERBH LT

B-
e block (bool) -- EEEFULENFAREST LERNITIES - FARUCRBIEER
% -

gl -
HIRMEO 2B - FIAEENESH SN TCP BEN B2 H THMERPHAIE x =
700mm ~y = -125mm ~ z = 500mm - 7B &A% roll = 180° - pitch = 0° A yaw = -90° -

move_coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
move_coordinates({"x": 700.0, "y": -125.0, "z": 500.0,

"roll"; 180.0, "pitch": 0.0, "yaw": -90.0})
move_coordinates(Coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0]))

EARIEEMBAMLIE  Hp M ZBERABRIN TCP AL1Z - FliN - EEE x & roll p=E 0N &
17

move_coordinates([500.0, None, None, 150.0, None, None])
move_coordinates({"x": 500.0, "roll": 150.0})

PEARREERASH BLERSHSY - BESHt TERNTPBRES |

move_coordinates({"y": -100.0, "yaw": -60.0},
joint_velocity=25, joint_acceleration=100,
relative=True, tool_offset=[20, 0, 0, 0, 0, 0])

IR y 77 EERIMEE) -100mm - £ yaw 5 [EIERSMEEE -60° - fERI&AZEER 50% M&A
PERE - MBS - TCP BRI ER/EBE x 3EFH 20mm -

EEIEZ[PEFNINESZE  HPZ—R .

move_coordinates(get_reference_coordinates(), tool_offset=[0.0, 0.0, 100.0, 0.0, 0.0, 0.0])

IHE<ETEN z HEBE -

16



IDIIRE

move_pose(pose, joint velocity=None, joint acceleration=None, tool_offset=None,

tool frame=None, work_offset=None, work_frame=None, block=True)

EER AR TCP ( LEBLE ) BEZIBENUR - BN CRKERENNEE - £SEEE L
ELEBREHR -

® pose (Pose, str, or int) --
TCP WEBERMIR - FRUTARNIEEE :
o —I{& Pose ¥
o MEEERZBEMNEM (CREFNRERED)
o FAAEEREMNID (ERENRERED )

¢ joint_velocity (float or None) -- & ANERE - DIEERE LIRWBAERR - 5
2E—HE  BAEREERGEABENREARE (F 45 BHLE ) BEXRIEE
B RIfEREEREERE -

e joint_acceleration (float or None) -- BEIBAEIRNERANMIRE - DUINERE _ERA
BALEETR - ERE—8E - MFAEEIRTHEEREN&EAE (FM 60 BH
tb)- BARIEEE - RIEAZEBEENRE -

¢ tool_offset (Coordinates, list, dict, or None) --

FIRFB%as A TCP BER - HENTEMERLAE - BRUTAHHIEEE !
o —{@ Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] FIE ERALIZESEE
o A& {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw} #J
FREAEFH
2B T ERE - B TCP UR T EAIZELHRIRE, -

¢ tool_frame (Coordinates, list, dict, or None) --
IR E Mz A TCP &R - BEINEBALERLAY - FRUTARIEEE :
o —{@& Coordinates #J1
o BB [x v, z roll, pitch, yaw] FIEEERLIEEFE

o HIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}

HREAIEFE
FAREAZETEMZER ATHEURRECSTALR - AIEZEMUZERE
=

o work_offset (Coordinates, list, dict, or None) --
RRFRHEEASEHNES  HERTHLEREGT - FIRMU N AREE
B :

o —{@ Coordinates 1
o 18X %H [x, y, z roll, pitch, yaw] B ERALIZEES
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
FERRAEFH
RSB LT HRE - ASERHUR THLZRRWIRES -
¢ work_frame (Coordinates, list, dict, or None) --

FBREE#aE ASEUNER  AERELELRLY - FRUTARIEEE
o —{@& Coordinates #1f

o 1&X% [x y, z roll, pitch, yaw] FIE ERALIZESEE

17



AR

o BI& {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BRI ARF

BREAZSTHLRR - ETHLRAERSTLR  ABREMERES -

e block (bool) -- BEFFULENFAERET MERITIZES - FARUCR B HER
# -

gl -
BHIERETHNEEZRS

move_pose(‘fancy_pose")
move_pose(10)  # ID of the pose in the database

MO UATERIAPEER  create pose) EHIEEBEINIE :

pose = create_pose([700.0, -125.0, 500.0, 180.0, 0.0, -90.0], "c8")
move_pose(pose)

EESBHIFRIEEERLSEH - RILERZESE - BESHT IR IFIFAREE R

move_pose(“final_pose", joint_velocity=45, joint_acceleration=60,
work_offset=[0, 0, 50, 0, 0, 0], block=False)

2 SR AR BN BB R ET R "final_pose" - AR AREIRER 45% & AR EIMNE
B 60% - IESh - WTHAURHERRYE - £ERMEE z 5EFE 50mm -

ERIBEHPEFNHIAEZRE  HhZ—5 !

move_pose(get_reference_pose(), tool_offset=[0.0, 0.0, 100.0, 0.0, 0.0, 0.0])

IE</ETEN z HEBE -

RE

18



IOIIRE

move_linear(coordinates, linear_velocity=None, linear_acceleration=None,
tool offset=None, tool frame=None, work offset=None, work frame=None,

relative=False, block=True)

A% 23 AR TCP ( IEEP/L:\EIE ) RBRIMURDESBEBIBERUR - FER8  UERHOEHE
HEMRMIEE - FER  REERELNSEUNREIRER - T8 ﬁﬂﬁlﬂ:%ﬂf’ﬁ

¢ coordinates (Coordinates, list, or dict) --
TCP WEZRAE - FRUTAHNIEEE !
o —f{@& Coordinates #1f
o BRA [x vy, z roll, pitch, yaw] IR R AIEEFE

o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4

BRI AMEF
e linear_velocity (float or None) -- #z3 AFTAZEE BRI S AR Y TRRE

[mm/s] °
¢ linear_acceleration (float or None) -- #23 AFRBES LR REFEETEM
RE [mm/s?] -
o tool_offset (Coordinates, list, dict, or None) --
FAR B3 A TCP &8 - BN T EUERAE - FRUTAHNIEEE !
o —{& Coordinates ¥
o BRB [x v, z roll, pitch, yaw] B ERLIEEFE
o RBIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI AMEFH
AR AL ERE - Bt TCP U T EMEXRIREE, -

o tool_frame (Coordinates, list, dict, or None) --
FAREEHaE A TCP WER - BNAFELE RGN - FRUTAHHIEEE !
o —f{@& Coordinates #1F
o BB [x y, z roll, pitch, yaw] R Z R IESFE

o BB {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} #J

HES AT
BREAZHTAMESR - BTALEAEDSTAE  BIEELELS
& .

o work_offset (Coordinates, list, dict, or None) --
FARFREBASERNER  AHRTHLERGAE - BEUTAIERE
B :

o —f{& Coordinates ¥
o BRB [x vy, z roll, pitch, yaw] B ERLIEEFE
o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw}
BRTEMEFH
RSB ITHRS - FIE2ZRUR THMZRMRE -

o work_frame (Coordinates, list, dict, or None) --
AREEHEBASERNER  HBERELELRLT - FRUNAHIEEE
o —{& Coordinates ¥

o BB [x v, z roll, pitch, yaw] FIEEE R LT EFE

19



o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREARFH
ERERATEHTHLRLR BT HLZRECSTUR  AIBEEMERES -

e relative (bool) -- X#FZEHR B RH RN BRI LRNREE - BREMABHLET

& -
e block (bool) -- EEEFILENFAERE S EENTED - FARITERAREER
= -

gl -

RO ZBENAE - FIAIEENESE S TCP RMU BB R 21 T4 AR R prfl
& x = 600mm ~y = -125mm ~ z = 500mm - FF[EA% roll = 180° - pitch = 0° ] yaw =
_90° °

move_linear([600.0, -125.0, 500.0, 180.0, 0.0, -90.0])
move_linear({"x": 600.0, "y": -125.0, "z": 500.0,

"roll": 180.0, "pitch": 0.0, "yaw": -90.0})
move_linear(Coordinates([600.0, -125.0, 500.0, 180.0, 0.0, -90.0]))

EARIETEMALER  HERMIZRERBRIA TCP 442 - Bl - x B roll PETJI FEE :

move_linear([500.0, None, None, 150.0, None, None])
move_linear({"x": 500.0, "roll": 150.0})

BERAPRECEESY  RLERSNSY - LS an T EmmTpaIRes

move_linear({"x": 100.0}, linear_velocity=500, linear_acceleration=1000,
relative=True, work_frame=[20, 0, 0, 0, 0, 0])

LIES1E x HEEEIMEE) 100mm - FEE A 500mm/s - TEEEA 1000mm/s? = thoh - T4k
RAZIRATENLIEES -

ZIBERPESNHNESDRE  Hh2—5 !

Fi}

move_linear(get_reference_coordinates(), tool_offset=[0.0, 0.0, 100.0, 0.0, 0.0, 0.0])

IR TER z TREERE -

20



IOIIRE

move_circular(intermediate_position, coordinates, linear velocity=None,

linear_acceleration=None, tool offset=None, tool frame=None, work offset=None,

work frame=None, relative=False, block=True)

%R AR TCP ( LE /OGRS ) R BRIIZ aBENNEe 2 BEUE - WAR—EF/E

% ° u)%/EiE\

MATUCEIIE -

318

ARELMIREEE - FER - REERE LSEMRETRER - 78

intermediate_position (list) -- BT B R A ERERE EWPRBUE - PREMNE
SREBPMESIEER -
coordinates (Coordinates, list, or dict) --
TCP FERAIE - BN AIEEE !
o —f{& Coordinates ¥
o BRB [x vy, z roll, pitch, yaw] FIEEERLIEEFE

o BI& {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BRRMEFTH
linear_velocity (float or None) -- #4283 AFTBESHTHNRAKRETEERE
[mm/s] -

linear_acceleration (float) -- #z3 AFTBEEE N EAGETENRE

[mm/s?] -

tool_offset (Coordinates, list, dict, or None) --

R TR A TCP &R - HBRRTHARRALY - FIRUTHIIEEE !

o —f{& Coordinates ¥
o ERA [x v, z roll, pitch, yaw] FIEEERAIEEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRI ARF R
RSB TERY - EIt TCP IR TEMZFHWIRER -

tool_frame (Coordinates, list, dict, or None) --

RSB TCP &R  REHCEMAERAL - BRUTHNIEEE :

o —{@& Coordinates #)1
o 1&X% [x, y, z roll, pitch, yaw] FIE ERALIZESEE

o HBIA {"x" X, y y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} f4

BRFEAMZF
iE E%EWIEJ:TEA ETEMRAECSTUE - AIEABEUERE
&

work_offset (Coordinates, list, dict, or None) --
FARFBHBEASERNES  HERTHLERREGTE - FEMUTITARERE
8

o —f{@& Coordinates #1f

o 1&IH [x, y, z roll, pitch, yaw] BFIEERALIZSES

o RBIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}

EREARTH

AR AL H R - RIS ZRAIR THRLIZRMRES -

work_frame (Coordinates, list, dict, or None) --
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AR

FAREEHEASEHNER  BHRELRREE - FRUTAHIEEE !
o —f{& Coordinates ¥
o &% [x vy, z roll, pitch, yaw] A ERALIEBE
o A& {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BRRMEFTE
FEREARE T HLER BIHLRAECSDLER  AIBEEMERES -

e relative (bool) -- LIRZERBEHNBRILENREE - BREMBH LT

B-
e block (bool) -- EEEFULENFAREST LERNITIES - FARUCRABIEER
% -

gl -

R AT E S AR E R 2R T HLZERPRBZRMUE x = 0mm ~ y = -500mm ~ z =
500mm - 3B roll = 180° ~ pitch = 0° Al yaw = -90° - EZ)PEPSEBPRENE x =
Omm *y = -500mm * z = 500mm -

move_circular([0.0, -500.0, 500.0], [-500.0, -125.0, 500.0, 180.0, 0.0, -90.0])

EBARIEEMMALER - HERAIZIRER B AR TCP 447 -

move_circular([0.0, -500.0, None], [-500.0, -125.0, None, None, None, None])
move_circular([0.0, -500.0, None], {"x": -500.0, "y": -125.0})

BLERFPARIEEERSE - RILERERSE - BLESEN R T PREES

move_circular([500.0, -300.0, 100.0], [-1000.0, 0.0, 0.0, 20.0, -10.0, 0.0],
linear_velocity=500, linear_acceleration=1000,
tool_offset={"x": 20}, relative=True)

IE3E<#E TCP BENEIEE LT - ER 500mm/s - JIRE S 1000mm/s® - IESh - TCP ZEB T
BRZE x 3 EFE 20mm -
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IDIIRE

move_orientation(tool orientation, angular _velocity=None,
angular_acceleration=None, tool_offset=None, tool frame=None, work_offset=None,

work frame=None, relative=False, block=True)

BB TCP ( LERLR ) FEENEE - BB ABRKRAFNIESOGMRE - RS
FREUEAE - FEE - RAEEBRE LSRR ECRER - FBERITUCENF -

S8

¢ tool_orientation (list) -- TENBZAE - DB (roll ~ pitch ~ yaw ) /7R
[deg]
e angular_velocity (float or None) -- TCP IS K F&iRE [deg/s] °
¢ angular_acceleration (float or None) -- TCP I A BNNRE [deg/s?] °
o tool_offset (Coordinates, list, dict, or None) --
FARFRi%eE A TCP &R - MR T BLR LG - FRUTANIEEE :
o —{& Coordinates ¥
o BB [x y, z roll, pitch, yaw] R ZRIESFE
o BHA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} B
BHREMIEFH
FERRATLER®E - ALt TCP IR TEAZRRHRE, -

¢ tool_frame (Coordinates, list, dict, or None) --
RSB A TCP WEIR - HHNAFELEREL - FEUTNANIEEE !
o —f{@& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o HIE ("x": x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRRMEFTH
FERERZEHTELELR - A TEARAEGITUE - RIEEBUELRE

=

/J)

o work_offset (Coordinates, list, dict, or None) --
FAREREBASERNER  HERIHELERGE - FRUTARIEE
& :

o —{@& Coordinates #)1

o BB [x v, z roll, pitch, yaw] FIEEERLIEFE
o BIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
B R MIEFE
A LRS- B2 ZRUR THAZRNRE -

o work frame (Coordinates, list, dict, or None) --
FARSEHEASEMNER  HHRELZREE - FRUTANIEEE :
o —f{& Coordinates ¥
o BRA [x v, z roll, pitch, yaw] FIEE- R R AT B E
o A {"x":x, "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} B
BRI AMEFE
FEREAZEH IHUELR BTHLERECSDLER . AIHEEMERES -

e relative (bool) -- ¥ZERERBHHEH N BRILIZRREBE - TR EHRBE LT
E-




AR

e block (bool) -- BEFFHULENFARET MERITIZS - FARUCR B HER
= -

&l -

BRLEULEEMARE - VEREE D AEMERERR None' - EREBNERT - R
NWEERERERNTGE -

move_orientation([150.0, -20.0, -60.0])
move_orientation([150.0, None, -60.0])

BESBHIFRIECERSEH - RILERZESE - BESET I ERAIFIFREES

move_orientation([-60, 0, 0], angular_velocity=250, angular_acceleration=3000,
tool_frame=[0, 0, 0, 0, 20, 0], relative=True)

IEIE < HEERRTE roll 77T -60° FAREIES) - HER 250°/s - MNERE R 3000°/s® » UE5h -
TEARAZRATEHNLRER -

E1ETEPEHNLAEZRE  HPZ—5K !

move_orientation(get_reference_coordinates().orientation, tool_offset=[0.0, 0.0, 0.0, 10.0, 0.0,
0.0])

IbfE<& T BN z H ok -
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IDIIRE

move_waypoints(poses, joint velocity=None, joint_acceleration=None,
blend_radius=None, tool offset=None, tool frame=None, work_offset=None,

work frame=None, block=True)

EEREERAUZRRES - & TCP ( LTEDOR ) IRFBB B ERAREER -

e poses (list of str, int or Pose) -- BRERHBEE -

¢ joint_velocity (float or None) -- & ANERE - DIEERE LIRWBAERR - 5
EE—HE  BEBEEREIERENRAE (HlN 45 BLE ) BEXRIEE
B RIFEAEEEERE -

e joint_acceleration (float or None) -- BEIBA SRR ANMIRE - DUINERE _ERA
BAEERT - BRE—81E - BAEREREITEERNEAE (FW 60 55
tb) - BRIEEE - RIFEREEESMNERE -

¢ blend_radius (float or None) -- DFFRIESFE [mm] - EEERKEE 2 B8
ER - TETEEPERREBEMNEARE -

o tool_offset (Coordinates, list, dict, or None) --

FARFZi%eE A TCP &R - MR TELR LG - FRUTAXIEEE :
o —f{& Coordinates ¥4
o BRA [x v, z roll, pitch, yaw] FIEEERAIEFE
o H&ILA ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH
FERORB T ERR - EI TCP IR T EALFERMWIRE -

