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Python EAt

Python EFX#E

AHENBT —EAENBIEFRERPFER Python EAHIZEIR. X R EXF Python (313) RE

BRI EEGL; HR, Python RERTESHERY. HIE, NFANAHFNE

Python RZF, [Eb3RLE Python ThEEZRIPRBIHTIAFEM . XT &L Python FHFEJ?%?‘E%IE, i%%

B 75 Python 3.13 3244,

ik
UATRBBITRIREIR, ESTRASEIIT.
# this is a commentary and will not be considered as executable code

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

TEEX

Python X#FZMAEHEERE, HATXNPTEEXMEERR.

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"

TEEHR

RERERS, TERTURSEMMN—FhAERIEER f H—FHAR,

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

HiRGH

Python ZHFPUMAE R BIRE AR :
o FIF (List) BE—1MEFHNTEFT.

y_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

e Jjt4H (Tuple) BE—NEFEALTE (RAMEX) WITEF.



https://www.python.org/
https://docs.python.org/3.13/

Python Zft

my_tuple = tuple() # create an empty tuple

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

o &5 (Set) AR NIMEFEAFTEELENES.

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

o F#i (Dictionary) BEBEMENTFESE.

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

ES8|A

Python $Eft T —(HAERIR (FRHEEE). LA TRIRI) I HE:
o KEEESHMINE - BTIHE. ¥FRBUARELHEIIE

import math, random, statistics

o BfjE)5 HEALLIE - ALIBET (A8, MR LUK HEA/EYEE

import time, datetime

o KiRFMHE XN - IXEEMLEEE, 520 JSON 5 CSV #8xK

import json, csv

o XAKIE - FAFHBRIEURSGER ENFRIANEI TR LA

import re, string
. BRERSEHRTE - BYER. BAURBNER

import itertools, functools




Python EAt

PRITERESN, TIRBIATE =7k
o KENE - SMAEHASKELKE

import numpy
o ZTHEESHTF - NnHFRTELH HBAEX)

import pyquaternion

o HTTP i&f& - [ Web BR35F1 REST APl &% iE5K

import requests

o BESHEFIML - LB YAML A Kz

import yaml

U450 Python 4EBR7EHL 28 A KA s R AT Al
° ?%1?%%'1«75['3 (1’7"]!1l21 0s v shutil v  subprocess \ @ sys )

4 EEX#?‘?%EE (1§U!lﬂ multiprocessing +  threading )
i EE)‘U@ESU&K (51 inspect  \ | traceback )

5, FEHLERA Python MER AT FHREBENE=ZFE-

Python E & K#
PRETIEHN RS

BZEX T —TRAUTSHHEH:

def function(arg1, arg2, arg3="x", arg4="y"):

R SH argl # arg2 ZIESH, HRARRKFCIIREE. 5% arg3 f argd EBRNE, EL#E
AR A —EFTER M. UTHAAREARTEENN:

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")




Python Eit

REXEPRIN—LRYER TRESH. SRESHBETRTHN, IMARIEEEM. LXK
MNRBUATRBSH:

function1(*arguments) # function with unpacked list argument

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

s,

X Lk R F B R AT DUR AN T A SN E A -

[

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

Python EXZEFF

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

At x Ay ATAREE SR,

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

AL x Ay AEUESE,

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

4L x #1y AF/R1E.




Python Eit

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

WEHEAF

Al x F0y AEEHL

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

FHoniE
If-Else &4

if v elif Celse if) 1 Velse FHERLUIRBBLATHNZAE :
o N it £MHiR[E True BY, it RASHHIT.

o clif Emkl, BEmamEy if B elif SEIR[E False H B B4R [E True BT,
o cse MEWIEHR, BNERBRIEH if 8¢ oif FHEHERE] False BT

—REY if-elif-else Z5HIAN TR :

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

i

KETE myinteger mBET 5. 10, HAFEHLZ.




Python Zft

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 {5

While EFZ A TRNMITNES -

o REZMIRE True, while RMESWEENIT.

o coninuve RBFRMIEN, ATATHREITOREIENR, 2B while BIFHRIKHRBE.
o break XPEFEANEMN, FAFHRL HRIEIR.

o cise RIANEM (RMER), NEMBHFZMETH False BFHAIT. #AIEYR, 1R while 18

@ break B, ZRASWHAIT.

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

w5l

FTEDA 1 2] 10 BOFRBEIF .

index = 1

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

TBR1EES: HIRARENFANGESEZSEIFHFL, NEBIHEFHRBBLERE, TR
BIAEEER. MRERSITREDR, BIURMERGSUALIER—LZ EtE.
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import time
while True:

time.sleep(0.1)

For {3f

For fEMZIA T AMBITMES :
o for REWEEMIT, BIAERFIITHTERNIT R (FlFlk. £&. FHREFN
&
o continue KRFEFEFIEM, FTATHEI T RBEIMENK, 2B for EIAPRIRAIRED,
* break REFIEANER, WATHL HEIEIR.

o cse HREANEM (RVER), 7 for BRFINRE—NTELIBTEERNIT. i,
R for {BIFEIT break IBE, iZHRASHHIT,

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..

~fl:
$TEDM 1 8] 5 IR B F.

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

FTENHBEERAIKR .

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

Fit python HHIFR.

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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AR

RERABROENES. XERERAUERER, HAUENREFRBHER.

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

relative=False, block=True)

BISBEAN— PRSI XTBEDEBFENRTAE. EIESELHRAXT, EENRERE
EERLE

SH:

e joints (int, str, list) --
ERINITEEID, IEEWT:
o BANXTRIID (flgn 6)
o ZANXTIMIDTIR (5lan [1,4, 6] )
o BEE ALL KIN JOINTS BN AN ET

¢ joint_position (float, list of float) --
BHXRTHAEMLE]. BEWNT:
o BAMKEBHMAREXTHMEERME (I -30)

o HEIFKEMEEXTHINBINEME (g [90, -45 30] )
e joint_velocity (float or None) -- XTI KRB B TEL. R L NEERSIFT
AXVEHEESEAME (FlEn 45 %). MKIEEE, BEAEREHRE.

e joint_acceleration (float or None) -- BB TR AMEEWE TLL. FEREAD
BERBIFFAXTBRHERNREXE (F0 60 %). MKEEE, FEALHX

THINRE.
e relative (bool) -- X B ERTIEABN T HAIX BN ENHEXNREE. BAF
REHMIEE.

* block (bool) -- REFRHIUIMETREBUENITERF. &, REERAER
KT ELERT AR A ZE R AT,

< fi:
BHEANREXBRIESEER0°, BN ARSI ENE:

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

BRI NHBINLEREN-30%:

move_joints(6, -30, relative=True)

13



IDIIRE

BEE2, 3FN5XIE S BIFENEI20°, -40°F0120°. EFIFUEN XV RINERBEI SR EHIT.
EEEIEFER R IFNRAXTMREE, BERERARALIFRDBIREERNS50%.

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)

BIERARTCP (TRFLR) BHEHENEFRETES. BRAGHERNHNIEEZE,
AR LB REE L.

SH:

coordinates (Coordinates, list or dict) --
TCPHI B R AR, R TARIEEE:

o —CoordinatesXf &

o LLIx vy, z roll, pitch, yaw] #& B H F/RALFRTIR

o LL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HY

HR/RA IR

configuration (str or None) -- BAr U ZHIEE. X2— MM 'c1' & 'c8' HI=F
frE.
joint_velocity (float or None) -- XTIRKIREH B 7L, R B2 NHERSIFT
BXRTEHEREMNRKXE (Hlan 45 %). KiEEE, BERERXTERE.

joint_acceleration (float or None) -- Bk TR AMEENE L. FREA
BERBIFAXTEERMNRXE (F0 60 %). WKiEEE, BEAEHX
TIEE.
tool_offset (Coordinates, list, dict, or None) --
RATFBHNF[ALESIL S (TCP) AUk, HEXTFIRMAMRRLRL. BEEWN
T:

o —ACoordinatesXt &

o BLI[x Y, z roll, pitch, yaw] #& NI E F/RALFRFIZR

o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR/RALFRF 8

BINBERATEELE RS, Eit TCP AT IALHRANES.

tool_frame (Coordinates, list, dict, or None) --
BT EHR/ATCPRIZH, M TAZERGH. FRUTARIEEE:
o —“MCoordinatesX &
o LLI[x, vy, z roll, pitch, yaw] 1§ XY R /RALFRFIR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRFH
BINBERAT, NAERIRER. NRTEERNEGEITLLE, NESE=IE
RES.
work_offset (Coordinates, list, dict, or None) --
RATBIHNF[ASETNTHR, BXTFIEERSSY. BERUTHFRIEEE:
o —“Coordinates¥t%
o BL[x Y, z roll, pitch, yaw] #& X EIE = /RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLIRFH
BAERAT, BREILIERE, E2EUTILEERNES.

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

15



AR

RFIEHNBRANSE LIRNTHR, BN TRELIRRGT . HEENT:
o —ACoordinatesX} &
o LLI[x vy, z roll, pitch, yaw] 14N AY S F/RALFRTIER
o PA{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&z\BY
HR/RALFRFH
RANBATHRAEEIELIRR, MRIELRANEEEE, NSELGR

A
Ho

o relative (bool) -- YIRRBHMAEN T HUERRBE. BABRATER

CEPOE N
* block (bool) -- REAEMEHTRZBTE FIEFIHE—LHIT. BRAFLT,
It R E PR A

i
BirbRAT LUAZ MR G L . FAIBIEENGSEHSIE TCP Bai2| 2 B LIELRRFHIAE x
=700mm, y =-125mm, z = 500mm, BAEIAA roll = 180°, pitch = 0° FI 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, -90.01))

WRARIEEFMB LR, WLERHAET TCP RFMERERELIR. a0, XE x # roll FEW
PRI T T

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

LRGSR, RigEEMATESH. BAit, FRE2ESH. BAUERKERATEREX

XESH:

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

XIEfE TCP £ y A EFIINEEN -100mm, yaw FF[E)HER: -60°, RE AmKIREH 50%, HiEFE
A& XMERE, ks, TCP@iE TERBIE x FEFEE) 20mm.

HIRAZEPEXEHELZMEDR, HPhz—=:

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

BILEM z FEBE.




IDIIRE

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

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

BILRAR TCP (TREPILR) BoFHEES. R AEHERMNEBD), NMESDTX

T PR MBI B 2k o

SH:

pose (Pose, str, or int) --

TCP HIBHRETS. BEENT:
o — Pose ¥t§
o MENESHER (BREEREES)
o FMIEMZELSH ID (BREFEHEES)

joint_velocity (float or None) -- XTI KRENB 7L, R R NBIERSEIFR
BXTEHERENSEKE (a0 45 %). WMKRIEEE, BEREHEXTHIRE.
joint_acceleration (float or None) -- BEIXTRAMEENEFEL. FREA
BERFIFABEXTEERMSEKE (Bl 60 %). tKRIEEE, ¥ERL/X
TR .
tool_offset (Coordinates, list, dict, or None) --
BF®BasptR ATEH D= (TCP) BEEH, MEXTILALRRGT. EEEWN
T:

o —“ Coordinates¥t%

o LA [x,y, z roll, pitch, yaw] #& XA E R /RAARFISR

o PA{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&=\BY

HR/RALFRFH

BRABEATSELAE RS, Bt TCPUTITARALIRAMNES.

tool_frame (Coordinates, list, dict, or None) --
AT REHB[ATCPRITH, MM TFAZIERGH. FRUTARIEEE:
o —“ Coordinates¥t%
o LLIx vy, z roll, pitch, yaw] #& X B F/RLFRFIR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RALFRF 8
BIANBERAT, NSRRI AEESR. mRITEERNGETLLE, NESEZIE
RES.
work_offset (Coordinates, list, dict, or None) --
RATFBHNEASENTR, BXTFIEERSEY. BERUTHRIEEE:
o —ACoordinatesX} &
o LLIx vy, z roll, pitch, yaw] #& X B F/RALFRFIR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\ HY
HR/RALFRFH
BABERAT, BRELERS, EF2EUTILEERNES.

work_frame (Coordinates, list, dict, or None) --
AT e ANSELIRNTR, HTELIRRAY. IBEEWT:
o —ACoordinates¥f&

o LLIx vy, z roll, pitch, yaw] #& R EIH = /RALFRTIZR

17



AR

o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\
HR/RYFRFH
BANBATENREEBRIELfRR. MRTIELFANREEEE, MS5HELGFRR
ER=
e block (bool) -- REEIMEETRZAIE FREFNFE—LMIT. BUABERT,
IR E 2 PEER.

< fi:
WEIBE R BB —NES:

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

WATAEBIARFER  create pose) REIEE B ENES:

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

move_pose(pose)
EXLRBIG, RBEETESH. Bit, B ERERESY. SHBLAIIEREK AR AR
$&E

move_pose(“final_pose", joint_velocity=45, joint_acceleration=60,

work_offset=[0, 0, 50, 0, 0, 0], block=False)

RS A EIHAREE TR final_pose”, fEf &K XTIIREAI45%M B A XTI MNIRE K]
60%. 1t5h, B TIFRRRANRRR, 1¥§BERESEZS E LH5150mm.

AIAZEPEXEHAEZMER, Hphz—F

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

BILEM z FEBE.
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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)

BHLRARNTCP (TEHGLR) NHEEESELBEIBRES. T8, NEMGEGHNITE
HiE. RAALHBELNEMIEH AR, FRERITILER.

SH:

coordinates (Coordinates, list, or dict) --
TCPHI B #R& AR, RN TARIEEE:
o —CoordinatesXf &
o LLIx vy, z roll, pitch, yaw] #& B F/RALFRFIR
o LL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& = EY
HR/RA IR
linear_velocity (float or None) -- ¥8§ AR G ZshEBHHI IR KZIRE [mm/s].

linear_acceleration (float or None) -- 28 AT B a5 B & KL iR E
[mm/s?].

tool_offset (Coordinates, list, dict, or None) --
RATEBSNFALES DS (TCP) BT, M TIT ARSI RRGL. I8EEW
T:
o —ACoordinatesxf&
o BLI[x vy, z roll, pitch, yaw] #& NI E F/RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\ HY
HR/RLFRFH
RKRANBERTEELER®S, Eit TCP N T ILRELRRNES.

o tool_frame (Coordinates, list, dict, or None) --
AT ENR/ATCPRIZH, HTAZIERGH. BHRUTARIEEE:
o —“MCoordinatesX &
o BLIx Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRFH
BINBERAT, SAERIRER. NRTEERNEGETLLE, NESEZIE

AN
RER,

o work_offset (Coordinates, list, dict, or None) --
AT SEASENTH, BXTIEERSE. HRUTARIEEE:
o —ACoordinatesX} &
o LLIx vy, z roll, pitch, yaw] #& B H F/RALRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RA IR 8
BNBAT, RELERE, F5EMTILEERNES.

o work frame (Coordinates, list, dict, or None) --
AT BFBANSELIRNTR, B TELRRSAE . BEEPT:
o —ACoordinatesx} &

o BLIx Yy, z roll, pitch, yaw] F B F/REFRTIFR

19



AR

o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=

HRRLITF R
BAER TRALBIFLER. NRTALTARESTE, NSELRER
F4.
o relative (bool) -- SAFRERMNANT HECEORBE. BAERTER
X HATAE
o block (boo) -- REEILLENFERMZ AE BIRFMHE—SHIT. BIAERT,
TSR EN.

