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21. JEBD 17



BHR P F i

18 Chapter 2. HRFH



®HR P F i

LIE R 2 l ) i HAT

iR EE (mys) 2.5

ik (M) 300

EISEB i (mys)

EEmn (N)

ME (W)

Bl (Kgmy's)

s G

5. WINEZEZHUER R, il “REZESH, REZESHGEHE, et \IIGHLsE,
MRAEHE 7R B A

21, RIEREN 19



BHR P F i

20 Chapter 2. HRF



®HR P F i

R AR TSRk

sl "HE" LIEESE,
Riobaat inftialization done, click "Restart”™ to restart robot,

2.1.2 FilEZR
P DM R HEr s B E B s s s it i B s & i nlmat i i gs (MEEEAE
FH Chrome W %G48) Vilnblas Ao T =0h:

INHEERE: EREE AR, RGNS A E s R

B R: HHMLER: PC R HIRE S, A3 Vaas bk R4 5 A IP Mkt &3 15 7000, 4n:
192.168.1.10:7000 (IP Huhbr[fE “REukE” HEM), BA IP #ihk > DHCP 37455 B -

Jedile e SRR RIS, (IR shik sl PC & ok 4% “DucoCobot_xxxxx” (4%
HiIAE SN S5 TAr) , AN RS “1234567890", (TLAMEATRMEIEA(E “REKE"
B0 BERERZIN LS . AEN g Hk A4 % A\ http:duco-cobot.com:7000,

M AMIERE T, S LR R RIATgE ARl 5w, A& R

21. JEBD 21



BHR P F i

Rl S BT R R ANE I R ZeHH (&R DCO0 / DC15S / DC30D #i#H) , H1ii)
AR AR D B A% L BT R IO A AT B B iy, T R e
MUE SR IIRE. Ak R LI, AP EREEERATEMARN, M 8
TR A CEBRT I, B Bshak ORI, AR
WLECE B e gt AR Il DU PR B AN TS iy 8RR AT LA B F 385, EA RS
YEUUE . AP ESERE ) IR B SRRSO AR ik, FEM P TR
o BT HHDESRIEA RS

22 Chapter 2. HRFH



®HR P F i

PUCO COBOT 2.7

intelligent Collaboratiogfor a Bet

1 2 3 4 5 6 7 8 9 0 - GEsc
q W & r 1 ¥ u I e P [ ] \

a s d f g k j k I
Shift z X - v b n m Y, -

B AR, — N EOANK 2 default, —AMEFHELGUKE admin, AN 1230 g
MR A ANE, FURT 7 i AN, WETR . WA P 2 s G Shaese
R LUERRA) Ja, sl D87 &8, RIS,

213 HlFEARE

PR R, BOABEABE AR . AL AR ERIGOUS, & B s dlay N sh 7,
I RrR .

21, REBH 23



BHR P F i

L e el

RY

RZ

ERmeE (KG)

KG

JE BB 2 R oR AL NG TT MAIAS R A5 2, A MR lds ASCTIREs. By A4
IR EH, A RAVRSIE AT N L. RSV REA N TR L, HlEs AT
LR,

e A LR e, ROTPIRSIR T O G, R KT E LA, Plas AT ER
HORMREIRES. FUmAa TASMBL W™ N “fee” &8, WEpR:

24 Chapter 2. HFRF#}



®HR P F i

AR (KG)

EG

sy “WrRT AL, ML ORS S FER BRI, il T L, SUEA
FEREIRAS, WE PR,

FER R ERESE UG, RIRESTRIT B o Zr, IRHLE AEAGEREIRES, Plas A
e LR, R .

21. JEBD 25



BHR P F i

TR

RY

RZ

AR (KG)

KG

Plas NSE i fERENS , JHsh A& H3hif k.

21.4 SIE—1ERF

TSR REFT, UIHREIRE U, Sl FOTR SRR, WA demoo £
i “Enter”, RIGUET —HifefF demo.jspf, FFREN T i UM

26 Chapter 2. HRF



®HR P F i

18, | X LR g B 3 - L] e
project 11 BH  dela. Okg | delault 100% A Wi L2 7 D564 °

BA b
A MR
= O test 2
B
O tre
3
Lo @ eejipt
H . m‘j‘pr
o B testjopf
Ll B test_accjspl
P @ test_movespiraljspf
,_ﬂl

B tect rnisnk

S
< KN

demo FLFIIML A T — 1 Start SHAEHSRIL FERLER A GRS, Wit Start, s i Ar
W B IR R RS

21. JEBD 27



BHR P F i

® project_11 =W defa. Okg | cetadt 1007% Fem R 12 E] BS54 o

< demo.jspi =hae ] A s (R
& =it L3
1 e
= 2 Start = EEE
L%
=l
HEan Josnt 1 (%)
E e
Joant 3 (%)
=
] Jodnt4 (™)
- Jednt 5 (%)
B
E Joant & (%)
i
FEMEE )
weld
BE o n
TG 2=38

AN TZIGXE—IhRE: Hlas ARSI L, [ PRl E— N TAERL, 45 2s, &%
EHCE w0 s, BT O DIKE RS, IR EER 3 K.

FEUSINT AR T “RAREEH]T drE] While THREHR, IZTDRES AT SLBUEIA RS, & fE
R Fo A Zh 2 AR FeAs b, BRI AF While THREERARANEIRE M o Xl While ZhfEdR, ]
MCEHSH, el “EREC, fiA 3. Fonix While DIRESR NI FTAREF BOFIEEMALT 3 Ko

28 Chapter 2. HRFH



®HR P F i

nrn.-.-ft_l 1 s deda

=2 L
] 2 Start

“Hhike

W 4 undefined

Weld

HE
164526

BT ARE T — “B3h”
Hlas NI L

Gkg  default e FAHR Ll T} B bEa4 o
demo jspl® ST Lot L3 FET
HEne =it [ EiF
Whileflifk
J o —HEH
& RIfRE
& FirEiis
ALY

FHEkE] Movel ThEEHRE, 14 HE ) H2 P b While (-5~
RELRHR, Nl M Movel ThREbk, BCEHZH sl "B 08, W DIHEIR sh Ann

21, RiEREN

29



BHR P F i

[ L % e n It e
|® ] e EE  debs. Oy | defaukt 100%
< demappl*
3]
1 FHE
(] 2 Eal  Start e
o]
3 While wan EMOoP
&+ )
Pk o + B AT
B & -
& wp0
=
] Jodnt 1 (%
8 Joint 2 (*
g
Joant 3 (*
&
& Jeant 4 (*
Joint 5 (*
Joint & (*
fNion
Weld 8 mmes

L]
16:46:36

(e L i . el e

Movel

—

) OMA
] MA
) MR
) ONA
) NfA

b MAA

o 2 o

RBBER R, W TR EECTY” AHER Y i L E AL

® 5% ) peean BR gen. kg e 100% Fanme mel " e
.E..i@@ EREEE =R & (- :ﬁ;’ -
-
(] 4 N 0uoo® S
En
+ -~ BE 3
Y Gl =~ eor .~
= -
e . =4
= IL - 0.00° -
-
-
- : = — =Es
‘D = s r ;:" 3 ll|. " 1\\. . ﬁ \.:/ 'W-m'u -\_‘_,
E E - = |‘l : I=| kl. -\‘l. stet [EE
e e
o m .
&
=n
£y m 000 - - X 692.000
2 Ry 0.00 o o ¥ 164.000 ™ | < s g
wWheld v
&
L @ RE -90.00 w A i "
16:52:51 - s - 660.000 -
30 Chapter 2. HPAEM



®HR P F i

£ Movel THREHAYZ B E X n] A B E R AAE S Al — P EIa s i 577 AL
RAFIEEL . sl NI BRE” HRHL, RAPZIIRERIIZAL.

. project_11 BE defa_ Okp  delwlt 100% e Ll L2 D bEs4 o
< demao jspi® ErTH 21 3 R
o =i ] £15
i W
- 2 Ll Stast e Move)

- 3 Whiile ana WP
‘*. .-
T 4 Mo AESE

& wpd
=
W Joinki(*) o
B Joint2(*] o
o
Joint3{*) w0
am Jaint4(*1 o
boint (") .
Joint & (*) ]
PRI
Weld R =
16:53:55

FIFER T3, 5N MoveL ZEELRE] Movel DUREHAY T 7, BRE RUALo

21, RiEREN 31



BHR P F i

& project 11 =8 deta

FhF

| i Start
Hm
3 l!ll While

-

Diicgy

demo.japl®

Kol weld
ST S

e I0 EﬂHE*

Wekd

L ]
15:55:03

100% L L me L2 Ejhuu't’

SITRAx Hita ik | Wipli
o 1 ] i -1
Mowvel
BIBOP
& owpl
ximirm) FR1} R} L
¥irmm) 13478 RY("} L]
Zimm)  ssEM2 RE() 50
|
L
Tt
fmRon
B SRR
F memys)

FEUSINT BRI “EEA XHKE] Wait ThREHR, HESIRIINEGE, AHSHICE Xk
F HERT, HWASE2000, FORRRFFIITEIIISERT 25 $0T IR SR RELR

32

Chapter 2. HPAFH



®HR P F i

L project_11 BE defa_ Okp  delwlt 100% s Ll L2 D 584 o
< demo fspl® g T s = wAE
fFae =i B &7
i R

= 2 + EED B
s 3 While R T2
+
e 4 Blowe & Ea(ms) 2000

Movel wpd

@ HEFRAED A
Movel vl

7 Wt ] @ Eamnw

BT

e o EuE

Weld

"o

165543

FEUSINT FRAETT—— “EERE” DXUESF Set DIREHUKE HAtizh E Wait 7. fEHZSHICEX
WP REECTRHT W, e DOL. HIGH. SoRFEFFIATENZIIRERES, KE T i 1
B

21, RiEREN 33



BHR P F i

® preject 11 BE defa. Dkg | cefault 100% Faa s 12 3 B564 o
4 rlemu.j;pi" ST [t Lk | ffaiis
Ax =i Bl e
1 FIgs
(] ] Start Set
L3
3 P While & BEEFEEH oo HIGH
‘*‘ 4
- R & SEEEE

H 5 it o SEWE
L] Mowel wp! wen
o
7 L+ Wait
il TS

L

Weld

L

165729

FIRERY, EO0—1 Wait DUREER, BOERERT 1s, WRI0—1 Set ThRELE, WEH DOL EONRH
Fo LLERISEROZINREMREF WS, Ml BT “RAATET 5L, REFIZERF

34 Chapter 2. HRFH



®HR P F i

L]

[=]=} o0 oo
EH H =

I
]

B® §

Weild

L ]
185514

2.1.5 B1TiERF

prject |

1

TEAE

w |+
pEE

]+

kg letnilt

demo jspf*

= deta .
Start
While
PAowe
Mowel wod
Maowel wel
Wait
el
Wait
Set

Set

a o
z

Sorigt
-
Comment
"
23 Group

L2

Lz i

) BEES °

R

L

1]

DO

g
it
|

1000

PHRE] 53177 PRI, R R OTRIB T, A las AR ST O BONRRF RYE MG RO E],
Bon HAEREN &L, JHAE 3D 8 ERoRhlas NRGE IR E . K% T ER DD HHR L
AB SRR EF . R ds T R A TR -

21, RiEREN

35



BHR P F i

8 pecect_11 zu defa.. Dg = delault 100% FaR Ll 7] D-.h'i-.ﬂ.-l o
< demo.jspl =t T T | @
£ =it B B
i THE
o B> H=EEe0 0
L]
3 P While
%
P g "I"' hevgd wpd e
¥
& 3 Movel wp! e
—
—
W0 7 R Wait e
=1
@
Weld
. > ow o0
08 38:36
L] H pm_'m::l_ﬂ =E deta., ”ﬂk-} detault 1&-3-& FENET L I.ZI Dhbs-.d-:
< derno.jspl =hap L] L] i W
B =i v
1 FHe
(] 2 stm ] !-L.E_ilﬁlﬂlﬂ@

s 3 Whale-

:IE o
Movel wpd e
Mowsl wpl www

1]
L}

9 EEl Wit
@
m i} Eg St waw
Wweld
=1 (i1} e o]
Lo
0B:35:07

REFFIATRE, R ERR, FR AT I A 2 5 s R AR S M AT IE AR TR S REER, HL 24

36 Chapter 2. HRF



®HR P F i

HIHAAT Y I RE BR G (0 5 52 TUAE, 3D AU rh ] LUR R HLas A SR 2S . ERE sl Tid i
H, AR ECE R IR

L pevieet 11 T3 - 100 F T i ;o
£ I5F
o f -
o =B 90
T ﬂ o
bl . -
B9
- Movel
8 € - - v
1 - E.j i
&
am +
d
1] L] B

2.2 ZGHRiA

221 T#EEE

RS2 TREM, TRZRESIHENER. TRE2RE R TREESFER. K853
INES, SR RS E NS T LAREE, HAb TR A ] LAY FJIJI?FEEMEH%

ﬁﬁmlfﬂﬁ m#mﬁmmmwg wgﬂ
®; L5 2 7 %, 1_ 3 _: RERELRE, |

22. REHR 37



BHR P F i

222 APEHE

RETF L2 S, H P ARZES 5> 4 operator,  programmer. maintainer. admin. EARKALR

VLT

A RRE PR

%

Operator RVFEFE TR, BTREF. T3 jog Blr. BEVG NRESE

Programmer Operator F AR
Eplas AR THRERCE
RN 4 default, WIIA%45 123

Maintainer Operator AR
ARG

Admin Maintainer ] AR
s

F—H 1 44 admin, IR 123

223 ARPTTERR

WMEPTR, SRR By =m0 X, SKERIRESES, ZeMlSATks, AMNEX, HPAAX
SR RIS M AT AN R T 2B R N2 (- DD o SRS R T2 il A R R e H I

Ej_ [‘EI—J o

38

Chapter 2. HRFH



®HR P F i

. 1 ’
wae <> nA Y stopped | @ osag12 Q@ asses

.-L. E E G ﬂ @ @ BE -1 4] ]

164916 info MEMAICSMSFStopped
1624914 info Wit are-TaskRunning
16:25:48 Info admin login

16:25:45  error CoDD 101 D6 R ) 5 0 e Bt i LA PR
O=fFmEenpisl

TR DEEE O |FEe Fajl L

000" T 4 0.00°

%y 0.00"

000" 3 0.00*

Lic]
2023/04/26 ' » | nsa tot 39
16:49:19 I_

IR EERRONME A Pl AT RAT s IRESRoR a1 TR ldv N2y
Ay S ETCHEARR SRR TR AR RAOE R B A BRPRats mifEte &GS %
SR ArER.