¢ tool_frame (Coordinates, list, dict, or None) --

FARE B A TCP WER - HHNAFELEREL - FEUTNANIEEE !
o —f{@& Coordinates ¥
o &% [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o H&IH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4

BRFEAEFE
FEREAZEHTEUMZR ETHEUZAECSTLR - AIEEARMUITELRE
&

o work offset (Coordinates, list, dict, or None) --
RARFEBHEASERNE S  BAERTHLRAGE - FRUTANIEE
B :

o —f{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERLIEEFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
AR AMRFH
B LIRS - B2 ZRUR THAZRNRE -

o work frame (Coordinates, list, dict, or None) --
FREBHBRASERNELR  BERELELRLY - BEUTAHIEEE :
o —f{@& Coordinates #1f
o BRA [x v, z roll, pitch, yaw] IR R LIEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREMEFH




AR

BREAZETAHLRR - ETHARAERSTLR  ABREMEHES -

e block (bool) -- EEEFFUEBFERET EENTER - FER - RAKHM
EIRAENRIEL EE A BE LR ER R BRI AT

&l -
BEBOIMUARFELAE ( Pose W - EREDIZRAMZTHE - ERNEPTRBNID):

first_waypoint = create_pose([700.0, -125.0, 500.0, 180.0, 0.0, -90.0], "c8")
move_waypoints([first_waypoint, "pick_pose", 6])

LA REEERSEH - RItERZESE - BESET JERA T FREES

move_waypoints([first_waypoint, "pick_pose", 6], joint_velocity=25,
joint_acceleration=100, blend_radius=50)

IEHE LGB ERMBE - RFFHEERBERMNEXRES 50mm - EERZEARERN 50% M
AIMEZEE -
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IDIIRE

move_segments(segments, tool_offset=None, tool frame=None, work offset=None,

work frame=None, block=True)

IKIRPTEZMNRERZE) TCP ( LEDOE ) - ESiEHaaIHER AUERE -

2%
e segments (list) -- BABEHERBEE -
o tool_offset (Coordinates, list, dict, or None) --
FARERB a3 A TCP &R - BB R T EMERAE - FRUTAHNIEEE !
o —f{@& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERAIEEFE
o HIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
BRIEMETFH
AR AL ERE - Bt TCP URN T EMEXIREE, -
¢ tool_frame (Coordinates, list, dict, or None) --
FAREEHaE A TCP WER - B NEBLERRED - FRUTNAIEEE
o —f{& Coordinates ¥
o HBIB [x y, z roll, pitch, yaw] SRR IESFE
o BIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI AMEFH
FERERZEH TEMAEZR - A THARLXEGZIZTUE - RIEAFMZRE
.

o work_offset (Coordinates, list, dict, or None) --
FARFEBHEASERNES  AERTHLRAGTE - FRUTARIEE
B :

o —f{@& Coordinates ¥
o 1&H% [x, y, z roll, pitch, yaw] FIE ERALIZESEE
o BH& {"X"x, "y" y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} §9
BRTUEF
RSB ITHRS - FIL2ZRUR THMERMRE -
o work_frame (Coordinates, list, dict, or None) --
FAREEHEASERNES  BERELRLREE - FEMUTNAHIEEE
o —f{@& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERLIEEFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI METFH
FEREREZEH THLER - ATHARAECITME - RIBEMERES -

e block (bool) -- EEEFIBIFERES EEHNITER - FEE - RAERMNE

EIRAENEIL E B A BELISFFRER R /5 BB ] AT -
&l

EE O DITERIA P A Segment MHEER LinearSegment *  CircularSegment ' ... ):




AR

lin_seg = LinearSegment([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
pose_seg = PoseSegment("place_2")

move_segments([lin_seg, pose_seg])

i

BLERFPARIEEERSE - RILERAERSH - ELESET R FIPREESR

lin_seg = LinearSegment([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
pose_seg = PoseSegment("place_2")

move_segments([lin_seg, pose_seg], tool_offset=[20, 0, 0, 0, 0, 0], block=False)

ICHELRITELRE - WEBTERBE TCP EEEMTR - LI - ILES)ERE RIFHE
= .
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IDIIRE

run_path(path, previous_angles=None, tool_offset=None, tool frame=None,

work _offset=None, work frame=None, block=True)

KERFEERI LR E) TCP ( TREULES ) Bt - MSRASEHBREEENNEER SR HEE
WA UR - BERRSERERIBBKFENT -

path (Path, str, or int) -- TCP FEBERIEEE -

e previous_angles (list or None) --
FARETERENRREIRNAE - SR TITANIEEE -
o None “TRFAEAMNERABE
o BAEIAESE [deg]

¢ tool_offset (Coordinates, list, dict, or None) --
FRYZHass A TCP p&E i - HH RN T EAR LALLM - FIRUMNANIEEE
o —{@ Coordinates ¥
o BB [x vy, z roll, pitch, yaw] FIEEE R LT EFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} £
BREMETFH
FERRBEITERR - Eit TCP IR T EAZERMIRE, -
¢ tool_frame (Coordinates, list, dict, or None) --

FAREEHEA TCP WEIR - MENEFELRLRAY - FRUTAAEEE :
o —f{& Coordinates #J#F
o BRA [x v, z roll, pitch, yaw] I ERLIEFE
o BIH {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}

HRRBRIEFE
FAREAZETEMZR ETHEUZRECASITLE - AIEZRMIZRE
&

o work_offset (Coordinates, list, dict, or None) --
BRIz A2 EER  AERTHMERLY - BEUTAREE
& :

o —{@& Coordinates #)1

o BRB [x vy, z roll, pitch, yaw] B ERLIEEFE
o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREMEFH
RSB ITHRS - FIL2ZRUR THMZRMRE -
o work_frame (Coordinates, list, dict, or None) --
FREEHEASERNES  HERELRLREE - FEMUTNAHIEEE
o —f{@& Coordinates ¥
o BB [x vy, z roll, pitch, yaw] B ERLIEEFE
o BIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
BRTEAMRFH
FEREREZEH THLER A THARAECITUE - RIBEMEIRES -
e block (bool) -- EEEFIBFERES EENITE - FEE - RAKRHMNE
EIRAENEIL E S A BELISFFRER A /5 BB ] AT -




AR

gl -
RITERNEDHEREE

run_path(“fancy_path")
run_path(10)  # ID of the path in the database

MO UERIARPER  create pathy  ERNIEE BET B :

path = create_path(start_pose, [LinearSegment(..), ...])
run_path(path)

S—EBAAZER rath MHRUBEWRITZEEE

path = Path('start_pose", [])
path.add_linear([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])

run_path(path)

BLEHFPARIEEERSE - RILERAZRSE - BESEN o ERA T PREESR

i

run_path(“fancy_path", tool_frame=[20, 0, 0, 0, 0, 0], block=False)

UEFE L 84T "fancy_path" - WEE T EMIR R TCP EEEMITR - LI - IEEFRERIF
FRERZL -
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AR

wait_for_motor(actuator_ids=None)

S —(EANZERESEFLLES -

28

=

actuator_ids (None, str, int, list, set) --

ZEGHHER ID - BRLUFHIIEEE

gl -

E—RFIEA ID (Bl 6)

ZERBERIEAEN ID BE (BIFN [1,4, 6] )
ARSI B HES (flw 1", "4", "6"})

E 8 ALL_KIN_JOINTS 3% None - FAIREENFTERA &N

IEEs AR AR 28 N ZE SN B RV R ol IR BE] A -

# move to the 'start pose'
move_pose('start_pose”, block=True)

# start moving towards the 'end pose'
move_pose("end_pose", block=False)
# the idle time can be used e.g. for calculations, observations, etc.

#custom_function()
# wait for the non-blocking motion to end
wait_for_motor()
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AR

stop_motion()
ZIBOPAECEENNBR AT ILATRIRIZILIES -
&l

b6 AR RR Tl £ A 'stop_motion' BRI IEIFFHENTUEES) - IEEHPIREER ER T AR
R EEEp -

# move to the 'start pose'

move_pose("start_pose", block=True

# start checking for the value of a digital input

initial_value = read_digital_main_input(1)

# start moving towards the 'end pose'

move_pose(“target_pose", block=False)

# stop the motion as soon as the value of the digital input toggles

while is_motor_moving() and read_digital_main_input(1) == initial_value:
wait(0.1)

stop_motion()
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AR

is_motor_moving(actuator_ids=None)

RE—ENZEFEZ S LEES

actuator_ids (None, str, int, list, set) --

ZRBNWE R ID - BRUTFAHAIEEE

o E—FAEIRIID (KM 6)
o ZERAENAIRAES IDBE (B [7,4 6])
ZEREREEREES (B (1,4 6})

o HELALL KIN_JOINTS 5 None - FAF:EENFh A R &N
[B]{&:
IEENSERSIEREES - OB THD—&

e —f@ bool - ERENZE—FFE
—f@& bool BE - ERENZZEFE

EIEESER

bool or list of bool

gl -

UCEEBIERRR Tl £ A 'stop_motion' BRI P IEIFFRENTUEES) - IEEREFIFEER EH U AR
RpIEEE -

# move to the 'start pose'

move_pose("start_pose", block=True

# start checking for the value of a digital input

initial_value = read_digital_main_input(1)

# start moving towards the 'end pose'

move_pose(“target_pose”, block=False)

# stop the motion as soon as the value of the digital input toggles

while is_motor_moving() and read_digital_main_input(1) == initial_value:
wait(0.1)

stop_motion()
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AR

set_global_joint_velocity(joint velocity)

REBFEB R IFTEAR joint velocity SBEREMNZHIARE - BETREBUSKREEHE
B ERMBE DR »

318

joint_velocity (float) -- ZIERAERE - ISR AKBEEIRERN (%] &~ °

gl :
EAMEERZERE LRI IYMEZERR I REE) -

set_global_joint_velocity(40)
move_pose(‘pose_1")
move_pose(‘pose_2")

# ... this is similar to ...
move_pose(“pose_1", joint_velocity=40)
move_pose(“pose_2", joint_velocity=40)
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AR

set_global_joint_acceleration(joint_acceleration)

DRERBEHRILFERR joint acceleration SEEREMMEIHFARE - BEMEEEUZRK
BAENINEE LFRIB D EERR -

28
joint_acceleration (float) -- ZIFHEEENNNRE - USEKEEMNRERN [%] TR -
gl

£ AMEERMNZEE ERTIMEZENIEIES -

set_global_joint_acceleration(80)
move_pose(‘pose_1")

move_pose(‘pose_2")

# ... this is similar to ...

move_pose('pose_1", joint_acceleration=80)
move_pose(“pose_2", joint_acceleration=80)
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IDIIRE

set_global_linear_velocity(linear_velocity)

ATEEHEREHEIHPTERD linear velocty SEBREMNEIETRRE - MMUEREER
H TER KSR AFAESMHNRARERE -

318

linear_velocity (float) -- R MRE - EfI% [mm/s] °

gl :
EAMEERERE EIRIFIYMEZERRIEES -

set_global_linear_velocity(150)
move_linear("pose_1")
move_linear("pose_2")

# ... this is similar to ...
move_linear("pose_1", linear_velocity=150)
move_linear("pose_2", linear_velocity=150)
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AR

set_global_linear_acceleration(linear_acceleration)

HTEESPREHABIRIFAERR linear acceleration SEREMMWEIIERE - MUMRE
BERFITERESAFTEEES TSR GMINEE -

S8

linear_acceleration (float) -- IR ENNZERE - BAIE [mm/s?]

gl :
£ AR EAYINERE LR IR EEENV R EES) -

set_global_linear_acceleration(600)
move_linear("pose_1")

move_linear("pose_2")

# ... this is similar to ...

move_linear("pose_1", linear_acceleration=600)
move_linear("pose_2", linear_acceleration=600)
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AR

set_global_angular_velocity(angular_velocity)

RIREEFRIAERB angular velocity SEEREMNEINIARE - HEEERS TEIEE
BE -

318

angular_velocity (float) -- ZHABERE - E% [deg/s] °

gl -
FEAEREE LRI EZEENeEES) -

set_global_angular_velocity(20)
move_orientation("pose_1")
move_orientation("pose_2")

# ... this is similar to ...

move_orientation("pose_1", angular_velocity=20)
move_orientation("pose_2", angular_velocity=20)
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AR

set_global_angular_acceleration(angular_acceleration)

DIREESRIPTERA angular acceleration SERENNEIHFARE - AMEREERTI TR
RhEEMNERE -

318

angular_acceleration (float) -- £ AMERE - B% [deg/s?] °

gl -
FE AR INEE LRI {E BB e EE) -

set_global_angular_acceleration(45)
move_orientation("pose_1")
move_orientation("pose_2")

# ... this is similar to ...

move_orientation("pose_1", angular_acceleration=45)
move_orientation("pose_2", angular_acceleration=45)
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AR

set_global_blend_radius(blend_radius)

SEEERERICPTERR vlend radivs SEEREMMEIHTERE -

blend_radius (float) -- ZIHESGHFKE - EMUA [mm] °

gl -

e MR EIAE & F SN ZE B R B R EE -

set_global_blend_radius(100)

move_waypoints(['pose_1, "pose_2"])

# ... this is similar to ...

move_waypoints(["pose_1, "pose_2"], blend_radius=100)
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IDIIRE

set_global_work_frame(work_frame)

AEHEBHBRIAEAR work fame SEEENHNEIATRRE - THLERAZRANE
HRASEZLRZNER  HERELRREL -

28:
work_frame (Coordinates, list, or dict) --
S THMER - BAHEHRELELRGE - FRMUTITAHIEEE -

e —{& Coordinates #)1
o 1&IE [x, v, z roll, pitch, yaw] B ERRIEEFE

o BB "X x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} RIS E R AE
e

gl -
FEAERN 4L ELRTIUREZEERNEE -

my_work_frame = Coordinates([450, -300, 0, 0, 0, 90])

set_global_work_frame(my_work_frame)
move_pose('pose_1")

move_linear("pose_2")

# ... this is similar to ...

move_pose('pose_1", work_frame=my_work_frame)
move_linear("pose_2", work_frame=my_work_frame)

41



AR

set_global_tool_frame(tool frame)
REFBEHBRIUPTERR ool frame FREMHNEHIERE - TEHUZRAZRANEEK:R
A TCP RUE R - B RIABBIZRBE -
28
tool_frame (Coordinates, list, or dict) --
EETEMZZ . ARRNEBLRRAE - FEUTHEEE :

o —{@& Coordinates ¥
o 1&IE [x, v, z roll, pitch, yaw] B ERRIEEFE

o BB {"x" x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} RIS £ R AIE
e

gl -
FEAERN LT ELELRTIUMI(EZEERNEE -

my_tool_frame = Coordinates([0, 0, 65, 0, 0, 180])

set_global_tool_frame(my_tool_frame)
move_pose('pose_1")

move_linear("pose_2")

# ... this is similar to ...

move_pose('pose_1", tool_frame=my_tool_frame)
move_linear("pose_2", tool_frame=my_tool_frame)
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IO IIRE

get_current_pose(tool offset=None, tool frame=None, work_offset=None,

work frame=None)

AR ABRIR TCP ( LEDLEL ) UR - BEREELESR - AEEREHMAERFERN

= .
2%
¢ tool_offset (Coordinates, list, dict, or None) --
FARFZieE A TCP &R - MR TBLR LG - FRUTAHXIEEE :
o —f{@& Coordinates ¥
o &% [x, y, z roll, pitch, yaw] FIEERALIZSEE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH
FERRATRER®E - ALt TCP IR TEA R RHRE, -
¢ tool_frame (Coordinates, list, dict, or None) --
RSB A TCP WER - HHNAFELEREL - FEUTNANIEEE !
o —f{@& Coordinates ¥
o 18X % [x y, z roll, pitch, yaw] FIE ERALZSEE
o A& {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BREMEFH
FERERZEHTEMLERR - A TEARAEGITUE - RIEEBUZLRE
o
o work offset (Coordinates, list, dict, or None) --
RRFEBHEASEHRNES  BAERITHLBRLREGE - FRUTANEE
=
o —f{& Coordinates ¥4
o BB [x y, z roll, pitch, yaw] SRR IESFE
o A {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} B
BRI AMEFH
FERRALHRE RIS EEAR THLERORE -
o work frame (Coordinates, list, dict, or None) --
RREEHEASERNES  AEREVLZREY - FEUTNAHIEEE :
o —f{& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] BB ERALIZSEE
o H&IH ("x": x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREMEFH
FERERZEH THLER - BTHALRAEGITALE  RIBEEUMELRES
[E1E:

=8 ABRIAY TCP U -
[ fEE Rl

Pose

Y
(=]
=
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AR

VIMEARR S ER M RZNEY -

pose = get_current_pose()

coordinates = pose.coordinates
configuration = pose.configuration

# ... this is similar to ...

coordinates = get_current_coordinates()
configuration = get_current_configuration()