< fil:

BT B ZMER . REIEEN D SIETCPE TR £ T/ELFRRPRIMNE x =
600mm, y = -125mm, z = 500mm, Z&75# 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]))

MRAKIEEFFBYER, WERLATTCPAIRMEARIR LR, B2, x 7 roll FERTUMTEK:

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

ERLERGIH, REBEAMESHY. Bit, BEREREEY. SHRETLIERBER SR
E

]

o

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

XAGEXTS [EERSMNEEI100mm, RE F500mm/s, HIEREEA1000mm/s?. ko, TIELIRER
BHAELIES.

AIAZTEPEXEHASMEDR, Hpz—=:

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

BT AENZEREMEBE.

20
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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)

BIERARTCP (TRAPLR) NYRIESERENEBHEBRES, EdFENE. B
AENEHITE L EE. RAHRE NS MIEMANAR, FRENITIHESR.

SH:

e intermediate_position (list) -- B#r#AREE LM ENIE. PEERER
RE=hE,
e coordinates (Coordinates, list, or dict) --
TCPHYB#REAR. I T ARIEEE:
o —“Coordinatesyt%
o PLIx vy, z roll, pitch, yaw] #& B /RALHRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLIRFH

e linear_velocity (float or None) -- #1828 AFR B EhER R & KR E [mm/s].
e linear_acceleration (float) -- ¥l.88 AFF B SN HRI SR KLEMRE [mm/s’].
¢ tool_offset (Coordinates, list, dict, or None) --
AF#BmsE ATEd LS (TCP) Mk, MEXTILALRRGT . EEEW
T:
o —“Coordinatesyt%
o PLIx vy, z roll, pitch, yaw] #& B H T /RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= Y
HR/RLFRFH
BRINBERATEBELE RS, Eit TCP LT ILRLHRANES.

¢ tool_frame (Coordinates, list, dict, or None) --
AT ATCPRVE R, HEXTFEZERSGE . HRUTHRNIEEE:
o —“MCoordinates¥i &
o PLIx vy, z roll, pitch, yaw] #& B H F/RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLAR T
BINBERAT, NAER/IRER. NRTEERNGEITLLE, NESE=IE

PAN
RESR,

o work_offset (Coordinates, list, dict, or None) --
AT EZASENTHR, BN TFTIEERSE. ERUTARNIEEE:
o —CoordinatesXf &
o BLIx Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RALFRT
BINBERAT, BRELERE, F2EMTILEERNES.
o work frame (Coordinates, list, dict, or None) --

AT EXH B ANSE LIRHITHE, ETELIRRAL. IEEENT:
o —“MCoordinates &

o BLIx Yy, z roll, pitch, yaw] #& RHIE = /RALFRFIZR




o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HRRLITTR
BANER TRALBIFLR. NRTALTARSSTE, NSELRER
F4.
o relative (bool) -- SAFRERMNAN T HECEORBE. BAERTER
X AT
* block (boo) -- REHEILENFERMZ AE BIRFMHE—SHIT. BIAERT,
He RN,

< fil:

HEE AT LLEENB B BFRALE x = 0mm, y = -500mm, z = 500mm, ZZ5F roll = 180°,
pitch = 0°, yaw = -90° (£FILIEMRHRR). HEEHTES, EFLIFENRE x = 0mm, y =
-500mm, z = 500mm.

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

MRARIGEFRBYLAR, WRRLIRERHRITCPALR.

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})

FEXLRBI, REEETESY. Bit, BEREEEH. SHETUERBER TR
BE

o

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)

XAFTCPIEENRIE E AL FR, RE A500mm/s, fNEE F31000mm/s?. 1tboh, TCPiBxAEMIE
wFE20mm.
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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)

BETCP (TRPDLR), (REEAE. BRARAFELAEAELEEE, RRRFMLERE.
REYRE LS MIREIIAN, FRERITILESRD,

SH:

tool_orientation (list) -- TEAIHAE S, LUAUER (roll, pitch, yaw) TR
[°]
angular_velocity (float or None) -- TCP i A T EAIRE [°/F].
angular_acceleration (float or None) -- TCP B AT B AMMERE [°/F%.
tool_offset (Coordinates, list, dict, or None) --
BTF#asE ALEH O = (TCP) B, HXTIRARRLH. HEEW
T

o —“ Coordinates¥t%

o LLIx vy, z roll, pitch, yaw] #& X B F/RALFRFIR

o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR/RLIRFH

BNBATERELARERPS, Bt TCP U TILRESREMES.

tool_frame (Coordinates, list, dict, or None) --
AT TN B/ATCPRIZH, M TAZIERGH. HRUTARIEEE:
o —“Coordinatesyt%
o BL[x Y, z roll, pitch, yaw] #& X EIE = /RALFRFIZR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &= Y
BHR/RLFRFH
BIANBERAT, NAER/RIRER. NRTEERNEEITLLE, NESE=IE
RES.
work_offset (Coordinates, list, dict, or None) --
AT FBASENTR, B TIEERSDE. FRUTHARNIEEE:
o —ACoordinatesXi &
o LLIx vy, z roll, pitch, yaw] #& R EIH F/RALFRFIZR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/REFRFH
BAERAT, BRELERE, E2EUTILEERNES.

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

AT e SZANSE LIRHITHE, HETELIRRAY. EEENT:
o —ACoordinatesX} &

o BL[x Y, z roll, pitch, yaw] #& XHIE /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& =Y
HR/RLARTF
BRABATEAEZETIELIFR. MRTIELRRANEETE, WSELRR
ERo
relative (bool) -- AR EWMMAEN T HAMNENREE. RIANBERTER
eyt AL FRIE.
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AR

* block (bool) -- REFEMEHTRZBTE FIEFHHE—LHIT. BRAELT,
It R 2 PR A

~f:

BirAEALIEEREAERUEERDAE, HtbBEN None'. EE—MERT, 8k
B EER LRI E.

move_orientation([150.0, -20.0, -60.0])

move_orientation([150.0, None, -60.0])

ERLERGIR, REBEAMESHY. Bit, BERERESH. SHETLIERBER SR
BE.

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

TSR E 7 R #E) -60°, REEAR 250°/%), NNIEEEH 3000°/#6%. tbsh, THRAHFRER
WIR AL IR E S

EIAZTEPEXEHBESMER, Hpz—=:

move_orientation(get_reference_coordinates().orientation, tool_offset=[0.0, 0.0, 0.0, 10.0, 0.0,
0.01)

ST AWM z HREEE.
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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)

BICP (LRGSR BEXNBELBE, NHRTHRALETSE.

SH:

poses (list of str, int or Pose) -- B§ 12 = 5FR.
joint_velocity (float or None) -- XTI KIREMNE 7L, R BNHERSIFR
BXBRHEHRENSEAE (B0 45 %). MKIEEE, BEALREXTHREE.
joint_acceleration (float or None) -- BERIXTRAMEENE L. FREAN
HERFIFTAXTHEHERMNRKE (Fla0 60 %). WKIEEE, BERALFEX
TIMEE.
blend_radius (float or None) -- £IFHERAHRE [EK], EXHEILAETEHEE
ZEzEit BN R K IRE.
tool_offset (Coordinates, list, dict, or None) --
BF#BmsE ATEH LS (TCP) M, HEXTILALRRGT. HEEWN
T

o —CoordinatesXf &

o BL[x Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR

o PL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR/RA IR H

RNBATEBIAERD, Bk TCP AT TEMFRREMES,

tool_frame (Coordinates, list, dict, or None) --
ATFREHSB[ATCPHIT R, HMTFAZERGE. HRUTARIEEE:
o —ACoordinatesxi %
o BLIx vy, z roll, pitch, yaw] #& R HIE /RALFRFIZR
o BL{"x":x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HJ
HR/RALFRFH
BRANBAT, EAEBRIAEEZR. MRIAEERXEESF LR, NESZEZIE
REE.
work_offset (Coordinates, list, dict, or None) --
RATFBHNEASENTR, B TFIEERSEL. BRUTHARNIEEE:
o —“MCoordinatesX &
o LL[x Y, z roll, pitch, yaw] H&XHIEHF/REFRTZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& =Y
HR/RLFRFH
BNBERAT, RELERE, F5FMATILEERNES.

work_frame (Coordinates, list, dict, or None) --
RAFERHBEARNSERIFNT R, B TELRRAE . BEEPT:
o —““CoordinatesXt &
o LLI[x, vy, z roll, pitch, yaw] 14 NAY S F/RALFRTIER
o PL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&zVBY
HR/RALFRFH
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IDIIRE

RANBRATERAERIIELGR. MRTELFRAREEEE, WSELFAR
&

* block (bool) -- REFHILAMETREBURENITIER. I8, RAEERER
KT ELERTAELE A E R AT,

fi:
BESTUARRRRER ( rose R, BIBEFRESHEIR, BIEEFESHID):

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

LRGSR, RigEEMTESH. BAit, FREEEH. BAUERKERATEREX
XESH:

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

BEBERBE, RITRARENR 50 BX. ERAKKEER 50% FRKMEE.
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IDIIRE

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

work frame=None, block=True)

RIEE XHER 3] TCP (TREHLR) . NEHRILEARMEFIR,

SH:

< fil:

e segments (list) -- BBZHZMERLAMAITIZR.
o tool_offset (Coordinates, list, dict, or None) --

BT #BamtR ATEH DR (TCP) MEEH, MEXTITARALIRRGT. EEEWN
" o —ACoordinatesXi %
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &3 HY
HRRALFRFH
BRINBERATEBELE R, Eit TCP LT ITRAHRAMES.

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

T2 ATCPREEHE, X T A=MERSG L . FRUTHARIEEE:
o —“ Coordinates¥t%
o LLIx vy, z roll, pitch, yaw] #& X HIH F/RALFRTIR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\
HR/RALAR T H
BRINBERAT, NA2B/RIAREER. NRTEERNEGEITULLE, NESE=IE
RES.

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

RATF#BaSASENTHR, ENTIEERSE. BFRUTARIEEE:
o —“ Coordinates¥t%
o BLI[x,y, z roll, pitch, yaw] #& XA /RALERTIR
o PL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&z\BY
HR/RLIRTF
BAERAT, BREIERSE, E8EMTILEERNES.

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

AT EXHSEANSELIRHTHR, ETESIRREL. EEENT:

o —ACoordinatesxf&

o BLI[x Y, z roll, pitch, yaw] #& NI E F/RALFRFIZR

o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR/RYFRFH

BANBATENREBEIELiRR. MRTIELFRNREEEE, MESHELGR
E5.
block (bool) -- BREFFIINMETREBHENTIER. =, REFEAHER
X BRREIEEER LUEEIIEBEE AT,

Eﬁﬂu&ﬂfﬂﬁ¢1ﬁﬁﬁ Segment XTJ'?RES(( LinearSegment , CircularSegment , )
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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])

ERLERGIH, REBEAMESH. BAit, BERERESH. SEETLEREER R

BE-

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)

R TEMBEXH TCP BIMHBERMITRLER. I, THNRENEBEE.
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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)

RIFIEEREZHE TCP (TRAPLR) . B, a8 ARERBIAREMINREBHE]ERZAH]
WEfrE. RERBEATERINITER.

SH:

e path (Path, str, or int) -- TCP RIiZBERIEEZ
e previous_angles (list or None) --
BFtERBNESFERNXTAE. BRATAREEZE:
o None, AT EAHATHR/ANXTAE
o XTAEIRK [E]

¢ tool_offset (Coordinates, list, dict, or None) --
AF#asf ATEH L= (TCP) BT, HXTIREALRRLH. HEEW
T
o —ACoordinatesXi %
o LL[x vy, z roll, pitch, yaw] 48 NHYE R /RALARFIFR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& 3 HY
HRRALFRFH
BRABEATSELAE RS, Bk TCPUTILRALIRAMES.

¢ tool_frame (Coordinates, list, dict, or None) --
AT TS| ATCPRIT e, MM TFAZERGH. HRUTARIEEE:
o —AMCoordinatesXt %
o BLI[x,y, z roll, pitch, yaw] #& B /RALHRTIR

o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR /R R
BRABAT, NAERIEER. MRTAEERNEETLER, WESEZIE

RES.

o work offset (Coordinates, list, dict, or None) --
BAF#HSEASENTHR, BT IEERSGE. FRUTARIEEE:
o —ACoordinates &
o LL[x vy, z roll, pitch, yaw] 1§ X HIE R /RALFRTIFR
o PL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&z\BY
HR/RBFRFH]
BINBAT, RELERS, F5EMTILEERNES.
o work_frame (Coordinates, list, dict, or None) --
AT EXHSEANSE LR THE, BExTESIRREL. IEEENT:
o —ACoordinates &
o BLI[x vy, z roll, pitch, yaw] #& NI E F/RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY

HR/RAFRTF
RANBERATERAERIELGR. MRTELFRAREEEE, WSELEFAR

R
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* block (bool) -- REFFHILIMETREBUENITERF. T8, RBEMAER
RTHRESIER LUEL AR E S T,

Pl
WHIBEEITIRRE:

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

WA AFEBIA R IER  create path) EREIEE B E X :

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

F—HEFERFER rath WROUBEEHIEBITE:

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

run_path(path)

ERLERGIF, REBEAMESHY. Bit, BEREREESY. SHBALIERBER SR
Eo

15

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

AT "fancy_path”, ERATRMIRRE XK TCP BiMMw%. Lok, ZaREAHIFMEE.
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AR

wait_for_motor(actuator_ids=None)
FH—MHE P ITRIFLEDR,
BH:
actuator_ids (None, str, int, list, set) --
EEH/OMITIRID. BT HRIEEE:

o BANKTIMID (i 6)

o ZAMXTIMIDIIR (fiEn [1, 4 6])

o ZMXTMXTRIMES (Fla: (7", "4", "6"})

o {FFEE ALL KIN_JOINTS 5k None MFi7 % T5i5EY

i
LROE R, VB ABIEREERURTFEEX HiE.

# 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()

B3 E A A EENITR AR FILESKIFILER).

Pl
IR B R AT LUER 'stop_motion' B IEIEFAEIEE. MRFERFMATIR, RNFE
HIEiZIEE

# 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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is_motor_moving(actuator_ids=None)
RE— RSB EZREBE
B4
actuator_ids (None, str, int, list, set) --
ERENITRID. RNTHNIEEE:
o BAXTHID (fltn6)
o ZNXTHIDIIR (BIEn [1,4 6])

o ZNXTHXTBMES (flw: (1,4,6))
o EFEE ALL KIN_JOINTS 5k None M7 % T5i%ER

iEE]:
IEEWBEIERBEAEE. TURUTZ—:

o MRWET BN, WAMRE
o MRKETZNEM, MARRETIE

IR [E] JEH:

bool or list of bool

fil:

HRGIERATEAER ‘stop_motion' E#HILIEFAEZD). MRFEHFAMAIR, KRNFE
HIEZIEE].