FHREE AR Bl B B HENBE 6 MRS, Rl SRR S Y
AR X BRI RN, & TR EEN AT

BT R IR TUR, WSSOI, SRR, REEANH. R4
H U\&ﬂé Hh 1i§%ﬁ${ﬂ /Tho

22, RGHHR 39



BHR P F i

[ il | el IR Tt S a
. bl project 11 L] defa.. g detault &% HH m M
ST EBTRE FERT
wfw
M * Stopped @ 24:41:28 ©
AaEeeso - . =
ﬂ 144603 info HLEADNT: 6
+
5 = 14:8600 Info FLEAtOmRE: 5
o 144558 info sediisr: 5
i
o 144408 Info SRt 3
w0 +
14k info VLEEAARSRE: 4
B —
am
o) TR Lo i IOLEEs nsan
"N
k. oo® M4
= =z E = w1 2 ouoo" BT
{-’" .I'rr I:r = " 1\\.
# 00g* | =
Weld

n ]
152705 ° .

B v P F R L A, BT shi s & iz s i

il

564

LSS

1223:31:.09

il

Q.00
0.00°

Q.00

® o | e 2R cen. Gk detasn o Faan o -l " -y
.E..ﬂﬂ @ s TR E B 0:-:;&- A
o L—
H B e -
m = 0.00° A
o
- G[ B L .
ol - s 0.00° L)
Hch
i H: B EW A e
i 3 L 0,00 L
2 2
= e 0.00% L —
B waas EE
g% =g
: e o moC
R
6 0.00 v o X 0.000 -
R 000 D o v 0.000 | . wam
Weld "
i & & 0.00 v N z 0.000 -
15:34:47 - Mt S
40 Chapter 2. i FAEH



®HR P F i

Refy FE ey AR LB gmfe vm, 1 e DUE B TR RORR Fp3CiE, DLRGE IS e Sy 4]
LN R YNGR

» = peoject 11 & defa... Oikg defaht % Finr Al - |Z| i o
HrE _
A B FR
= Testd S
(] O tesi 2 Start
T
O tre Move
-lI-|
L] B eejspf M) weld
E B eeejspf MoveC welwpd ===
3
= B testjspf Movel we
®0 B test accyspl MoveTCP plwps
MotionCorfuy of ===
EEE @ test movespiral jspf 9
& B test_opjspf
&H Movel wed
MoveSpiral wplTs ses
MoveSpiral wps e
MeeC wedwolll ses

Weld

L

15:35:26 i ey ST

e P ARV AR DT R ECE LG AT AR SN A B, AR A B
A TCPAP £, DLR A Tl B4

2.2, RGHLA 41



BHR P F i

g | e e | T# ELh | ) F e it o1
® | gean ZE  deh. Oy detaht 100% i Ll 1 1018
o EIFH oo T TORAP Madbus/TCP Profire
B v [ e | sven | eoser
o e o i Modbusit s
L. 8
FoRsge, 1 al o R -] 160 (1]
3 Mo
i
BhRigh, 2 fun_ic_nd Lo L] 161 0
w o
i
iR, 1 fun_i_in3 A - 162 -F_l
A, 4 fun_ic_ind R o 163 .ﬂ
TR 5 fun_i_in® LT e 164 . 0|
TR, 6 fun_ic_ir Lo 1 -3 165 . 1] |
THEL, T fun_s_in T =Y -3 166 . 0 |
TR, B fun_is_in =R e 167 ]
Weild
nE
155219
—+ — Y —t ==
H mﬁﬁ@ﬂﬂl—‘ﬁ\ﬁm%%ﬁ@ H oNME A%\o
[ o | % TR IR I L1 o E3 el
(& w0 et 17 THE  cela. Okg | defau 20% i A 12 e
B#® WE e BEEEREE
06-17-15:14:04  indo MEMcttEeEgE: 5
0617151404 inde RAcetErss: 0
06171501401 inde MephEEsE: §
Eﬂ. 17145540 infp BEAEES: &
08-17-1455:37  Indo BEAEEE: 5
;t; 06-17-1412:38  ernor OO0 0106 §=E3 RS MM -The given Ethemnet interface name does nat exditenpdad
06-17-1407:12  ervor OO0 0106 E=E2 MRS MM SEI-The given Ethemet interfste name does nat editenpda0
e
- D6-17-14:04:24  errow COOA0N06 BRI MR- The given ElRemel inbeibie Abime doed nal exitengdal
53 0617134908  error CulDOIDN06 PR M BB The given Ethemet interlace name does nal exivcenpdal
wo De-17134505  infp FEAENS: 4
= 0617134504  infp WEANEAE: §
55_. 06-17-133184  ernor OO0 0106 5T RS R M S -The given Ethemnet interface name does nat exibenpdsd
E‘ 06-17-11:86:52  error OO0 0106 E=EE RS MM =9 -The ghwen Ethemet interace name does nat edibenpda0
am 06-17- 114420 error CelO0A0N06 BRI EBEN-The given Etlemet inbensie name doed nol exttenpdal
0617114308 error CuDOOADN0G RS MR The Givem Etleimel Mberibie Annme does ndl exitenddal
De-17114044  inde MSESEs: 0
0817104244 inde MEEETEEIATE: 2
O5-17-104242 Indo MActtzareE: 0
06-17-11:42:29  indo  MAcHiEEsR: 2
e 06-17-11:41:59 info MEActtEesraE: 0
163551 peq7anaids st WAEE: 2
42 Chapter 2. HRPRFf



®HR P F i

BB, S TRECERE, BEMRRASIERE, ZRTTHNRE, DB,

® ik project_11
| T
] L] Hi
Lt
"i"‘ 1 |
B

Weld

nE
15:53:43

224 ZEimiERE

RE 2 6 L A I #E

HcEE 0O

HEEAA—GLmAERIA, Al TR

L3 D fdlﬁo

Plusging

217 RERIRC

BT, HARZS U ERRIAIR, AREB THUE MBSO BAR 5. TTE R4

i 7 QA

22, RGHHR

43



BHR P F i

L peaiect_1 EE  dela. Thg  default
EEwxam~en
TREE  ThuGs  cHom  =EoN
FEEME
TRESE

1 delaidy DOO000 0 000

93.66,-97.22.2
z amiftool 026717988, 005 000
15593, -85 16

100, 104:100,0,
top 0 0,00

=

L]

aiw

LE

bnd .

w0 . 90,0
8

=

@&

]

Weld

nR
1555023

fLE-
100

wiam

- L) i
Finit R L3 @ 7dis °

RisEi Cr ] Phuging

H==EEe oo

Y H AL EARBUE RN, LA ZE B “RPUEHIRL #Hle S P XEE, A
dr W HHAREAR G IR, I R AT R A 2t 2k 25 AL o

44

Chapter 2. HRF



®HR P F i

P

g L)

Nl A FEENENEEN, SOk RRFans
PERIE, WA rmiRY

2.2. RGHA 45



BHR P F i

2.2.5 KRimkTH4E=

R Y Bt X
L HEALS .
2. HEAEER EEA
I EIN e
. ZhEieE g
1. BFiEfT
2. HBAEE EGeE
3. FHBHIE—S
1. EIRH S E
2.3 it

2.3.1 FHIatiE
FEREEAFOUT, P BF BRI B  R T AR . AEHUE LR RERITROL T, Jashutm

AT L, A

46

Chapter 2. HRFH



®HR P F i

Ll ]

RY

REZ

e (KG)

KG

R ATEA TSR IR TE, ke 20U e o & D SR RARES, KRR 16w
W&, LLOFRBIRIE; AR, sdml R me s 4.

23. REHP a7



BHR P F i

Famzam

s Lot

2.3.2 JfjE
R B REAT A AR, By LEATURICRES (AT ) At ok XU o AR 2 e SOk PO SRR P 5 22
BEATHIRRGIN, ) BOAERRS 30 KARME.

B bt i S BOERS AR, RGER < FHI N XEE , 25 P e BT
il R b DAV RE ALY el NP ERT VA AW o S D

R
S5 L/ IR BRI e | WReThT
TR
it e

FENURE (ERERI R DL, JESh D 2 H B AR I SO RERI A T o il T A H PG DT I
QA o 7D IAT AT S 0 S TN SR 3 e et 25 B R4

48 Chapter 2. HRF



®HR P F i

B T 8

s THERGI, AN R RNEAE, F IO TEHE SR B TR AER TN RE b AT DA 45
(EIRE R AR MSERUR, PR AR AL A 25

s

12

ST e IR TN T RSN | SRR e D PR e,
=il i SN, S TR B

e L=

23. e 49



BHR P F i

sy TSR T A I TG I R R R

izl :
R () M JEN e O
Frordm Fems
2021-11-19 QE582F
=731 i i RN B OOODNO OO0 1 (R 0
=T N T IR B DCHOaDNe A HOOHR 0N 1 B 0
®T3 I i BN 2. T000000000000015 B O
ETH A T BN 0.5000000000000014 BT 0
=75 iEm: i B 0.S000000000000014 B0
=60 iE: BN 0.5000000000000014 B IHE: 0
b

IR

SRR (X))

FEtEe

30

EW LN 00X

[EREs

2021-11-18 18:22:00
#1158 =i BoORE: O BoCIoEE: O)
MTI2 1 S e 0 e O)
153 a2 BOCIEE: 0 BCiTRE: O)
FT4 i =i BTG O B ciEE: O)
MTTS S S0 MOEE: 0 s O)
S5 N R BT O B irE: O)

2021-11-19 08:51:11
T 8 2 BOEE 0 B O
T2 5 = BOCRE: 0 BiiE: O
MTTI A SRy MoIRE: 0 s O
=704 Bl a2 B O B 0

Bt

50

Chapter 2. HRPRFf



®HR P F i

233 ERXTERN

HUBCE A RS, SOy AT RS R A W e s, LAGRIIERE % 4o

ARTRASARI, S~ XEE. R AR L A G5 Ff 3D AR
B8, A8, Ak A EE BRI NES SR80, Al TBRAT ks b
HURAERTRT A2, iy W S U FE,  BCRZE A .

LI ERiTE=E Y

Bl Mz0ing )0 B 5 S T RS Rt T,
EFOE, VA ENeE, SSmsn
EE, #oaTAmaRma e

A=eE@eos8

B EES TSN RS SRR

24 zEIgE

KNI B ER LR E, BUOY A2l ®E. HEEmFR-S 1 2468 , DucoSafe-
tyV1.0 3% it DC30 #:#4H. DucoSafetyV2.0 i& i DCO0 / DC15S/ DC30D s il4f »

2.4.1 DucoSafety V1.0

EELRERE

R ETPRASHER “Latesn”, Sl IEE, WEA LR L A E S
B E AR U —— % 2 Bt ] AR L 2l B2

24. £2%8 51



BHR P F i

i AwiEen Bn

aYEien R (M)

ERTCP sl (M)

TR0 R (m/s)

EEED (W)

il (W)

REREENA

S e R E T R BN E T —— 22 E, mliA T R 1,
SUEAL R AT RIS O0 T AT AR, S AR CHRTERE AP OB LD , Bl id e gt A\ %
SSHICERK . HIPRSH ERRES R X SR e iitE” .