IR BEAMURZWRRSRERBENY - BOAROEERE - A—ELFEiEEE - B
THEERERMAIRKRLCIBENES - SHERBELIETRIHNER - EEEIBER N - BEUH
get _reference_pose BRI -

while True:
move_pose(get_current_pose(), tool_offset=[0.0, 0.0, 100.0, 0.0, 0.0, 0.0])
move_pose(get_current_pose(), tool_offset=[0.0, 0.0, -100.0, 0.0, 0.0, 0.0])
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AR

get_current_coordinates(tool_offset=None, tool frame=None, work_offset=None,

work frame=None)

HEREENLZLBIEIA TCP ( TEFLE ) BRIRVAIE - BEXRIEEL TS - AI[OEH
HREMAPRZRBE -

2%
o tool_offset (Coordinates, list, dict, or None) --
AR A TCP &R - HERTELR LG - FRUTAXIEEE :
o —f{& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] BB ERALIZSEE
o H&IH ("x": x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH
FERRATER®E - ALt TCP IR TEAZRHHRE, -
¢ tool_frame (Coordinates, list, dict, or None) --
FAREEHEE A TCP R - HHNAFELEREL - FEUTNANIEEE !
o —f{@& Coordinates ¥
o 18X % [x y, z roll, pitch, yaw] FIE ERALIZESE
o BI& {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREMEFTH
FERERZEHTEALE LR - A TEARAEGITUE - RIEEBUELRE
&

o work offset (Coordinates, list, dict, or None) --
RRFEBHEASEZRNES  BAERTHLRREE - FRUTANEE
'

o —f{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERAIEFE
o BHA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} B
AR AMETF
FERRALHRE RIS ERAR THLERORE -
o work frame (Coordinates, list, dict, or None) --
RREEHEASERNES  AEREVZLREY - FEMUTNAHIEEE :
o —f{@& Coordinates ¥
o 1&X%H [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o H&IH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREMRFH
FERERZEH THLELR - ATHALRAEGRITUE . RIBEEVERES -
[E1E:

=2 ABRIR TCP 443 -
[l fEE Rl

Coordinates

Y
(=]
=
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AR

EEE

WIRAHPEIERIRY TCP 44T -

coordinates = get_current_coordinates()

iy =
=] /E/%\ ’

DXk

BRI MRZRERAREREN - RASCEERE - A —ECEEREE - Bt
REMUZRREBENED - FRSEEEIFFARNES - £B8BFER T - ZHEA

get_reference_coordinates T, -

while True:

move_coordinates(get_current_coordinates(), tool_offset=[0.0, 0.0, 100.0, 0.0, 0.0, 0.0])
move_coordinates(get_current_coordinates(), tool_offset=[0.0, 0.0, -100.0, 0.0, 0.0, 0.0])
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IOIIRE

get_current_configuration()
AR ABRMREERNRNE - FIR - WEKEHEBRNZHMLIZRERS -
Efs:
HAIWERE (& 'c1' 3 '8 Hpz— )
[EILE-EiSh 1B

str

&l -
PmiEARR A ER A BRI ENERE -

configuration = get_current_configuration()
# ... this is similar to ...

pose = get_current_pose()

configuration = f"c/pose.configuration + 1}"
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AR

get_reference_pose(tool_offset=None, tool frame=None, work offset=None,

work frame=None)

HTE'%“”/\E’J;Q% TCP ( TEHLEE ) UR - EARGELIRR - AIEERHRZ AR Z/0U
cwie  WUREREBREGEDRNSER/EFEMS

2%
¢ tool_offset (Coordinates, list, dict, or None) --
AR A TCP &R - MR TELR LG - FRUTAXIEEE :
o —f{@& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] FIEERALIZSES
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH
FERRATRER®E - ALt TCP IR TEA R HHNRE -
¢ tool_frame (Coordinates, list, dict, or None) --
RSB A TCP WER - HHNAFELEREL - FEUTNANIEEE !
o —f{@& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] FIE ERALIZESE
o A& {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREMEFH
FERERZEHTEMLELR - A TEARAEGITUE - RIEEBUELRE
o
o work offset (Coordinates, list, dict, or None) --
RREBHEASEHRNES  BAERTHLRREGE - FRUTANIEE
B :
o —f{& Coordinates ¥
o HBIB [x y, z roll, pitch, yaw] FEE R R IESFE
o BHA {"x":x, "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BRI AMEF
FERERALHRE RIS EEAR THLERORE -
o work frame (Coordinates, list, dict, or None) --
RREEHEASERNES  AEREMLZLREYE - FRMUTNAHIEEE :
o —f{& Coordinates ¥
o 18X % [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o H&IH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BT YT
FEREREEH THLER - BETHALRAEGITALE . RIBEEVELRES
[E1E:

KR ARISE TCP U -
[ fEE Rl

Pose

Y
(=]
=
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il I8E

LIMEARR S ENS ZEUZEY -

pose = get_reference_pose()

coordinates = pose.coordinates
configuration = pose.configuration

# ... this is similar to ...

coordinates = get_reference_coordinates()
configuration = get_reference_configuration()




IDIIRE

get_reference_coordinates(tool offset=None, tool frame=None, work_offset=None,

work frame=None)

BERATENLIZREEHRIA TCP ( TEPOR ) NSELET - BRIEELIZZR - RIEEHR
HREFLRLHMYE - FER  EELEERERZCBIBSNSERBESEMS -

2%
¢ tool_offset (Coordinates, list, dict, or None) --
AR A TCP &R - MR TELR LG - FRUTAXIEEE :
o —f{& Coordinates ¥
o 185 [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o H&ILH ("x": x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMIEFH
FERRATER®E - ALt TCP IR TEAZRHMRE, -
¢ tool_frame (Coordinates, list, dict, or None) --
RSB A TCP R - HHNAFELEREL - FEUNANIEEE !
o —f{& Coordinates ¥
o BRA [x v, z roll, pitch, yaw] FIEE-RRAIEEE
o A& {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw} #J
BREMEFH
FERERZEHTELER LR - A TEARAECITUE - RIEEBUZLRE
o
o work offset (Coordinates, list, dict, or None) --
RRFEBHBEASEHRNES  BAERITHLBRLRETE - FRUTANIEE
'
o —f{& Coordinates #J#F
o BRA [x v, z roll, pitch, yaw] FIEEERAIEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRI AMEFH
FERERALHRE RIS ERAR THLERORE -
e work_frame (Coordinates, list, dict, or None) --
RREEHEASERNES  BERESZLREY - FEMUTNAHIEEE :
o —f{@& Coordinates ¥
o 1&X% [x, y, z roll, pitch, yaw] B ERALIZSEE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREMEFH
FERERZEH THLER - ATHARAECITUE . RIBEBEUERES -
[E1E:

HERARISE TCP 44T -
[EIfE-FiSh1H

Coordinates

Y
(=]
=
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IDIIRE

MR HPENSE TCP 4£1T -

coordinates = get_reference_coordinates()
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IDIIRE

get_reference_configuration()

MSHBASEUREENRNE - FHIR  WEKEHSEZZHUITLER - FI8 - kK&
ERBREGESRNSER/ESNENS -

o] {&5:
SEREB (H'c1'F '8 HPZ—)-
El{ERRI:

str

gl -
PmEARR A EI M AN S ENENRE -

configuration = get_reference_configuration()
# ... this (s similar to ...

pose = get_reference_pose()

configuration = f"c/pose.configuration + 1}"




IDIIRE

create_pose(coordinates, configuration)

RIBA ER AL IR EFCE 2 17 —1E Pose ¥ -

2%
¢ coordinates (Coordinates, list, or dict) --
IR/ TCP 42 - BTN ANIEEE :
o —{@& Coordinates ¥
o BB [x v, z roll, pitch, yaw] B ERLIEEFE
o RBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
BREMETFH
e configuration (str) -- URHNEE - & 'c1' 2 '8 Hpz— -
[E{E:

e AIEYE -
[E{ERA:

Pose

il -
DBERSE  RAEEBERI—FEUER -

pose = create_pose([350.0, 0.0, 550.0, 0.0, -30.0, 0.0], "c1")
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IOIIRE

get_pose(pose)

WEREFCREFNRTIEEZDENURDH -

pose (Pose, str, or int) --

ZENLZWEBAMR - R MEF—7E

o —1@& Pose ¥4

o EREPERFRIRZH (str)
o EREBEPEMEFRER ID (int)
EE:
UEMH -
EIEESER
Pose
gl -

WERNEFHARTESR "grasping_pose" FIRE -

pose = get_pose('grasping_pose")
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IOIIRE

create_path(initial_pose, segments)

RIBAEN YN R AR B 17 —(E Path ¥4 -

28

¢ initial_pose (Pose) -- a8 ARIFIEAMIE -

e segments (list) - BUBEHNEREE - HI=
[E{&:

MR AT -
[El{ERA:

Path
gl

RN R B2 B BRI 1T — IR ES A -

path = create_path(start_pose, [LinearSegment(..), ...])

- BERMOILIZEBIA -
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IDIIRE

get_path(path)

HEREPFCHREFNRIEEREENBEYH -

path (Path, str, or int) --
EWMENHEARK - o/ M EP—& .

o —{8 Path ¥#
o EHEPDREREHEE (str)
o EHEPDHEEEY D (nt)

[O]{E:
B -
E{ER R
Path
gl -

WERNEFHARBTESR "grasping_path" FIEEE -

pose = get_path("grasping_path")
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IOIIRE

parse_linear_segment(coordinates, linear _velocity=None, linear_acceleration=None,

blend radius=None)

#2171 —1{& LinearSegment #{4 -

e coordinates (list, dict or Coordinates) -- E1ZAAZ -

e linear_velocity (float or None) -- FRERRIARMEIRE [mm/s] « ERTEFR AR MR

E - RIEAZEATEREE -

e linear_acceleration (float or None) -- FREERIARMENNEE [mm/s?] ° BEARTESR

mMIERE - AEREEAEMREE -

¢ blend_radius (float or None) -- L@ EREEEAVESFE [mm] - BEREEIR
¥ RIER 00

i

ZIBERIAZEEE I —(E LinearSegment 4% :

linear_seg = parse_linear_segment([100, 200, 300, 15, -15, 30],
linear_velocity=500, linear_acceleration=1000,
blend_radius=100)

s e HTRRR(E :

linear_seg = parse_linear_segment([100, 200, 300, 15, -15, 30])

=
Fx

P
=
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IDIIRE

parse_circular_segment(intermediate_position, coordinates, linear _velocity=None,

linear_acceleration=None, blend_radius=None)

#217—1{@& CircularSegment #1 -

2%
¢ intermediate_position (list) -- BEERLEMERE EWPBME [x, y, 2] © F
B EREBIEE I -
e coordinates (list, dict or Coordinates) -- B1ZMIZ -
e linear_velocity (float or None) -- FTEERIARMEIRE [mm/s] « BRTERLZMEZR
- RfEREEsMEEE -
¢ linear_acceleration (float or None) -- FTEERIAZENNEE [mm/s?] - BEREE
SUEIRE - BIEREEGENREE -
¢ blend_radius (float or None) -- I @ EREERHDR S ¥ [mm] - BEARERRES
F& . AIFEAR 00 -
ZE®

ZIBTERFIBZEE 1 —{E CircularSegment ¥4 :

circular_seg = parse_circular_segment([0, 300, 300], [100, 200, 300, 15, -15, 30],
linear_velocity=500, linear_acceleration=1000,
blend_radius=100)

SRR E

circular_seg = parse_circular_segment([0, 300, 300], [100, 200, 300, 15, -15, 30])
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IDIIRE

parse_orientation_segment(orientation, angular _velocity=None,

angular_acceleration=None, blend_radius=None)

#2317 —{@ OrientationSegment ## -

28
e orientation (list) -- BiZ25 @ - 75 UEBRIEAE -
e angular_velocity (float or None) -- Fﬁﬁ%ﬂ’\]%%&i [deg/s] - EATEARE -
BfEREEAEREE -
¢ angular_acceleration (float or None) -- FIEHBNIIRE [deg/s?] - BEARERE
ANERE - AEREEANREE -
¢ blend_radius (float or None) -- It@EREEAVESHE [mm] ° RS 3: NS
i - TEOE (TCP) JEREBEMNUE ZAIMRARE - ERAERRES:
& . AIER 0.0 -
ZE®

FHIBERMASEEI—E OrientationSegment 4 :

orientation_seg = parse_orientation_segment([15, -15, 30],
angular_velocity=250,
angular_acceleration=500,
blend_radius=100)

B fEMTRRRE :

orientation_seg = parse_orientation_segment([15, -15, 30])




AR

parse_coordinates_segment(coordinates, linear_velocity=None,

linear_acceleration=None, blend_radius=None)

#2317 —1& CoordinatesSegment #)1F -

2%
e coordinates (list, dict or Coordinates) -- B1ZMIZ -
e linear_velocity (float or None) -- FRERERIARMEIRE [mm/s] « BERTEFR AR MR
B AlEREEgUEEE -
e linear_acceleration (float or None) -- FIEEHIAR EINZEE [mm/s?] - BREE
SEHEMRE - BfEREEGMINREE -
¢ blend_radius (float or None) -- It@&EREEFIE S FE [mm] - BERERES
H& . RIER 0.0 -
ZBIBTERFIAZEE—(E CoordinatesSegment ¥ :

coordinates_seg = parse_coordinates_segment([100, 200, 300, 15, -15, 30],
linear_velocity=250,
linear_acceleration=500,
blend_radius=100)

SRR E -

coordinates_seg = parse_coordinates_segment([100, 200, 300, 15, -15, 30])
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IDIIRE

parse_pose_segment(pose, linear_velocity=None, linear_acceleration=None,

blend radius=None)

#2317 — 1@ PoseSegment #1F -

28

e pose (Pose) -- BRAIR -

e linear_velocity (float or None) -- FREERIARMEIRE [mm/s] « ERTEFR AR IR
E . AFERAEEEEEREE -

¢ linear_acceleration (float or None) -- EREERIAR M NNEE [mm/s?] ° BRER
SEEINEE - AERSEEENEEER -

¢ blend_radius (float or None) -- It @ EREBEHAVES FE [mm] - BEREER RS
H& . RIER 00

ZIBERPIAZEIE L —{E PoseSegment 14 :

pose_seg = parse_pose_segment(create_pose([100, 200, 300, 15, -15, 30], "c1"),
linear_velocity=250, linear_acceleration=500,
blend_radius=100)

N EAAREREENEFHES

pose_seg = parse_pose_segment(‘target_pose")
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IDIIRE

get_coordinates(pose)

ABEEENENALE - FER - BEALTEBRINZ A IEAER -

pose (Pose, str, or int) --
FENAENHBIAMR - R/ TTHEHP—E
o —{@& Pose ¥t

o EHEPDHEZBOEE (str)
o EHEPDHEZHY D (nt)

[O]{E:
IEMI R R AAE -
[El{E R A

Coordinates

gl

BEVEAILL T8 "grasping_pose" BERERET RS ARE -

coordinates = get_coordinates("grasping_pose")

AEAVTAILL ID 3 EFRERERHNEZMT -

coordinates = get_coordinates(3)
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IDIIRE

get_configuration(pose)

EINREUZRNEESE -

pose (Pose, str, or int) --
ZENLENNUER - FIRMU MR EEE !

o —I{@& Pose ¥
. BEEERBNEH (BRERENED)
.« BEEHLHN D (CRERENESD)

[O]{E:
HWUENEREE (& 'cl' B '8 Hbhz—)-
[E]{E B A

str

gl -

configuration = get_configuration("grasping_pose")

MUMtEAR B TVE Pose MH-EENECE -

configuration = get_configuration(pose)
# ... this is similar to ...
configuration = f"c/pose.configuration + 1}"
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AR

parse_coordinates(coordinates)

#17—1& Coordinates #J1f -

coordinates (list, dict, or Coordinates) --
—AHFENLE oS FHEP—E

o EX& [x Y, z roll, pitch, yaw] FIBE - IBEENS [mm] - FEMEBEENS
[deg]

o M X x 'Yy, ‘2z 'roll: roll, 'pitch': pitch, 'yaw": yaw} HF 88 - iIEEE
fI%s [mm] - FE{EENIZS [deg]

e —{@& Coordinates ¥t ( %% —1& Coordinates 1 )

EEER
AL Z{E 21T —1{E Coordinates #14 -

coordinates = parse_coordinates({"x": 100, "y": 200, "z": 300,
"roll": 15, "pitch": -15, "yaw": 30})
coordinates = parse_coordinates([100, 200, 300, 15, -15, 30])
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AR

transform_coordinates(coordinates, relative _tool frame=None,

relative work_frame=None)

NABEH TEARREMB THLRAZENER  EARLRAZEBREBALE - &

A TEARABHE THLMEREREE - AIANETER  DEREBHLEYHE -
e

¢ coordinates (Coordinates, list, or dict) --
FEM TCP 1R - BIRDITNARIEEE -
o —{@& Coordinates #1f

o 1&X%H [x y, z roll, pitch, yaw] FIE ERALIZSEE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRTARF R
¢ relative_tool_frame (Coordinates, list, dict, or None) --

AMEEHEA TCP &R - BENAFALRLZLALL - FRMUTAHIEEE !
o —{@& Coordinates ¥)#
o 1&X% [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o A {"x": x, "y" y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} f%