# 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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IOIIRE

set_global_joint_velocity(joint velocity)

ARBREHNEBERR joint velocity SEIREFNEF/IANE. XTEREEURAXTIERE
PREIFE LR

SH:

joint_velocity (float) -- £ /XHRE, GRAXTRENESLE.

Pl
F AR E REIELEHITEDS SR SIEF.

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)




IDIIRE

set_global_joint_acceleration(joint_acceleration)

FRT 2B SR A joint_acceleration SHREFNERRIAE. XTHMEEEUREKE
TINEERFIFBE LR

SH:

joint_acceleration (float) -- /AT INEE, SGRAXTIMEENE DL [%].

Pl
FREREMNEERFESERITEN SR SIEF.

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)

ARATIRZoHFBERRIREE lnear velocty SEIZREMNEFHEANE. LKEREERSIT
B AR AR E R R ALIRE .

SH:

linear_velocity (float) -- £F/%ZEE [mm/s].

Pl
F RHEEIRE REELEII TR XM EE.

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)

36



IDIIRE

set_global_linear_acceleration(linear_acceleration)

FRTIREHMEEERKIREAY linear acceleration SEIGEFHHER/EOAE. LINEEER
H TR BRI SIER AR AL NIRE

SH:

linear_acceleration (float) -- £ R MMEE [mm/s*].

Pl
F AR IMNEE R EEERI TR N EMIEE

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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IDIIRE

set_global_angular_velocity(angular_velocity)

AR TIEEEBENREBIEN anguiar velocity SEIREFHNE/BENE. HEEERSI TREAINEER
E.

SH:

angular_velocity (float) -- £ RRAIRE [°/s].

Pl
1F AHEEIRE R EIELEHI TR EE ST .

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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set_global_angular_acceleration(angular acceleration)

AR TIEEEBENRBIET angular acceleration SEIRBEFMEFREANE. AMEEERSITAEMN
TERE IR B

SH:

angular_acceleration (float) -- £FRMEE [°/s].

Pl
1F AHEE IR E R EELERI TR N IEEIEE .

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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set_global_blend_radius(blend_radius)
%Elﬁiﬂﬁuﬁg?é@%&tp1§ﬁﬁ E,‘] blend_radius %;&iﬁﬁ?ﬁE’JéEEXiA1EQ

SH:

blend_radius (float) -- £FE &3 [mm].

< fil:

ERERAESFREEN TR RERER.

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)

REESHMEEHFRBPERR work frame SHIREMNEF/ENE. TIELFRARRTH
THB/ASTLIRRNTHR, BN TERELIRRGT.

BH:
work_frame (Coordinates, list, or dict) --

ERITEYERR, ENTELIERRGL. HEEWT:

e —“Coordinates3t%

o PLIx vy, z roll, pitch, yaw] #& B F/RALFRFIR

o LL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} 1& B E F/RELHR
T

Pl
1 AR TR R PUTRIRELZE .

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)
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IOIIRE

set_global_tool_frame(tool frame)

WE ool frame WEFTNER/EONE, ATEINEZEF R . TRLFRZHENTIEZLRE
RGHH TCP THk.

BH:
tool_frame (Coordinates, list, or dict) --

ERTAESER, ENTEZLIRRSGH. BEEUNT:

e —“Coordinates3t%

e LL[x vy, z roll, pitch, yaw] #& I EF/RELFRFIZR

o LL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} 1§ TNBE F/RLFR
T

Pl
ERHER T ESLIRRPITRIRELEE.

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)

EEER A LET TCP (TRFILR) ES. MRKRRHELIERR, WENTEHYRRIZIE

7

RS

SH:

iR [E:

¢ tool_offset (Coordinates, list, dict, or None) --
ATt ALRHO R (TCP) BTk, HXFILREMALMRRSH . HEEW
T
o —AMCoordinatesX}
o LLIx vy, z roll, pitch, yaw] #& B H = /RALFRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RA PR 8
RNBATEBIAERDS, Bt TCP AT LTEMFRREMIES,

¢ tool_frame (Coordinates, list, dict, or None) --
BT REN/ATCPRIE R, HXTAZIERSAE. BHRUTARIEEE:
o —ACoordinatesX%
o BL[x Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR
o LL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HY
HR/RLARFH

RABAT, NAERIAEER. MRTEERNEETLER, WESZEZIE

RES.
o work_offset (Coordinates, list, dict, or None) --

BTN SEASENTHR, BXFIEESRSE. HEUTHARIEEE:
o —ACoordinatesx} &
o LA [x,y, z roll, pitch, yaw] #& XA E R /RALARFIER
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=

HR/RUFRF
BRINBRAT, RELERS, F5EMTIEERNES.

o work frame (Coordinates, list, dict, or None) --
AT BRANSELIRNTH, EXTRELRRAL . HEENT:
o —4MCoordinates¥i &
o LLIx Y, z roll, pitch, yaw] #& XHIE /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& 3 HY
HR/RLFRFH

RANBATREAZBEIELTFR. MRTELGFANESEE, WEELEFR

EA.

HLBE A AT TCP 275,

IR [E] 268

Pose
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AR

~f:
UAMAR A RIERESHEM.

pose = get_current_pose()

coordinates = pose.coordinates
configuration = pose.configuration

# ... this is similar to ...

coordinates = get_current_coordinates()
configuration = get_current_configuration()

AR, HAIESEMMIBSRRIERIE. RRETEENAFTSREREREHE, BELUTR

Blrp X T HATES KRB ohE SHAERE L BMEE .. EXMERT, RFER
get_reference_pose iK% .

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

work frame=None)

EEUHLER A LET TCP (TRAFLR) 845, BN THRELRR. WRAKIEELFR, MREHE
T2 BT RV AR.

Y
o tool_offset (Coordinates, list, dict, or None) --
AF®BmisE ATEd LR (TCP) Mk, MEXTILALRRGT . EEEW
T:
o —“Coordinatesyt%
o PLIx vy, z roll, pitch, yaw] #& X EIH F/RALFRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRFH
BRINBERATEELE RS, Eit TCP AT IALHRANES.
¢ tool_frame (Coordinates, list, dict, or None) --
AT TN ATCPIIE R, HEXTFEZERSGE . HRUTHRNIEEE:
o —“MCoordinatesX &
o LLI[x, vy, z roll, pitch, yaw] 1§ XV E R /RLFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HY
HR/RLRFH
BIANBERAT, NAER/RIRER. NRTEERNEEITLLE, NESE=IE
RES.
o work_offset (Coordinates, list, dict, or None) --
RATFBHNFZASENTHR, BT IEERSEL. BRUTHARNIEEE:
o —“MCoordinates¥ &
o BL[x Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR
o BL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&3CH)
HR/RLIRFH
BAEAT, BRELIERE, E2EUTIEERNES.
o work frame (Coordinates, list, dict, or None) --
AFEHNBANSE LIRNTHR, BN TRELIFRGT . HEENT:
o —4MCoordinates¥i &
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTZR
o BL{"x":x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HJ
BHRRLFRFH
RANBATHRAERIELIRR. MRIELFEANEBEEE, WSELIRR
=
iR [E:

HL2E A AT TCP 4445,
IR [E] JEH:

Coordinates
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< fi:
LY AT TCP L B AR A T AL R

coordinates = get_current_coordinates()

IR, SHAARENERSFEIERIZEN. FRETVESKD), BF—ERERERFHRERN
HE, FELTEENTHIZEREBHNREISHEENE~EENEE. EXMERLT,

BIFILF get _reference_coordinates iR .

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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get_current_configuration()
EEEAINSRAMERENRR. HIR, ZEESHAERLRATX.
y-ACIE
SHAEE (B 'cl' 8] '8 z2—).
iR [E 36 8Y:

str

Pl
AFAMAE S R IE RS A ENEE .

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

pose = get_current_pose()

configuration = f"c/pose.configuration + 1}"
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get_reference_pose(tool_offset=None, tool frame=None, work offset=None,

work frame=None)

REUHZEARISE TCP (TEHLR) . MRKIBELTR, WEEENTEFHLRRR
. HIE, ZUEEREFELEIENFHNSEAEHTESIN.

Y
¢ tool_offset (Coordinates, list, dict, or None) --
BF#BmsE ATEd LS (TCP) Mk, MEXTILALRRGL . EEEW
T:
o —“Coordinatesyt%
o PLIx vy, z roll, pitch, yaw] #& B H F/RALFRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLFRFH
BIANBERATEELE RS, Eit TCP T IALHRANES.
o tool_frame (Coordinates, list, dict, or None) --
AT ATCPIIE R, HEXTFEZERSGL . HRUTHRNIEEE:
o —“MCoordinates¥ &
o LLI[x, vy, z roll, pitch, yaw] 1§ XY E R /RLFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
BHR/RLFRFH
BIANBERAT, SAERIRER. NRTEERNGEITLLE, NESE=IE
RES.
o work_offset (Coordinates, list, dict, or None) --
RATFBHNEASENTHR, B TFIEERSEL. BRUTHRNIEEE:
o —“ CoordinatesX &
o BLIx Y, z roll, pitch, yaw] #& X EIE = /RALFRFIZR
o BL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&3CH)
HR/RLIRFH
BANERAT, BREILIERSE, E2EUTILEERNES.
o work frame (Coordinates, list, dict, or None) --
AFEHNBANSE LIRNTHR, BN TRELIRRGT . HEENT:
o —“MCoordinates¥i &
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTZR
o BL{"x":x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HJ
HRRLFRFH
RANBATHRAEREIELIRR. MRIELFERANEBEEE, WSELRR
=
iR [E:

ML ABIEE TCP U,
IR [E] JEH:

Pose
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< i:
UAMARARIEWSEMNENEM.

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)

REMMLERA TCP (TRAFILR) BEXNTHRELIRANSE LR, MRRIBEELFR, WiREE
T EFLFRILRR. FIE, XELFERBLEIENFNESZAEHTESIN.

B4
¢ tool_offset (Coordinates, list, dict, or None) --
BAF®BmsE ATEH LS (TCP) Mk, X TILALRRGAT . HEEW
T:
o —“Coordinatesyt%
o PLIx vy, z roll, pitch, yaw] #& B H = /RALFRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLFRFH
BINBERATEELE RS, Eit TCP T ITALHRANES.
¢ tool_frame (Coordinates, list, dict, or None) --
RAFREHB[ATCPHIT R, HMTFAZERSY. ERUTARIEEE:
o —“MCoordinates¥ &
o LLI[x, vy, z roll, pitch, yaw] 1§ XY EF/RLFRFIR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& =Y
HR/RLFRFH
BIANBERAT, NAERIARER. NRTEERNGEITLLE, NESE=IE
RES.
o work_offset (Coordinates, list, dict, or None) --
RATFBHNEASENTHR, B TFIEERSE. BRUTHRIEEE:
o —“MCoordinatesX &
o BL[x Yy, z roll, pitch, yaw] #& X EIE /RALFRFIZR
o BL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&3XH]
HR/RLFRFH
BNBAT, RELERE, F5FMTILEERNES.
o work frame (Coordinates, list, dict, or None) --
AFEHBRANSE LIRNTHR, BN TRELIRRGT . HEENT:
o —“MCoordinates¥i&
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTZR
o BL{"x":x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = H
HRRLFRFH
RANBATHRAERIELIRR. MRITELFEANEBEEE, NWSELGRR
=
iR [E:

HLEE ABIZE TCP A4,
IR [E] JEHY:

Coordinates
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Pl
HEE2RYIRRFIZENSE TCP 445,

coordinates = get_reference_coordinates()
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get_reference_configuration()

RMEENBAMERENRR. HEE, ZEESSZ2RYRALX, HFARRELRE
RFNSEHETESIN.

B [E]:
SERE (F'c1'3) '8 z2—).
BB 2EHY:

str

< fi:
UFAMAR A RIEWSEHBZAMENEE.

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

pose = get_reference_pose()

configuration = f"c/pose.configuration + 1}"
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create_pose(coordinates, configuration)

IRIELE E RV LARFIECE B —1 Pose IR .

SH:
¢ coordinates (Coordinates, list, or dict) --
IZERY TCP 44%R. HIZUA T ARIEEIZE:
o —ACoordinatesx{&
o LLIx vy, z roll, pitch, yaw] #& X B /RALFRFIR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRFH
e configuration (str) -- LZZMECE. A 'cl' B '8 2—.
B [E:
LIPSO -3
IR E|2EHY:
Pose
{5

EHRERET, RIB—ALRENZE.

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




IOIIRE

get_pose(pose)
MEHREE PRI TIE X AL ZRIE B R X &R o
BH:

pose (Pose, str, or int) --

T IEE PRI AL ZE . ATRLRATZ—:

e —/ Pose X5
o HBUBEDREMMZEZIMR (str),
o HIEEFEHREZSHID (nt)

iEE]:
EENR.
IR [E] 2 HY:

Pose

< fil:

MEHEEE H ingk & A "grasping_pose"BIZE7S

pose = get_pose('grasping_pose")
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create_path(initial_pose, segments)

ETREMINIRZESHTERBIE— Path I K.

B4
e initial_pose (Pose) -- Hl88 ARIVIRZETS.
e segments (list) -- BERFIEEHNTERIIER. EIE, BANEZERNTE.
EE:
GIR=PN = ESOE
iR [E 36 8Y:
Path
il

M= RESMBS N DR AR ERE.

path = create_path(start_pose, [LinearSegment(..), ...])
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get_path(path)
MEHEEEPIZE E R FRTE XK.
B4
path (Path, str, or int) --
EREVAOH B ARE . AAIRATZ—:

o — Path X%
o WEEPERTFHREMZM (str)
o HIEEFPERFHRENID (int)

iEE]:
BRENR
IR [E] 2 HY:

Path

< fil:

MWBUREE S N & 73" grasping_path"BUE& 1.

pose = get_path("grasping_path")
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IOIIRE

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

blend radius=None)
BJE— LinearSegment 3%,
BH:

e coordinates (list, dict, or Coordinates) -- E¥r& %R,

¢ linear_velocity (float or None) -- BRERBILLMHIRFE [mm/s]. ARKE X iR
B, BERER&MREE.

e linear_acceleration (float or None) -- HBEBHYZE M IR E [mm/s?]. WRKE
NE&MMERE, BEREBRELMEMREE.