52 Chapter 2. HRF



®HR P F i

Weonin | .0 BE  del. Okp  defad 100% Fa min 13 (% 7e18 o
Imnan Titile K T E =iam eia_j LEEE Lo meoN Flusging
nEAzeen
(| =UREeE [ TR
LT S TCF
RiC PR () 75 0%
] 0
BEZn e (M) 300 150
En L
s MER-CRE (M) 2 4 024
Lk I
MERCD (N 150
=
L hiE (wh) i 1100}
B
il
ERAE
Wield e
eE .
2 L
140253 PR

HMECER, ARHESNAEARIC N B e m O R oR Hoke BT pra S UR A
RNRE” HENA SRR Wil REBARE”, BT N e SEIRE B BRI
JTREE. Sl WHRET %A, SMEERRE, mERTR.

24. £2%8 53



BHR P F i

iy BN e, SRR ERSEOIRIRE, mERTR.

Droswnboadineg .
————r

Chapter 2. HRPRFf




®HR P F i

TRZHIET G, REXGECEN % 2SRRI 7 U8R, fUH e
. WRE, WERATRE. Sl WE R T EeSBNRE. KERE, RE
T2 BT e A e A B A

TR

TRECIEE (mis)

= (M)

RESHITHA
AN Dbl NI 2 RCE S

REEREX

IEHRE: BTS2 A
AR T LA 22 A A\ 1O S

WREAE: Sldr N SLPrizshZ2H08 H 2 e REVERE, SEWLG AMEDL, AR AR
Wk, PR LR LGS A RS 3 e 2 BRATEE A

NMBEAZESH

WL NSO R BRG] — B pLEs Nz sl wT LARC B HAE IE R BG40 2 8UE.
AR i B 38 R IR A Lee A A ) S5 K JEE
A i g5 ) FRAATL e A A S i SN B ) Bk )
ik A 3 B R A Lt A 8 ) e A
Ji 8 85 K3 BIR AT i AT P SN Bt o e K
DhAR BRI AT SNER ) S R R AL

24. £2%8 55



BHR P F i

e T ] g .
® zzenin praject_11 T dedn

IRzR IigsR

EEEE e
i
L e DeTCP
i R ()
2E0
L e (N)
Erinn
e KBRS (mys)
L L A1
HERRH (N)
=
=0 ThE (W)

e

Wisld —
ol WLE
13:43:14 -

kY

Ak
wt
W

254

-
T

N

SR ATS RPN P A BR A BLAs A4 D6 0 A LV ]

AR AR (2 EUE

Diegy

R

dedault

=R

IEREEST

300

freel EHES
EHiEN wism
A =R

SEFN IR

(A (55 EOAESE Sh S N A NA WA E - N A

B R JE: S8 SRR T R KA A

BRI E A IR RCR I AR

L

izia R

SEREED T,

D000

L3 @ 7d18 o

Phaging

AT W LIRCE HAEIE

56

Chapter 2. HRFH



®HR P F i

R = A
i Rt L3 718 o

B =i ruER prefect_11 ad defa..  Okg dhe ot 1003
Imam T ® e =am ] LY E WizIm Fluging
Ly 23 T e

d
-
o
L
]
R
-]

"

H
if
-
=
=
=

e BhEm () RGN () L] fieE [Nmi)

5
i
i
=]

§

&
-
L]
4

224 995

& £
&
=

Wield

e = . 15
o1} i i e
e MR, o 4
%4 TCP

GaRGAE L A TCP ffsin, FLEE, Plar AR IX =41 TCP SR Mo B e fhr
EE 1 TCP &, @Sl L, Hakiedpl.

WA WS AL 22T P TR EEER “EANA" . £ T RE
A LA ELA ) TCP 5 B E CEIRBUE XYZ HMH, kA TCP i, B X, Y. ZHA
FRPRYER, TR TCP ARG AN B E L, RYIRHTE LK TCP.

W ARG TCP EFE, AREMELRET N L2SE

24. £2%8 57



BHR P F i

® rEkR Wk 1 a ¥ L] adly o
TisR Liesann =Ran =Ran Eian LAt A R Plugins
E A
1
Q2 RTEE R P
. m
"'I" ] X W £
i Rl
e ExiGm I 2
W %
L =g
—
- X ¥
W]

Z£ 10

224 1O Al AL it ) T B2 4 i A\ i AT AR ) 2 4 H i 1 o
(A VNI AR
B4t reset Fiy \: BT I AR, k%R T, HLas ARE IR
HEBEB S Ik BCE S, Hlae AFE A SN Ak I, Hlds ASRATBIT P e

H 2NFG 7 reset Fy \: 24 B S bk AR, fbkiZim ], Hlas MRS IEFARES

Reduce B0 : FCE G, A%, Hlas R R 4 =0 Al \oFislid LA E2:
BRI & 2 DS =T B 2 S BR .

LA IR

Bl dr4ss ket AL as AL T B3 IRAS Y, il 1z

H AR B 5 it A bLEs AT B A R, il 2w ]
Reduce B4 HALaF AL T4 g, il & i .

58 Chapter 2. HRFH



®HR P F i

- . Ll ) Ly .
B srrnin profedt 1 e defa.  Dkg detiult i P2 A : eda o
IRem IAesssE  Saan 3 b=l ] 22 ] ERet e Pluging

L T

] EN ] =il

e
TEICP SEERALL DTN,

wa m EERAZ  DEETEPNER,
=nn
@ [k

L 2es (3 pe JAd ]

EEZ PSS

og .
- R e
18:3:8:25

FERLA SR
JE DL AT SR BR AL & AR TARZS []o R RE SN HEILA FORBRAHLA AR THEAUN 8. 4
Pl AR T B AU Al 2 2D P, HLas R TR P A 1

G _E A Sk g8 /AT 2R IZ-F AR, [RIES 3D [ S E Al LASE 7R S B RE D02 L or
EARERLN R R e PI, 3D (&5 X B A R 2 S o

24. £2%8 59



BHR P F i

@ c=enin project_11 =8 defa.. g default 100% i A L3 E] TaE o

Imam T A =RiaR wEiER Lo f=t ] Plugins

RS 2 i = = :E 20 a I
—
L5 EeTCP Pl 2¢ b
plane 3
';' [ aale
i pl&ﬂE‘_ﬂ
B seen |
i
- plane_&
-
et
w0 +
5 —
B esEgD Lot ]

Pt £ —
— amEn
e o
14:38:34 L s

R FhE s DA e

WFE— X AFR R, ATLLE I T AR R LR AR REE IR B E L TR &R ik
BESEAFR R — AR (XS Y Z) VRN L, 1388 IR E 1 A bR il 1w A2 B
B, WS EE BN IEE N R G ARl E A S, A B e m i G AR bRl A AR RS o i )
W T — A, SR ERBENUE 1A 80 sh X R P AR — M o Bl 22 b RN
FEEARBR 2R, PR Z oIk I, WS B B OE S 600mmy, U HE UL T A L EE AL BR & XoY SF
[ [A] Z Hh 1E 7] A% 600mm FE 5§ o

FECHMN A E, R —AEE, mE AT “REET FRL, REEEE AR RN
By WA EE R, SEEEARXIE. il BE” FELRDRE SO R R, RS LR
FA T Sk BRI Y 1 3 X 3k

60 Chapter 2. HRFH



®HR P F i

e ) " n ft a ) e b e
I._. "‘5"“'!,! projecs 11 =W defa. Okg  default 100% S— i T 3 Tang o

IRaE Tt S =iiE BN LT L petti ] Plugins

e R m = B @ &5 O O A
- ET
Lt ERTCP plane 2*

4 =L ] -

L plane 4

- BN

i = plane_&

- +

]

5 . ST @)

. PRLEE L
WIS (i) 500
A WENTEN

ERTFREE
Weld A
re —
14:39:57 SESS
5

B JE AN 1O BEAT A DA — (7 & i RE A

Ja AN 1O 3T BG4 5 LI, wr LAGE I ShES 10 #6147 F B SRy Ui, i 5t
TEPRASE_E R DI RETC AL -

SAEEEREHN: 5L, SIS AT F T, (R B = A BT
AL EA R LA shllas A, Hlas NAERS s e rp R ) = (BT S AL T AR rh Rl 7 B 2 i
Kl NHIEF (S

24, REERE 61



BHR P F i

| . =R PIEER | -:Jrnjm:l_H = defa.. Qg dedault

IRiaR Tt m foz ot | =R
YEARE SN
I EE BRI
=ETCP ,_m
B0 = A,

arion .-

H:;‘m En §¢ §4+ RO

Pt E
Wlo e
rs —

10:06:44 R

2.4.2 DucoSafety V2.0

EERERE

e

Y

LA

HEL

Lo

EriE R

D% @

R EJPRASHER "R, S EXEE, WEA LR L AR E S

BE AR E U —— % 2 Bt ] IR L 2 B2

62

Chapter 2. HRFH



®HR P F i

RERBENNA

S L E AU R R BB DN —— 22N E, Sl NI BT e,
AN AW RIS DL T Rl LAREBE, MRS CHRTERE - ARG A ), Skt Je gt N %
SZHICERA . PR ERRES B R KSR e iicE”.

24. ZEKE 63



BHR P F i

| W oeenun progect 11 -] defy.. iy

ITRaR IHkEs R =Ran

o BTEERE
L] 1
g LR L T
+ e En
L 1] R (M)
EHonE
= HERLBE (ms)
Ll i Home
HERLT (M)
- )
- F=s Tl
L il (W)
L 5]
_E Bocahilk (Egmys)
.E|. e L T
om
o3 U E
e ol ]
L
e PR
(53449 N

el

i3 B

L

i
3T

" B e
1 T At P " o

N L2 ) e Fhaging

FEAwEen
R e
168 Ly T
1550 25
L]
150 3
10 I
&0 1]
L

N

Rl#

By B0 I, 2 RoREEeSHCIRIRRME, E TR

64

Chapter 2. HRPRFf



®HR P F i

LEZHILETRE, REXKICEN L 2B R U8R, U0 P T
. WA, RAEMATRE. i e ZHETEeSBKcE. KERE, K&
BB T7 2 AR e A B

24. £2%8 65



BHR P F i

mﬂ“

TR TR (myfs)
=2RTOP mmie (M)
e SRR (i)
f s HIERTh (M)

IhaEE (W)

i (Kgm/s)

B berac 3

RESHIRHA
AN Bl N 2 BCE S

REERK

IEHRER: BB Y 2 A5
A3 ] LA 22 A\ 1O S A

WRERER: LA AR L PRz sh Z2E0E 2 2 BRFVER, LG MEL, HRHRE R
Wk, PR LR LG A RS 33 2 2 BRI TE A

NMBARESH

PLas NS EUT R RG] — B blas Noizslhe Al LARCE HAR IE N4 i = i 2 %0UE
AR i Fpe 3 B R A Liee A\ A ) B T JEE
A3 B9 K3 BR AT e A A S e S MR B I 8K
ik B 3 R IR ALt L 8 ) A
ik B dpe Iy FRAIATL e AP B0 SN B I 5 K 7
AR AL AKX SN s KBRS, Hlas AR S B bLas AAS R — 70
R Eh B RGBT ARSI RS, Al AR SO L A AR — B

66 Chapter 2. HRF



®HR P F i

PRSI S5 2% ML AKR 5 A5k AR R ) R, S s R A sy

§=ersEn FEe i

8] Ei us.;a: o

Imigm Titusm e =itiem aiEm eSS Rt | Plugirs

prcgect 11 ) defa.. Okg default 1005

(] EEEEME Emma [T M
B LRTCP
e SRR (s 3 165 O
'!" 2xEn
L] i (M) 00 150
wEanE
e HEREE (mfs) 10 . .
L R Haire
HERH (N) 150 %5
ﬁ 0
e & (W) 150 - o
I
o= Bchil (Kgmys) 50 ) +10
.E} i Rt Y L Lok At ]
@m
LR
Weld heR
o=l ok -4 14 5
101 409 TR

£3

by
of
W

RESY

RATZHIREI R BR AL e AR BRI BV SRR R M.l ARCE A IE
T A T R 2 EUE

(A (N £ EAES E Rh/ S N A NVA 1= SN A

B IR BE G SRR RY R AR

BRI S8 SRR KRR

24. £2%8 67



BHR P F i

@ =ipEER project_11 o deda.. Okg default

IRan LR TR =iam

H:ﬂm Bo 8¢ §+ 20
B ]

&

i

%

Wiskd

'nz;igu? B
Z& TCPRIER

EEeE

HEEe

]

LI

A
REL L 2 | nsad o

L | Filagins

Lo RG] E L= TCP g i, BoEE, Hlar AR LUX =21 TCP S o B e AR A s o
BB TCP i, M waitE, HRMe sl

HZ IR “Hlas N 2280 HPIgHLEs A2 top BRDEZS AR B K2k B, B il
D e DO FTLARE 3 44 TCP, A PFFE L TCP jy s, Al LAk 2 Rte g
ST HAR R, AT LA E E U A ARAR RAE . S0 BiUE A THRARRR RIS, 43 T HAR
AR, Xo Yy Zig AMEFURoR TRARRIIE. IR Xy Y Z BEAUES, MR RN H
TE Lo MR A JRAL FEPO N ARAR R ERAE 2, R4 AT % A3 B B R A8 hs REVEA 2L,
SAETHE AL RoR” 17 FEMEPEbR . ik B E UM AEE, B4 X, Y. Z. Rx. Ry, Rz

HE AR LR BRI BR A2 o

68

Chapter 2. HRFH



®HR P F i

Wewanm | peied — sofauh 00 F e e L2 |: 54 o
TR Tk e =il E= | L e | fer=d | Phaging
NRAETEE S ——
H=EEe 00 [ g @0
el
(] N -
.il-le. m
£ LL
& etEm
wan
e sEmeE naER
W eH
BImTs
(o —2| N
e
s =
wiekl p—
el
| kU

15:21:39

BAea TCP Al LARE: 251 —BEAR. HIMEUARL ZedaicE | a4 aid
B2, IR, = TCP ¥R 2R AR, LafEfl RGO E =R R, Bl
f& 50mm. f£ TCP BLEFL b, WoRxthy TCP RYBCECIRAS, UIIRHE TCP A5, WX RLARAES
K2 FCER %4 TCP uf LIE 3D R XA B R AR R AR Ak, Hon] DL 2 TCP 445K

Jﬁ@C}@ﬁﬁﬁiﬁﬁ%ﬁ%wﬁwﬁﬁﬂP%%@%Eﬁ@ﬁﬂu%%ﬂTﬁM%%o
AN 24 TCP i &, HS BN

LEXE

e [ LT KT PR =R, P T DU 6 A H oy 178
B B R A KRR T DO E A2 a K 3D R KT R

ﬁ%ﬁ%ﬂﬁ,ﬂﬂuﬁﬁﬁﬁ%%(w:ﬁ%%%mmﬁ}ﬁﬁﬁﬁ@ﬁ@%ﬁégﬁ%
Mo AR RS TR %, SIS ER

GO ICE A . 250 —EAR HIRAAR. ZedGiE | “edancE
2, M5 7.