BRTAMZEF
FEREAZEHTEMER ETHEURAECSTLR - AIEEHMUTRE
&

¢ relative_ work frame (Coordinates, list, dict, or None) --
RREEHEASERNES  AERESZLREYE - FEMUTNAHIEEE :
o —{@ Coordinates 41
o 1&X% [x, y, z roll, pitch, yaw] FIE ERALIZSEE

o H&IH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRTAARF
BREATHTHLELR - BETHLRKECITLE - AIHEBEUMRLKES -

[O]{E:
BIRBROMEES N AAE -
=] &= B A

Coordinates

gl

P —AHRREIRE S — B TH MR L - ETHLRRANRIIGHFURESRNVLITE - A
BRERE—-EMBESERTHNLRYMT -

coordinates = [150, -250, 600, 15, -60, -15]
transformed_coordinates = transform_coordinates(coordinates,
relative_work_frame=coordinates)
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AR

get_grid_points(grid_name)

AT ERENETRESERENMAEE/MUE -

grid_name (str) -- ZREEBLIAVARME 28 -
QfE:

MERBE  EEBEPERNERIERHES -
O {E R Al:

list

gl -

BENEIFRISTE R B PRIPAARMAL -

# defining the orientation with which to approach the grid points
orientation = [0.0, -85.0, 0.0]
# iterate through all grid points
for position in get_grid_points("sample_tray"):
# move to each of the grid points
coordinates = position + orientation
move_coordinates(coordinates)




IDIIRE

forward_kinematics(joint_angles, tool_offset=None, tool frame=None,

work offset=None, work frame=None)

EEEEE ZHRB[AEFHEPNHE - AREAEEN—HESBESE TCP ( TEDLH )
IR - IRHRIREEER ZEFHE KT - BREESEAN TCP IR EHEAE - B
S EBRERSANENRELZABEARMALRRZBET - ABEAEUMEBEELH
PRARETHARAZREELEZLRL - BREAZHERN THLRRETEARS -

28
e joint_angles (list of float) -- NEREETBERISE - B4 [deg]
¢ tool_offset (Coordinates, list, dict, or None) --
FAR B A TCP &R - BN T EURRGAE - FEUTAHXIEEE :
o —f{@& Coordinates ¥
o BRAB [x vy, z roll, pitch, yaw] B ERLIEEFE
o BIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREMEFH
FERRETERS - EIt TCP IR T EAZERMRE, -
o tool_frame (Coordinates, list, dict, or None) --
FARE B A TCP WER - BN EELEREGE - FRUTAHHIEEE :
o —f{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEE R LT FE
o HBIA {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw}
BRITAMRFH
FERERZEH TEMAEZR - A THARAEGITUE - BB AEMZLRE
o
o work_offset (Coordinates, list, dict, or None) --
FARFEREBRASERNER  BERTHLERGE - BRUTARIEE
&
o —f{@& Coordinates ¥
o 1&X% [x, y, z roll, pitch, yaw] FIE ERALIZSEE
o HILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREUEFH
RSB LHRE - FIL2ZRUR THLRRMRE -
o work_frame (Coordinates, list, dict, or None) --
FAREEHBASERNES  BERELRLREE - FEMUTAHIEEE
o —f{@& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERLIEEFE
o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw}
BREMEFH
FEREREZEH THLER - ATHARAECITUE - RIBEMERES -
EER

WEAUZMH -
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AR

EIEESER

Pose

= forward_kinematics([0, 0, 0, 0, 0, 0])
= forward_kinematics([45, 0, 0, 45, 0, -90])

VA& R 7755 E BUfY TCP I -

pose = forward_kinematics(read_actuator_position())
# ... this is similar to ...

pose = get_pose()

- MAREAESE 2N
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AR

inverse_kinematics(pose, tool offset=None, tool frame=None, work_offset=None,

work frame=None)

PEEE ZRRNESEPNEE - AR TCP ( TREDLORM ) WURMHE—HEBEAE -
IR R IFR [E/TEZE A - BREBESBANBHBETE TCPUR - FIF - &
EEERERLHERE  BREOEEP—A -

S8

e pose (Pose, str, or int) --
FEEHEBEBENMUR - FEMUTARIEEE -
o —{@& Pose ¥
o BMATEREINEZHE (ERENRERED )
o FALERZRIM ID (ERERERED)
¢ tool_offset (Coordinates, list, dict, or None) --
FARERB A TCP &R - BN T EUFRGAE - FEUTAHNIEEE :
o —f{@& Coordinates ¥
o 1&X%H [x y, z roll, pitch, yaw] FIE ERALIZESEE
o H&ILE ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
ERRAEFH
28 A L ERE - B TCP UM TEAIZZHAIRE, -

¢ tool_frame (Coordinates, list, dict, or None) --
BREEas A TCP WER - BB NEBMIELALRE - BIRMUNARIEEE :
o —{@& Coordinates 1
o BRB [x vy, z roll, pitch, yaw] B ERLIEEFE

o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw}

R AR B
BREAZSTELRAR - ETEARHEQSTALR  AISABYRAE

= °

o work offset (Coordinates, list, dict, or None) --
FARFRHEEASERNES  HERTHLEREGT - FIRMUTIFARERE
'

o —f{& Coordinates ¥
o BRA [x v, z roll, pitch, yaw] IR R AIEFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRI AMEF
AR AL H R - RIS ZEAIR THRLIERWRE -

o work frame (Coordinates, list, dict, or None) --
RS EHEASERNES  BAEREMZLREY - FEMUNAHEEE :
o —f{@& Coordinates ¥
o 1&X% [x y, z roll, pitch, yaw] FIE ERALIZESE
o BI& {"x":x "y"y, "z":z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREUEFH
FERERZEH THLER - ATHARAECITUE . RIBBEMERES -
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o] {&5:
NEBEEENSE - BN% [deg]
= =AY A

list of float

gl -
STEARERENETERARBNEGNAE -

inverse_kinematics("grasping_pose")

ARG EREIERELRNEEAE -

inverse_kinematics(create_pose([350.0, 0.0, 550.0, 0.0, -30.0, 0.0], "c1")
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IDIIRE

inverse_kinematics_nearest(coordinates, previous_angles=None, tool_offset=None,

tool frame=None, work_offset=None, work frame=None)

IR At BRI B AT AT R MR FITR E MR ZEEE R (55 inverse kinematics
A3 ) -

38

e coordinates (Coordinates, list, or dict) --
BITEHEREAERN TCP A1F - BT ARIEEE -
o —{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERAIEEFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
FEREAETH

e previous_angles (list or None) --
BRFAERBOBRNAE - BRUTAIEEE -
o None - %Tﬁﬁﬁ@ﬁu Mtz ABE

o EAENAEIASE [deg]

o tool_offset (Coordinates, list, dict, or None) --

AR A TCP &R - B RTRARRAY - FRUTHNEEE !

o —f{& Coordinates ¥
o 18X% [x, y, z roll, pitch, yaw] FIE ERALIZESEE
o HIH ("x": x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BREARTH
FERRB T ER®E - Bt TCP IR TEMERWRR -

¢ tool_frame (Coordinates, list, dict, or None) --

FREBHRA TCP WER - MHRAMALRAGYE - BRUTNHIIEEE !

o —f{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERAIEEFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}

A
FREMHMTALES - HIHLRFEOSTLR  AREMLARE

I:l o

¢ work_offset (Coordinates, list, dict, or None) --
FRFBH#ERASERNESR  HERITGHLERETE - FERUTARIERE
B :
o —{@ Coordinates 41

o BB [x v, z roll, pitch, yaw] R Z R IESFE
o H&ILH ("x":x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BRI ARF
AR ALIHRYE - B2 ZERUR THAERNERR -

¢ work_frame (Coordinates, list, dict, or None) --

AREBRF[ASEMNER  HHRELRRGE - BRUNGEEE !

o —f{& Coordinates ¥
o 1&H% [x y, z roll, pitch, yaw] FIE ERALZESEE
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AR

o BI& {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} 9
BREARFH
ERERATEHTHLRA ETHLZRECSTUR  AIBEEMERES -

[O]{=:
NEREETBENBE - BENA [deg]
[E{E A A

list of float

gl -

PEHEIHRBERTREN—HLREEREHER -

inverse_kinematics_nearest([600, 0, 300, 180, -90, 0])

EENSR—NUZNZHEE - CIHBEER A URR - FUEAP - FTE TEIHSREA
BEME AL [E) N PSRRI R -

solution_1 = inverse_kinematics_nearest({"x": 485, "y": 188, "z": 1059, "roll": 44, "pitch": -45,
"yaw": -81},

previous_angles=[-160, -20, -20, 20, -20,
-160])
solution_2 = inverse_kinematics_nearest([600, 0, 300, 180, -90, 0],

previous_angles=[20, 15, 30, 30, 15, 10])
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inverse_kinematics_complete(coordinates, tool offset=None, tool frame=None,

work_offset=None, work_frame=None)

IR At BRI B AT AT RN R FINR E MR ZEEE R (R inverse kinematics
A3 ) -

38

e coordinates (Coordinates, list, or dict) --
BIIEHERSAERN TCP 41F - BT ARIEEE -
o —{& Coordinates ¥
o BB [x v, z roll, pitch, yaw] FIEEERLIEEFE
o HBIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
FREAETH

o tool_offset (Coordinates, list, dict, or None) --

R R A TCP &R - BN THEARRARYE - FIRUTHIIEEE !

o —f{& Coordinates #J#F
o BB [x y, z roll, pitch, yaw] SRR IESFE
o BIA {"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI AMEFH
FERRATLER®E - At TCP IR TEALZERHNRE -

¢ tool_frame (Coordinates, list, dict, or None) --

AREEHEREA TCP NER - AHRARALRRGE - BRI T AIEEE :

o —f{& Coordinates ¥
o &% [x, y, z roll, pitch, yaw] BB ERALIZSEE
o H&ILH ("x": x, "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} f4
BHREMEFH
EREATHTHYLRL A TEARRECSTUE - AIBUEBALRRE

=

’~|)

o work offset (Coordinates, list, dict, or None) --
FREREBASERNER  HERIHELERGE - FEUTARIEE
& :

o —{@& Coordinates #J1

o BB [x v, z roll, pitch, yaw] FIEEE R LT EFE

o BIA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw}
BRI

BB LHRER - B2 RN TH LR ZRRE -

o work_frame (Coordinates, list, dict, or None) --

AREBER[ASEMNER  HHRELR LG - BRUNAIEEE !

o —{& Coordinates #1
o HBIB [x y, z roll, pitch, yaw] FEER R IESFE

o BHA {"x":x "y"y, "z z "roll": roll, "pitch": pitch, "yaw": yaw} B
BRI ARFE

BREAZETHLRA - ETHARAERSTLR  AREMERES -

>
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IOIIRE

o] &5
NEFEEBENBERERE - BB {c11[.], ' [.], ..} - BB [deg]
= =AY A

dict

gl
FEIEE A - I ARBRFAE Y RERRE TCP A ENEGHAEAES -
solutions = inverse_kinematics_complete([600, 0, 300, 180, -90, 0])

for joint_angles in solutions.values():
move_joints([1, 2, 3, 4, 5, 6], joint_angles)

HoM—HEoREERUROREEAE - Ao AIA st BRAE MR ZEHEE BRI ENEC

BERRNR -

pose = forward_kinematics([0, 90, -90, 0, 0, 0])
solutions = inverse_kinematics_complete(pose.coordinates)
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IDIIRE

wait(seconds)

SFWHE I EEHER ERZLIBNT —ERIEERRERE -
28

seconds (float) -- EFHNRBRE - BAIA [s] -

gpl -
ICE AR HBABBRFRCERNUR  TESREFH ZEAET3[5] °

move_to_pose(‘pose_1")
wait(3)
move_to_pose('pose_2")

ICEE A E R ETEE MR REE - REFANTEERIRS - BABZEBRERNERE

£ 100 [ms] °

while True:
# enter your code here
wait(0.1)

ICEEAIE EAtgE BIER Ll - BAREREENRE  MEBREESHRE - EONREEEE
VBMWEERERAT -

import time

cycle_time = 1.0

time_start = time.perf_counter()

while True:
# enter your code here
time_now = time.perf_counter()
elapsed_duration = time_now - time_start
wait(cycle_time - elapsed_duration)
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AR

run_script(script name, arguments=None)

EEXEAEXARNT—E (BE ) BRAER -

2%
e script_name (str) -- ZHITHWREAEZEAEE - EEAEIURERBE RS -
B FAERRENRNTEER (AU folder/subfolder/app )
e arguments (dict) -- BELAPTRTERAZISIE - GO DTER T IR FERZ
P ER AR script arguments B EFERVELES 8] -
& -
BREME—ERARENRERENEIIEARZER - HHflErEEETIUZEREZRN—
R o

cycle_time = 60.0
time_measurement = time.perf_counter()
run_script("measurements/measure_temperature")
while True:
if time.perf_counter() - time_measurement > cycle_time:
run_script("measurements/measure_temperature")
time_measurement += cycle_time
else:
wait(0.1)
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AR

start_parallel_script(script name)

BFRARINMTRIT—E (FFEE ) BAER - FiR  TERABAGuBEENT
BrRrelfTRAERAEEERAREALLERPILE -

script_name (str) -- ZREBNATERAEZEXZE - BEARXUREBEER KT - FHEA
FEFTZ VRIS EERR IS ( BN folder/subfolder/app )

&l -

IoEeBlg s —EITRARERN  AREZERERERZE - UERESAEEEERESRE
NEMF - TERARNFENT  TEABREEFaERFRPL -

start_parallel_script("measurements/measure_temperature_continuously")
set_global_variable("temperature_value") = 20
while -10 < get_global_variable("temperature_value") < 40:

move_to_pose("pose_1")

move_to_pose(‘pose_2")

move_to_pose(‘pose_3")

move_to_pose('pose_4")
print("Aborting the program, because the measured temperature is outside of the operational
temperature range.)
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AR

stop_application()

FIEBRIEEANTHEAES - EEEXZEARIN - UXFMEREIERELNHRENERRE
o BER - IEEHITRY background IRARE N S HEENIT -

5|8:
Scriptinterrupt -- =4 A run_script IRTUEERNERREXNPRTIERI - RIG5|18EF
FERE -

&l :

IEF2 =SS AT AR background BRI D - DIBRKE L FERELEERNITHERARE
= -

pause_application()
answer = dialog_choice("Do you want to continue?", ["Continue", "Abort"], title="Application
Interrupt”, dialog_value="Abort")
if answer == "Continue":
resume_application()
else:
stop_application()
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AR

pause_application()

EEFEEEENTHEAES - EEEEZEAREIN - UXFMEREIERELNBRENERRE
o B - IEEHITHY background IERARE N S HEENIT -

gl -

A2/ stop_application MRS EH) - HPER T IR -
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IDIIRE

resume_application()
WEEREFEPNERE - BRISRIVESERE paused AREE N#AT - EIUERBEWE background
AR PER -
gf
=28 stop_application NEREEH) - HPFER 7 LR -
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stop_and_release()

FIEEAEERNTHRARES - WENFIBREE (RAENHEEN ) &
FENHEFMARE (FRAENHERT ) THEEEBNTRENERARER -

AR - ERBEMEA
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is_status(status)

BMERANREZEFTERTRINE -

status (str or list of str) --

ZRENEINNE - IRUTFEP—(E=ZE :

[O]{=:

BIIREEZE

EIEESER

bool

'ready’ (H#BABED - SEBUIES

'processing’ ( R AEEERIEER - OJgERE—RIHE )
'hand_guidance_control' ( 128 AZEMREREZEHIE )
'running' ( #28 AIETERITREAESES )
'paused’ ( 2R A ETEEFERAEZENIES )
‘emergency_stop' ( EFEEZF )

'normal_stop' ( BB —MRIF1L)

'protective_stop' ( SHEREMEFLL )

‘error' ( BEERILRIER )

‘position_limit' ( BAELZZRFIMIEER )

'safeguard’ ( BB L EPHETE )

‘collision' ( & #& &A1 o )

‘proceed' ( #EE AIEETEIREEETT)

'stopping’ ( R AEEFIEEER)

BT SHENMRE (RAEEREREPZ—)
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dialog_choice(text, options, title="', dialog_type=0, dialog_value=None,

mandatory=False)

B —Ew AR - IWHREESHERRIURRE - ERERBLFRENEIR 2 —[OE

HIEERL -

[O]{E:

text (str) -- MEAEBEROMNE ( NEIRE ) -
options (list of str) -- OIffEZEREIR - BIZIRH ERESE -
title (str) -- #FAEE L REBHIZE -
dialog_type (int) --
ZOEREBRRONFEERL - IR MEP—IE .
o 0:&il/EE
o 1: I/ &E
o 2:EE/RBE

o 3:fHMR/AR

dialog_value (str) -- BHFEERELC ERZEENTERE -
mandatory (bool) -- EENACIEHEE - BXNRETBEEE - B85
True - AIZZEBRAMABELRESHARBREEE  BERHEREERWRIME