¢ blend_radius (float or None) -- ER FFIRLEIR & H1E [mm]. WMRKENRE
H4Z, BFEH 0.0,
MR -
BT E X EE 860 LinearSegment X5 :

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

S EABIANE:

linear_seg = parse_linear_segment([100, 200, 300, 15, -15, 30])
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parse_circular_segment(intermediate_position, coordinates, linear _velocity=None,

linear_acceleration=None, blend_radius=None)

813 — CircularSegment 3%

BH:
e intermediate_position (list) -- BRI EARLFREEZ ERPEE [x, v, Z]. HIE
LERERBEEHIEE.
¢ coordinates (list, dict or Coordinates) -- BFr&FR,
e linear_velocity (float or None) -- BAER L IR E [mm/s]. GARKE X L& 1HiR
B, BERER%EEREE.
e linear_acceleration (float or None) -- RSB B4 M IREE [mm/s?]. GNRKE
N&MMRE, BERER&EMREE.
e blend _radius (float or None) -- ERFFIRLEVE &H1E [mm]. SIRKRENRE
1z, ¥BHEA 0.0,
HEERY

BT E XS CircularSegment 35 :

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

SIEABIAE:

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)

£/ OrientationSegment %1%,

SH:
e orientation (list) -- BiF&ER. FBEMUERFFIE.
e angular_velocity (float or None) -- BAEERIRIERE [°/s]. MRKEXARE,
BERAEEABREEE.
e angular_acceleration (float or None) -- BB IR INIRE [°/s°]. MREKE XA
mEE, BERAEREAMEEE.
¢ blend_radius (float or None) -- ER IR HIR &3 1E [mm]. JBE¥XEXTF O
B, TCP (TRFLR) ATERISZBR BRI . MRRECRAFE,
#ERA 0.0,
IR -

@it E X EEH 83 OrientationSegment 5 :

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

S EARIAE:

orientation_seg = parse_orientation_segment([15, -15, 30])
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parse_coordinates_segment(coordinates, linear_velocity=None,

linear_acceleration=None, blend_radius=None)

813 CoordinatesSegment %1% .

SH:
¢ coordinates (list, dict or Coordinates) -- BFr&¥x.
e linear_velocity (float or None) -- BRERBILLMHIRE [mm/s]. ARKE X iR
B, BERER& M REE.
e linear_acceleration (float or None) -- HBEB FYZ M IR E [mm/s?]. WRKE
XE&MmMEE, BERER&MMEEE.
¢ blend_radius (float or None) -- R FFIRLEVEEHEE [mm]. REKEXRE
F1ZE, B¥EH0.0.
MR :

B E X B2 #6IE CoordinatesSegment 35 :

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

linear_velocity=250,
linear_acceleration=500,

blend_radius=100)

SIEABIAE:

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)

B3 PoseSegment 3T .

SH:
* pose (Pose) -- BIRZEZS.
e linear_velocity (float or None) -- BRERBILLMHIRE [mm/s]. ARKE X iR
B, BEReR&MREE.
e linear_acceleration (float or None) -- HBEB fYZ M IR E [mm/s?]. IRKE
XM mERE, BERER&MMEEE.
¢ blend_radius (float or None) -- R FFIRSLEVEEHE [mm]. WRKEXRE
H4Z, BFEH 0.0,
MR :

BT E XS # A1 PoseSegment 315 :

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

X {5 F BE B P Y BB RN E TS :

pose_seg = parse_pose_segment(‘target_pose")
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IDIIRE

get_coordinates(pose)
EEEEESHAR. IR, XELGSHRERYRRATR.
BH:
pose (Pose, str, or int) --
T IEE AR AL ZE . ATRLRATZ—:

e —/ Pose X5
o HBUBETDREMMZEZIR (str),
o BIEEFPEREZSHID (int)

iEE]:
ZRTSHI AR,
IR [E] 2 8Y:

Coordinates

< fil:

ISR E R RIRTER . R&FRJ"grasping_pose" BIE RS A HR,

coordinates = get_coordinates("grasping_pose")

EEEIRE S ARIRTFR. ID A 3 KRS AR.

coordinates = get_coordinates(3)

62



IDIIRE

get_configuration(pose)
EEE RS HIEL.
Y
pose (Pose, str, or int) --
BIZMMBIETS . TRUTAREE:

e —/ Pose X%
o MEMNESHEM (BREEBURES)
o FEMESH ID (BREGEBIRES)

iEE]:
ZESHIME (BUER'CTE)'8'Z—).
IR o] 2 HY:

str

< fil:

EENEIE EE TR B #R 9" grasping_pose"HI & 7S H AL,

configuration = get_configuration("grasping_pose")

B FAMAE S RM Pose 3R FiENFaE,

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

parse_coordinates(coordinates)
8l Coordinates 315
2¥:
coordinates (list, dict, or Coordinates) --
—AYFER LR, ATUIRATZ—:

o FIRER [x v, z roll, pitch, yaw], SIEEBMIA [mm], FE{ESAR []

o FHEK {X:x 'y y, 'z z 'roll': roll, 'pitch": pitch, 'yaw': yaw}, M EEBAA
[mm], HEMESAA []

e —/ Coordinates %R (£#I5—1 Coordinates Xf%)

GRS
IRIBALER(E A ZE— Coordinates & .
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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IDIIRE

transform_coordinates(coordinates, relative_tool frame=None,

relative work_frame=None)

B TESRRMTELIRRZBNERFERRLIFRZ B TR EALFR. MREX
FEEMEX TEMFRR B RIEEM TIELIRR, MASHITRIRTHR, HiEEREKXA LR
PO

SH:

e coordinates (Coordinates, list, or dict) --
ERHITCPALFR, BIRUNM T ANIEEE:
o —ACoordinates¥f&
o PLIx vy, z roll, pitch, yaw] #& B H = /RALFRFIZR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RYFRF 8
¢ relative_tool frame (Coordinates, list, dict, or None) --
AT ATCPHIE R, HITTAZEREY . BIRUTAHANIEEE:
o —ACoordinatesx} &
o LA [x,y, z roll, pitch, yaw] #&XHYE R /RALHRFIER
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLFRFH
BABAT, NALBIAEESRE. MRITEERNREEFTLER, NWeS5EZiE
REEL.
o relative_ work frame (Coordinates, list, dict, or None) --
AT EXHEBANSE LT, ExTEBIRREL. IEEENT:
o —ACoordinates¥t&
o PLIx vy, z roll, pitch, yaw] #& X EIH F/RALFRFIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRF
BANBATHNREBRIE2iRR. MRTIELFRNREETE, MEHELGFR
E£5.
iEE]:
R EHINLEE A R FR.
BB 2EHY:

Coordinates

fi:

B SFRERB B — N TIELIRR. MRTELFENERE S EFAEEERNRIRLE, 3
iR B — N R BB AE R CoordinatesXf & .

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

65



IOIIRE

66



AR

get_grid_points(grid_name)
SRR B R T R A RO PR O A P S AT
84
grid_name (str) -- E4RBLABIRE & .
EE:
FIAG 5T, IREBIR Bt R A S AR I
SR [E] 2B

list

< fi:
BENBITE A& IR A .

# 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)




®IOIIRE

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

work offset=None, work frame=None)

IEFEzE RSB ASHFERN— MRS, ERBAEN—EXTAITETCP (TAFLR)

HIfI2E .

ZRBH R REBR HEEF R, ERBISEANTCPUEHEXTA. BIF

HEBEANFANENEEMEZ SRR ZEHIT Fd, ARATUETEX TIEERR
MITREMERRRIEHSEZ LR BRABAT, EREREEXNITELIRAMTRELIRR.

SH:

iEE]:

e joint_angles (list of float) -- "N XTI AHFIR [E]
¢ tool_offset (Coordinates, list, dict, or None) --

BF#mtR ATEH LR (TCP) MEEH, X TIARALRRGT. HEEWN
T
o —/MCoordinates¥i&
o PLIx vy, z roll, pitch, yaw] #& B H F/RALFRFIR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLARF
BINBERATEBELE RS, Eit TCP LT IRAHRAMES.

tool_frame (Coordinates, list, dict, or None) --
AT TS| ATCPRIT R, HMTFAZERGH. BHRUTARIEEE:
o —ACoordinatesX} %
o BLI[x, vy, z roll, pitch, yaw] 18 AV F/RALFRTIFR
o PA{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&=\BY
HR/RLFRF
RANFAT, EAERIAEEZR. MRIAEERNXEEF LR, NESEZIE
RES.

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

BF®BHB[ASENTHR, HMTFTILEERSSE. BRUTHARIEEE:
o —“ Coordinates¥t%
o BLIx Y, z roll, pitch, yaw] #& R HIE /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} #& 3 HY
HR/RLARTFH
BRANBRT, REILERSE, &5EMTILEERNES.

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

RATFELHBARNSE LRI T R, HETELRRGE . BEEDT:
o —ACoordinatesX} &
o LLIx vy, z roll, pitch, yaw] #& X B F/RLFRFIR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\
HR/RALFRFH
BRNBEATNAZEIIERLIRR. MRIIELRANEBEEE, NS5ELERR
ER=

B AEIR

68



AR

IR [E] K H:

Pose

i fi:
GEERET, BEEDHRLSHHERNTCPAIE. FIRfFd, BAXTAEBITSHERNA

z.

pose_1 forward_kinematics([0, 0, 0, 0, 0, 0])
pose_2 = forward_kinematics([45, O, 0, 45, 0, -90])

R AFARE AL AITCPAIZE .

pose = forward_kinematics(read_actuator_position())
# ... this is similar to ...
pose = get_pose()
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inverse_kinematics(pose, tool offset=None, tool frame=None, work_offset=None,

work frame=None)

HEERE RIS ASHFERN— M, ERETCP (TRPLR) MMETE—HXTIA,
ZERBNRABR EAEF R, ERBEISANXITATEICPIE. IR, #mEE
HF BEAEZME, BRIEEEP—IHE.

SH:

e pose (Pose, str, or int) --
EUEMNE X TANMNE. FRONTHFRIEEE:
o — Pose %%
o MEMNZESHEMR (BREFEHREES)
o MIEMELSH ID (BREEHIEES)

¢ tool_offset (Coordinates, list, dict, or None) --
ATl ALRHL R (TCP) BTk, HXTFILREMALRRSE . HEEW
T
o —CoordinatesXf &
o BL[x Y, z roll, pitch, yaw] #& X HIE = /RALFRFIZR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RA IR 8
RNBATEBIAERDS, Bt TCP AT TEMFRREMES,

¢ tool_frame (Coordinates, list, dict, or None) --
ATFREHF[ATCPHIT R, HMTFAZERGY. HRUTARIEEE:
o —Coordinates%&
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTIZR
o BL{"x":x, "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HJ
HRRLFRFH
RANBAT, EAEBRIEEZR. MRIAEERNXEESF LR, NESZEZIE
REE.
o work offset (Coordinates, list, dict, or None) --
RATFBNEASENTR, BT IEERSEL. BRUTHARIEEE:
o —CoordinatesXf &
o LL[x Y, z roll, pitch, yaw] HXHIEHF/REFRTZR
o BL{"x":x, "y"y,"z" z "roll": roll, "pitch": pitch, "yaw": yaw} #& = HJ
BHRRLFRFH
BNBAT, BRELERE, F5FMATILEERNES.

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

RFEHN R ANSE LIRNTHR, BN TRELIRRGT . HEENT:

o —ACoordinatesXi &

o BLI[x vy, z roll, pitch, yaw] 18 AV F/RALFRTIER

o PA{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&z\BY

HR/RLARTF

BRINBEATNAEREIERLIRR. MRTIELFANBEEE, NSELIRA
=




IDIIRE

iR [E:
NNETARYIE [E]
IR E|2EHY:

list of float

Pl
THERIEEPEIREHNMAZENXTA.

inverse_kinematics("grasping_pose")

HEAESERE AR ELIRENXTIA,

inverse_kinematics(create_pose([350.0, 0.0, 550.0, 0.0, -30.0, 0.0], "c1"))
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inverse_kinematics_nearest(coordinates, previous_angles=None, tool_offset=None,

tool frame=None, work _offset=None, work frame=None)

TR BT ERIFIA YA AN ESEFENERN ZAEzE B GEREE inverse kinematics

Do

SH:

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

EE R XD AITCPA YR, BRI T ANIEEE:
o —ACoordinatesxf&
o LLIx vy, z roll, pitch, yaw] #& X B /RALFRFIR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLFRFH
previous_angles (list or None) --
B ERFLIBOXTARE. BIROTHRIEEZE:
o None, ATFERAHANB[ANXTAE
o XTAEYIFE [E]
tool_offset (Coordinates, list, dict, or None) --
RAT#HssEAIRES DS (TCP) B, BT ITEMIRRAL. IEEEN
T
o —ACoordinatesx} 5
o LA [x,y, z roll, pitch, yaw] #& XAV E R /RALARFISR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLFRF
BANBATEEILE R, Eitk TCP A TIAEYRRENES.

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

AT ENRATCPRIE e, MHEXTTAZAERGEH. BRUTARIEEE:
o —ACoordinatesxf%
o BLIx Yy, z roll, pitch, yaw] #& RHIE /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &3 HY
HR/RLARF
BNERAT, NALBIAREER. mRTEERNGITLER, NWEEXZE

=}
RESR

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

AF®BHBEASENTHR, HYTFILEERSYE . BRUTHARNIEEE:
o —ACoordinatesXt&
o BL[x Y, z roll, pitch, yaw] #& XHIE = /RALFRFIZR
o PL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RLARTF
BRABRAT, REIERSE, £5EMTILEERNES.

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

AT EXHSEIANSE LIRH TR, ETESIRRAL. EEENT:
o —“MCoordinates¥f&

o BLI[x,y, z roll, pitch, yaw] #& A /RALARTIR




AR

o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=\

HR/RFRFH
RABATERAERIELFR. MRTELFRAXEEEE, WSELEFAR

EZ=
E[E:
ANRTIANTIR [E]
iR [E 3 HY:

list of float

< fil:

BEEHFARTE RO ELTERTIREZEFERE.

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

ATRBE-EZSHSZNRE, JLENENR—&ES. FilRfld, H'ET—1MEUES
AR ERTAE R H A .

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)

ZER BT ERIFIA YIS AN ESEFENERN FZAEaE B GEREE inverse kinematics

Do

SH:

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

B EXMN X T ANTCPAYR. BRI T HRNIEEE:
o —“ Coordinatesyt%
o BLI[x vy, z roll, pitch, yaw] #& NI E F/RALFRFIZR
o BL{"x":x "y"y, "z": z, "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RALFRF 8
tool_offset (Coordinates, list, dict, or None) --
BF#aE ALEH L= (TCP) M, HXTIREARRLEH. HEEW
—I::
o —ACoordinatesx} &
o LL[x vy, z roll, pitch, yaw] 48X HIE R /RALFRTIFR
o PL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&=\8Y
HR/RALFRFH
BNBATRELAERYS, Bt TCP LT ILRESRREMES.

tool_frame (Coordinates, list, dict, or None) --
AT TN B[ATCPRIETH, MM TFAZEREGH. HRUTARIEEE:
o —“ Coordinates¥t%
o PLIx vy, z roll, pitch, yaw] #& R EIH = /RALFRTIZR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &=
HR/RLFRFH
BIANBERAT, NA2RIAEER. MRTEERNEGETLLE, NESEZIE
RES.
work_offset (Coordinates, list, dict, or None) --
RATFBHNEASENTR, B TFIEERSEY. BERUTHFRIEEE:
o —“ Coordinatesyt%
o LLIx vy, z roll, pitch, yaw] #& X B /RALFRFIR
o BL{"x":x "y"y, "z": z "roll": roll, "pitch": pitch, "yaw": yaw} &= HY
HR/RALFRF 8
BAERAT, BRELERS, E2EUTILEERNES.