2 X T U R SR AR ML AN SMNERE N % 42 XM AR A B sl i i Ry, 3
2 Fpm R, R BRAGGE A5 BEA XA reduce 1o S IESF IRHIE LA FS, Hid
FIRTBLE AAE N Rz S AR el 4 reduce FCRT, iR HZ LG A SR EE
DM, ALas A DRI normal £4:.

23 A] DA E T AT B A B 5 J AR IR, AR 2 TRV e LABR AT AU T

24. ZEKE 69



BHR P F i

Beteni || o0 =8 deda.. Okg | cedault 100% i Rt 1 E] b5e4 o
IRaR LN E = =iiom wEon R miziel Plugins
T S 1
H2EPe0 o T
T
o MTEEEE e @ @
L TP
o & &
= zone d B @
EiEenEm
Ll
oy @ ®
fix geitHome
- ane & e
- 0 <+
w0
o W _
B SEEETY
g
R
rEGEE B8
e i
m
LR EwEs  EEEEM
Weld - ——
e )
| " Ead 30
T PR

RO DU, - DA 222 B R T AR IR 20/ JRE AR E Y T AL A
A, G BETIEGE R kR RS T E Pl Pl i E ] D O BoE
XAk, HATR 977 AL 3D X o A 1 sk R

Y WC B XA O 25 Ay PR, 5 R DI R T A v T i SR A 2R/ e 8 SE Y

TR R, DATARRER 2R EAKITIRI— D, =R ah T a5 A (XD %8 (Y)s
= (2). K9 E i EER -3000mm—3000mm

70 Chapter 2. HRFH



®HR P F i

Qasennm| oo

Ty
BT
o2
L EETCP

:
Lo

EeRsEn
e
fix TreHome
-
- YO
®O
e
B
g
&
[25
T
Weld —
il R
15:16:17 TRE L

LR e

B=EEsoo

T P o

Plugins

zone | @ e l‘l
sane B & &
Freaey & &
zone & @ @
Enne 5 E.iﬁ' (o
zone b & &

el 2 L Lo s Rl )
Ry

Eximy L
EREEE MG
EfMime 500
B} 500
ETimem) 600

(LT g B

RO E DR N 2 [ AR, R E R R BT S ARAR R B R BE ) T AT AR R
LATT AR A8 05 S AE NPT G, Z 7 AR IR @ TR, ATRASE R S PR UETER]

4 0-3000mm, = FEEUE S o -3000mm—3000mm

24. ZEKE

71



BHR P F i

8 ezenEn project_1 =5 deta_ kg detault 100% H R Ll L2 @ ey o

IRzR LR EaR =R wian Wizl iziaR Pluging

AT i
j‘EEEﬂ@@ zane_ ] F:.‘f.@-i]
ETEE
J zone 3 B &
o =P ”
zons i (@
e et B &
. EEETEa
zone 4 [ &
Lk FiHame
- e M e
L =E0 +
=]
E =
L T maEH
BE
B
2N
Exmd M
L L ]
=i e i)
o PR M (] ]
Wisld . emn
- IR Bl )
15:20:50 A A
o ARk :
TEEESRXE

GARZSKERE, EAKBRRENG NLIRRT, BSRATRRE, Bl B
EAS PR HIRAIL G A TCP [ Z e 2 AR DB N o 1 e 2 W DA = 28 D i

AR AN RN D bR L R A A A K, BN . HATEL
sty D i sk RS ARRA s ® ¢ s © .

72 Chapter 2. HRFH



®HR P F i

= IILAH ‘I’

Inam Ifeam EHER =im e W ke Fluging

F RS ) : )
H=zEEe oo e
c ek d
- ' B ®
L -
EETCF
B ®
.f. EEE
[ =]
L L EiEoeme
o i BEEEEY
- g iC + -
— AR
E =F o
mmEx
o=
mmEl
&
B A=l
Exaum

TR

Weld .

o ———
160015 SR

FAYESKERBORICEA : 250 —EAR ARG ZadlGicE | Zedls
FoE 2, 455 Fysle. LS KIERR T 22K, RZR TCP 1y Z #j5Th, (UA 7 H DX
Ja A A B AP A5 A T 2

TS KIGE LB AR AR A 3 M7 B R AT TCP 245, il o X
U TPRARPR 2R SE Lo IR HE I, FRBROT R Xy Yy ZHIMHE, EliER 2l
NEEAHR RN HIME; SRS AT TCP 26251, LA T TCP [ Z fihy [/ 0 2675 DXl
WETTIE),  ELRTT R B L NFEARAR R T IA, SBoRBIRETTH X RIEJTH Y KEJTIH
Z &, HEMEREE, SAMAETTH; Sl TR R E LR, DUTARAARR R Z 5
VRN ZEAS DR B TS 1], B BIHLas AR AT, AR TS e E)m, &M AEE X
i

AR SN TR AR ST T 12, fE5 anty Ak ot O mimEis. X6
ZAHEUE 5-180 F. 4

24. RERE 73



BHR P F i

e praject_1 =3 dady Dk dedault 100 i A L2 El bEBS o
TRGR  THEGE  oWEen =item BEEm LT T e Plugins
HLEL, S .
HzEEeo o [~ B e
R
& e ¥ @
= ERTCP
&
FeEm

. - B3R —Hi

L BEHome
bR L LR
'I'-". =E10
B +
#0 d RTLEE B
@ _
E ERER a
B=
Ry 0
&
b !
CAREE e
o 45
el
Weld -
oty RS
16:22:05 ’
—
%4 Home

224> Home %5, 44 Home W04 [E20 “HAtiRE” TP Home {7 B E . W1ER2:4 Home

B R EAT IR T Home fLER %, 7“4 Home W& 4% ninm O
RN, AR IRE, RSH) Home (8 R B, BahFumd G367 (bl
Home f##fE, MALEE A H AN (402001 %% 1) Home {55145 H, LA A2 104 B A
Weo “HAbE” THEH A Home fiUERIESE, AMEN Home SFIMHEHE . 7T E Home fifK)
W EE, U 1-5%

74 Chapter 2. HRFH



®HR P F i

B =zenia project 1 T defa_  Okg dedpult 100% T i L [—-‘ biad o
TRaN Iisank e =i E=i et Bzl b Lr=a Flaging
a2 e g
A2Eile oo 0 Fisrcoeidn
D el
"o S TCP 21
+ weEe
L 2] YR {deg)
wegan
e
Lt
it m
—
1': D
~ + -
=0 —
T
a®
=
Weld om
] N "
SR
16:27:24 u

356f¥ A2 Home (&5, {2/~ Home (ENFRTMEE. H 3D LT R KA Lar A il
BIXS R AL

LA [ %4 home i, HAEZA VO, BUE 1 home & (FEULL 6.2.3.8 F1),
WAL NFTE BSOS ML, FERTRER] home i ELVEIEIN (BUEME-BIME, BUEME + HE), H
HEERGLT 0°/s CHidIB IEH A de bl s, REWULICTIHEE/NT 2°s) , HFF4E 500 27 (R
GEMUE LHTCIERCE) | HiZe Xt 7Nt home i B FIA(F 5

Z£ 10

4 10 fe 60 6 B TR L A A SRR FTRC L 22 A S
LA
i reset SN IR LR, REIZIT, DL DK ERPRE
B SR B LA BB , DA AE S TR0 LI, BLER AT D45

H 20 KFG 7 reset Fy\: 5 B s s kA AR, fbkaZim ], Hlas AMREIEFRES

Reduce 4 A: ICE R, M4 %0 L], Alas LR 40 Hlas \ofilas LA 2
ROBRAIAT & 2 iU B 2 2R

RRAARE 1/2 HLRMATRE | B LA AR 2 WIARS, PR R T
RRUARE | s M ARE 2 MEARE, BFEETHR. KN, ReRAKIH
SHMEIT A

LA

24, REERE 75



BHR P F i

P LAt LA AL TP KA, i 2
AR L L AL SR RN, R T
Reduce BRI 115 AL T Bt , % 2.

HOME fir8: L% A4 F2:4 HOME {r BIHER, MR 20T,

- P = T e m A
® iR project 11 =] defa..  Okg defauln 1005 dnibaid A L1 bEE4 o
THiam Tesaptim et =itiam el | LT S Lol | Piugirs
L
() EEER8H
T L£2TCP LEMA: iR wm
W ERWMAZ: B seri
, FHonER
s
Lk 3 S Home =
—+
]
m=
i | S fhh?: BT et
B
Weld om
] S
133611 st

L8 JE TSN 1O HEA TR DI =7 B RE R A

Jet RS 1O EAT DI Jo R ILat, w LU AhES 10 BETF B sy Dldge, i 57
TEPRASEE LRI RETC AL o

=B 5T, SSHLE AT FERATr, SRR R = AEE T RA T
AL EA T EAS shllas A, Hlas NAER shid e rp TR I 2 = (AT AL T AR Rl 7 B A2 i
Kelas NHTE 15

76 Chapter 2. HRFH



®HR P F i

WecenkE | o =8 defa Okg  cedault 100% i Ll L @ bse o

InaR IigsE R =RizR =1an Wizl mizisR Plusging
L RS
2 EEe R PRSI T T
ERE ETCP m
+ wrln T
— ¢ RIER)
gEonEe |
s
L L] EdHome
r—" =E0
L

I
]

FFEES
Weld -
o ] —
13:36:49 R

2.5 K=

FIHK AR AN R o

PERx HE A FEAR N R T T iR Jocii g =] i HEREMEE R
] T I I T I
L project_1 BE ol Okg | cefaul T MWIOG | TO% FAEE | WAL s [lc? c8el
ﬂwiaﬁm Ellillﬁ mlnﬁjim,m mciiﬁmt inmt:ﬁm nuifﬁn EWUHRE A
RATPRESHRRAT -

Plas NI AR _ERIRES, FenTvant; dlav N ERORMREIRAS, fR/R AT i m; Hlds A
EREIRS, fRRIT4RtE. ZIR/R KT B 8 3 R OGRS R AT B AR R — 2

REBRIX:
XIS BN AR BFPIRES. Plas RS =R E R,

BN RR T AN Recovery B3, ZRZHECE. LW EHFTE. Stop0.
Stopl. Stop2. Zaxfiufiiz. HUME T2

BFPIRESEARTIA : BEEIED. BT BFEEE. BFREEd. msiirh;
PLas NS BR TR R B REERE. bl PR

25. RKEE 77



BHR P F i

TFE:

BoRHET LS. B TR, SRoREE CLREERT M ORELRE” R E,
MEFTR. Hr, TREHES, LT TRETHE. A Sl KE. REDA .
Bzt MBR B TR R,

® = project_ mm o O | cemm | 70w smoc 7ow | Fems W[ G o

el IHuE i 1 5 i

THEME— na Y Stopped = & 255656 @ 321:06:24
wBEFE1LR

momEm 00

B iE: 2=

16:51:14 info §LE A 225 Enable

E 16:51209 info FLEA 2205 Disable

v 16:51:04 info HLERALZETST Enable
L)
s 1650043 ermor CeDOON006. SRR Gl M o= S el e e
O& S F3F 1 enpds0
T &.}
° e
L im
B EWEN DEOE  I0%S  GPER  HER
g8=
@ | —— 4.56° — 25 04*
am - 712 -1.30° 2 TS 137"
dn= a5 B6ATT %7 0.00"
MNII5I5 s fast 9.0
17:18:36
Iy =
BAE:

TRHLE A SR I DR S R . B S ERHE, BRI
PSR s oA B i, .