FREAOEIE - BN ISR T A0SR LA -

EIEESER

str

gl

UEEEBIER AR 2 YL — B =% "Continue” IV EEMELRE - &2 MZilE - B4
B THREIUS -

dialog_choice("This is just an informative message.”, ["Continue"], title="Information",
dialog_type=0)
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AR

dialog_dropdown(text, options, title="", dialog_type=0, dialog_value=None,

mandatory=False)

— RN N VERRRERRHEE - IEHREZHEREURRE - BRIEREEELRE
WEEP EEIRRBLE -

o text (str) -- QIfFEAERE NI (HEE ) -
e options (list of str) -- OJHEIZRYEIR - Bl MHUVEEREBIES -
o title (str) -- HFEEBHREWERE -
¢ dialog_type (int) --
ZOFEAZTRANEEEREY - /U THP—1E .
o 0:&il/EE
o 1:mMIN/4BE
o 2:EE/ BB
o 3:fHmR/AE

e dialog_value (str) -- EHFEERED RIS ZOENFERE -
e mandatory (bool) -- BE N /ALIEHEE - BIUREABEEE - BRA
True EJ/.\\/ FIBREPELABES AN RABEEE - BEFEREERIWRIE

[O]{E:
FriEfyEEIs - BT NIV B RIEZE -
[E{E R Al

str

g f
ICEE AR —EESELRE - TEEREESEERZ BEENUFERARE -

answer = dialog_dropdown("High temperature detected. You may want to reduce the robot's
speed.”,
options=["Reduce by 20%", "Reduce by 10%", "Do not reduce"],
title="High Temperature Warning", dialog_type=2,
dialog_value="Do not reduce")
if answer == "Reduce by 20%":
velocity *= 0.8
elif answer == "Reduce by 10%":
velocity *= 0.9
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AL

dialog_text(text, title="", dialog_type=0, dialog value=None, mandatory=False)

By —Em AR ERE - ILHREZHEEREIURE - BEERERAXFILERHE
ERL -

e text (str) -- MEAEBERAMNE ( NERE ) -
o title (str) -- HFEAEE LR EAIERE -
e dialog_type (int) --
ZOEREBRROBFEESRL - IR MEP—IE .
o 0: &/ /EB
1: BIh /B
o 2:ELH/BE
3:fERR /A

o

o

¢ dialog_value (str) -- HHFEEREQ RIS ZOENTERE -
e mandatory (bool) -- BENACIEHEE - BIURESBEES - BRA
True - RIAZZEBREAPBLEAES A A RBHEE - BSFEREERWRIE
FERIE -
[El{E:
AR FROAIPHXE -
Bl Al

str

gl

UCEEAIRRAR I Y — B XA HAUNEEELRE - ARBALHNGS - EREBALS
% RO EEAPE—LER - INAEREE -

name = dialog_text("Please enter your name:", title="Welcome!")
log_message("Registered user: ")




AR

dialog_yes_no(text, title=", dialog type=0, dialog_value=None, mandatory=False)

B —{E% Yes B2 No ZERRVHIFEAE - WHRRESHEENRE  BEREARZBR TEP—ER
AL -

e text (str) -- MEAEBERAMNE ( UERE ) -
o title (str) -- HFEEE LR EAIERE -
e dialog_type (int) --
ZOEREBRROBEESRL - IR MEP—IE .
o 0: &/ /EB
o 1: I/ #HE
o 2:ELH/BE
3:fERR /A

(o}

e dialog_value (str) -- HHFEEREQ B ZOENTERE -
e mandatory (bool) -- BENACIEHEE - BIURESBEERS - BRA
True - RIAZZEBREAPBLARES A A RBHEE - BSFEREERIWRIE
ERIE -
[E1E:
GEAEERE "yes" AR True - BEFEAEERE "no" Bl False -
El{EE5:

bool

gl -
IEEE Al A — AR ER R EIE - REAEEEREEEZP LEARER -
if not dialog_yes_no("An error occurred. Do you want to continue anyway?", title="Error",

dialog_type=3):
stop_application()




DTIEE

print(*args)

R SSENREAERNBL D - FER - WERINARABLUR Python WEZRY print T - B
XIESESIHESESIHAR - SIHEEHERAFE  WAERFTNRSEE -

args (tuple of various) -- 25518 -

g6l
PIZEBMRRINSNE - B2 $—RPSHAESEIREERE - 5 RIFIRIER
f-string - ME&ARMAE -

print("Variable value:", var)
print(f*Variable value: {var}")
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AR

show_notification(message_text, message_title="Notification")

ENMESTBEREENMNE - IHRIEARZERIUAE - BNENTETZ

ERECEREEEPRETE -

e message_text (str) -- 21E7/TEPBERBEIINE -
e message_title (str) -- BHIE L REHIZE -

REERRHERN

88



AR

raise_error(message)

BEERNESIZEFERNTHOERRED - IIERNERIS Applicationtror + D] EEFRE
NP E - BAREE  TENTHERREIE P - ILERERBRER crorlog EED - 3%
ERBRERFAFRN D - LB BBNEIZ T CrRL + sHirr + L FE -

message (str) -- 25| EZERAZLPHIERTE -
5|8

ApplicationError -- @2 B]FHE -

&l

BREABAEZEUBA  IREZSEENE M HENERBA - S5 TEREBA - A
ICSARRS IR ERAEANP -

# keeping track of the previous error flag value
error_status = False
# do forever
while True:
# read the value of the error flag (True or False)
error_flag = read_digital_main_input("error_flag")
# if the error flag switches from False to True, raise an application error
if error_flag:
if not error_status:
raise_error("The error input was raised!")
error_status = True
else:
error_status = False
wait(0.1)

ICE AR IAERME R o I fI R AR E B AR Ranl £E -

try:
my_main_programy()
except ApplicationError as error:
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DTEE

raise_warning(message)

R ESMBIESIRENHEP - MRFAZERENRE ESENTHPEXRLERRER

N FREUERCEEDIETE -
S8

message (str) -- 25| ZETEFPHNESHR -

gl -

Rea R MERCEA LERE 7 —EiaEAER - It EHEEBRERERSES

ENMEYT  TEBEBRERFEEREREZE -

# flag to store whether a warning was raised
high_temperature = False
# do forever
while True:
# check temperature value
temperature_value = read_analog_main_input("temperature_sensor")
# if value is too high, raise a warning
if temperature_value > 5.2:
if not high_temperature:
raise_warning("High temperature detected! Slow down the robot to prevent
overheating.")
high_temperature = True
# if value recovers, reset the flag, such that a warning can be raised again later on
elif temperature_value < 5.0:
high_temperature = False
wait(5)

513
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IDIIRE

log_message(message, logger="custom’, include_timestamp=True)

iFal R AL R BR] so s -

2%
* message (str) -- ZrCErBETE
¢ logger (str) -- ZCHERRNNFCIFE RN - BB custom/<logger>log  + BIFD
BERKD - FERIEZBER custom/custom.log = ° EROIE AT EIR T
CTRL + SHIFT + L N&j°
¢ include_timestamp (bool) -- EEEELHFWHE T MAREHET -
#H -

15 R 28 2RI 1E R 22 custom/measurements.log &% F -

value = read_analog_main_input("my_sensor")
log_message(f"Sensor value: {value}", logger="measurements")
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BRI RS ERFTA B R ROiRiE -
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AR

set_shared_variable(name, value)

REHHZHNE -

AR RAZEEEXRARANTHEEE - TRAREINKLEER e HAZLHEE
Eﬂﬁaﬁ? E"J%%ﬁ%ﬂﬁrﬁﬁk‘ﬁﬂﬁﬁﬂﬁ291\ EEEHRBAETREBRINRERE &
WA g -

318
e name (str) -- ERTEHWEEZTE -
o value (various) -- ILZERIFHE -
gl

e AR E AR NOUERAEREHARLETTRAR - TTERAEARFTER —EZ
LEFEAR - WHIEIRRR A True SIIBIPLE - UE5h - HABHEABAIFRERRBER - AR
REHETRAEAZLERRERER - WPRWIFHNE - BEREBHEHE -

while not get_shared_variable("terminate_parallel_application"):

wait(0.1)
remove_shared_variable("terminate_parallel_application”)

TRARAERAZEREE - ATUTRARR - REBEEIERRS True DIERITTT
AR -

set_shared_variable("terminate_parallel_application", False)
start_parallel_script("my_parallel_application")

set_shared_variable("terminate_parallel_application”, True)
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IDIIRE

get_shared_variable(name=None)

AINGELHEZERE - BRER N - LRASENIEHAZENE -
AR RAZEEEERARANTHEGE - TRMAREIKLEE s HAZLHESE
BB - %‘C%‘%%‘&%%ﬂ&ﬁéﬁﬁﬁﬁﬁﬂﬁﬁﬂF’eﬁZ% - BERERSBAETRBRINRERE 5

N g -
28
name (str (or None)) -- ZRIENEH 2 ( EZLEREZEAS None )
mfE:
ZOENEHE (HESTEZHNFH
B {E 25l
various (or dict)
gf
52 Rl set_shared_variable WEEH - Hp&EE (A HAZE RIWREA -
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AR

remove_shared_variable(name)

BERHEAEZE - B2 - AEABENEE -

AR RAZH EEXRARANTHEEE - TRARINKELR e RAZHEHZE
BB - %‘C%%ﬁ%ﬂﬁﬁéﬁﬁﬁﬁﬁﬂﬁﬁﬂF’eﬁZ% CBEERERBAEMMEBRINRERE - 5

WH g -
28
name (str) -- ERRINEEZTE

gl -
B2 R set_shared_variable USR] - HEh4ES TE HAZZ RWAE -




AR

set_global_variable(name, value)

REZTWEHNE -

AR Y THZHNEBRRAMR - BERALERRMBHEANZRE - FAIEAE
.:%E I FHABAEURERRKERR ECREE-EBRAEIHTHEFIREEZE - FU
R RAZE -

318
e name (str) -- ERTEWEEZTHE -
o value (various) -- ILZERIFHE -
£l

ICEE AR EE M RARA MU EEMINEHNRE - AR EERATRIBE—EZE
HETHE - WEBREBECERGEEZETEE -

if "counter" not in get_global_variable():
set_global_variable("counter", 0)
while True:

counter = get_global_variable("counter")
set_global_variable("counter”, counter + 1)
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DTEE

get_global_variable(name=None)

ANREEREERE - BRER N - LRASENIEZREHNE -

AR Y TEEZHNEBRRAMR - AERALERMBEEANIRE - FAIEANE
‘%E I FHABAEURERRKERR ECREE-EBRAEXHTHEZIREEZE - S
R HAZE -

28

name (str (or None)) -- ZRIEMNEHZHE ( EZLERBEZERIS None )
EE:

ROBNEHE (NESHEZERFH
EIEESER

various (or dict)

&l -
7= 28 set_global variable W& B - HP#ES 7T THEZ HAWAE -
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IDIIRE

remove_global_variable(name)

BREEEY - B2 - EABENEE -

AR B RHEZFNEERKAMN - AERRMLEMMBHE AT EZRE - FIaRE
‘%E I”?IKE%EH% AREREBR -  ECREE-EBRAEXRTHEZIZEZE - B
R RAZE -

28
name (str) -- ERRIEEZTE

gl
ICEE B EBERFTE ISR -

for name in get_global_variable().keys():
remove_global_variable(name)
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AR

set_state_variable(name, value)
REAMBEEZHWE -

AR NEZEZREBERAENENERYN - HERREERAREND - eMJERAR
‘WEEE SRV variables 7B REEBR] - 8 #EZH HERENER - BRERZEER
RINE - NMEZE NEEREZEEGRIRBRE Panel Interface & - LU EREREAITHIIETE
WiTHERER -

S8

* name (str) -- ERTENEHZE -
e value (various) -- I EHIFE -

il -

BRI EAERNESR ¥ —EERIR percent ~ B progress E’JUEEEHWE“%Z PR —1{E2 Bl
% boolean ~ &8 7% logging HIT] Ef &S QF%HK%‘; 2 - progress & ;QE/J)EHLZEL/LE FEERERR
N BRIEE - logging EEHAREREEERREETEMN - F I8 FAEUBRD)IR
logging B918 - Lt ENREREEAE T -

number_of iterations = 128
for i in range(number_of iterations):
progress = i / number_of_iterations * 100
set_state_variable("progress”, progress)
if get_state_variable("logging"):
log_message(f'The current progress is {progress}%.")

set_state_variable("progress”, 100)
if get_state_variable("logging"):
log_message(f"The current progress is 100%. The program successfully completed.")
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AR

get_state_variable(name=None)

AINREREZERE - BRER N - RIS ENAIAREEHNE -

AR NEZEZREBRERAENENERYN -  HERREERAREND - efMJERAR
‘VFEE%%E’J variables 7EPRRELBR] - B MEZE MAEFENER  BRESZHEE
RIRNME - MEEZE WEBZRRZEBEZRISERTE Panel Interface T+ DMEERE BRI IETE
WiTRERER -

2
name (str (or None)) -- ZRIEMNEH 2 ( EZLERAEZ RIS None )
EfE:
ZOENEHE (NESMEZENFH )
=R Al

various (or dict)

Eifl -
BB set_state_variable &R - 4SS T MAEEE RAWEE -
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read_actuator_position(actuator_ids=None)

AEIN—E - ZENFERESRNBEUE -

actuator_ids (None, str, int, list, set) --
EEINMNEEZE ID - BRI NARIEEE

o E—FAEIRIID (KW 6)
Z{BRAENAVRAEN ID S5 (BIUN [1,4, 6] )
o ZIERIEIRIREEIRMEES (AW (1,4 6})
”

21 ALL_KIN_JOINTS B None - I :BENFF B RAEN

[O]{E:
FisE K ENRMBENE ( BB [deg] ) IH :

o E—FHAEMEE -> float
o FAEIMUEERIBE -> list of float
o FAEN ID BEMNEBE BRI FE -> dict of float

[El{ERF:
float, or list of float, or dict of float
gl

SIEDREERRAEN 2 EhZR BRIV AL E -

print(read_actuator_position([1, 4, 6]))
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read_actuator_velocity(actuator_ids=None)

EIN—E - ZENFERERNBRE -

actuator_ids (None, str, int, list, set) --
EEINMNEEZ ID - BRI NARNIEEE

o E—RIENMID (HlMN6)

o Z{ERIENAIRAEN ID JBE (BN [1,4, 6])

o ZERENREENZEES (AW (1,4, 6})

o EEIALL KIN_JOINTS 5% None - FAIREE PR B B &f

[O]{E:
Frsa kBB ARE (BB °/s) Ok :

o EB—FAEIEREE -> float
o FAEIREMERIBE -> list of float
o FAEN ID BEZFEEZBAIEFE -> dict of float

EIIEESER

float, or list of float, or dict of float

gl -
HEESHBETRE - DA ESRROBE =R

move_to_pose("target”, block=False)

max_velocities = {1: 0, 2: 0, 3: 0, 4: 0, 5: 0, 6: 0}

while is_motor_moving():
velocities = read_actuator_velocities({1, 2, 3, 4, 5, 6})
for joint in range(1, 7):

max_velocities[joint] = max([max_velocities[joint], abs(velocities[joint])])

fastest_joint = max(max_velocities, key=max_velocities.get)

print(f"The fastest joint is {fastest_joint} with a maximum velocity of {max_velocities[fastest_joint]

°/s")
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IDIIRE

get_linear_velocity()
S A TCP ( LEHLE ) FURMEREE -
Efs:
MHMTERE - BAS [mm/s]
[EILE-EiSh 1B
list
&l
ESIAIEN B RIRVAR 4R E -

print(get_linear_velocity())
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get_angular_velocity()

ESHEA TCP ( LEH/OF ) NARE -

[EILE:E

BETERE - BfI% [deg/s] °
E{EEE:

list
g -

ESWAIENBRIAERE -

print(get_angular_velocity())
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read_actuator_current(actuator_ids=None)

EIN—1E - ZEFrAEREREINER -

actuator_ids (None, str, int, list, set) --
EEINNEEZ ID - BRI NARIEEE

o E—FAEIRID (KM 6)
ZERAEIRIEAEN ID BE (PIE [7, 4, 6] )
o ZIERIERIREENIRMEES (AW (1,4 6})
”

Sl ALL_KIN_JOINTS 5% None - FARFEHIFTA R &

[O]{E:
Frsa kBB ERE (BB A) Ik

o EB—RFAENERE -> float
o FAENERERIBE -> list of float
o [AEN ID BEHEREBE ZBAVEFE -> dict of float

EIEESER

float, or list of float, or dict of float

gl -

ERENZIERABBRNERMR - —REBIIEZA - —REFBMZE -

)

move_to_pose('measure_pose")

print(f"Currents without payload: {read_actuator_current()}")
move_to_pose("pick_pose")

tool_pick()

move_to_pose('measure_pose")

print(f"Currents with payload: {read_actuator_current()}")
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tool_pick()

RE TERREINEELINEYEE - M TEMS JEERE - RN IEMS IR
FE AN 77 -

gl -

R TEREINAE -

tool_pick()
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tool_place()

B TENMENBELERYEE - A TEMS JEERRRAN - HRBATEmS
AERIFLER T -

gl -

RE TEMEINRE -

tool_place()
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set_tool_payload(payload, center_of mass=None, inertia=None)

ERFAERHESERETLBRE -

2%
e payload (float) -- TEEH (E£ + MEWH ) EMA [ka]
e center_of_mass (list of float) -- HHEEZBBIZRWED [x, y, 2] - BAIA ]
e inertia (list of float) -- 1IN REE 9 ZBERE MR kg m?]