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

TS ER ARNSE LR TR, BN TRUIRRAE . EEEWT:
o —“NCoordinates¥} &
o BL[x Y, z roll, pitch, yaw] #& X EIE  /RALFRFIZR
o BL{"x":x "y"y, "z" z "roll": roll, "pitch": pitch, "yaw": yaw} #&3\H)
HRIRALFRF 8
BNBATHNALEIERLFR. MRITIELRRNEEEE, NEELRR
ER=
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IR [E]:
ANEBANTIR B REEE, B8R 1], ' ] ..}
1R [E] 58Y:

dict

fi:
L RGIH, AR EIFBEBIAZIHERE TCP #IirMXTRES.
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)

WRFMNAME—HREBABHAEZLSHNXT A, WAL REHIAZIERESEXTHEETRE

BT A H .

pose = forward_kinematics([0, 90, -90, 0, 0, 0])
solutions = inverse_kinematics_complete(pose.coordinates)
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wait(seconds)
1, FETE XAEREREERBRH—SNIT
BH:
seconds (float) -- F#sEtE], B [#].

< fi:
LERBIAEH EABBITAE XES, HENMEZBEFRFE 3.

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

HRHISTRESERNIINRB. AWRPITEEZIR, SRNERERMHRDEFRE 100 Z#.

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

RGIS EBIRM, BFHFHENZEERN, MENTSiEE, UESHWLUEEERMNITER
KD,

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)

76



AR

run_script(script name, arguments=None)

EENAREFAEIT—N (BE) HAERF.

BH:
e script_name (str) -- ESITHNAEFAR. MRNAREFEXHXG, FF
RN AREFHEERRE (Blan folder/subfolder/app ).
e arguments (dict) -- FRRHBIBITRAEFNSHE. BRIEHARNNERIEF
FIERRNETE script_arguments IEEVEAT.
P

RERMNE-—TERNNAEFRATNENRRE. KRG ESERZNRARERF—X.

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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start_parallel_script(script name)

HEENRREFFHTEIT—N GEER) RRRER. I8, TNRREFSIME, REH
TRREFEENREFE LRSS HIE.

SH:

script_name (str) -- ERHMNHITHAREFBIR. MREBEFEXHRG, EERAXA
EFHISTEERRIR (53N folder/subfolder/app ).

~f:

R Gl L — N HITRRERF
RE1T. ENHEFSFEE

, ATIIEREREERRE, URFRISANESFERET
7, ﬂ%?ﬁ%’f’ﬁlﬂn};%1¢;{—ﬁlﬁﬂ, ek,

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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stop_application()

FIE ST EESTHRAREF. XEENBEFULBENAEFMENEMRNBERF.
HEE, [EEESITH background R RIEFSHLEITIT.

#hih:
Scriptinterrupt -- IR MEA run_script EREMEZ R BREFPEITI®HES, NaSEEN
FAREFFM% .

P

R RGIR BT background R ER, B EEHFHNREEEESITHENRARER.

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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pause_application()

EEHAEITHRRREF. XEEENAEFURBAENBEFMLNEAMNARER.

fr

=

&=, IEFEIBEITH background I FTEF &M LEEIT-
Pl

BEE stop_application HLAE RG], HAPER T HLEE.

NI
181
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resume_application()

WE LRTEFFNARERF. HTIHRBRBETE paused RS TIETT, EILRBEM background
KRR EM.

fi:

BEE stop_application HLAE RG], HAERTHLEE.
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stop_and_release()

FLEYSRTSITHNARER, HBRBEFAEXT (BRENMERR). HIE, APFREFIE
EFRAXT (BRENMEENR) FREBREEITRENRAER.




IOIIRE

is_status(status)

REEFRTSESSHRERTSTE.,

SH:

status (str or list of str) --

BERENEFRSHURUATZ—RE:

IR[E:

'ready’ (HLBEATH, FRHERHS

'processing’ (. AEELIBHIE, AIeeHEE—LEATED
'hand_guidance_control' (¥l2§8 A&FF 55| STHIER)
'running’ (ML AEEEITRRBREFSMITERD
'paused’ (HLF/AEEEERAEFNIEE)
'emergency_stop' (RZEfl%)

'normal_stop' (EEFILEMEL)

'protective_stop' (fRIPIEILLEHL)

‘error' (AHEHIRKLEIFN)

‘position_limit' (&% T R4 ERHIIEM)

'safeguard’ (f& T Z2RIFPHD)

‘collision’ (& 7 Al 4% )

‘proceed’ (#L&8 A IE7E M HPIT R EkLE)

'stopping’ (Hl2& AETEFLLFZRF)

BFRTSESSHRERSRE (HAEERTZ—)

IR [E] JEH:

bool
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dialog_choice(text, options, title=", dialog_type=0, dialog value=None,

mandatory=False)
BIEFIRAIIHEIE . IHEESEEEFRIE, EFIAPEFESR—MED
SH:

o text (str) -- EMHBAFPRNER (BERD .
e options (list of str) -- AIHEFERIEI, BE MR ERIFRE.
o title (str) -- FHEAEM H E O AIFRRE
e dialog_type (int) --
EARPERHIIEELE, ATUARUATZ—:
o 0: FR /&
o 1: KKIh/ &E&
o 2: EEH /A
o 3: fHIR /4

e dialog_value (str) -- JARIFIFEREEE, MR EFBIAE.
e mandatory (bool) -- STBFER TV MEE A R EIRFRIZ. MRKEN
True , MFHEEABEW 208, GlanxmEEEO, HFLEEEIWRIER.

iR [E]:
FrikiEIn, BIAFP1ETHIIRHAFRE .
1R [E] 58

str

< fil:

W RGIRR T M EE— NS S RN E R EEEE. R TRAE, BEFRSERTHE
KH,

dialog_choice("This is just an informative message.”", ["Continue"], title="Information",
dialog_type=0)
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dialog_dropdown(text, options, title="', dialog_type=0, dialog_value=None,

mandatory=False)
YE—NHA TRIIFRERIXEE. BFRIEMEE, E2IRPEEHHAREP—MED.
SH:

e text (str) -- EMERAFHNER (B .
e options (list of str) -- AIEFEAIED, Bl THIIFRIETAIFRE
o title (str) -- AIEIESEH & O AIFRRE
¢ dialog_type (int) --
EARPERHIIEELE, ATUARUATZ—:
o 0: ER/ER®
o 1: pkIN/ &t
o 2: EH/RBE
o 3: fHIR /4

e dialog_value (str) -- JNRIFIFEREEE, MR EFBIAE.
e mandatory (bool) -- STBFER TV MEE S REREIRFRIZ. MRKERN
True , MIFHEEABEW 208, GlanxmEEEO, HFLEEEIWRIER.

1R[E]:
FrifiEIn, BI#iEP R TRFIFRE.
1R [E] 58

str

< fil:

W RGIRR T M e EESEE, FLRAAES MERPIERE, UEREFRE,

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

BE—NEXARBNENINEE. ZFRIEFAZE, HIRAPMAXAIHIA.

SH:
o text (str) -- ZEMEAFREE (SiElE).
o title (str) -- IMEHEH H E O RVFRER
e dialog_type (int) --
BAPERAOFEELRE, AIUIRUTZ—:
o 0: EE/E®
o 1: I/ GE
o 2: EE/HBE
o 3: R/ OB
o dialog_value (str) -- SRR IPIEERIEEIZ, MIREHIERIAE.
e mandatory (bool) -- FEER B MEIE A EREZEFRIZ. MRKESH
True , NIFHEMETBEM 288, GlanxABEEO, HSHEEEIWRIZR.
iBE]:
XARNEFRANAE
IRE|2EHY:
str
< fil:

I RGIRR T WA 8 — N RNHEXRGANEREE R TEAENER. APBAERE,
AERFRH—LER, flmATHEFIER.

name = dialog_text("Please enter your name:", title="Welcome!")
log_message('Registered user: ")
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dialog_yes_no(text, title="", dialog_type=0, dialog_value=None, mandatory=False)
BE— N BT IRANNEE. EFRIEHEE, BEERAFETEY—MRHE.
SH:

e text (str) -- EMHBAFPRNER (BERD .
o title (str) -- FIEIESRH & O AIFRRE
e dialog_type (int) --
AR EROINEELE. AR TZ—:
o 0: FR /KB

o 1: HIh/ He
o 2: BELH/RBE
o 3: {HIR/4UE

e dialog_value (str) -- JQRIFIFERKEE, MR ERFBAE.
e mandatory (bool) -- IEER BN MEE A EBEREFRIZE. WRIEEAN

True , WIXFEIERBEW 20, BIaNXERLED, HEEEIIWRIER.

1B [E]:
MBAAEE'R", RE True; IWREF"E", RIE False.
1R [E] 58

bool

il
R BIERA— N ERRFRIAITEE, ILAPRBEREHEREIENARERF.
if not dialog_yes_no("An error occurred. Do you want to continue anyway?", title="Error",

dialog_type=3):
stop_application()
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print(*args)

FHBITENRI MIEFAL . e TIRERIERINT Python AER] print ¥, EXHFZNEH
MAEXRBENESY, SHLBNERAFHEFRTRER,

SH:

args (tuple of various) -- Z3TENHIS .

< fil:

URFFRIATENLEERE. FRERERBERMER, $RERGEMR f-string, ZR
HEEl.

print("Variable value:", var)
print(f*Variable value: {var}")
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show_notification(message_text, message_title="Notification")

AFETEREENBIHER . XMEFRIEREEW. ARPUUAEREREDIEEENZ
RETERREESTE T

SH:

* message_text (str) -- ZEREF B RABHITA.
¢ message_title (str) -- B & HIFRR .




DTEE

raise_error(message)

EFAEETHNBEF DY B EXEIZHEE . ZEIRER N Applicationerror , A AEN TR
Fehifdk. MREAWHR, EESITHRAREFRFRIL, ZERUSIEREHERETH
erorlog B, AEER@IET cre + sHirr + L AR

BH:
message (str) -- EENBEFPHHEIRER.
#h:

ApplicationError -- 8 BENXHE.

< fil:

FENREFBEEHFAANARERSME THEMBRBA . MREBRGANMEL, WE
R RFEFF it %R .

# 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)

BE/E %N AR F IR HITHI S A E N Ri2FF iR A AR,

try:
my_main_program()
except ApplicationError as error:
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raise_warning(message)

AFETRHEBENESHBE. ITEMEFRE. EEREMHAERRFEER, T
HAPEREREDIEE.

SH:

message (str) -- EEF AP ENESHER.

< fil:

RIgFHNERMUBA LEE T —MEEE SR SREBIRIEEN, HRFIEFES
BRES; HBEBRTEIZHEUTH, EEBKESR.

# 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)
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log_message(message, logger="custom’, include_timestamp=True)
HHRIERIBEX BEXHH.
SH:

* message (str) -- ZiERBIBEIHE

* logger (str) -- EEANNBAEXHRIR. BEXHNLTHEX SRS
custom/<logger>.log o RAXHRA custom/custom.log o Wlﬁﬁ%ﬁﬁf?
CTRL + SHIFT + L REiHXE.

e include_timestamp (bool) -- BEEICEAYE S FIRMATE 2.

< fil:

B REEMEEICREER custom/measurements.log LI .

value = read_analog_main_input("my_sensor")
log_message(f'Sensor value: {value/", logger="measurements")
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BEFHMEREA BB EX BEXX .
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AR

set_shared_variable(name, value)
WEHZTEME.

TE RETNRAREFETHEEE. ENAEFLLERE, if #EZLEBW
REZTEANAREFETHEREZENSAEBRNRERE, FXA £5

S =
w\Ts, X=X

BhffiBR .
7’7-5 o
SH:
e name (str) - R ENTEZR.
e value (various) -- Iz 2 RIFH{E.
< f:

ZRBIRR T ENAEFNAEREZEELILHTNAERF. HTERAEFIFTEIT—
LILRRE, —BIZARSWIRE AR True IR IE. 1ESH, '_—Llé‘%i"x"'%?f' BEEARNSEHE
kR BTENREFRILLGHETESWANER, XHFELM, BERTRFSKK.

while not get_shared_variable("terminate_parallel_application"):

wait(0.1)
remove_shared_variable("terminate_parallel_application”)

FNAEFHRELFEEE, SITHITERER, AREREIFRERENR True IERHA+
TR R

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

set_shared_variable("terminate_parallel_application”, True)




IDIIRE

get_shared_variable(name=None)

FEHUEEHRET
HEE, £EZT
Enﬂﬂﬂ'ﬂf? R
'ﬁ' = o

8%

CERE. BANBAT, ZREEBAEHETRENE.

TE R TIFFH?;%LH%IEWW‘ FNRREFRILE, TG AZLE BW
REZETEANAREFETHEEZENZAE F'.:. RINREHE, BNH 24

name (str (or None)) -- BiREIRTE R (AARIREFHIEEN J None) .

RG]

FREHNTEE (REMETENFH).

IR [E] 4 H:

various (or dict)

fil:

12 A set_shared_variable 7=, HPEZEERRTHE £EZLE HXEHMAE.
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IDIIRE

remove_shared_variable(name)

Mr— M HZTE. MBREFITEBLENRE.
HEE, #£ELE RETNAEFETHEGEE. ENREFLILR, E AZLE BaW
Baiffifc. MRFETEENAREFETHEEZENSAEBRNRERE, FXA £5

-n-E o
SH:

name (str) -- ZRFRHTE B

~fi:
1H8 7 set_shared_variable 7=, EHEERRT A XEZLE HXRBEWAE.
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DTEE

set_global_variable(name, value)
HELRTENE.

HEE, N 2EZENERRKAMLN, MEXAFERSHNFARNAEE. Eit, &
MEWE £EZE TBEENRERREMER. MREERAFEARNINAETHEIER,

YR AEZLE

SH:
* name (str) -- ZRENTEZR.
e value (various) -- IZZE EHIHE.
< fi:

WRGIRR T — 1N EENANASEITERINEREIRE . BFEREERETHEY—1 2
Bit#iss, HESRBIMNARGERANEEIZITHEER.

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)

97



IDIIRE

get_global_variable(name=None)

EEMEEERTENE. RANFEAT, kRS EBAMELRTEMNE.

IR, N 2EZENERRKAMLN, MEXAFERSHNFARNAEE. Eit, &
MEWE £EZE TBEENRERREMER. MREERAFEARNMNNAETHEIER,

BYA #HETE
SH:
name (str (or None)) -- ZIREIHTEZTR (WRREFFBEZTENA None),
iR[E:
ZREMTEE (HBESMELENFH),
R EIAEH:

various (or dict)

~fi:
BEE set_global variable K=, HHPEZEEERT £EFE HARBAE.
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remove_global_variable(name)

Wi— 2 RTE. WRE, BLEBHELE.