78 Chapter 2. HRFH



®HR P F i

. Ia p pr— ) — :
, il project_1 =W def. Okg | gefaul 0% W06 0% e || WL s E] cBcd °
":""D""D:’:T U A S T T G} BLE e

Stopped @ 26:05:07 321:14:35
o] 0
SRR — z
2 =113 0 g% Wi ==
b o g g g
16:51:14 info HLERA EZSE Enable
m
165109 info HLERAIREEEE Disable
o3 165104 info HLEEAThEAS Enatle
B
= 16:50:43  emor OxD0O10106 EERLIE SRR M By B sl o )il
DS RRFIrE enpds0
° Mo
L im]
B8 MEES SEOR  0HS  aFEe HEe
=} .
om m M2 -1.30° nES -81.3r
s 3 o E] 85 AT 2 0.0

20230525 T a4 9.0

172647

iy MU0 G, SRR s R R B U, W TR P R DU
Bl N LTI ERAE

2.5. kst 79



BHR P F i

f : ) I &% A I# 10 LR . e (R
® = | progect_1 BE ot Oy | cefam || 0% mWUOG | To% | Tt | WAL 5 [ e °
(DR COBaT

[E— Imas TirsE HEFERE =ham e BirT MR - iest=e 4

Yl LA llllll

Hz2Ele oo

LR SREEEERER 30
BEH
Y188 ) SRMEEREE 80

D085
17:30:26

TH:

BoRHLaE AT LHRAME REMA M. B “THR” BortE, WoRtlas N TEARR
AMREERHAUE, WEFrR. Bily “B” %, SEARERTETHREFm, 5
IR B B R B L

80 Chapter 2. HRPRFf



®HR P F i

® 5 | e mw  cer. oo | cemm | 70% w0 7o || FEME | NHL u’@mo
e Er—— — s
’’’’ o <I» detaun 10.0,0,0,0,0] I @ 26:10:16 © 321:19:44
| o e
JE - 10.0,0,0] BE ™
L -

16:51:14 info HLELA IS5 Enable

E 1651209 info HLEA RE20SE Disable

16:51:04 info HLELA TLERNEE Enable

i
- 16:50:43 ermor OxDOO10106 FHRLRI S BTy Shss it TR
OE BF-FFE enpdsh
i
®
]
e ©
B LUER  DEOE  0WS  EREm HEe
B
& om T 456°  wTa 2594°
an ax 14 4300 =s 8137
aE e BGATT =Te 0.00*
2023-05-25 | hots 9.0
173156
T4

RIRALER YR TR R4 FR. Bl T BoniE, Bontlds N TARAAhR R 5 B
HHE, AR, B BT %, S AGRERE R TARE T IUE, 5 AR
AR eV

2.5. kst 81



BHR P F i

project_1 2] Okg

TO%

Faas | RNy El e8e o

el deraul 0% ®TI0G
oo coner o B - -
e hf defaut [0.0.0.0.0.0] 26:28:23 G} 321:37:51
ol (0000000 e—— T AARAIRLEE
. —— =
H=2EO -
16:51:14 info FLE s Enable
m 165109 info HLEA RS20 Disable
. 16:51°:04 info §UE R E2TS Enable
FBIn
s 16:50:43  error Ox00010106 SRR MBS el 4
OSSR i enpds)
EE @
* Mo
=0
HEEE SEmR  OiEE aEHEs SEe
B
am 2= T 1.3 i
nE B8 AT 0100
20230525 | T o 4 a0
17:50:03
JOG J# fE/2 ) :

BIRHLE Y HT JOG MR T 40 . il “JOG” WRtE, o JOG j# AL 15 i Al JOG

RV, AT AR JOG i B2 5T Bl A LUK 25 18] JOG 5617 JOG AT d0#e. 1ERE:

e

SO BIFLER N JOG B, NUTTHLRRL, & ZE a0 9 JOG #E, T51E
R —— THMRET — “HEIE" PIREBIA JOG HE.

82

Chapter 2. HRF



®HR P F i

g & project_1 =® el Okg  defaur | TO% M¥I0G  70% Fom | AL |y E] o3 °
"‘I-'*.'-ﬂ'm . 70% .—C) : ’
- na v 26493 @ 3215004
A2 EEe o0 o LT TIPS

16:51:14 info 188 A 5T SE Enable

E 16:51:09 info FLEA A5 Disable

o 16:51:04 info HLE AR50 Enable
=]
. 16:50:43 emor 0x00010106 SRR MM Ry tAsE 00l L4 i
OSBRI enpdsd
Lk @
o
=0
8 £TER =EaR oE SFEe  SEe
BE
an am T A3 E g1.37*
" T : :
oE BE.9 0.00
0230525 Y byt v 9.0
181116
2 J I8 R

BorHlas YRR R e Bl BT oRHE, SR s AR T, LA T4
Jid s F B R QU MASRI AL RO ae N2 il i, T UOTHLRRE, 5 fa 2L
BUOTHIRN Y 2R, 1EE “BE — “HAMARE" JHENRE" I EE AR R .

PRAERK:

IR HLES NEAER, A TEUR] A SRR, iz BontE, SRRts Tkl
A7 A T SR, i B AL LA T BRI D . 2 BT B/
SR, FP & 2 A S AR, M IEBE S, A A A Ui, )5
Rk 7S TS WIS ey ST AT L Sl N S WISty v

HAL:

PIHe BRI B A BB H REENL A A T RE AR AR A RS i .

Tl FEASI -

RAREAS I T S TR I BRAS, AR LaFEIETENSE 632 F 1.

25. RKEE 83



BHR P F i

I g i . ] 5 E il i

'N. i R aw  der Og  cemm | 0% smoc | row | Fomx | W T ()5S °
DAACsy CBgT . -
p——r Imiam IR =EFan =iaR ot B niEiaR fEa

NBASE A8 e gady
Ee e Rt L Fn
BETCP
R EE (m's) 25 025 #0.05
D F2EM
e FiMig-h (N) 300 150 15
b =
z WA (m's 25 025 +0.05
3 REBEE () 0.05
Wz EEHome
FIEER D (M) 300 150 +5
s TRUD
ax ThaE (W) 2750 1000 +10
e
ﬂ B (Kgmis) S0 50 =10
w0 (Kgmis)
B Rl MWE L ik Lk
B
{a 35
o
wiEz
Wi
L]
R ®ins
EE PR
2023-05-30 p—
110822 DI -
7
BN

BoRE AR, Bl ey’ K, SMmMEen i Am, WERTR. %A EIR
HR IR E R R B TR FIREN LR ESE . PR R T K" %,
o AT BT, AT LA AU .

84 Chapter 2. HRF



®HR P F i

YA T2 B .

XBREBN FREASE ()

HE2TCP )
BT (N)

TEeEE
IESE I (mvs)
S2eenEE
FISERACh (N)
hE (W)
Bl (Hgvs)

BT EE

Pkt

BRI AIRE RIS FhE. AP MR, SRR EIE. Hr, A
CHMUCERD” (BR admin RSN BoR) - “RGERE CIKSETLT (KU admin SR R
AR RS HRENT CPERST CRALT M CHEET 4L

2.5. kst 85



BHR P F i

®» = pr&_jn;:.t_I a5 defa... Okg detauit T0% T G @ 231 °
B0 oY e, e — o admin
& N/A M Stopped @ 49:43:23 ¢ sl
O FiEoR g5
Ae2E09O0 as 5 28 L wewsE
o WF
15:22:43 info @mitmaas-Stopped
. @ Wi
[ - 15:22:42 info ¥Aetf dsass: TaskRun
]
& 1522:34 info WA SAEStopped
Lo ]
. 152234 info MEEcH - TaskRun
i 1=
ol
15:22:32 info Bt mass-Stopped —
]
. im] 15:22:23 info WA Sass TaskRunning v
ElE ®2ENE SEnR 0%k |iREe hEm
=
@ 0.00* 0L00*
el
0.00* 0on*
0.00" 0L00*
C 3 o] 174
15:24:08
iy BT e, BB RO TR, H T E ISR,
2.6 mAN\#ER
26.1 LEMANEE
e ARERS, 23 a0 F i A\ B
PR ARER M DR AT, A AR K.
FESHR] 3 N AR R D RE 4 s
TR B A S AR — 3, mIERE” Shift” g PR/ NG KR
DIRetest/E A -
IR H A
86 Chapter 2. HRF



®HR P F i

O

I

HERA, HAFFE AR TERL

DIHR/ING K555

T S BOEAR AT T RF, A% TR S M BR 2 AR AT R 575

WIS, RALATESEA B

SO o

SV ABEEL I, P AT DAGE S A, USRS ERY “Enter” NERIAIA,
sidi “Ese” VERARMGEE, sl ATRSAR AR, s bR REOARhRE
B E AT B -

2.6. WANEE 87



BHR P F i

26.2 RiENMARE

TERFEIT, FLEThRE TR B A FIAS, ISt t FIA AU AL . IR AR AL = 2 A Rt
AFIBH, I HFRIBAET SRR A B sh ik iblas AR AGER], Ao
BREAEEE

FIBASEELCM N Rrf AHE AT B TS, Pudi A IO, FF(F4F. Modbus. RN Fin. £
AT L N 2 #1845 . and. or. not, KRIZHAF: <=, >=. <. >, ==, #, HAEBEH
% 4. -v *. /, boolean i : true. false, LLAz% IG5 550+,

FOAA AL A D REF AR S A B 2R 0. AT LA P bR SR U0 3 e E iy N\
&, Wi
® preject 11 BE cefa. Dk | gelaul B% i AL « % o
. testjspd® BTH AR HHa o T
A =2 @7 BT
Start as i

FW S aTEE RS

=
(=]
<
L ]

Move] wpl CCE) i EE(ms)

fﬂE“r!- g0
noBBhp0a :
fﬂ.

@ EHEFRAED A
Wit
Move ® FEEE
8 Movel wed
Em
9 Mowve] wpt
—
|
and or not { } - 7 & a (DEsc
= = # i ] 4 5 3
—
== { ] " 1 2 3

true false . - ! 0 . =
ABC € ¥

DT AL aw ARA, Sk EE R A BN R, 7] LAE i H e o Plas NRA. il
g ECT R L B R R, FOATUHEEE I N AR A]o SEER AT 2 H S AR L
i NHREA

set_standard_digital_out(1,true)

DO1= trse

and ar pot { ) B 7 8 9 [@DEsc

true false . - /! i) . =
DK
ABC < »

88 Chapter 2. HRFH




®HR P F i

LA 283 i A 6l

RIEH

A

10 SR DIL 5 HEF- H DI2 J{IGHE
MR A 1 A E

DOl ‘& K& H A
DO2 & AL HL P

i
o

bool i ! Z7fE4s 1 15N true
word i & {Fes 1 154 16
float %y Hi A 7 1 504 1.2

dModb  Z&fEFRIEA S LR mbl (o 1
SRR 325 A A7y mb3 {ERT 10

AR5 220 mbl #5241
A5 A /74 mb3 1424 12

K
il

2R3t g_num JR1E 3

eIk bool i \ ZF {745 1 4 true
Fe ik word iy N B AEAS 2 N 32
Fef ik float Sy A\ FF(7as 1 /NTEET 2.5

FHRIEA LR g_bo {HI true

DI1 == true and DI2 == false
Tool_DI1 == true
DOI1 = true

DO2 = false
bool_reg_inl == true
word_reg_in2 == 32
float_reg_inl <=2.5
bool_reg_outl = true
word_reg_outl = 16
float_reg_outl =1.2
mbl ==1

mb3 > 10

mbl =1

mb3 =12

g_bo == true

g num =3

WAZER, st “OK” I, Rl &Ik,

WA, 25— 4Jm boolean M HYAHE KA — M7, s

g booll =2

and or not

true false

7 B g (EEsc
4 5 &
1 2 3

2.6.3 HFMARE

FHE SRR M NHERT , 2 A5 AHERF (R 3 8 i, i
HUP SR AR AR, AR s, P Ol ad e Se R A A o

BB B DI REREIG 1
C

M 2 A AHE

il Reis

26. WMAEE

89



BHR P F i

ISEL LR VN

Enter

o Eira
mh Shicsh Bockifh,
- = B
L5
l&' Woarditt 1 WON_fig_cad
L
Wosdiiid 2 WO _re_cutd
P
L L
Wiordi 3 WO _reqp_cuid
=
LB
Wordhatt 4 word_nég_ould
=L
WoedhhiE & WO _fisg Caalt
" WoadifiH b WOHG Py il
Wordilit 7 WOId_eg_ ol
Woediiitd B WO _neg_ouis
Weld
Wirdiiat 9 word_neg_oulS
L
181734 woeciaits 10 word_eg_cutin

et ey Rl LN N S

B, FHRSA R A EH

progect 11 :éﬁi defa..,

g default B% SR mi " B [ o

ca Tl TCRAR Modbus/TCF Prafimet
Boolsl Wiordla, Worndsii Floatifis, Flostsgh
i Modbusttl i
1 ]
.c —
o
T ] 9
Esc 5
4 5 ]
1 2 3 E
0K,
o o
a5 0
a6 i
47 (i
45 o
a5 o

SEtE, WA, HEARECTEIETEE, AR SR

90

Chapter 2. HRFH



®HR P F i

o project 11 ] defa.. Oikg  default % ks m x @ b5 o
Lo Eira o Tl TCRAP Modbus TCP Prodfinet
T SEh BoolskA, Boalifiz Wordshs, | Wordie Fluatify s, Floatifist
(=] m i i Mesdbus st LT
Lk
‘*‘ Mordieb 1 WO iy ol arge: {655 35] 55535]
L] C -—
it 2 2
Ll
a 7 B ]
.
e outd Esc

H
o
i
=]

L 2 3
0K
=8
I n 1]
i Ioecti b Wi _feg_outh 25
ettt J 4
it 1- i
Weld
ot &
nE
15:1%17 VWordild 10 WOHT e cutil 49

2.7 #EEE

PR SpREh BEET SUE AR TR, WE R . TR NAX BT BN URTBITRR . B
FriafriRass ARaaf it AT La T A Ui 20 ®h:1'_7—* 3D fEAERL; A ETT @ BoR
HEGER, B~ ER . Sar iR B FES MRS TER; A
f“JTﬁ @ BRHLE AXTEE (MCEARE/AE) . SAME GREARRT) T0RES. ik
g (EHE) EER.