& -

ERYENE—EURRNINER S —EURNERIEEaE -

tool_mass = 1.3
object_mass = 0.7

while True:
move_pose("pick_pose")
tool_pick()
set_tool_payload(tool_mass + object_mass)

move_pose("place_pose")
tool_place()
set_tool_payload(tool_mass)
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IOIIRE

read_digital_main_input(identifiers)
;&HY 'Digital Main Inputs' 855 —1{& - ZESLEFA 1/0 K1E -

HNI 1/0 BMEREES -

o HIGH - ITh 1B True &R~
o [OW - DITh#K1E False T/~

identifiers (int, str, list (of int or str), set (of int or str)) --

IEEEEHUMPLE 1/0 - FRIBETILAZ I/0 AR5k - SNEIEIR4AELE I/0 WiE—BE] &M - o
RUTHp—1& .

o BRI (int) BF]AME (str) -> BE—1E bool

o R (int) BB (str) BE - IIMERES -> [EE—1& bool ;58

o R (int) BB (str) WES  IMEBERES -> BE—ELEAE AR -
bool B1ERY dict

o] &5
FRag K& 1/0 B9 AK1E ( HIGH = True - LOW = False )
El{ERRI:

bool, list, dict

gl -

R E P — A28 A KIS K 7 B ‘trigger’ - IR RIBE EF% trigger VRS HIGH
B HEENT -

while not read_digital_main_input(“trigger"):
wait(0.1)

AEHYAT 8 EEIAI I/0 - Wi —#UR) bool FBEERZ 0 B 255 ZERVEEE -

bool_list = read_digital_main_input(list(range(1, 9)))
int_representation = int("join([str(int(bit)) for bit in bool_list]), 2)
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read_digital_tool_input(identifiers)

#EHY 'Digital Tool Inputs' 8hI4—1{@& - ZELFIA 1/0 1A -

FiEESBEAEELIA read_digital_main_input' -
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read_analog_main_input(identifiers)

#EHEY 'Analog Main Inputs' 85I —1{& - ZEFIA 1/0 RI1E -

L 1/0 I REBEREANERERET - BUELL 0.1 KARREHEINEEE - 718D 1/0 B 55 AREBEK
B {E 5.5V HERIE 5.5 mA - LE 1/0 MEEERER :

e TR 0.0 100V Z[E (EEET )

e TR 4.0 8200 mA 2 ( BRI )

identifiers (int, str, list (of int or str), set (of int or str)) --

EREEMMLE /0 - MAMBALIR /0 R - LRISRAEL /O HE— B3] 88 - T
BT HEP—E :

o B3 (int) AEETEM (str) -> EE—E bool

o B (int) AET B (st) WEE - AMERE -> EH—(A bool 52

o % (nt) WETBHE (i) WES - AWMERS -> BE—ELEBERR -

bool BERJ dict
QfE:
PREBSKEALE 1/0 MWEUE
O {E R Al

float, list, dict

gl -

REEP—EERREXWBLER A KT L 21 ‘temperature’ - B —{ER E A2 B EZIIL
WA - WHEELEE 10.6 mA CRABBENEFRERE - BEACHERARALITH
TUTER  ceaZRERRERPLEER -

threshold = 10.6
while True:
value = read_analog_main_input("temperature")
if value >= threshold:
raise_error("High temperature detected -> aborting the program")
wait(0.1)
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read_analog_tool_io(identifiers)

BBV 'Analog Tool I/0O" $ERId—1{& - Z{ESFIAE 1/0 KA -

FiEES B AAELIA read_analog_main_input' ©
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write_digital_main_output(identifiers, values)

% A 'Digital Main Output' #85IF—1& - 2@z A 1/0 KA -
11 1/0 MMEREER :

o HIGH - DIThiMK1{E True &R~
o [OW - DITaM1E False "~

2%
o identifiers (int, str, list (of int or str), set (of int or str)) --
IEEEZR AWML 1/0 - FAIFETILLZ 1/0 #Rok - SEEk4aEL 1I/0 NIE—B
5] &1 - oA NHEP—E& .
o EB—RIE (int) BB (stn) -> values 7—1E& bool
o 4RI (int) BRI A (str) WBE - IAMERS -> values B—1{&
bool EE
o 4R (int) BRI AW (str) WES - IAMERS -> values B—1ELL
RS « bool BER dict
¢ values (bool, list (of bool), dict (of bool)) --
BB AZEAM /0 B9TME ( HIGH = True - LOW = False ) 1% identifiers
E - OdR/MUTNHED—7E
o EB— bool -> # identifiers BHE— 1/0
o bool JBE -> #& identifiers £ /0 B E&E
o PIFERIEARE - bool BER dict -> 3 identifiers & 1/0 &5
gl

R E P —EEAE LRSIk 7 2 'trigger’ - IR B IR ZEBUT LIRS HIGH 54 100
ms - AEERE LOW - FEILEX—EKE -

write_digital_main_output(“trigger", True)
wait(0.1)
write_digital_main_output(“trigger”, False)

5 —18 8 UTTEEE (R 0 £ 255 Z[ ) BAR 8 BRI 1/0 - MUEAZR TR ZEFEBIRR
bool /BE - BEIKREAZH 8 EE -

number = 123
bool_list = [bool(int(bit)) for bit in f'/number:08b}"]
write_digital_main_output(list(range(1, 9)), bool_list)
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write_digital_tool_output(identifiers, values)

% A 'Digital Tool Output' #25I—1{E& - ZEHLFFAE 1/0 KIE -

FIEBES B AAELIA 'write_digital_main_output' -
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write_analog_main_output(identifiers, values)

2 A 'Analog Main Outputs' 8519 —1& - Z{E A 1/0 1A -

L 1/0 I REBEEANERERET - BUELL 0.1 KARREHEINEEE - 718D 1/0 B 55 AREBE
B/ {E 5.5V HERIE 5.5 mA - LE 1/0 MEESRER :

e TR 0.0 100V Z[E (EEE )
e TR 408 200 mA 2@ (ERER)

2%
¢ identifiers (int, str, list (of int or str), set (of int or str)) --
IEEES AL 170 - FHRIMSOILIZ I/0 4R5E - NETEIRAELE /0 WIE—B
5] 21 - oAU THP—& .
o E—R (int) BB (str) -> values 7=—1@ float
o #®I% (int) B A (stn) BWBE - IAMERS -> values B—1{&
float B E8
o #RI% (int) BRI B (str) WES - SIME RS -> values H—1{ELL
RS AR -« float BER dict
¢ values (float, list (of float), dict (of float)) --
EE A ZHELL 1/0 MEBUE - 18 identifiers TIE - S AU TEHP—FE ;
o EB— float -> % identifiers BE— 1/0
o float JBEE -> 3 identifiers 73 1/0O BE
o PIHAIEAHRE - float BERM dict -> & identifiers & /0 &8
gl

BREEE TG LED AR (40) G (%) B (8 ) BEEERII—EHEL /0 - HBEF]&HE
%3 "red" -~ "green" A "blue" - FEERAEEFE [0, 255] HiEHERKRAEEEHE 0.0V,
10.0 V] - ltEAIERKBAZLE -

if color == "orange™:
color_code = [255, 188, 32]
elif color == "green™
color_code = [31, 226, 0]
elif color == "purple™:

color_code = [170, 22, 218]
else:
raise_error("Unknown color")
write_analog_main_output(["red"”, "green", "blue"], [c/2.55 for c in color_code])
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IDIIRE

write_analog_tool_io(identifiers, values)

2 A 'Analog Tool I/0' #RIF—1& - ZESLPAE I/0 HIME -

F1EE2S B AEELIAY ‘write_analog_main_output' °

%
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wait_for_digital_main_input(identifier, value)

% E3 'Digital Main Inputs' 85| PRYEAE 1/0 BEEREE -
HI 1/0 RUMIREAR B8 A2

o HIGH - DITh#1E True TR~
o [OW - DITamE False "~

28
¢ identifier (int, str) -- IEEZEFW—1E 1/0 - FRIFE I LLZ 1/0 4R3% (int) - 3
ZI5IRALE 1/0 B9ME—BE] B8 (str) -
¢ value (bool) -- EEFHE -
gifl -

BRERED—EEMUEARIER 7B 'trigger' - LB ERETEFZ trigger 1875 HIGH
B EERNT -

wait_for_digital_main_input(“trigger”, True)

EVWERT - CUEFZENEERS  ARNALSERNE /O BERFER - 1H5H
AT TR0 « BL T IR I -

RIEEABMATREARENF - CEEERE /0 VE - WESZEHRZEIIEEERRE
B8R -

# writing the 'trigger' value into a global variable for further processing
set_global_variable("triggered_flag", False)
while True:
if not get_global_variable("triggered_flag"):
set_global_variable("triggered_flag", read_digital_main_input(“trigger"))
wait(0.01)

W IR BIMANBNERRENT  AEERSREZTSSEEEREXER -

# waiting for the 'trigger' value to be written into a global variable
set_global_variable ("triggered_flag", False)
while not get_global_variable("triggered_flag"):

wait(0.01)
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wait_for_digital_tool_input(identifier, value)

%15 E%| 'Digital Tool Inputs' BRI HIE(E 1/0 BENEIFEE -

FIEB SR AAEM ‘wait_for_digital_main_input'
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wait_for_analog_main_input(identifier, value_range)

%£%5H2] 'Analog Main Inputs' 85I PRIFEAE 1/0 #B3EEIE -

$LE 1/0 I REBEREANERERT - BUELL 0.1 KAREHEINEEE - 718D 1/0 B 55 AREBEK
B {E 5.5V HERIE 5.5 mA - LE 1/0 MEEERER :

e TR 0.0E 100V Z[E (EEER )

o TR 4.0 8200 mA 2 ( BRI )

e identifier (int, str) -- IEEZSEFMW—1ME 1/0 - FRIAETILLZ 1/0 #R5% (int) - 3¢
2RI 1/0 E—BE] 218 (str) -

¢ value_range (list of float) --
E5IE /0 ZRLEHERNE - KU THP—1E .
o [EIRFIEE FMFREAEPR (BI%A [5.5,7.01)

o fZ#5%E MR ( Al [5.5 None] )
o ZfRE LR ( HIE [None, 7.0])

gl -

VI EMEZURIIBLE 1/0 Bfl - IHHISHEEERERRER 8.0V - &2/ELL 80 &IR ( #KEE
B01V)e

wait_for_analog_main_input(6, [80, None])

119



IDIIRE

wait_for_analog_tool_io(identifier, value_range)

% E2| 'Analog Tool I/0" BRI PRYELAE 1/0 #BEEIE -

1B 2SR AAEM ‘wait_for_analog_main_input' ©
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get_runtime_position_offsets()
IER T EEEF AN EREE -
Efs:
R ANUERZSE
[EILE-EiSh B

list of float
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read_button_state(channel=None)

VS ANTE E—EFAAET BRI R BRIRE (R TFIARET ) FER - BRIKEE

NEERIZ SR ERITHIRIREN - AR EM»ERER -
BLEZMURERFER EHRREES L -

28
channel (int or None) -- #Z R RIAS - BT 1 BIZIIBE Z BT - 78
BISHE: S8 /8-S
mfE:
PEAKIZERRI B RIARAE - LA bool 3R7N ; BRI ERRIBAIARAS - FEEAK (1: bool, 2: bool, ...}
R -
EfE LR
bool or dict of bool
gl

IEEs Al E o] BR] R ERVIR AR BB IS A ENFR R -

button_states = read_button_state()
while True:
for channel, value in read_button_state().items():
if not button_states[channel] and value:
print(f"Button {channel} was pressed.")
elif button_states[channel] and not value:
print(f"Button {channel} was released.")
button_states[channel] = value
wait(0.1)

IS FRERBARINIT - BRCOLIERRIE 1/ 2 BEFEAREEENTHERA

v

pausing = False
while True:
if read_button_state(1) and not pausing:
pause_application()
pausing = True
elif read_button_state(2) and pausing:
resume_application()
pausing = False
wait(0.1)
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create_tcp_client(ip, port)

I —ERREEAEA TCP socket PN - APInEFEER ERFIEEMIUAFRIRES -
B LL UTF-8 tRIBIRELRES - LESN - SAELIXF 4R F T 0x03° ( Python F43 'x03™ ) 1fR -
28
o ip (str) -- EIAR=RAY IP Az (BN “192.168802" )
e port (int) -- OJFEVEIAREERVERHRTE (AU 0001 ) - EEHIBPREITE 60000 F|
61000 WEE R -
o &

TCP socket BFImMH - ARBEEAZES -
EIIEESER

Socket

Eifl

IE &5 Bl R FBAE TU P A9 TCP socket A3 /Pl B2 [E] — 49 E P AU TCP socket fAIAR=R Z BT — R
IE - BB UER - EEAPRSHFARREEYBALR - WEFHE®E  ARKEZEECH
E:HI/EL‘A ’ E’E‘i?ﬁgagﬁ@ﬁ? °

client = create_tcp_client("192.168.80.2", 600071)
print(client.receive())

client.send("l am your client")

client.close()
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create_tcp_server(port)

527 — (B85 B AIE 20 B S TCP socket AARSE - B UTF-8 MRISESELRTS - It
5h - B FHERFITT 0x03° (Python 5 03" ) SR -

port (int) -- B FEIn O FEULEIARSRAVEREIRIE ( BIU0 60002 ) - 3EIFIRPRHIZE 60000 2|
61000 HIEEEA -

[E]f&:
TCP socket @ARERMH - FARNEZEEZEWAE -
[E]{E R Al

Socket

gl -

UEEEAITE B RFE T Y TCP socket AIARZEASE —REFICHARPHZBAT —RRIE - B
7t - ARSBEREERE FRRERISHFRHPINER - EERRGZEHH P EYE
2 - WAFEE  AREEEECHME  REEREMBECERAPIRIVELR -

server = create_tcp_server(60002)
print(server.receive()
server.send("l am your server")
server.close()
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create_udp_socket(port)

B — B EZE S/ UDP socket - sLELL UTF-8 fRIBIZELMRNG - IS - FAEUXFEER
ZJT 0x03" ( Python #43 'x03" ) 7fg -

port (int) -- OJ7FENLE socket RIZERHRSE (AU e0003 ) - 3EEFIBPRHITE 60000 2 61000
WEBEA -

[E]f&:
UDP socket ¥ - AREZXEZEIEE -
[E]{E B Al

Socket

gl -

UEEEBIFEFEFFE LAY UDP socket 255 — B ERAMAER ZBHMIT —RRIE - B -
socket TS EEFIE CRRBUERILETE /TEAR - 3 socket FRFHTTREYGEME - IR
AR - socket OIBECHAER - REBARAELR -

udp_socket = create_udp_socket(60003)
print(udp_socket.receive()
udp_socket.send("l am your socket")
udp_socket.close()
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send_message(message)

PUSR1E 'script_send' [@ S FRAY TCP :EAREEAR -

message (str) -- Z2EZEMFAE -
-

21 TCP MR IREE R EREBEME

/TGN .

send_message("Hello World!")