WEE, X LETE NBRRAANL, DEXNFERRINBEACDREE. Hik, B
A £ETE TABEMMEMNEENE . NREERBEE SN METHEER,
DG s

SH:
name (str) -- ZRFRHTEZR

~f:

RGIMERFEEREE.

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

99



AR

set_state_variable(name, value)
WERSTENE.

HER, ATZTETERHMNEINAEMENH, HANEEINAPER. ENTRER
4483500 variables SR FHITREMBEN . B UTLE HEHERLE, HERE
ZIZABNE, KETE WEERIRRE Panel Interface PERTR/REE, ATNEFIEH
EESITHIRA.

SH:
e name (str) - R ENTEZR.

e value (various) -- iZZE EHIFE.

{5

RIS N A EX T —1NRiER percent L£RVRFSTS & progress , WAR—NAIEN7SEREEHY
boolean BVRZSTEE logging - progress TER T AR LR FHIZFHHEIHE;
logging iFERTRERBICREEEH . AFPAIUERMFHEYE logging BIE, MMEHES
BEEFRITA.

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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get_state_variable(name=None)

EEHEERSTENE. BANFEAT, ERBSERABERESTENE.

HER, ATZTETERHMNEINAEMENH, HANEEINAPER. ENTUER
438 35HY variables SR FHITREMBEN . B UTLE HEHERLE, HERE
ZIZABNE, KETE WEERIRRE Panel Interface PRI R/REE, ATNEFIEH
EEZSITRIRA.

SH:

name (str (or None)) -- BIREMTEZFR (MNRIZEFFHLEENM A None).
IR [E:

ZRENEEE (KELFEEENTHR).
G ESiH

various (or dict)

< fil:

WBEE set state_variable BRG], HPEEERT KETE HXEBAE.
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read_actuator_position(actuator_ids=None)
RN SNBTERITRNAEME.
BH:
actuator_ids (None, str, int, list, set) --
EiZIAITERID. AR T ARIEE:

o BAXTHID (a0 6)

o ZAXTRIDFIZFR (Blgn [1,4, 6] )

o ZANXTHATRMES (flan: (71,4 6})

o {EFEE ALL KIN_JOINTS 8 None MFr# F%=T5iLEY

iEE]:
FHERPITRRNAEME (BAI: [deg]), HEXTUR:

o BANETHEME -> float
o XTHEETIFK -> float Tk
o XVIDEHIE EAVRET -> float FF8L

BB 2EHY:
float, or list of float, or dict of float

fil:

FTENBEER XTI TR LRI B R

print(read_actuator_position([1, 4, 6]))
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read_actuator_velocity(actuator_ids=None)
EE—N ZNTABENITRNREE.
SH:
actuator_ids (None, str, int, list, set) --
EiFEAIITRSID. AR T A NIERE
o BAXTHID (a0 6)
o ZAXTRIDFIZR (BN (1,4, 6] )
o ZANXTHXTEMES (BlIn: (1,4 6})
o {EFEE ALL KIN_JOINTS 8 None MFr# F%T5iLEN
iEE]:
FriEkITERRAERE (B4 /), ATLLE:
o BAXTREME->FAH
o XTEEEIIF -> FRBIIFE
o XTIDEHEEEMME -> FaliFH

IR [E] JEH:

float, or list of float, or dict of float

~fi:
EENIEPIITERE, UREBNRIRANITES.

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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get_linear_velocity()
SREUHLERATCP (TR ILR) HZIRE.
y-ACIE
TEHZRE [mm/s].
iR [E 36 8Y:

list

~fi:

IRENFHFTEN HRTLIRE

print(get_linear_velocity())
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get_angular_velocity()
SREUHLERATCP (TR ILR) HRAIERE.
y-ACIE
TAENARE /7]
iR [E 36 8Y:

list

~fi:

RENFHHTEN AT AR .

print(get_angular_velocity())
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read_actuator_current(actuator_ids=None)
RN ZAOBETERITRRRIE N -
SH:
actuator_ids (None, str, int, list, set) --
EiZEAMITERID. AR T ARIEE

o BAXTHID (a0 6)

o ZAXTRIDFIZFR (BN [1,4, 6] )

o ZANXTHATEBRMES (flan: (71,4 6})

o {EFEE ALL KIN_JOINTS 8 None MFr# F%=T5iLEY

iEE]:
FRiEsKHITESRUER{E (B A), AILE:

o BAXTEMRE > FRE
o XTRMETIR > FREIIR
* XTIDSHREMRE -> FriFH

IR [E] JEH:

float, or list of float, or dict of float

i
ITENHI B AR EES THRITSRER, FIONE: —REITEIARE],

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()}")

—REAMEIIE G .
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tool_pick()
HE T ER9HTERTh 8 LA A . X ATRESBM T E R ZS S T REIRM
P
HET BANERINEE .

tool_pick()
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tool_place()
R AR ENRE IR E . XS B T RAMRIF R ASUFIES IR .
il
HETAMEIRE.

tool_place()

108



IOIIRE

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

ANFAREIREPHITRETRAAE

B4
e payload (float) -- TR$1%; (E&£ + fIE4I&M), B4I: (k]
e center_of_mass (list of float) -- FIFTFEZMEZRARLD [x v, 2], BALAK [M]
e inertia (list of float) -- 1R 5EME R FF A E HOHIFIFR [kg-m?]

il

EN—MIEMEAEMFETER TR,

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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read_digital_main_input(identifiers)

EEHFERMN AP ZPREI/OME.
BFI/OBIRMIRTS A -

* HIGH , F#/R1E True T
o [OW, R#/RE False TR

SH:

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

e EEIZERLE 1I/0. #RRFFAILAZ I/0 /S, WAL STECLAiXLE I/0 HIME—BEX

o HANKTE (int) HEENRAM (str) -> IREFH/RE

o HFIIFE (int) HEEX AT (str) HRE -> IREITH/RIIE
o HFEA (int) KEEXBMES (str) BURE -> BEAH/REFH, BARR

IR[E:

FriEsK &= 1/Of % /R{& (HIGH = True, LOW = False)

1R [E] 58
bool, list, dict
< fil:
BIIFRFR trigger HECAEF—PMHFMAN . HRBHEEFZMLIZITA HIGH FH4E
HmiT

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

EERRT8 N FI/O, H G /RIEM Z it 5| REE R A0FI255 2 B HIEHK .

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)

ERHFTRAN LR F—D ZODAAEI/ORE.

BXRIEMER, BESRAZESEMA read_digital_main_input's

111



AR

read_analog_main_input(identifiers)

EEUEMERAN AP — ZPREEI/OME.

RN 1/0 AL FRERASERIEN . HELL 0.1 APHFITIREFIEE,
55 RNSKPREEE 5.5 V B SEPREEAME 5.5 mA. #R#5L 1I/0 KIBUESERE 79 :

e 00X 100V (BEER)
e 40 ZF 20.0 mA (BRIER)

SH:

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

XEKRE /O &

REZIZIMPL /0, #RRAFFALZ I/0 RS, WAILLEASERIXL I/0 ME—BEX

B AIIRUTZ—:

o BANHTE (int) HBEEN AR (str) -> IREFH/RE
o HFFFE (int) LEEXBRTIE (str) TRE -> |

iR
iR

o HFHEA (nt) KEENBMRES (str) RS -> |

EEFRTIES

iEE]:
EriEsKH9FEHL 1/0 FOBUE
BB 2EHY:

float, list, dict

fil:

ElfR/REFH, BARINT

BRISERRERN THEMERSIAB 2 'temperature's —NMREERRIEZINZMN,
HECHEIREE 10.6 mMA RAR—IM A NHBENIEREERE. BEFBEUTIEFSEN

RBEFHITIET, HiXBZIRFREN, ZEFRHIEET.

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)

EEEM T RI/OFEAH—1 SN FRAI/ORE.

BXRIEMER, BEBRMAZEEMA read_analog_main_input',
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write_digital_main_output(identifiers, values)

EANHFEMH EINP— SPSFRBI/ORIE.
BF /ORI RMIRTS A -

e HIGH , F#/R1E True TR
o [OW, R#/RE False TR

SH:
o identifiers (int, str, list (of int or str), set (of int or str)) --
IEEZEBSAML I/0. FRRFFA AR I/0 /S, Il ZAI AR XL 1/0 /Y
MW—BEENXZMR. AIUURUTZ—:
o BAMYF (int) KB EXETR (str) -> values 2T /R1E
o ¥FFIFE (int) LBEXBZMIIFE (str) BURE -> values BF/R1ET
*=
o F&ES (int) HHEXBMES (str) ZRE -> values BT /RIEF
B BARKIRET
¢ values (bool, list (of bool), dict (of bool)) --
EE AN FI/O8F/RIE (HIGH = True, LOW = False). #R#E identifiers , ]
URMUTZ—:
o BANL/RIE -> MR identifiers 284 1/0
o /RMEFIER -> tAR identifiers & 1/0 FR
o FI/REFH, BAFRRTF -> AR identifiers & /0 &&
< fil:

FRIZIFBIR ‘trigger’ FELLHP—MEFHL . HREETIEEIRHA HIGH #4100 Zi,
RIEWRE R LOW, EIZHFiH & E—hKod.

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

B8 (0%I2552(8) BEARIBIMHFI/O, THBFERAMRIIR, RERNEAN
£ ME.

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)

BENHFIREH EANP—1 SPIFAAI/OMIE.

BRIFMER, BFSMZELMA write_digital_main_output's
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write_analog_main_output(identifiers, values)

BN R EmH EAP— SPSFREI/ORE.

R 1/0 AL FRERASABRENX . HEL 0.1 APHFITREMEH, XBHKE /0 &
55 RNSKPRAELEE 5.5 V B SEPREEAME 5.5 mA. #RH5L 1I/O KYBUESERE 79 :

e 0.0 Z 100V (BEER)
e 40 ZF 20.0 mA (BRIER)

SH:

o identifiers (int, str, list (of int or str), set (of int or str)) --
IEEEBSABL 1/0, #RIRFFRILLZ I/O /S, WA LAR A EC4A XL /0 BY
E—BENXZH. AJLURUATZ—:
o H/AKE (int) SRBEENAFR (str) -> values & float
o HFFIFE (int) HBEEXBIRFIFE (str) ZURE -> values 2 float 7
*
o —HHEIF (int) HKBEXZR (str), BREE -> values B—PLAFRIR
TR, EX float BFH

¢ values (float, list (of float), dict (of float)) --
ESAHIRI 1/0 BIBE. RIE identifiers, AILARUTZ —:
o B float -> WIR identifiers 284 /O
o float 5% -> WIR identifiers & 1/0 %3
o —AMLURIRFFARE. EA float BIFE -> R identifiers & 1/0 &

A
(=)

< fil:

Ri&—/NFI4Z LED B9 RGB EN Al EIZZEZE| = MEHL 1/0, HBEEXZMA 'red’ 'green’ Fl
que, ES R AREETEE [0, 255] EHIZME R & ABETER [0.0V, 10.0 V], tREIEEEAN

XLEHE.

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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write_analog_tool_io(identifiers, values)

BENRITEI/OERF—1 ZAOHEI/OME.

BXRIFEMER, FSRMA ALY write_analog_main_output'.
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wait_for_digital_main_input(identifier, value)

FHHFERN LA PR/ OEREFEE.
BF /ORI RMIRTS A -

* HIGH , F#/R1E True T
o [OW, R#/RE False TR

8%
e identifier (int, str) -- IEEEZEFFHI/O. FRIRAFRILLZI/OHS (int) S ELLA
1ZI/OHIME— B TE X BFR (str).
e value (bool) -- EZEFAIE.
Pl

BRIZIG R trigger DECAEF—NHFBMN. HRBRIGSHZMERTH HIGH FHEUE
MiT.

wait_for_digital_main_input(“trigger”, True)

E%”“WJLIE/RT R RER LB S IFIEF, HEE/OBMAFFRBNNREIL. 1tF
FFRBANRERTXMAE, ETEARGIATIALRX—R:

BHREAMAGEERAEF . EHEMFEI/ONE, HEEEEEFAREEEMEER

0N o

# 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)

FREREGARMBIERRREFD, UMELGES EITHFHZIREHEERRE.

# 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)

FEHEHFTREBN LR PHRAN/OREREIF EE-

BEXIFMER, ESRAZEZUA wait_for_digital_main_input'.
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wait_for_analog_main_input(identifier, value_range)

EF R ERMN LR PEN/OEREEEE.
WL 1/0 AT TFERERNSERER. HEL 0.1 AL HHITIREME, XEKE /0 &
55 FKSEPREJEME 5.5 V S SEPREERIE 5.5 mA. 1E#l 1/0 BEVESEE J3:

e 0.0 E 100V (BEER)

e 40 ZF 200 mA (BRIER)

BH:
e identifier (int, str) -- I8 EEFFFH/O. FRIRFFRAILLZI/ORS (int) O BECLE
ZI/ORIME— B E X AR (str).
¢ value_range (list of float) --

EEFFZ /0O XELTEEAMNE. XRUATZ—:
o [FEFHEETIRF LR (Hgn: [5.5 7.0D

o {gETPFR (Hlan: [5.5 None])
o UZELFR (flan: [None, 7.0])

~fi:

BMNZE—NMLTREEFERXPRIL /0, KRHIFHAREEREBKEET 80V, XBHE
80 Fx (KL 0.1V AL,

wait_for_analog_main_input(6, [80, None])

120



IDIIRE

wait_for_analog_tool_io(identifier, value_range)

FHERU TR0 KA FHEN/OEIMEFEE.

BRIFMER, FSHMAELMA wait_for_analog_main_input'.
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get_runtime_position_offsets()

ZERBIRENBFANCEREE.

1A
MEBAMMNERBE
yAEIE- iR

list of float
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read_button_state(channel=None)

ERASAFTER—NEAETBEUREN SRS (BBIET). HIE, EAIEIEE
DERIRASITR EZN, BAENEEERS.

AU THIRAFENZR LS X

SH:
channel (int or None) -- #4AFRIREF, RIBRASBZ BT, BOABELT, LR
BT B EIRERIRT.

iB[E:
ERIZHNHAMRSATRE, AEMIHENIHAINRE, FTTERFM (1: bool, 2: bool, ...}
s

IR [E] 58

bool or dict of bool

i
L RBEER B E GRS HEHTENMER.

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)

BLREMEREERREFET. EAVTSERRMIFM2EENREEASITHENAERF

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)

NE—NTCPEEFEFPIRATRERR . BRRSFESHERIIEEHUMRSE. HE
£/ UTF-8 mADAmEMRED. tLsh, HEBITXARLERFRF 0x03 (Pythondh g o3 ) 53B@.

SH:
o ip (str) -- BRSSEFHIIPHEIE (5050 192168.802" )
e port (int) -- BREZFAIHEIKIHOS (BIEN s0001 Do 3w PRHEIZE 60000 2
61000 2 8],
iB[E]:

TCP ERFEFImMER, AT AEMZELCEE.
IR [E] JEH:

Socket

fil:

RGBSR RN FAIEF A TCP EEFE iR SEI—MKE S TCP EREFIRSZ R 2 BIHEF.
BREMERE, RAREFPIHFERE[LEVEERS. WEEEE, BERiRLZECHHEER,
=g XHEE.