2.7. BEmm 91



BHR P F i

L] i ;xo_-:;:u ﬁ% del  Ghg cefaul 0% WE0G  T0% T | | A0 3‘ @-‘3‘;.30
i na v Stopped @ 1305635 O 435:06:03

L2206 00

BE LT

11802 emor oDl 0106 RN SREE SN S S Ll il
BEFFE enpds

= T
L =)
f® ® ——iy
‘iﬁ* @
=
w|O @
2THER =EiR L85 RITEm fragl L]
B=
i 000" T4 0.00
® on |
| am . 000" T 0.00"
WE 000 =T 0.00
@—
0230530 L o] 06
111815

3D BRI X aE s, 8 BT bR ©-@ fikFn 2 iEon: TFAAR R T 2ARR R
AU Hleg A 3D M EARRL, 224X, EAEL AMERRE . Eir ® fl © 5528
{E 3D IR A48 /N bR ©-0 43 BLE RIS T MAns TR B e InaiEE
AR s A R R

92 Chapter 2. HRFH



®HR P F i

'. b Df¢1¢;1_1 ﬂi! oef ﬁu; detaul To% ®TIOG ?l:ﬁ Fomx | R '-3 |2| .‘3;:3 °
Stopped @ 139:56:35 © 435:06:03
B& WE: =3

11:18:02  ermor CeD0010N06 FHR IS AR SN ALl Rl
= B I enpds

MTER  SETE 10k R el ||

mw 000 T 000"

BE : 0.0 i 0.00

®

2023-05-30 L e —= @ 0.6
11.18:15

PR AT fH, SRR, WERTR. BFSIRD P TA SOk
Test_1) G284 00 jspf HIRRFSCHE (e eejspf) o SUHT N7 A “IRELER" “BUH". “iEf”
=M.

27. BETE 93



BHR P F i

B 1 jspf

B 2 jspl

B 3 jspl

B DOE_spine testi00 ppl

& Test papt

VeI BB TRORE P SCHF, B st “uel” e, BPSIEA I B3Nk, H
i [l @ b2 WoR e P SIS 2 A 7 SR (A e, e
~+/4560.jspf) , SRJE L “IEATT L, SHBL REBE” FE A K EERL 3D A (J5 St
PRACE 3D BRL) , MR $5E “RERSD i, Hlas NSARe T R BRI E D),
UAGE 3D BRLAL, AT iZd e i il e Uplas NisshB) s 3D BRIAL, "R sl 4%
HoiHgk. WINERE a7 %, sy,

94 Chapter 2. HRF



®HR P F i

~ ¥ &l " o J EaE e i
® = project_1 BE  del Oxg detam | TON% MWOG 705 | FOMEK | R Lzlzlcmo

=Ly,

=t na v Stopped @ 1421005 @ 437:19:33

HeEeeo o a% wa.

W

i
133111 info WACECESNEE Slopped | I
E —— 1X30:01  info AT TaskRunning |
“i‘ 1330049 info AT Slopped
L]
e 1330042 info FRACEEES TaskRunning
il G} 132957 info MRAcUlESE Slopped
-
- —_—
w0 6 Fefisoisl 132957 info FEACHIESESE Slopping v
B =VES SEOR  0fE 0 @FER AHEe
B=
@ i %1 i%iig T4 000"
om - o00° p— o.00°
BE QuDd T oo
ETERE P tes e
1 I
2023-05-30 > ra560 ol it FE{TEERN
13:31:45

2.8 BETE

iy At “Bah” S ARSI, mEpTR.

28. BETE 95



BHR P F i

o ' project 11 i defa.. kg chedault 100% b min L2 B b5E4 o
-:-. E E G @ @ @ @. g TN £ .‘-'."!'r
— 000
nE
0
)
BEE
+ » 3
& - 78.54°
f ]
e LA
L 0.00°
'IH-J oS
0 @ -94.50°
° .
=k ®EL
2o 0.00°
@
@R i,
Iy (RX 0.00
"«._; @
RY 0.00 0.000 e
Weld
B &2 (B2 0.00 " 0.000
11:05:18

DU AE_BJ5 o 3D i EAR, BLREAR © vefedy, nIEs S e A0 A9 AR R AT
R NI ZH AR R, BOAS A FAR R (ARG RIEEAIRR), FoR UL A
JRRJRE N ARAR A (o A T e T HLARAR R A A2 bR 28, T RARAR REE7R LIRS T =L Y RS 1A
AbREE L, TSR R B e, DS B R)E, S L RoR iblas A -R/R AR
N B SRRSO

FbR @ 2 AT A TR IR i He, AR ORI ST R s . By i
S L, ATUIRER] B RERT, ELSVI 2 BRI B R A Y R A R
BoRHE. P H E AP 3t A BEAE 3E R B BN B 0.5deg T 0.5mm, f/N L FBE N
0.1deg f1 0.1mm, A FYFIRE N Sdeg Fl Smm. It -7 “+7 PEATIAT LA AL
BERR R

Fbr @ 2 “HMHIAN” 5, Az ablas Aol ERER HOME &, ATl o5
#5380 BRI HOME fUR R NG R 00, Hlas N EAZRES. Ul A= "1 fE
HAE” 4 E “HOME” SR o hgk e, BilIbles AT ik%) HOME 8, WEHR.

96 Chapter 2. HRFH



®HR P F i

3
=1 bhEd

® profect 11 o) defa.. Okg default 100% L
AeEEe 00 @ »— svuis o R
== 0,00
]
0.00"
-
BESE A
T g
+ . T78.54*
L2
e o 4
oE 0.00
e T
T wwmstwin 94.50°
o T
B v Hl iz -; I::I;:;,
@ 0.5 05 - &
4| o I 1
() ¢ 000 ® 0.000 ® —
0.00 0.000 Eezng
Weld
wE 0.00 Fi 0.000
11:15:51

X3 @ ZFSHRAEALar AR TR sh g X, R iz TRy, XK R i el
HE, AEFEHTF SR LA ARTIR 5l SRR ICTT I A ik A i i Sk H 5 el ml B8 2%k
WIEIETS s ST MRS 3l, ML AR 22 8. P ton] DUl s R4 B
M+ 57 BT, M BRI BIR R ST 1~6.

ek ® J2 FBhIRAEALa ARG A R /R AR RS R RSB AY DX, R 24 R i XA T
07, K o, G AT shiR Eblas AR 3. 12408 XL Y Z #7035 sl
PLes NAEFS R /RAFR R FALE, 4%4F RX. RY. RZ J7 AU L \AEH /R AR R T I %
&, WITX LG N b8 3. [AIRE, AP AE iR BRI 7 57 el
PUES AR BLEAS, HH BR300 Xy Yy Ze RX. RY. RZ AAHE) 71

P T R E R E A Jog LR AR, SRS METEE
Q=

FrRES (RAILIE), BAEHIREST ZRBELEH F/RE
[BliZ 7] .
EbR © J2 ] BEA T T A SCTY A JE s ZEAE AR AR R LA A A sl PRk 7 =Xy D4k
e, By “BEhE” R, XK@ MK G SR WOt A KT A L EALE, H
3D R X 2 R — A B U AL E Y ACE L AR A s

28. BITE 97



BHR P F i

9 ™ *profect. 1 a defa.. Okg = default 70% Fahir el Mg e °
BRI ST S
L “'&" E E G @ @ @ BRLE R .._'_.L_.,. _EET": 1 I:°?

3[ %353 (") ssom

j{: %74 () D4a1s

{l} RX 1.554 X 657 581

RY 0626 ¥ 163359 L

e RZ  W0e7 Z 903396
14:41:34

PRI AL LS E R AKE , 30 RE R R, R B T s i N B P B
Y5, sy “Bsc” HERHHEMBCFEAL. S5, HE BIR)” i, las NS shB| Hirh
B, BITZieables N e b msh. Yok “EZRE)T RiklE, Rontlas g IE L 5
FARGrE; B0, Fortlas AL s3] HbRrE . Lok fTa%s" FsiEn, “HZ&®
3" FUEMESAEEM Ak, KA EME R/ROEES M AES IS, *TCakn
THZME) PRHESPIBGH A, AR AR A S BT RS [ EE, Fontlas
ANZVIKRTRShET O E, B “IRHT %4, SBH Tl A B ER S, B3]k
MR sh P . A o

98 Chapter 2. HRFH



®HR P F i

O ) prgects BH  defa. Okg  defaul o | Fomx | w5 ()75 o
— EEEEe 0o PELEK B & x510)
I{ Hz2 (M
@ = |
o 3 ==3 0
L =
& .
i I =40
Lo \-_\
wx > i
_ - &+ =55()
-
o / =Tl o |
@0
- - W =we )
& RX X
d | o
F 2
=l RZ Z
14:53:29

Ebr @ & “THEMmWBEA" 7, FASIERE I 2o A 200 THAR RN, A2
WORZIEH . AP BREZAR R, 2 DR 2R BN S5 IR AL, AR N st &
(EXIE © S Wontlas N E 2% iz g N 0 2% R0 i % b o B30 P F Rl
CTHRmBEN” A 2B TCP mig e it A2 Eih .

2.9 EFUE
SRS BT BEARRF IR . BT SO ] LSRR AU AR IS TRT

291 BEFFIRR

B2 DU RS P T S TR A RE o B RR P ISR TUET, 2on 1R PR H SR NP
AR KOO

29. 2 99

X
=
z)

~



BHR P F i

L] e peaject 1 2% Ewit. 01Skg  default 100% Fam L) T
mmocoss | FRSIEE
B B s s
4]
0T Test2 eI
B 123jspf Eal  Start
B test 1jspf e While
- I B
HE B v testjspl u socketSend 1
\ 4 il While
L]
n SocketRecy o
H Log
e FEll  Script
w0

L
16:41:03 T

D' @

WSk, A T L, s AR, ATUERBIZ SO R, ERIEX

P B BT RE e B SO o
W, A RPN

XATLAR NP A2, mali “BEARRFP AITIFRRRY

Ze BITAT RN YR ERY H 3, . fiiE IRELEET AR R H S, i

A A, A I s E .

100

Chapter 2. HRFH



®HR P F i

P o project 1 23 emit. 0ISkg  defsulr 100% T LAl T o

B Lo FrgtRrE

EELE BA =T ;
1  Testay o

B 123jspf

L m| FoRsR

HE

16:42:30 o i i

WERRF

s HTERRFT fRH, PR, WMAREFA, sl OKT RIS M A T
o

29. 2

o
=
z)

101



BHR P F i

§ Is L In Tt A% -
® - preject_1 BE . DSk defsul 100% TR i e ) s °
= Bh S [UYEDES
o}
O Test2
@ 1235epf
B test 1jspf
-
53 B zy testjspf
L
L =]
o
. m] R
B
Tesi I

' . !
I o
MR

s SBTESCHER” HREL, W, WSO, R 0K RIAE T SCMR R A T
IR

T2 SR E

S FIFRIUATIR * " HeL, FT S EE I R IR R

102 Chapter 2. HRFH



®HR P F i

g - project 1 BE o 015k defaut 100% F e Lot e (s o
Iy St
Fgram B =N B T ERLEE
111
i I
= Test2
L L)
B 123 jspf
s
B test 1.j5pf was
G [ w
L B zy_testjspf _ end 51
B [
3
e — -
P ETi ooy o .
(=] = [
= Seript ses
=0
v
|
g= Movel pesel
@
@m
we -
16:59:01 stalian i

XFFRE SO, FIPATAN T #R A
BN

AT R o

il

sy EHT L, MR RSO, BFPSISRTURAN T, M AR R L B, S
7 OREET AL, RIRDERZ AR A SR S AT, fh CBUET S HBGHE . R, Y
HISCHEA R 4430, BB ST “_copyXX” sk

29. 2

5t
=
B

103

~



BHR P F i

L Erid n i - e iy
. FEL project_1 11 rmit.. 0.15kg detault 1005 i R L2 @ besd °
e paat N
fre=se BB L
#
o Test2 = Eal T

1 123 spf Ll Start (L]

@
B zy testjspf - u SockelSend s LAl

&0

*®
iy
g
B
ko
]
-

L]

i EE Lag aae

= R Seript -
L[]

ol hiove .
5= B Mowel possl wen
]
nR o "

170052 FaTirE L | -]

104 Chapter 2. HRPRFf



®HR P F i

® preject 1 BH  mit. 0iSkg  defaul 100% T R T P o

m ﬁr iﬁ“.‘?" B, =5 s

O Test2 -

.