HEEERNERER - IWERZ TSR

{"script_send": "Hello World!"}
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receive_message(timeout=None)

AU ENE 'script_receive' - I S RIRIAY TCP BAREUGAE -

timeout (None or float) -- SN ENERRERE

gl -

SMERECE TS TCP BRI E AT AL N ER

{"bridge": "core", "action": "script_receive", "message": "Hello World!"}

R Es Al - 1% 0l 5 R IR VWL S ENRZEL R

message = receive_message(timeout=3.0)
print(message)

- AEAXREE - AIERAES -
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clear_messages()
BER TCP sRITE P SeRIE A B Ol BE B ARE ENAVREIR -
gl
EEGHARZE - BREREMNBHKIRESEIME -

clear_message()
message = receive_message()
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class Coordinates

Coordinates ¥+ EF—EH2EH - cHRAIMEBS AN FHWERLE - STARERLES -
__init__(coordinates)
217 —1E Coordinates ¥ - I AR ENLIZE - SEESHEAHAIRILE -
28:
coordinates (list, dict, or Coordinates) --
—HBERNLE  JRUTHP—7E !

o X% [x v, z roll, pitch, yaw] BB E - UEEEMNS [mm] - FEEENUS
[deg]

o FEILE {X:x, 'y y, 'z z 'roll': roll, 'pitch': pitch, 'yaw': yaw} 788 - I EEEE
fI% [mm] - FEMEENIZS [deg]

e —{@& Coordinates ¥ ( 25 —1& Coordinates #)1 )

Bl
M IZEZE T —1E Coordinates ¥)15 -

coordinates = Coordinates({"x": 100, "y": 200, "z": 300,
“roll"; 15, "pitch": -15, "yaw": 30})
coordinates = Coordinates([100, 200, 300, 15, -15, 30])

ﬁﬁﬁ get_current_coordinates mﬂ%ﬁ—ﬂﬁ@%%%&/\ EHQMQE’\J Coordinates ff%ﬁ: °

current_coordinates = get_current_coordinates()
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property position
Coordinates ¥4I &R D -
[E&E:
g BB xy z] - BAS [mm] .
[l fEE Rl

list of float

property orientation
Coordinates ¥R EIE 7
[@lfE:
A1E - B [roll, pitch, yaw] - BAI% [deq] -
Bl {E 25l

list of float

to_list()

ARG BIRDZIS (X, v, z roll, pitch, yaw] FIMARESBE -

B{EENMS [deg] °
EfE:

BERRALERE -
=& Al

list of float

gl -

EEEPUFEF N ER Coordinates % - OIEALILET, :

coord = Coordinates({"x": 700.0, "y": -125.0, "z": 500.0,
“roll": 180.0, "pitch": 0.0, "yaw": -90.0})

# convert to list
coord_list = coord.to_list()

HP U EEEMR [mm] - e
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to_dict()

1 AEMHEIRBE IR (X" x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} FJ R {EF

B HhUBBEEMNS [mm] - FeEBEENS [deg] -
o] {&5:

FHENHSRE -

El{ERR:
dict of float
gl -
EEZEPIFHREFER Coordinates i + alfEA UL :

coord = Coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])

# convert to dict
coord_dict = coord.to_dict()

131



AR

inverted()

TR AR R B -

[O]{:
BRY) A [ 8 1R
[El{ERRI:
Transform
&l -

¢ = Coordinates([100, 200, 300, 15, -15, 30])

# create the inverse transform
c_inv = c.inverted()

# the inverse transform applied to the original transform
# this results in the identity transform

assert ¢ * c_inv == Coordinates([0, 0, 0, 0, 0, 0])
assert c_inv * ¢ == Coordinates([0, 0, 0, 0, 0, 0])
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class Pose

Pose M ERHB/AN—EUER BHEMLR (UERKD ) REEEBHK (ARE—ALRIE

BEEBEERE)-

__init__(pose)

217 —1E Pose Mt - DIEBEMEH ID FACHRENRE - it ABRINAIRELT -

28
pose (str, int, or Pose) --
BHAZZBNZR - IJRLUTEP—T&

o EREPCHEFERLNEZRE (str)
o EREDPCHEEZREMNID (int)
e —{@& Pose ¥t (18E 5 —1@& Pose ¥4 )

EEE

HER EHA—ERL -

pose = Pose('start_pose")

ﬁﬁﬁ get_current_pose \Ilﬂ@}i—ﬂﬁl@”é%%%%/\@ﬁﬁﬁ%ﬁ@ Pose LWJ'TL'F °

current_pose = get_current_pose()

1%% create_pose @lﬂ@ﬁ—@@’é%%ﬁﬁ%ﬁiﬁﬂ%ﬂ@ Pose M_]'T/-'F °

pose = create_pose(coordinates, configuration)
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property coordinates
IEMRAAMT - B—EEZUEESEER Coordinates #14 -
G fE:
UEAT R AR -
[l fEE Rl

Coordinates

property configuration

AR —HENZARRZOES 8 B ARERETE  FAIEENUEF (087) SiFs
('c1" 3 'e8) X - MU—EEZME -

o &
UERENRSI (0F7)-
[E{E R A

int

134



AR

class LinearSegment

LinearSegment ##ft TCP ( TR/ ) BEERALRSUREER - IS - EEIZAFE
mEEE - FUENMEEMURERERESFENEM - IDESGFERF REREREE - DIERE
BRZBEFIREE -

__init__(linear_segment)

#2171 —1{& LinearSegment #4 -

28

e coordinates (list, dict or Coordinates) -- E1ZMA1Z -

e linear_velocity (float or None) -- FTEERIAREZRE [mm/s] - BARTERR IR
E - AR EREE -

e linear_acceleration (float or None) -- FREERIAR EINZEE [mm/s?] - BREE
SUNRE - BIERAEEGEINREE -

¢ blend_radius (float or None) -- I & ERAEREHDR S ¥ [mm] - BRER RS
& AIER 00 -

BIBTERFIAZEE—(E LinearSegment 44 :

linear_seg = LinearSegment([100, 200, 300, 15, -15, 30],
linear_velocity=500, linear_acceleration=1000,
blend_radius=100)

S fEMTRRE :

linear_seg = LinearSegment([100, 200, 300, 15, -15, 30])
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property coordinates
bR ERALE  B—EEZUERTEER Coordinates ¥4 -
G fE:
b B RO B AR AR -
[ fEE Rl

Coordinates

property blend_radius
IE&@ R E &1L -
EIER
ERREFE -
EHE B A:

float

property linear_acceleration
&R FARRIARMEINERE - =7 None - Bl A EAMMNREE -
E{E:
FRRRVAREINERE -
EIFEESR

float or None

property linear_velocity
Ib& ERFrFBRVAR MR E - 575 None » RIERIZ AR EREE -
EfE:
PR MR -
S fEE Rl

float or None
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class CircularSegment

CircularSegment ¥4t TCP ( TES/ORL ) KB BN B BT B ZLEREIEE - 5
ZOBMNERN S OREEERTE - I - CESEHEERE « EH03 ﬁfLX&EExt%ﬁltE'b
KHWEG - IWESHE AT REEENEE - UEREERZBEFIERE -

__init__(circular_segment)

#217—1{@& CircularSegment #1 -

28
¢ intermediate_position (list) -- BEERLEMERE EWPBME [x, y, 2] - F
BUERTEEIEE R -
e coordinates (list, dict or Coordinates) -- E1ZMAZ -
e linear_velocity (float or None) -- FTEERIARIEERE [mm/s] - BARTERLR IR
B AfEREEaMEEE -
e linear_acceleration (float or None) -- FTEERIAZENNEE [mm/s?] - BEREE
BUEMEE - RIEREEGENEEE -
¢ blend_radius (float or None) -- ItB@EREEHAVESFE [mm] - BERERES
F& . AEAR 00 -
b= 4P

BIBERMAZSEZEI—E CircularSegment ¥4 :

circular_seg = CircularSegment([0, 300, 300], [100, 200, 300, 15, -15, 30],
linear_velocity=500, linear_acceleration=1000,
blend_radius=100)

S fEMTERRE -

circular_seg = CircularSegment([0, 300, 300], [100, 200, 300, 15, -15, 30])
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property intermediate_position
IE@RERNPEMNE - BEEZ xy 2 81F 1 [xy, 7]
@ fE:
IbE ERA P RN E -
[ fEE Rl

list

property coordinates
IEERNERLE  B—EESMEES[ER Coordinates M -
EfE:
I R H AR AR -
O {EE Al

Coordinates

property blend_radius
IbE ERIERARE S L -
EfE:
RS HE -
[EILE-EiSh B

float

property linear_acceleration
b ER PR FBRVAR M INEEE - 575 None - RIEHZHAMINEREE -
EfE:
PRESAVAR IR -
[EILE-EiSh1H

float or None

property linear_velocity

IE@ERPREBAAR M IRE - 57 None - BIEREEAMEREE -
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o] &

FREBmGMRE -

EIIEESER

float or None
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class OrientationSegment

OrientationSegment MA@ &E - Hod TCP ( TEPOE ) KEBAARHN T ES @lE
. @ARREUEAE - It - BE2MEARE - ANREURERERERN RS FENERT - &
BEFERR 0 TCP BEEZEEFWUE 2RI IATEE -

__init__(orientation_segment)

#237—{@ OrientationSegment #)1 -

28
e orientation (list) -- B£A4M0 - HIR - IBREALE -
¢ angular_velocity (float or None) -- FTEEHIAIRE [deg/s] - EAREEBEE -
AlFREEAREE -
¢ angular_acceleration (float or None) -- FTEHAENIRE [deg/s’] - ERER
BNEE  REREEBNREE -
¢ blend_radius (float or None) -- IFEEREERIE S HF & [mm] - BEFEKRR 0
i - TEOE (TCP) OJEREEEREMNUE ZRIMRKRE - ERERES ¥
£ - RfERS 0.0 ©
EZ\ER

FHIBTERMASEEI—E OrientationSegment %4 :

orientation_seg = OrientationSegment([15, -15, 30],
angular_velocity=250, angular_acceleration=500,
blend_radius=100)

S fEMTERRE :

orientation_seg = OrientationSegment([15, -15, 30])
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property orientation

IE&ERNBZEAE - LB [roll, pitch, yaw] /7R - EAIDE

[O]{E:
W& ERWBEZEAG -
[E]{E R Al

list

property angular_velocity

IE@ERPABIAEE - &% None - RIEREEIAEREE -

[O]{:
FIEMBRE -
[E]{E B A

float or None

property angular_acceleration

IE@ERPARMANIEE - &% None - RIEREEAINEREE -

o] {5
FTEEmmRE -
= =AY A

float or None

property blend_radius
IR ERFERRDE S 1S -
[E{E:
RS HE -
EHE 2 Al:

float
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class CoordinatesSegment

CoordinatesSegment #) 2t fE B BN ZE B h B B AR AL IRRVAR M EED - MHH - TCP ( TEFD

# ) —MRAZRMUBE - IHH - TESERMEE - fUMEREMARREESFENE
Al WWESFE R REBEEE - LERER ZEFIREE -

__init__(coordinates_segment)

#2317 —1@ CoordinatesSegment #)1F -

28

coordinates (list, dict or Coordinates) -- E1ZMAZ -

linear_velocity (float or None) -- PREEHIARERE [mm/s] - BRERR IR
- AfEAEE/MEREE -

linear_acceleration (float or None) -- FREERIAR ENINZEE [mm/s?] - BREE
SUEMERE - BIERAZERENEREE -

blend_radius (float or None) -- IE & BREEREHIR S ¥ [mm] - BERERRES

& AIER 00 -

FIBTERFIAZEE—(E CoordinatesSegment ¥ :

coordinates_seg = CoordinatesSegment([100, 200, 300, 15, -15, 30],

S fEMTRRE :

linear_velocity=250, linear_acceleration=500,
blend_radius=100)

coordinates_seg = CoordinatesSegment([100, 200, 300, 15, -15, 30])
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property coordinates
It@ RN ERALE  S—EEZUERFEIER Coordinates ¥ -
G fE:
b B Ry B AR AR -
3Rl

Coordinates

property blend_radius
IE&@ R E &1L -
EIER
ERREFE -
EE B A:

float

property linear_acceleration
W& ERFARRIARMENERE - =7 None - BIEAEEAMMNREE -
EE:
FRRRVAR S INERE -
E{ERR:

float or None

property linear_velocity
Ib& B FrFBRAR MR E - 575 None » RIERIZ AR EREE -
EfE:
PR MR -
[EILE-EiSh1H

float or None
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class PoseSegment

Pose Mt E RAEIZE B P BT B IRURNARMEES - B - TCP ( TEDOR ) —RASHR
Mg - IS - EESMERUERE - @UINEEMUREEREMBESFENEN - IDEGFER
AHRBEEE - DUIRRERZEFIRENE -

__init__(pose_segment)

#2317 —1& PoseSegment #1F -

28

e pose (Pose) -- BIRfUE -

¢ linear_velocity (float or None) -- FTEERIAREERE [mm/s] - BARTERR IR
E . QERAEEEEEREE -

e linear_acceleration (float or None) -- FREERIAREINZEE [mm/s?] - BREE
SENEE - AEREEEENEREER -

¢ blend_radius (float or None) -- I & EREEREHDR S ¥ [mm] - BRER RS
H& . RIER 0.0 -

ZIBERFIAZEIZ1—{E PoseSegment #14 :

pose_seg = PoseSegment(create_pose([100, 200, 300, 15, -15, 30], "c1"),
linear_velocity=250, linear_acceleration=500,
blend_radius=100)

YIEMBREEERNEPHNES

pose_seg = PoseSegment('target_pose")
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property pose
IEERNEFUR  B—EESME - HREEEER Pose ¥ -
mfE:
IbE R HRNMIE -
L ESH

Pose

property blend_radius
b & ERIERAE &1L -
EIER
ERREFE -
EHE B A:

float

property linear_acceleration
W& ERFARRIARMENEE - =7 None - Bl A EAMMNREE -
[E{E:
FRRRAREINERE -
E{ERR):

float or None

property linear_velocity
Ib& ERFrFBRAR MR E - 7% None » RIERIZHARMEEREE -
Efs:
PR MR -
S fEE Rl

float or None
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Path ’%#IE%H%%A%EFWI‘ZE URZENBH L - EEREEETEEEAPHIEERE

- BINARMENEE - EREHNBEMBAFTERSAETAEEEUR (KREZE ) AIZE
“‘%ﬁ%ﬁﬁ%ﬁ“f“ - BNNEEGREES  UZBEHEAEERE - BEE—REEENUZFRS
( IETEARREE ) - E‘é@ﬁ’ﬂﬁﬁx BRERLE  ARBENEKERVRMZRE -

__init__(path)
217 —1E Path ¥t - BBEZHEN ID HACSRHFRIEE -
28
path (str, int, or Path) --
ZFHAZEENZR  OdBUNEP—E

o EREDCREIRENSHE (st
o EREDEEBIEN D ()
o —18 Path ¥J¢F ( 1BELS —18 Path MHE )

EEER
HERBEFHA—IREE -

path = Path("pick_place_path")

£ create path MBI —EEZIEEVBUREMERBERERIN Path P - FEE
EBEROIUZEFMA -

path = create_path(initial_pose, segments)
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DIEE

property initial_pose
BRI tatkas A2 -
@ fE:
Natkas AMIZE -
L ESH

Pose

property segments
BEPEZNEER - Fis  BEEBRAVZEHERE—EE -
[El{E:
BEnEE -
EE B A:

list of Segments (LinearSegment, CircularSegment, OrientationSegment,
CoordinatesSegment, PoseSegment)

add_segment(segment)
EBREREMA—EEE -
28

segment (LinearSegment, CircularSegment, OrientationSegment, CoordinatesSegment,
PoseSegment) -- ZIMAN&EE -

ok NG AMARE :

# creating and adding a segment
lin_seg = LinearSegment([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
path.add_segment(lin_seg)
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add_linear(coordinates, linear _velocity=None, linear_acceleration=None,

blend_radius=None)

ERERmEMA—EHRMEER -

28
e coordinates (list, dict or Coordinates) -- ISR B1ZMNIE -
¢ linear_velocity (float) -- BEFHIRAZETEEE [mm/s] -
e linear_acceleration (float) -- FFRERAGET EMZEE [mm/s?]
¢ blend_radius (float) -- I &R DFFEE S F& [mm] °
g -

ol R UIMA R MR

# add a linear segment with different argument types for the "coordinates" parameter
path.add_linear([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
path.add_linear({"x": 700.0, "y": -125.0, "z": 500.0,

“roll": 180.0, "pitch™ 0.0, "yaw": -90.0})
path.add_linear(Coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0]))

ERZE - FIEREEHSEH - EBE2HT JERAITFIPIREER

ﬂm

BLSBHPARIEE

# first linear segment is added
coord = Coordinates([700.0, -250.0, 500.0, 180.0, 0.0, -90.0])
path.add_linear(coord, linear_velocity=500.0, linear_acceleration=1000.0)

# second linear segment is added
path.add_linear([700.0, 250.0, 500.0, 180.0, 0.0, -90.0],
linear_velocity=250.0, linear_acceleration=500.0, blend_radius=100.0)

—EeREFRBELEEHRLZMNAMEY - FAEER 500 mm/s - ERAMNZEESR 1000
mm/s c AR HREBERERER S 100 mm FESHE - BLARASHIBHEEE
BE¥ <‘<ﬁa¢1ﬁfﬁﬁﬁ¥£’f¥ - DREREFVIEEESMABE - B_EREREZMAB E—F—
AMZREMIES) - RARER 250 mm/s - ERANMEES 500 mm/s? °
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add_circular(intermediate_position, coordinates, linear_velocity=None,

linear_acceleration=None, blend_radius=None)

ERERmEMA—EENEK -

28
¢ intermediate_position (list) -- BEE RS EMNERE EWPBME ([x Yy, 2] )-
hEUEREEES MR -
e coordinates (list, dict or Coordinates) -- RS B1ZARIZE -
e linear_velocity (float) -- 7oEFIERALZHE T EERE [mm/s] °
e linear_acceleration (float) -- FFRERAGETEMNEE [mm/s?] -
¢ blend_radius (float) -- It EEZIEFAFFROR S HFE [mm] -
gl

ol NI BN E R

# add a circular segment with different argument types for the "coordinates" parameter
path.add_circular([0.0, -500.0, 500.0], [-500.0, -125.0, 500.0, 180.0, 0.0, -90.0])
path.add_circular([0.0, -500.0, 500.0], {"x": -500.0, "y": -125.0, "z": 500.0,