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)

BIE— TCP EHEFREE, TLEES 20 MEFH. HEER UTF-8 HlB, FRAXAL
RFEFF 0x03° (Python #177 'x03" ) 3b&.

SH:

port (int) -- ZPimAliAE)ItAR SRS (Bl s0002 ). i CBREIZE 60000 2
61000 Z |8],

iEE]:
TCP EEFRE[IR, ATLREFMBZBCEE.
1R [E] 58

Socket

< fil:

I RGUERN AIZFTE TCP EEFIRFHFESE—NERNZT IR ENEF. 5, RS
BREEERO L FEEASHEFREE. RERSFFHEFPIRLENRES . WEIH
BE, RSHEXEEACHIHER, HREXASHECEETPIRERE.

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|E— UDP EEFHTEMER. HEFER UTF-8 /L, HAXAKLERFER 0x03°
(Python #1%7 'x03™ ) 43B&.

2%
port (int) -- LEIEFAFEIAIHROS (BIEN 60003 ). ¥ FREIZE 60000 2] 61000 2
8]

iB[E:

UDP EHEF R, ATLXEMZUGES.
IREI2EHY:

Socket

< fil:

W RGIERNAIEFTE UDP EXFSE—MERIENX R EEF. 8%, BEFHE
BERO AT EEAFENmER. RARERFFENRLENEES. WEHEE, &
BEFLEBCHHEE, REXAERE.

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)
EFTFFHY TCP E#E & EH AR 'script_send’ BIHSR.
BH:

message (str) -- ELXAHE.

< fi:
BT TCP [EE A A REMIT AR F R IXTHE :

send_message("Hello World!")

AR &R, XEBIRFLUAL TR

{"script_send": "Hello World!"}
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receive_message(timeout=None)
MIBR 'script_receive' BIMERIFTF TCP EIHHWCER.
BH:
timeout (None or float) -- FFHEN&IKATE. RKIEE, WERFES.
i

SMNERIR BT TCP RN B A FF R X LA T 83 :

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

AEMEENim, R AT HRUGHTENER |

message = receive_message(timeout=3.0)
print(message)
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clear_messages()
EBR TCP JHRBAFI R AT BE I RIS AR SR REHR -
il
EFHFEE 2R, ANEERRIBHESEELR.

clear_message()
message = receive_message()
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Coordinates REX T —MF LR, ATRTERHHHIEIRELER, HATEXLIRR.
__init__(coordinates)
B — Coordinates 3%, RAILMERYFERLINE, HE D LRI ALIR.
BH:
coordinates (list, dict, or Coordinates) --
—RFFERI LR, TURUTZ—:
o FIRER [x v, z roll, pitch, yaw], SIEERMK [mm], FHEMERHGA []
o FHR (X5 x 'Yy, 'z z 'roll' roll, 'pitch': pitch, 'yaw": yaw}, LB {EEBLIK
[mm], FEMERAGA []
e — Coordinates J R (£#I5—> Coordinates Xf%)
ISR
IRBALFRMERIE— Coordinates X5

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

ﬁ'JE_ﬁ\@;g%ﬁﬁ*}l%ﬁkgﬁ‘ﬁl‘] Coordinates 5(7_"%, 1§FH get_current_coordinates El%lo

current_coordinates = get_current_coordinates()
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property position
Coordinates X REIL B &5 .
EE:
g, XA Xy 2], BAK [mm].
IR E]2EE:

list of float

property orientation
Coordinates X R B 5 EFRST -
EME:
7, FRHA [roll, pitch, yaw], BALH [°].
iR [E 36 AY:

list of float

to_list()

1% Coordinates Xt &% A LFRMETIFR, A [X Y, z roll, pitch, yaw], fIBEEL{A
[mm], FERERMLA [].

iEE]:
AFRERTIFRBZN
1R [E] 58

list of float

< fil:

WMET P FIRFERER Coordinates R AT AR Ltk R % -

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()
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to_dict()

1% Coordinates X5 # N LIRMEFE, FRA X% "y"y, "z" z "roll": roll, "pitch": pitch,
"vaw": yaw}, LEEEBEANA [mm], FEEESEMNA [].

iEE]:
AFRERFHER
BB 2EHY:

dict of float

< fi:
LEE P FHMFR{FEH Coordinates B ATE L R %1 :

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

# convert to dict
coord_dict = coord.to_dict()
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inverted ()
I+ EIt Coordinates 35 Bi# 2k
EE:
TR R A IE
pAEE S

Transform

< fil:

¢ = 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])

133



AR

class Pose

Pose MREX THLRRAREDS, HELE (IEFMAE) UKREBEER (BARE—HLRALUE
W EMECERA) .

__init__(pose)
B — Pose XK, AILURAI BFRE ID MBERFHES, SEMAN[ANHRETS.
BH:
pose (str, int, or Pose) --
BMENESSIA, TURATZ—:

o HBUBEDREMHMZEZIR (str),
o BIREFERBEZLESHID (int)
o —/ Pose W& (E#IB—1 Pose F&)

ISR
NEHREMH—NES.

pose = Pose('start_pose")

BIE— Pose 3%, BEMIANHFIRL, £ get current pose R,

current_pose = get_current_pose()

BIE—1 Pose &, SEEERLFRMECE, FH create pose R,

pose = create_pose(coordinates, configuration)
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property coordinates
ZESHIEER, 2— Coordinates 3%, BEMEMSEAE.
iRE:
ZETSHI AR
ACIESicH

Coordinates

property configuration

HAT—HESYUARATLUREHSRA XTSRS 8 MRl B2 L, EHEEENA—IMF
(08 7) FFFEHE (c1'F 'c8) UME—FREES.

1R [E]:
RBEEERNZESI (AR 7).
1R [E] 58Y:

int
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class LinearSegment

LinearSegment 3 &R TCP (TREALR) B EARMIRIZMEREFE. N, EERMENER
J'#\ HMEEURBFRLHREFXZRER. WEEFEATFNEMERERS, URREZET
L.

__init__(linear_segment)

87— LinearSegment 3% .

SH:
e coordinates (list dict or Coordinates) -- B#r&4 4R,
e linear_velocity (float or None) -- FREELIEE [mm/s]. IRKRENLIRE, ¥
FRER%REE.
e linear_acceleration (float or None) -- FTEEZINIRE [mm/s?]. SARKEN &
IRE, ¥EREBREMEEE.
¢ blend_radius (float or None) -- R FFIRLHIR EH1E [mm]. SIRKESCEE
H1Z, BFEH 0.0,
KR -

Bt E X EEH B LinearSegment 3% :

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

S EABIAE:

linear_seg = LinearSegment([100, 200, 300, 15, -15, 30])
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property coordinates

R B R FR, 2— Coordinates X%, BEMEMGEE.

iEE]:
I ER B9 Bl AR AL R
IR [E] 58

Coordinates

property blend_radius
R FFIRLRUR & F 12,
AR
BIFEEFEZ.
IR E2EH:

float

property linear acceleration
LEEZFR BRI INEE . 205R A None, MIERAE/&MEREE.
EE:
PR B2 IR B
iR [E 368Y:

float or None

property linear_velocity
LR PR B4R E . 2SR A None, NMIEAEF/H%EEE.
y-ACIE
TR RI IR .
IR E2EH:

float or None
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class CircularSegment

CircularSegment & f#ik TCP (TEAFL &) B ELER B FrNERBER. 1R, %
FEZESHAEHREEHE. i, EELSMENGRE. ZNREUREFHEEHESERE
B. WREAEEARERARRZ, UHRRZENFEBTIE.

__init__(circular_segment)

817 — CircularSegment %1% .

2¥:
e intermediate_position (list) -- &[5 BARAAAREE R ERIPIENLE [x, y, 2. HE]
L EREEFEEIREE.
e coordinates ((ist, dict or Coordinates) -- ¥R %R
e linear_velocity (float or None) -- BAEE L IR E [mm/s]. GARKE X &R
B, ¥EREB%MEREE.
e linear_acceleration (float or None) -- BRI M MNIRE [mm/s?]. TIRKRE
NE&MmEE, BERALBR&MEMEEE.
¢ blend_radius (float or None) -- E5FFIELHIRE & 312 [Imm]. MRKRENES
12, BiEA 0.0,
ISR :

Bt E X ESHEIE CircularSegment T8 :

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

CIAESEONINEE

circular_seg = CircularSegment([0, 300, 300], [100, 200, 300, 15, -15, 30])
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property intermediate_position
ZERREGE. B Xy, z 855 [xy, 2]
EE:
ZE R PELE
IR E]2EE:

list

property coordinates

R B#rstR, B— Coordinates Xt%, BEMEMAEIE.

iEE]:
It ES B B AR A AR
BB 2EHY:

Coordinates

property blend_radius
It FIRLHUR & F 12,
iR [E:
BIFEEFEZ.
IR E2EH:

float

property linear_acceleration
LB BB IR E . 2SR A None, MIEAEFH%MEEE.
EE:
PRI IR
IR E2EH:

float or None

property linear_velocity

LB TR RIIRE . 2SR A None, NIERLB/H%REE.
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iR [E:

TR IR .

IR [E] 2AEHY:

float or None
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class OrientationSegment

OrientationSegment R IA T — MRS ER, HP TCP (LA LR RIBIMEIAZRS
hEE:, RRMRIFAEAT. Ith, EXESHENARE. AMREMEFHRLCHESERER.
WMRREEEFEXRT 0, N TCP MM B EEEB R ERIF IR

__init__(orientation_segment)
B3 OrientationSegment X%,

SH:

e orientation (list) -- BiFr&ER. FBEMUERFFIE.

¢ angular_velocity (float or None) -- BAEERIRIRE [°/s]. WMRKEXABIERE,
BEREAREE.

e angular_acceleration (float or None) -- BRI R INIRE [°/s°]. WMREKE XA
mERE, BERAEEAMEEE.

¢ blend_radius (float or None) -- R FFIRL IR A& H4E [mm]. SREEEKXTO
B, TCP (TESLE) AIFEEIAIZER M BERTIESE . MMRKEEAERE,
1&EMH 0.0,

FoiE R ¥ -
BT E X A2 #6132 OrientationSegment %1% :

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

S fE AR E:

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

ZERH BFRZETRS. LABREIA [roll, pitch, yaw] () TR

iEE]:

ZER Y B ARERS
IR E2EH:

list

property angular velocity
ZERHAERMAIRE . R A None, NERALFAEEME.
EE:
B AIRE
iR B 268

float or None

property angular_acceleration
ZEHAERIAMIEE . 2R A None, NERLFRAMEEZE.
iR E:
HAEE R A PNk FE
ACESiH

float or None

property blend_radius
R FFIRALRVR & 415 .
IR[E:
BIFREFE.
G ESiH

float
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class CoordinatesSegment

CoordinatesSegment 3 R I#iA T KT =B P& BB LUAR| B fr4R. MBEEZ T, TCP (TR
FibR) BERNALURERD. N, EERGSHENKRE. &MEREUREFIHLCHES
HERER. WRAFEAITFRERS, UHRECETETE.

__init__(coordinates_segment)
813 CoordinatesSegment %1% .

SH:

e coordinates (list dict or Coordinates) -- E¥RLHR.

e linear_velocity (float or None) -- BAERRIZ IR E [mm/s]. GARKE X 4R
E, BERER%TEEE.

e linear_acceleration (float or None) -- AR B4 M IIRE [mm/s?]. tHRKE
Ye&MmRE, ¥EALB&MEMREEE.

¢ blend_radius (float or None) -- ER FFIRL IR & 12 [mm]. MIRKRENERE
12, BFEA 0.0,

HiER

BT E X EE 861 CoordinatesSegment & :

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

AEEEINIER

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

BRI B#rsetR, B— Coordinates Xt%, BEMEMAEIE.

iEE]:
I ER B9 B AR AL R
IR [E] 58

Coordinates

property blend_radius
R FFIRLRUR & F 12,
iBE:
BIFEEFEZ.
IR E2EH:

float

property linear acceleration
BEEZFR BRI INIEE . 205R A None, MIERAE/&MREE.
ZE:
PR B2 iR B
iR [E 368Y:

float or None

property linear_velocity
LR PR R 4iRE . 2SR A None, NMIERAEF/H%EEE.
AR
TR IRE .
IR E2EH:

float or None
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class PoseSegment

PoseSegment Xt & #Eik T X T =B PR M ERILUAE BirERS. #HEEZ T, TCP (TAFILR)
BENALMEEED. N, ERESHENERE. Z%ﬁlh_l"' UREBFIRCHREERER.
ZWREFRATERRRS, URRERZEFETE.

__init__(pose_segment)

B3 PoseSegment 3T .

SH:
e pose (Pose) -- BIR&ER.
e linear_velocity (float or None) -- BAERRIZ IR E [mm/s]. GARKE X 4R
E, BERER&MREE.
e linear_acceleration (float or None) -- RSB fYZ& M IR E [mm/s?]. WRKE
X&MmMERE, BERER&MMEEE.
e blend_radius (float or None) -- R FFIRSLHIR EH1F [mm]. SIRKENCESE
H4F, BFEH 0.0,
MR -

BT EXFFEESH B2 PoseSegment 315 :

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

X {5 F R B P O BB RN E TS :

pose_seg = PoseSegment('target_pose")
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property pose
ZE R ERERS, 82— PosexR, BRMNE. FEFMEEE.
EE:
ZE R B RS
IR E]2EH:

Pose

property blend_radius
R FFIRLRTR &F 12,
iB[E:
BIFEEFEZ.
IR E 2R

float

property linear acceleration
BEEZFR BRI INEE . 205R A None, MIERAE/%&MREE.
EE:
PR B2 IR B
iR [E 36 8Y:

float or None

property linear_velocity
LR PR R ZiRE . 2SR A None, NMIERAEF/H%EEE.
EE:
PRI IR B
IR E]2EH:

float or None
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PathIREX THIBRAER MRS NESZEWET AR EERFERETIATSETHRSZNRE
X, MEMEREEIIR. MRBEENEHBIFTEZNSAEREM (RELNL), NWRZBEAL
BEERTR. WRBHEMINREES, WIRREAESLREZ. BEMNEENESTE (MA24E
R BEMSRIEEE AR, MERENEEBRESEN.

_init_(path)
fEPathxi5, FTLUBE ZFRSIDINEERFNEREE.
S

path (str, int, or Path) --
ZMmEHMBESIA, TURUATZ—:

o HWIEFEDEREFREFMAIR (str)
o HIEEDTEREFERZENID (int)
o —APathxf& (E#l|5E—Path3fR)

SR -
NEHREE R

path = Path("pick_place_path")

BEPathx R, BEEMINIALESHEXHEERE, EH create path R¥. TE, BER
WA AR IR

path = create_path(initial_pose, segments)
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property initial_pose
BRI AR TS
EME:
DILCDIR- PN
AP SicH

Pose

property segments

BERFESHNER. I8, BNEERLLEER.

iRE:
BEME.