B 123 5pl .

B test 1jspf B
- I N

B B test 1 _copylQ.jspf *ee

Start .
Wihile e
SocketSend st e
B zy_testjspf . jol  While ses

SocketRecy 51 v

Script e

=
2
L]

Hﬂ

%

nO00pARAA.
2

Kovel posel LA

na —
el W pripr

HwH

iy “HEfrAT AL, SR, WA ARG, FEMTEN. HE: ST
R Py B IEAE BT HORE P A REE AN 44

29. 2

5t
=
B

105



BHR P F i

. ¥ =W il ¥ bl - i ] e
® project 1 = ami. O05kg  default 100% FR Ll e [ b o
B Lot PR
Paiis i 1N B mﬁﬁ
Ly
0O Test2 i £l

B 123jspf e Start
& test 1jspf While
-

L=t B test_1_copyO.jspf T - SocketSend
+ B zy testjspl o While
&
- SocketRecy s
H Log
= ) Script
w0
o
B
e Kl Movel posel
Ilnst_1| I
1 2 3 4 5 & 7 & ] 0 = m
q w € r t ¥ u i o P [ ] \
a s d f g h j k |

T B3

sy “MERT HHL, SRR NIENE, BRE S R ERIZ R
TR EEITT IRy BUEAEB T RORE 7 A REMHIER o

Tl

ATLLRAR P SO B U B B, RS AT H

R ZEAH

R RE e SO I P S e R A3

MR ERIE

RSP R B R "0 L, SR SRR T AT N B BEARR . A SRk
TS o

NP
AT DI ENZ SO, BRSO T BRI RE P B30k
H

BT RIE A 4. TER: AOCHRNA BT P BB s TR, WANRE
HATA o

106 Chapter 2. HRFH



®HR P F i

S AR R
AL EEA R Py SCPR R e iU 4 B et 31 U £
T B

RIHER SCHER N R BT A WIRZ SO A BT R P OB TRYRE S, AN REM)

EFHSASH

SFFMINBI A SRR SUPRECE IR ORI SN B T, SN R AT
5 USB di R A, W0 U 2 B alilifiss.

RPN

sy ST H, MLINE, Son S EiiE e DR USB frffiar, ik
o

DU 7R8I SO R KT 5 2 AR SO (R 28447 jspf B script B} program),
H—ASCpE, i R R, ISR SO S L (R 28440 program) RS, 3
AFIERIES . S ASCHER, HRA R S EHAE ERRR R SCHERIr A, W5 a4 e
AE, AR R ARIERITE

29. 2 107

5t
=
B

~



BHR P F i

i

FERE, AERBAER

108 Chapter 2. HRPRFf



®HR P F i

T
RS, ARRSAEE

Lo ERLE

1234

S

YA (5284479 program) I, AEZ M, SHORE AR, P T#RAE

29. 2 109

5t
=
B



BHR P F i

L5

1-ERFERS

TR SO R T

FEREFPRIR I h— M7, EHZERIESRPEE “Sh”, W SHRE. 5%
AL, MO9S 4 AT AR L4280 USB (il b m, mIUAERIZR
A SO KOO, RS A SRR, 18 e R AR - HH B A AIZOCH e N o A3 i
R PP SO S B SCPERN G [ 47, s R e e AP e RGH T, sl B s
HAMEER- S, BE BB S R S AR AR SR, M2 LI SCPE k4457 h
W, FTESCHFRIFIRARRE SO 44 program ™, 3% R Ae B AL A ZSC 1K o

i X
FERS | HRREERF

LUHC EorEHS HEEE

WHREFAIRTT LTS “Sl” $ed, 2082400 H S R R SRS SO T e 8 — 4
B, AR AR ARSI 44 program” T H B SN AUIRERAE T o ZEAHEA
CGARGICR . HPHRPEM, AR 2SR, RIFEE R 2R RS

110 Chapter 2. HRPRFf



®HR P F i

29.2 HiE
BiEmRE

FERE P FI R DU R P BB AT R P, FTEASRRR DU, 0 R 1

e DU 2 AL D, P REF I gt ORI 23 9 TR “H S AR&E U2
RERIIZRIX, Won TRl R AL AR DURELR; “REfF et PR TURME PRI, WAl T
A, Bpiafrh, WERPAE, R R ARG R T T, DARORRE it
PR, “RAER" AU TR RA T HNHIIGHE, DI BT s R R Y
HIME, FIFEMRIAN RGEL AR R R T "S5 IR IUE SR E X, &R Mk
PRI DI RESRSE TR ARAE TR BontLds A 3D B

Hrp, | 987 R TUR BEhT. CEEART. CWAREET. Wi, Cm. YR
R —RIRERIIR X IIRESA L " R Al s B ERHEAE , Rz AR HE T T
BIFH” WHEHL, AR HRINE] AT 2 sl TR KIIREHIR K T RE R A
AT BRI R EXTIEAE , R R R E XTI RERT HeHL, APRZE S PR R

UL, » e
T k.

. Fbm project_1 B del_ kg delauk T MEWIOG 0% FHML RHL 5 E] 231 °
oocow ¢ Testjspl w #e EREE FRIE | Sn A
1 ERF ax &
H,ﬁ 2 + SLart waw ] wE

qi. Mowe.] — e
IBEy ish

ey Menvel -
E oo
= .

1
p MaveC e
(.} . -
BREW

MoveTCP o 0

=F.A
iin

R
iR
MotionConfig e o

Lo
] i

Box Pallet M cpagSpiral wna

Combinehotion .
2023-10-23
17:13:49 o o o 0.0 .

FEM B3 RN SRR AR, R SRR HRY * RN A S KRR 4 AT RN
AR, ontE T2 B RAE 228 TP IRE 9136

29. B

b=

1 111



BHR P F i

[ & | = il A
@ #te peaject_1 G del. Ok defaul M RBIG T0 FREL A, [D €231 °
scocost ¢ Testjsplt —— SHERE A e HAFSE RRTE SN A
s =o e
L1 Testjspt X | ieMEnS
= i i EfFRERHE
=5 2 : Testl.jspl W
+I+ el Stop WS
BEy
Jaant 1(*)
E et
z Joant 3 * )
#o
Joant 4 {* )
BE Joint S (* )
{é} Jaint G (")
HR
% TR rs) 30
Baix Pl

20F3-10-24 IH
55 Q@ 00 o

W BB AR, BEOTRRFFIRER 7 SE R g A T HIRR

A X AT AR AR Y 5 s N hrHE 51 SR TR ) P46 220 W AR P o

BRI, BN, SRR R T ST

s

, S N AEAE A AR

3

ImIZIRIE

R FH HE DAL AR IR 5 =K

Hazh i )5 e AT AR AR RESR IR XA RERR, HEShEIAMFRLC, B ARt B A fr B 2 R
i OREAGR R I RESR R AL AL . ARITRIEIZAL AN T — N IhRES . St Bh DO RELRBIRE 3 X
AR R RLL AR, FORIZIRES A RER A IZAL , BARTFE SR

X R AN e R A AT — ZhREER RIe iz O REER,  LURAGT DI RELR 1SR X Fh ) T RER,
B3 X D REHCRE AR AN RR P R h S REBRA T U7 GER: BB hBesim AN SC Rt R E)

SCRF BB ERE A T Y S RERE HA T

WP R TRER, FEIUIRBIZHACE X, RCEZIRERIIZEL, A4 Db l X Ry
SR E W2 WA A2 o

112 Chapter 2. HRFH



®HR P F i

|. wre || e S8 o g | ocemm | 70w xwoc| qow | Fomx || mM [T Gn o
BRI T e
oot ¢ Testispl v Y EEEER | RRER SN {5
= 1 FiTF wx ] Set - @
sa F Stant en ] g %A
@ 33 - (]
B& ) i5in
88 Script oo
f=l=]
' Mg
2 Lag e
= T
E EE Messane 0
BE
iR
Comment o
) H
Wik
a v o
aw

Do Pt CoordOfset

o

(=]-]
q
|

gg SetLoad

HEN-10-E3
el | 00 " .

REFPAR RS RESAT AR FOARRES, AL ORFZREB AR EA NS RHR * %
ZRERM SO A S, EREARRGFERE AT, ROERAREZIERESHAR. Tk
5l DIREHR I K BANEE Bak P rl AT AR s ThREE 28K WAL R BN AN
Ao

it s ]

N wait ]
Tl \ait ]
[gg Wait ]

TR DI RE A T AT A R B ERTERE . AL AT R

29. 2

5t
=
B

113

~



BHR P F i

P T i TIET

BIY): BT URZ I RELR

R il: B HZ ek

R T LK S B T REHRORG i 211558 T S RERRAY T 77

AJa RIE R i DA R AT S5 RRZ IR, WA 5 R, ZIh ek e, BRIy AZE
PATIZIIREDR o

HEEARAE: W LA T I RERA AL RS U BTUL. HUEMBR . A ER A Rt R
T, SRR T A2 B kb by, H5IZREIE T H— R RREsAT 54t
B bR, derp HAVER D IIRER, & B ShikriZ S RERANVI 4G D RE B [ BT AT ShaE
Beo H, HEEEHE—ZRHAIRER, AREderh B A TIREtk

ThIBS: FT A ERIZ D RESR o

b AT B AT MR AT U R DA e I RESRO I TR AR TT,  IRHZ I REBR R ET T 2
AR 5 B TR, B AOZIIRESAL A M T, M DR CBaEkrh T AT
LABUHE AT HIE -

FERE PP gmiEd AR, R BER e DU Ao b7 R H FIbRAAEHE B s A2 1
Mo TERG: MU IR Z ORI 10 1R

BFPR— B LA TR, SR FAmEa T *, FORARFAUE), Hi e LA T

e 2 _E 7 bR R e R A B A A o

114 Chapter 2. HRFH



®HR P F i

293 ThEER R SHEE

WIREBRFISRIX SR 1 5w A] PR B dmRE D RERR, IXLE T REBAR AL & A A2 1 1O S
Msk. AR RGHRALAY T EES M L EZ BT .

T RER

fE4tizh Movel. MoveL SFiz g2 DIRESREIRR P, 3047 Move T3, 4 H 3161~ Move

WIREH . XA ThRELR AT L RRAL R E H 7 AR sh 28R R, &AW N2
A AL mm/s

SR s HAL mm/s2

)
3t

MR AR THARR. THSIRR, Al FaEN.

o, ORI EE S AR IR S8 AR FEAIOC T A st BE 4 ] LA B 8 S R A B
ERY T KBRS G, R N5 FE A 5 A e B3R v AIGEH R G BRI o 2 AR b i & B %
IR N RGBT, SR R BT R R R . TR “EEEMAT A
SRR Y SEON AL, SRR, AR e R i, R RIS pose_speed
FAR T, R i fE HREIETE pose_ace FAUAR KL, SCT A MUE H BEILEFE joint_speed RERIAR i,
R A REEEE joint_ace ZEAUAR .

e B Move DOREHLNT, BRIIGIREL Move [T AT RS B AR ESZ AR R, 47 TCI4f
H ARG YENEE IR R BIAR IR IRERA IR BN S Z AR R, RIVREGIETT R R,
i LA 5] Move SR DN RESL B 167 119 sl , A2k Move ZhReHER IS FAZ 265 A AR R o

Move IJREHLE B IV R /RS AE 25U 414 MoveL. MoveC. MoveTCP. MoveSpiral Ifj
AEdh, XHHEHALFIIREIRTCH N ; BN KT IEEISEUE % Movel Dhagbk, X HALF DI REIRTC
-

Move TJEHL I B 1S bR 2 HET X Movel. MoveL. MoveC. MoveTCP. MoveSpiral T{E
B, X HA DI REIRTC 52

29. B

b=

1 115



BHR P F i

® = project_1 BE  del. kg cefaun wmios ow | Foms WA T[T o
BT e T £ Test jspf * LY b e Ersi Rl 2H il
F
LT ~ iEE
-] 2 Start WETFIEER M Move  BBS)
Mo

+ 2 o ] R = |k 100 Mm's
— 4 o Moved wod

ok v EiRRL
£
i -

SEENeN

=
@0 R B s
B I SR
Bm
'E]' ITREEE detaul
-:! IR T D detault
/-' | il e 0 Ty
i e

201027 =
W e 00 =

BRI gy Niashf HhRgtk, A2

Move]