“roll": 180.0, "pitch": 0.0, "yaw": -90.0})
path.add_circular([0.0, -500.0, 500.0],

Coordinates([-500.0, -125.0, 500.0, 180.0, 0.0, -90.0]))

BLEFPARECERSH  AILEAEZESH - BLESEN O ERAFIPREESR

# first circular segment is added
coord = Coordinates([-500.0, 250.0, 500.0, 180.0, 0.0, -90.0])
path.add_circular([-700.0, 0.0, 500.0], coord,

linear_velocity=500.0, linear_acceleration=1000.0)

# second circular segment is added
path.add_circular([-700.0, 0.0, 500.0], [-500.0, -250.0, 500.0, 180.0, 0.0, -90.0],
linear_velocity=250.0, linear_acceleration=500.0, blend_radius=0.0)

FAEREELBIEETEUERTEELRNEIES - RAZRES 500 mm/s - &AM
HEER 1000 mm/s® - FFER - ARBEERERTEER 7 100 mm RS HK - BLEMAELSZHIE
BHE  ZREFEECAHREELEALE  DREREFIEEESMNEE - £_EEREREZEMN
ALB T —ETIBUERT N —AERLENENESE - ZFARER 250 mm/s - RANRE
% 500 mm/s? -
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add_orientation(coordinates, angular_velocity=None, angular_acceleration=None,

blend radius=None)

EREREMA—ESTBEK -

2%
e coordinates (list, dict or Coordinates) -- ISR B1ZMAIE -
¢ angular_velocity (float) -- BEFNERABETERE [deg/s] -
¢ angular_acceleration (float) -- BFHFHIRABE T EMEE [deg/s’] -
¢ blend_radius (float) -- It & EREEDFFEE S F [mm] - KRR 0 FERTRD
HERZENERNBEUE ZAImEReE -
gl

ol NG INATS B &R :

# add an orientation segment
path.add_orientation([150.0, 0.0, -90.0])

#m

BESBHIFRIEEERLSE - RILERZESE - BESET I ER AT FREES

# first orientation segment is added
path.add_orientation([180.0, 0.0, -90.0],
angular_velocity=250.0, angular_acceleration=500.0)

# second orientation segment is added
path.add_orientation([150.0, 0.0, -90.0], angular_velocity=500.0,
angular_acceleration=1000.0, blend_radius=100.0)

1@1@5“*575&@@? EBRFRNEE - RARESR 250 deg/s - RANMBEER 500
deg/s AR %ﬂﬁlﬁtﬁ““ - BERBEERRESHFEARR O (2R
OrientationSegment.__init__ ) —REEESHEIEE  TEENTE_ERE - IEREXRRE
EUET%EI‘] [150.0, 0.0, -90.0] E’J?Zé)] BARRER 500 deg/s - EANNIEE LS 1000 deg/s®
R - ERE_ERRAESFERS 00 - AIMREESKFENT -
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add

_coordinates(coordinates, linear _velocity=None, linear_acceleration=None,

blend_radius=None)

EREREMA—ELREE -

e coordinates (list, dict or Coordinates) -- ISR B1ZMNIE -

¢ linear_velocity (float) -- BEFRIRAZETEEE [mm/s] -

e linear_acceleration (float) -- FFRERAGET EMNZEE [mm/s?]
¢ blend_radius (float) -- It &R DFFHE S F& [mm] °

Eifl -

ol R A IMA ST EE -

BLSBHPARIEE

# different argument types for the "coordinates" parameter
path.add_coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0])
path.add_coordinates({"x": 700.0, "y": -125.0, "z": 500.0,

“roll": 180.0, "pitch™: 0.0, "yaw": -90.0})
path.add_coordinates(Coordinates([700.0, -125.0, 500.0, 180.0, 0.0, -90.0]))

ﬂm

ERZE FIEREEHZEH - EBE2HT JERAITFIPIREER

# first coordinates segment is added
coord = Coordinates([700.0, -250.0, 500.0, 180.0, 0.0, -90.0])
path.add_coordinates(coord, linear_velocity=500.0, linear_acceleration=1000.0)

# second coordinates segment is added
path.add_coordinates([700.0, 250.0, 500.0, 180.0, 0.0, -90.0], linear_velocity=250.0,
linear_acceleration=500.0, blend_radius=100.0)

—1@5&**‘ HIEEERLRNES) - FXEES 500 mm/s - RAMNZEEZR 1000

mm/s? < FEEE - ARBERRER 7 100 mm AEGHE - BLEATASHIBEIE - %

/tb

|

:|5|=<“ﬁ:a‘i'-1!5ﬁﬁt¢b:l:$§ PRREFIEEESUNEE - F_EAEEREZMABEF—
MERES) - SR AEE S 250 mm/s + SAMEEE A 500 mm/s?
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add_pose(pose, linear_velocity=None, linear_acceleration=None, blend_radius=None)

EREREMA—EURER -

2%
e pose (Pose) -- BEEHIE IR AR -
¢ linear_velocity (float) -- BEFHIRAZETEERE [mm/s] -
e linear_acceleration (float) -- FFRERAGETEMNZEE [mm/s?]
¢ blend_radius (float) -- It &R DFFEESF& [mm] °
g -

ol R NIMAURE :

# using a pose from the database
pose_db = get_pose("pick_pose")
path.add_pose(pose_db)

# using a newly created pose
new_pose = create_pose([700.0, -125.0, 500.0, 180.0, 0.0, -90.0], "c8")
path.add_pose(new_pose)

EMAL

()

2 AItEREEZSH - ELESEN o ER T PIRREE R

#m

BLESEHIPRIEE

# first pose segment is added
new_pose = create_pose([700.0, -125.0, 500.0, 180.0, 0.0, -90.0], "c8")
path.add_pose(new_pose, linear_velocity=500.0, linear_acceleration=1000.0)

# second pose segment is added
path.add_pose(get_pose("pick_pose"), linear_velocity=250.0,
linear_acceleration=500.0, blend_radius=100.0)

—EEEERBRETIEEERMENES - ZARESR 500 mm/s - EANEREZR 1000
mm/s IR HRBEEREE 7 100 mm FREHKE - IHURAZRIBEREE - 2R
BERLATREHENLE  DRFREFIEEESUNEE - F_EERBEZENABE TN —
BMUEES - FKZEES 250 mm/s - ANMZEREE 500 mm/s? °
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Socket ZH create_tcp_client  ~  create_tcp_server 0 create_udp_socket LR BENE - ERIELYESE
1% socket EXEUBUER -

receive(timeout=None)
ZFEiBIE socket HUELR -
28
timeout (None or float) -- R ENRRIE - BARIEE - AIERIASEE -
[E&E:
BERRNMR ; BRERE - BIRZEFS -
E{EE5:

str

gl

EEEB3IY  TEWRRBIEZEE -

print(socket.receive(timeout=3.0))
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send(message)

FEiE I socket BHZEA -

28

message (str) -- Z2EZEMFAE -

gl -

BFfEBERNHSmEENR -

socket.send("Hello world!")
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AR

BEEA socket 4R -
gl -

B8R socket °

socket.close()
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o+

B INTBEER X
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Cognex MANThEEER=

Cognex MY N INEEEAI TV
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Cognex [t ANTHREKT

class Cognex

a

Cognex 124371 Cognex BEMMER - 75X - E Cognex BEMHEELE Cognex In-
Sight Explorer °

BARMA R EREE S ks N ERNEFAZN  F2EREFM -
IEMIININEERIFR BRI IIHE A cognex. BIARIEAY -
connect_to_camera(ip, user="admin’, password="")

ATEIBIB ISE EEIRER T SEEE Cognex MM TCP PR - ARRERS -

e
o ip (str) -- IESZHERY IP ALk - BIE0 0002100 o
e user (str) -- EAREENFEREZH (WAJERITE Cognex In-Sight Explorer &
ME ) ERERETEZWER admin -
e password (str) -- EABEHAVER ( WISTATHE Cognex In-Sight Explorer 5%
E) MREHBR/EFS -
5|8:

MinorError -- 5 /ReEiH% - BRBBEPERNPL - NEFRFKEER -

gl -
e AERR IP BB ER B2 LA EmRA -

cognex.connect_to_camera("10.0.0.210")

ERF RSN IP UL BERENERH -

cognex.connect_to_camera("192.168.80.235", user="Developer",
password="my_password_1234")
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Cognex MANThEEER=

trigger_camera(ip)

REREMBESE ("SWs' ) REHENEN ST EEREA Cognex (FERIBANE

ip (str) -- A IP AL - BIED 000210 -
EIfES

KEBRTHNOENS  22R1FINEEE -
O {E R Al:

str
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Cognex ffiANIAAERT

change_job(ip, job_name)

LLJ?EI%??H%? L "LF" B E Cognex 1F% - ZIEELEHACRERETE LHOEEREE -
mre  ItHE Tﬁﬁﬁﬁﬁ?ﬁﬁ"‘ﬁ ERITSER °
28
o ip (str) -- IEFHERY IP Atk - BIF0 0002100 -
e job_name (str) -- ZUJIREIRIFZEZM ( YAFERITE Cognex In-Sight Explorer 5
MIE )°
51%:

MinorError -- EBEHAFE - NEBIFFEKRR -

&l -

IR RISCEIf# 7% 'CircleDetection job' RIfESE - REHMBEEELUSNERNREHRET FHE
1t

ip_address = "10.0.0.210"
cognex.change_job(ip, “CircleDetection”)
detected_circle_message = cognex.trigger_camera(ip)
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Cognex MANThEEER=

get_camera_message(ip, event_id, keyword, timeout=None)
FBEIE LIS - WTE Cognex Imaa K45 E B FHY socket FLE -
28

o ip (str) -- ESFCHERY IP ALk - BIE0 0002100 -

e event_id (int) -- ZFEH Cognex B ID -

o keyword (str) -- EEFHHERT -

¢ timeout (float or None) -- E#FE KR BISERE ( BAIA [s] ) A None 3
NERISER -

53&:

TimeOutError - EEZ KT AR F IR REIEEUNFSE -

message = cognex.get_camera_message('10.0.0.210", 1, "my_message")
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Cognex MANThEEER=

disconnect_camera(ip)

Pl ERFHRER -

ip (str) -- TEEAERY IP 4l - B0 10002100 -
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Modbus HINTHAER=

Modbus Ff 1T 8E &=
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Modbus it AITIEEE

class Modbus

Modbus 2B 5 FREIMER REST R AR E% S XA KRV T -

UCH INIABERIFR B R EUIIER modbus.  BUARIEAY -

write_user_register(address, values)

BHAEE Modbus E1Fas °

28

¢ address (int) -- ERBE ARG FESAE - olgERVEZEE % 0x10 (16) Z OxFF
(255) -

e values (int or list of int) -- EBAN— B ZEE - BEEFREZORTF 2
ITENER - AR ENEAES 65535 (=2"%-1) BIZEZEE Bt
EEEAEENEFRD -

& -

5B —ER A Modbus &t B 72305 E AL -

# write 11111 to the address 0x20

modbus.write_user_register(0x20, 11111)

ERE—RIRZEERAZENHLEFES -

# write 555 to the address 0x30, and 777 to the address 0x31
modbus.write_user_register(0x30, [555, 777])
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read_user_register(address, count=1)

8 A Modbus E 7238 HY °

2%
e address (int) -- EFRENE Tl - oIBERVEZEE % 0x10 (16) E OxFF
(255) -
e count (int) - ZEBENNEELFRE = - BREBN—(EEES -
= {E:

WEF=RENERE - IWEENRESR count 5IHMWE -
[l fE 3Rl

list of int

gl
% Modbus A B F23 A4S EM U EENE—E -

# read value from the address 0x20
value = modbus.read_user_register(0x20)[0]

EHE—RIHEENB AL FRENZEE -

# read values from the addresses 0x30 and 0x31
values = modbus.read_user_register(0x30, 2)
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Modbus it AITIEEE

wait_for_event(index)

EEHEIRERSINSHERTE - SHH Modbus A PImIESMBERE °

index (int) -- EEHNEHRRS] - JENRSIB 0 15 -

gpl -

SEBHHRE -

modbus.wait_for_event(2)
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REST Bt AnZhsERK=

REST HiANIBEER T
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REST MtinThaEE=

REST #R#HE12 AR MIMER REST fEARRR B X KRR -

UEMIANTHBERIFR B LR TUITER rest. RUARPEAY -
setup_client_connection(target_url)
A2 EFIRIE) REST A AR =% 38X FE KA P I 4R -
28
target_url (str) -- 234 7 REST AAREZAY URL ( —A% API I ) -
[@lf&:
REST R FimE@ Mt -
EIEESER

RestClientConnection

g -
#2178 REST B ARERAVIELR -
connection = rest.setup_client_connection("https://some_url:5000/endpoint")

# ... this is similar to ...
connection = rest.setup_client_connection("https://some_url:5000/endpoint/")
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REST MtinThaE=

class RestClientConnection

RestClientConnection 2F  restsetup_client_connection [B{EIIHIH - EFRROIEZE4REY REST AIAR=S
PR -

get_default_headers(method)
BB BB K — R AR TRRRATR -
28
method (str) -- ZHUSZEEN )% ( "get" 3¢ "post” ) °
G fE:
UEE5K 7775 B AIRR E RV FRRR 1R ER
[EILE-FiSh1H

dict

gl

AEHY GET B2 POST 73/AHIFRAARER -

connection = rest.setup_client_connection("https://some_url:5000/endpoint")
# reading the default headers of the GET method, which by default are set to

#  {'Accept': 'application/json'}

headers = connection.get_default_headers("get")

# reading the default headers of the POST method, which by default are set to
#  {'Accept': ‘application/json’, 'Content-Type": 'application/json’}

headers = connection.get_default_headers("post")
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REST MtinThaEE=

set_default_headers(method, new_headers)

L BREEEB KR EENTARITR -

28
e method (str) -- 2R TEZRBEAIFTE ( "get” 3% "post” )
e new_headers (dict) -- BB B TELIZGE -

g -

E 172 REST fAlfRZsAVEAR -

connection = rest.setup_client_connection("https://some_url:5000/endpoint")

# resetting the headers of the GET method

connection.set_default_headers("get", {"Accept": "application/json"})

# resetting the headers of the POST method

connection.set_default_headers("post", {"Accept": "application/json", "Content-Type":
"application/json"})
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get(resource, headers_override=None, query_params=None, secure_connection=True)

[ REST falAR=388%% GET 583K -

28
e resource -- ZFINEREE - ERZHEESMIF URL Z2#&
( <url>/<resource> ) W oOEIZM MBI S EIEEMN '/ 2T -
¢ headers_override (dict) -- & ILERIFE KR EIRIE - HARIEE - AlEHATERE
I
e query_params (dict) -- IEEE/ (BB )°
¢ secure_connection (bool) -- EEFHZEIER (BB ERE )-
o &

CIFES (HTTP SRS - BIMNEAESKA IS 200 ) BEERS (HEER ) (BHE)
= =B 5l:

(int, dict)
gl

[ REST Al AR=8 32X GET 757K - WAREERIFEHR -

connection = rest.setup_client_connection("https://some_url:5000/endpoint")
code, payload = connection.get("my_resource") # or connection.get("/my._resource")
# print received data if request was successful:
if code == 200:
print(payload)
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REST MtinThaEE=

post(resource, data, headers_override=None, query_params=None,

secure_connection="True)

[@ REST falAlR2% 342X POST &K -

28
e resource (str) -- EFINERETE - ERZEEMNE URL Z2#&
( <url>/<resource> ) WOEEMM B ZFEIEN '/ FT -
e data (str or dict) -- POST i@k ERR / ERl -
¢ headers_override (dict) -- & ILEARIFE KR EIRIE - HARIEE - AlFEHATERE
g8 -
e query_params (dict) -- IEEE/ (BB )°
¢ secure_connection (bool) -- EEFHZEIER (BEERE )-
= {5

CIFES (HTTP fCHE - BIMNEESKA IS 200 ) BEERS (HEER ) (BE)
= =B 5l:

(int, dict)
gl

[@ REST {25 33X POST i53K - WigEE B -

connection = rest.setup_client_connection("https://some_url:5000/endpoint")
code, payload = connection.post("my_resource") # or connection.post("/my_resource")
# print received data if request was successful:
if code == 200:
print(payload)

172



ROS FfANThRERKIZ

ROS Fff NN T HE R T,
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ROS MtANZHRERRZN

class ROSHandler

ROS BB EMMTMINBELL R E FE R EZFEURH ROS IHEE -
LEH DNINBERIFR B R ZUIIEER ros handler. BUARPEAY -

ros_node()

ROS RAHEEIIHCH ROS #ifh - WIZBIRAEZFN - EURREMNAPRZIIZESRE
AIREEEMG - IS I RICEMERRRENTEREA «py -

ANELLER EHTT cpysping - AREEEESRITEP !

gl :
PIENHER AT MR EER B -

for publisher in ros_handler.ros_node().publishers:
print(publisher.topic_name)

[O]{E:
ROS #2488 ROS &2 °
[E{E B A

rclpy.node.Node
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