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

add_segment(segment)
BEARMEBERE
2

segment (LinearSegment, CircularSegment, OrientationSegment, CoordinatesSegment,
PoseSegment) -- BEIRIMBIEL .

w~Bl:
AR T A VR IR -
# 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)

BEMEARMBRERE.

SH:
e coordinates ((ist, dict or Coordinates) -- FR1ZHI BAR4LHR,
¢ linear_velocity (float) -- £ 1FBIR AL T EIRE [mm/s].
e linear_acceleration (float) -- RIFRIR AL T EMEE [mm/s?].
¢ blend_radius (float) -- BRI 22 IFHEE &2 [mm].
il

AR T A UR IS M B -

# 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]))

ERLERGIH, REBEAMESHY. Bit, BERERESH. SHETLIERBOER R
HE-

# 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 s 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)

F—NEREXT—1EREEE B FREMESR, |KEE 500 mm/s, mAMRE A
1000 mm/s?. JFE, XLELFRASERBHIAE, FARESERENXT100 mmATREEERE, Xit
VR IX L AR FRIR B LB ME AT E . o NEMEEIS &M R INE T — 4R,
RAIRE 7250 mm/s, FAMNIRE A500 mm/s®,
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add_circular(intermediate_position, coordinates, linear_velocity=None,

linear_acceleration=None, blend_radius=None)
B EEECR BB RE
SH:

e intermediate_position (list) -- (12 P EIEFRLIRAPEILE (X, y, z]). FiE
N EREERETERAIEE.

e coordinates (list, dict or Coordinates) -- I&12 B B Fr2LFR.

e linear_velocity (float) -- RIFRIRARZMETERE [mm/s].

e linear_acceleration (float) -- 5t iFH R K2 T EMEE [mm/s?].
¢ blend_radius (float) -- X4 2 IFEUR AR [mm].

Pl
AR T A AR ERER :

# 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]))

ARLERGIT, RAEEEAMESHY. BAit, BEREREEH. SHRLALIERBOER R
7E -

]

# 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)

F—MEREN TEISIEENPENE BRI HITREES, |mAEEHN 500 mm/s, &K
HERE A 1000 mm/s?. IR, XEBRASWTLIEE, ERFEEEXT 100 mm AR
EERZ, AFREXESIRUBRELEMESHMNEE. F2ANBRNEDT T— P EMEE
T—BfriritTRBAES), SKREA 250 mm/s, mAMEE A 500 mm/s?,
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add_orientation(coordinates, angular_velocity=None, angular_acceleration=None,

blend_radius=None)
EREFERERM—NFEE.
BH:

e coordinates (list dict or Coordinates) -- B2 B EFRLHR.
e angular_velocity (float) -- RIFHHRXTERIRE [°/s].
¢ angular_acceleration (float) -- £ IFHIRATERBMRE [°/s*].

* blend_radius (float) -- ExFFIRAL R VFHLR & 1F [mm]. EXT 0 RRFERA
It BRI ERT, TERERURRTNES .

~fi:
HEER AT R T AR :

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

ARLRGIS, REBEAMESHY. Bit, BEREREEY. SHRLALIERBOER R
Eo

15

# 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)

BE—NBRENTEEE B A BRI, RAEER 250°/s, mAMEEH 500°/s%. i&E
B, EITIZRERN, F—MEEEHERE, RARERESFEERT O (B
OrientationSegment.__init__ ), #1{%5?%?%??%:5&0 %:EQEXT@JE$I'T‘H[‘ETJ [150.0, 0.0,
-90.0] KYHEsE, ®AEER 500°/s, RAMIEEHR 1000°/s%. HR, MRE_BRHIEEFEFR
7300, WA REERFIRIFHIT




AR

add_coordinates(coordinates, linear_velocity=None, linear_acceleration=None,

blend_radius=None)

EE%?%EE): /IJ\J]”_A:I:$TEX o

SH:
e coordinates (list, dict or Coordinates) -- FR1ZHI BARLHR,
¢ linear_velocity (float) -- £ 1FBIR AL T EIERE [mm/s].
e linear_acceleration (float) -- RIFRIR AL T EMNEE [mm/s?].
e blend_radius (float) -- R FFIE4L R IFHIR & HAE [mm].
il

AAFRER T LRI R A TR :

# 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]))

ERLERGIH, REBEAMESHE. BAit, BEREREEH. SEETLIEREER R
HE-

# 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)

F—NEE N T BFRELFRES, RAEE R 500 mm/s, sAHMMIEE S 1000 mm/s®,
EER, XEMRASWTLIER, FARERENXT 100 mm BREHRE, RiFREIXLE
PIRUABRERE. EadmEiE. STNERNAMTHT—MLRNES, RKEE R 250
mm/s, EAIEE ) 500 mm/s?.
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add_pose(pose, linear_velocity=None, linear_acceleration=None, blend_radius=None)

AERERERM—NESR.

BH:
® pose (Pose) -- E&1Z A B AR AR
¢ linear_velocity (float) -- £ 1FBI R AL T EIERE [mm/s].
e linear_acceleration (float) -- RIFRIR AL T EMNEE [mm/s?].
¢ blend_radius (float) -- ERFF IR 22 IFHEE &2 [mm].
< fil:

LTSRN T AR :

# 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)

AERLERGIS, REEEAMESH. Bit, BEREREEH. SHLALIERBOER R
BE-

# 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)

F—NRENTEHIEEBRESHIES), RAREREA 500 mm/s, &AXMIZEE K 1000 mm/s?,
BEE, IMNESTeWMT RS, EAREEENT 100 mm BREHE, AiFREHER
WIRURRERE, EaMEE. FTEWAMTHT—MESHNEE, RKEEHR 250
mm/s, ERAMIEEJ 500 mm/s®,
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Socket z%EEI create_tcp_client « | create_tcp_server *ﬂ create_udp_socket @i&ﬁ@ﬁ’gﬁt%o 1%%1]2[’,5@%@
HBERETF R EEWEIE.

receive(timeout=None)
BE L ERFRYCHR
sS4
timeout (None or float) -- FfriHBH&RKEE]. MRKIEE, WERFHF,
RE:
BWERES, MRLEBHNA—NZFRHE,
iR [E 3 HY:

str

i
S 3 WLURRER, FEFEWETITED,

print(socket.receive(timeout=3.0))
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send(message)
BEEEFLREER.
2¥:
message (str) -- ELXAHE.

~fi:
B A EENRAEEE.

socket.send("Hello world!")
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*XHEEFEE.
A
*XHEEF.

socket.close()
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Cognex flfFI18E

Cognex @t IhgE
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Cognex ff4 I

Cognex R X #5EMH Cognex ##l. &R, BLE Cognex HHFEER % Cognex In-Sight
Explorer.

BRUATERIEEFHIE Cognex BHLEIZZINEAN, FSRAFPFMH.
LR RIET B INEEIER  cognex. BIZRIAR .
connect_to_camera(ip, user="admin’, password="")

WE TCP Zum, BT ISE i MER S ZEZEM Cognex AL EARMHS .

Y
e ip (str) -- 1B#LEY IP Hutik, BIEN 1000210 o
e user (str) -- EFRBEHBIA AR (W7 Cognex In-Sight Explorer 4ERTZE ),
BINRFPEA admin'
e password (str) -- ERENAIZER (Z07E Cognex In-Sight Explorer 5EEIE
B). RABBAZFHFE.
-

MinorError -- AR FIEfRIR, EZEIEPHEPIE, SEZEFETK.

fi:
EIZEINIZZ IR, FERBA IP FIEiE.

cognex.connect_to_camera("10.0.0.210")

ERER BB RAMENR 1P b FlE R AR

cognex.connect_to_camera("192.168.80.235", user="Developer",
password="my_password_1234")
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Cognex ff4I1rE

trigger_camera(ip)
WERIMELEMSE ('SW8"), IHFHEGRHIRERHAT Cognex E5ALIBEIE.
¥
ip (str) -- FEHLAY IP Hblik, G0 1000210 &
EmE:
EEENMEHR, S21NEIaISEE.
iR [E 36 HY:

str
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Cognex & I1RE

ch

ange_job(ip, job_name)

B REEN AL "LF" B Cognex 155, Lo MBEFHABRIN LNESH. FE
B, oS TREE/LDMA ERITTEM.

B4
e ip (str) -- BHLEY IP sk, 30 1000210 .
e job_name (str) -- ZYJIRAESZFR (A7 Cognex In-Sight Explorer F7CATIR
).
-

MinorError -- NRBINAELE, HEESZKMK.

< fil:
P2 2z B fEERI{E S 'CircleDetectionjob', SRFFAIEEIG AN L EiEHA B F I E .
ip_address = "10.0.0.210"

cognex.change_job(ip, "CircleDetection")
detected_circle_message = cognex.trigger_camera(ip)
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Cognex f&#I1RE

get_camera_message(ip, event id, keyword, timeout=None)

& L LB, FHIEK Cognex I E X BFERZTHR.

SH:
o ip (str) -- tAHLAEY IP #edk, HIE0 1000210 .
e event_id (int) -- Zft&HY Cognex EHH] ID.
e keyword (str) -- EFFHIKET .
e timeout (float or None) -- ZF#FEKHBETATE] (AL [sD. A nNore F
~IRERF,
Pai:

TimeOutError -- AN RENEBRT Z AIRMME B FFE.

il
ERBEEFERME 'my_message' BIiHE, 1ZiHZ25 Cognex In-Sight {EZ8IEH 1 (SW1) HE%
Bk

message = cognex.get_camera_message('10.0.0.210", 1, "my_message")
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Cognex f&#I1RE

disconnect_camera(ip)
W4 E MR IERE
BH:

ip (str) -- #BHLHY IP Hblik, 4N 1000210

163



Modbus fH{HETHEE

Modbus f{FIhEE
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Modbus EHFINAEE

class Modbus

Modbus #&RIRE & F T =48 REST BRS5 88 & X 1H K EITHEE.
HEHREEIFR BTNREEMER  modbus. BITELIEM .
write_user_register(address, values)
B Modbus Hith F 735
BH:

e address (int) -- FIEBE AN FFRRMUE. AMIEESEEH 0x10 (16) Z OxFF
(255),

e values (int or list of int) -- EENHE. BNSESRRSAEM 2 THHIE.
Etk B AME N 65535 (=2"°-1). IREHZME, XEEFBNEESTER.

< fi:
FEANMEB A Modbus i 77258045 E it .

# write 111117 to the address 0x20
modbus.write_user_register(0x20, 11111)
FRAENGSE S MESANEESHMEEERS.

# write 555 to the address 0x30, and 777 to the address Ox31
modbus.write_user_register(0x30, [555, 777])
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Modbus HEHFINEE

read_user_register(address, count=1)

M Modbus I & 77251 ERE 1R -

SH:
e address (int) -- FFIRIZENI S fFee it . ATE(ESEREA 0x10 (16) 2 OxFF
(255),
e count (int) -- EiEIMEES T ES(HE. RMABATRIER—1MNEERS.
iEE]:

NS ERITIE. FIRKESET count 3.
yAEEiR

list of int

< fil:

M Modbus HIA F 725 A0HF E IR EL SR ME.

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

ERANHSNEZRAFTERIZNSME,

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

wait_for_event(index)
FHBERSINEHHME . EFH Modbus BRIHMAINBIZE .
B4
index (int) -- EFFHHEMHERS. ATHERSIA 0215,

3
2

N

FHEMHRMEL

modbus.wait_for_event(2)
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REST f&#FIhge
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REST $f{4IhRE

REST {26 & AT Esh 28 REST AR S5 25 & 1B KA F 2
IR R BIIEEIER et FIZAR.

setup_client_connection(target_url)
REE FumiEELL G REST AREEELZTE K.
SH:

target_url (str) -- %A REST ARSS2EH0 URL GEMA APl #55).

iB[E:
REST B FImiEiE & .
iR [B] 26 8Y:

RestClientConnection

Pl
335 REST BRE5=5M0IFHE.
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 ${4IhRE

class RestClientConnection

RestClientConnection & restsetup_client_connection i@@ﬁ'{l;ﬁl’%, AT mE&ERER) REST BRSBA1E
HEXKo

get_default_headers(method)
EREMEKLERNERIAKER.
B4
method (str) -- EREELEEMGZE ("get” 5% "post™).
BE:
HIER G E LA BENBIAKER
iE B] 36 8Y:

dict

<l :

JEEX GET #1 POST FEHIBIAKIE R

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 1&4FIh8E

set_default_headers(method, new_headers)

BEREMERKERFRINKER.

BH:
e method (str) -- ZEREKEEMFE ("get” 3 "post™).
¢ new_headers (dict) -- EBEZHFERIALIER

~fl:

B35 REST AR5 ARV

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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REST 1&4FIhEE

get(resource, headers_override=None, query_params=None, secure_connection=True)

6 REST fR&5 88 & 1% GET iFK.

SH:
e resource -- Zifa|HRIFERBFR. RIFEBMRSARME] URL (<url>/<resource>),
HARFEMBEESES /'
¢ headers_override (dict) -- AL B/MERIEEKEE. WRKIEE, WIEFEHER
NLEE.
e query_params (dict) -- {5 EEiE (MRA).
e secure_connection (bool) -- BEFERALZLEIE (GIREE).
iR [E):

MR ARD (HTTP KRS, Blan 200 FRRIERATY) FMmZHAE (REKE) (ARA).

IR [E] 6 H:

(int, dict)

< fl:
6 REST ARG 28 & 1% GET iF K& N {LHE,

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 1&4IhEE

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

secure_connection="True)

[6 REST BR&5 25 %1% POST 1K

SH:
e resource (str) -- iR RIERTR. REBFRSARME] URL
(<url>/<resource>), HAEEMMEERS /'
o data (str or dict) -- POST &R I A /203E.
¢ headers_override (dict) -- At BMEKZEKLER. MRKIEE, MERRK
NLEEER.
e query _params (dict) -- {5 EEifE (MRA).
e secure_connection (bool) -- EEFEARLEE IEIER).
BE]:

MR ARD (HTTP KRS, Blan 200 FRRIERATN) FMmEZAE (MEKE) (ARA).

IR [E] JEH:

(int, dict)

N F
[a] REST ARS8 & 1% POST &K HH 2 M M KR .

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)
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ROS #HEHIhRE
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ROS & IhAE

class ROSHandler

ROS R A H 4G Fn A R E B 815~ ROS IhgE.
IR R BThEEIIER  ros handler BIZRIER .

ros_node()

ROS RGBS H ROS Tim, AILUB L RBERE ). TATEMADOZLHE, T
BEFNR. FEt, cpy BAUERENAREFFSAUSILEN.

AEELT S EEIT dpysping , AAEBBLKERREBIT!

Pl
ITEMH AN EE A BHIT A EBMAI B R

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

iR [E:
ROS # Ay ROS F =,
iR [B] 26 8Y:

rclpy.node.Node
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