Pl NIRRT s sy AR5, W LLRER 3B ARG B HARES. WHRS%C
FAROCE : A DA Ry O Bl B B R, IR E A ] T3

FEFHACTHT AR &R 085 FIAROL ELEE AN Al 38, 2J3ERY, %D REB I ACTY 1 Move ZRELR
WENZHAIRR, Bilaik

S AR A P BN B AR RIS, AN AR ACTHT mUARAR AR, ) B T RER
BEHESH AR AR

AT S K AR, ZIhREER{H I A2777 5 Move DREBRBEE AYSCTY AR RT7 AN
WEZE AANER, SRR EOMOZ I REI BRI AL ST, BRI A)E

SCFE s HRL ofs, TTLIEL B A B i
S AT B o2, T L PR A A

FEFHACT RIS AR, IZINRELR(E AT /3 Move THEEHUZ B RYRL &2 86 A
IR, RRERMOIZIRER I E RS R, BN A,

AR BAL mmO FORAElG
JEH OP: OP ZREr] LAER A T3 R r it B P R H IR AR B E LA

116 Chapter 2. HRFH



®HR P F i

® = project_1 @E  del. Okg  cefaun || TO% XTUOG  T0% some | Wy [ ) o
BT G T £ Test jspf * W b e EraR R 2H it
[ F N
1 E3l g Kz
2 Start BiFar
QD 3 Lol hove ——— -
=3 4 Mowe. ]
+ 2 T
W wp0
E Joint 1(*) i

" Joint 2 ( *) A
—
. Im) Joint3 (") MiAd
B8 Joint 4. *) MIA
B=
& Joint 5 *) MiA
e Joint & *) M

2

il 4 gy ol “ig
/-' 275 hO
el ER

B il

v

65137 Q) 00 127
a1 OP, 7528 i -
A AR 06 J5 o e A s 285 R /485 R s o
fil & AL AR A A . IR . PRES AR
i GERS . ERTR, FAAZ ms
il i PR A e T M IR, BRAE H E SR

@ SERE | AT mover iz, O B{ERELABLIENSH

29. B

b=

TH

117



BHR P F i

OP&E

S EaRE

BRLET EfiEAG

=

A IERt{ms)

BRAIR(E DO LOW

shifpsTEid s
B EFA

b i BBl
BiEl(ims) 0

R IRE DO LOW

MoveLL

Mg N ELHE 2 BARES, TS

HArZA: ATLUBI R T O BB W E N, RO E R T3

AT RABPR R - AR, IZThREHR( ALY 1 Move DI RESME B INS AR R, BRI A
1k

SINRR R L ANEIRAE AT s AR R, AT EOCAIZ ThRE B B H 225 A FR R

AT S H: 2)IERT, ZIRERE I A7 5 Move ZhREBR I B A A 82 A ek JBE
SR AEEN, TR RO I RS AR A . ORI, BRI Ak

KT S0 s, T LR A SRS
ARTRMRIE: B mm/s2, BTLAECRR A S 2t

EFHACT RGP AT, IZIIRER(E AT i1 Move THEEBMZ BV & F 12286 A
Gl , FRELEMONIZ I REEE AL SR, BN,

A2 B mm, 0 R ARG
JE ] OP: OP TRER] LIER A Ti R it B F Kt IR AS B B Lt

118 Chapter 2. HPAFH



®HR P F i

RS SoneT
e ‘

(%]

b ]
a0
e L

0 Eu EE

i
L]

S0 R1-2T
1ﬂﬁ?‘a

peclect 1 BE  cel. Oxg | cefaum || TO% STOG |  70%

=EFaE o)

Start e KEhigtes
HEehPte

Bovel we ]
A we

Kimm) A

Yimm) M

Z{mim) Mi&

I..-‘-:”:.l 1"“‘1"." -

TRERE

TR

B EReToen

SN

b il

oo 127

# A OP, N5 ZLscin FRCE :
R LAFEBUE T 06 i i A AR 23 AR /25 A i o

A R -
A AR -
i A R -
A R AR

AR IR R RSl
WEE, F7 ms

BEIEE, HA7 mm

S [ M RS, sl E B e SR

soms || w | 3 (5@

Test jspf * w g EFsR FERTE a4 L] 1

RX[") MA

RZ("} MA

mrm's

mm

29. 2

5t
=
B

119



BHR P F i

OPE
EETEEe s
B s R 5IL)
ReHERT(ms) 0
RO IRIE DO1 LOW
NS
R W
YRR 3
FER(mm) 0
B IRME DO1 LOW
AR ) OP $R4F:

Hlas NAEPUAA T RE rh e B A i Hh FPIRS e S SRt B, BL=2%% moveL
AP, HACRIIT

120 Chapter 2. HRFH



®HR P F i

ik

_ FAA Bl A

-
-

e I Sy
e 11 his [ fof o= e
| BT 2 )G I A 7 f/é‘
e O
|
=
“_i|
5
F
La - = _
L i T s
1 e &=
EE B
il - ol =
4= ] = =
= = -
MoveC
Hlas Nz BRI s AR g, migssc:

iR e R

A/ 1 AT B R SR B B A, RO B T T
RSP 20 AT LD RS0 A B W E A, R B W T A
AT AR R ATRINT, CIREBRAE IS TS A Move SIREHERBRIOS % A8 R, BN

SRR ANAIEE A FUAPR R, RO Z D RE R B H S AR R
AT S K AIERT, I RELRE I A7 5 Move THREBR B A A S o 82 A 2k J3E

2 ARG, TR RO I RS B RAE . ORImAHEE , BRIN Ak

Y BN mms, TTLIE B A SR
KU P mmds2, T L EEE A SR A L
WA A A3 AT, RTIRESA AL T 1 Move THAEHR B OB S L2240 A

GIIERT, SRERMOMIZIIRER I E RS R, BN Ak,

BEBAz: B mm, 0 FoR RS

2.9.

EFUE 121



BHR P F i

LRI B YT B0, Hlas NSRS S S RIS 2 T e S Ak
IR AR SRR BT, PLE ARSI RO BB AR SR T, %
i rh S SRR R REOART, HLEARE SN TRUE S AR L SR
WIS L ASBATLIR

JEFl OP: OP TRE ] DAAEHUZ A It R rh i B ol P 0 H LIRS B L E LA

OP 23t & [5] MoveL
@ =« project_1 BHE ool Ohy | defauR | T BTUOG | T0% soms AN [ o
meocesst ¢ Testjspl 5] B ms mr=m saxm &8 6N
SR ERmiEz) =
2 Gl Stan =

il | 00 00 |

MoveTCP
Hles A T H AR 25550

AUEER AT W2 L, sCE AR TEUREPIA R, LUK U2 T
Hfm S eV AR SRR A (. HAl RS AL:

FEFACT AR PR &R AR, %I REBRAE I ACTY i Move IHREBE I 2% AAR 2R, BRI
ik

SRR AR AT RUARAR AR, FTERMOIZ I RESVI B H S5 AR A Ak fE
BB, AR THAN R ARPOE MR, AR RE TR R T A bR
o

AT S K A)IERT, Z I RELRE I A7 5 Move THREBR I E A A o EE A Ik J3E
2R ARG, TR RO D RS BRI AL . ORI AL, BRIN ATk

122 Chapter 2. HRFH



®HR P F i

AU A7 mm/s, A]DLE R A SRR A R
AU HIEE A : B, mm/s2, W] AR Ba A B

SEFACT R &1 1R, IZTNREBAE I 407 i3 Move DREHUR BRI G -E 228 A
LIERY, HERMONIZ IR B A A, BN Ak

Al B mm, 0 FRAEA .
JE A OP: OP ZfEr] LAFER A Tt R it B2 FH 0 7 H IR ZS R E B JE LA

OP ZH(id & [5] MoveL
P = pecgect_1 a5 o oo | cemm | 7w xmioc tow | Fomm T[T o
oot ¢ Testjspl" vBBE n #res ma=m 8 5R
TIEF ar MoveTCP
2 Start BEAE R
= 3 EN hove

B

Lo 4 MoveTCP ofsa -

BE=h
AE
—*
-
Bl TR ErE
8 =
B= == T 4 mm's
@ il
=R
=
B mm
"R
/-' s
R

h 00 < > |
Spline
LA AR R A% M 2B 30, T LA E e A B BB R UM, s e A8

HIkFAL R, A REUERE pose_list RMIAR G, HABAIRZHL:
FESRBE A VRIS JmdEs IMBRER AT, ARTEES AR S 2k
ZHAFRR . INBUSALIS , BRI YR TEF TR R, AT T35
AR B mm/s
AR NA L . A mm/s2
flG=p2: B mm, 0 FIRAFE

29. EFTTH 123



BHR P F i

Ji FH OP: OP IjRE AT LAFEHPHA it R H sl B A AN it RS sl B e S
OP 23t & [5] MoveL

v A|
&L v T i Fa et | a2 I
. progect_1 pog L) i Dy dhefauk C 7 1. 205 Tl - R ny L3 [-" } ez o

----- < Testjspt® v W  HEER | RAEE BB 6K

LT wn HHGERD .
D X
e Start
3 |.I- Spline ]
i s 4 -3

-

20231023 .
17:39:54 o o o 0.0

Jo::-

MotionConfig

TSR e AR E . IR E :

WAL AT S, WM AERE RELRFTHR T, LUSH BB A B AT
IBEHES

PRahfEdl: SRR RE , B ERPLE AR ISIRSIEA T AL -

SRR ST S, M AEALas NGl &t e as Rl i, Xy Bhads B s At .

LANR FTIPESARUR, HLEs BHEAN S SRR RIGLR 2L

AlE TG ATss st RN s A, BB TS E s S AR R IR I E SR
FERT A o7 B T IS ZERIAS LABEF T RG22

o FTFEHBRSKERIEL, BEEEHEER0ES R

@ 31 BEehEIies, MEEE AT B TS fHus

= Wl BXHAEHE, BhETRahEa RS RS,
AT KA

®  FEPF spline —IfEAR], TRAEDI—FM spline I55R
RER—F) spline BIGS, FHEER—T =

124 Chapter 2. HRFH



®HR P F i

" e . A
L ] f project_1 S® def. (kg ocetaul % STI0G 0% FomE | W, L] ez o
R LT < Test jspl * W B s TR RERETER a2y 51
T AT A iEEicE
]
. . Start

i . 1l ahnld =

& g MolionLony ofonclil  +-- ] FERE, SEREEETTIMET, e

=, o _

S ]

3t e i r.um;,-

a

=

5
o
4
el

o

1

5y © 00 -
o ASMBMREAN, NBLSHARS, BEMEERER

== %o
(:)ﬁiﬁi o  AiEHEThEES Al , M%ﬁLﬁﬁﬁ:%ﬁﬁAﬂinﬂE
1R, olEERDXTS R TR R

MoveSpiral

Plas MBURTERLIL Iz, WIRSEL:

BRER AT ZHOE A A E

SBIEC Hlas NSERe IR,  IEHONIR S IER:, SBCNT I e -

IRTEL O AT LB I Ry U E S W E A, RO E S I TR
s REUTHONSEORER, RRENZE, B Ea FEM, B mm.
SRR REUTAONSEORERN, [ERENSE, HAL mm.

BUBEEAR R RO R RO AR, DL R R E, B IRE VR, R
FOX AR FEEL

EFHACT AR &R s AT, ZIHREE I ACTT i Move THREFILERIZH AR AR, BRINA)
o
SRR T ANAIRE AT AR RIS, A BCAIZ I RE B B H 225 AR R o

AT S K A)IERT, W%%ﬁ@%@%ﬁva%EQWEMXmLF Py
SR AR, TR RO IZ AP B A R . A AL, BRI Ak

AU B mm/s., A DB R A BRI AT o

29. EFTTH 125



BHR P F i

RO : S0 mmis, R LA e A S A
J&i FHl OP: OP HyRE AT LATERIb A Tl R H 15 B FH B0 RS s B e LR
OP 23t & 5] MoveL.

! R )| project s E% e o cemn | 7w smios | row || P |0 [PV °
meocosst ¢ Testjspf 05 me | ETER RGTR AN R
e FY
. R REFEE
2 El Start TEGE  SEam
3 Ll Move -
fal L 0 ([ERE, i)
4 - lowveSp ]
J T Ll
-3
Bahiga G
s
¥ HEneLs
- wpo
i
X A, =k ) A
=
w0 ¥{m MA =) MA
E Zimm) A Fo | A,
o SRS EHEERR mim)
@
o= AR 1
u e ¥
TRy
AT
8
v
2023-08-07 .
155340 () 00 00 o ﬂ
CombineMotion

QU B M SIS Sl L AU SIS s), FIRSEC
PR BRIUCh =AM, nNE=AMA. 5. B BEE. 8 7
SISV BN T H X0Y, 7T H XOY & T.H X0Z & T H YOZ.
A BRIMESY 1, H7 Hz.

PRME: BRIAEDA 1, B mm.

FEIFREIN TR : (BB AT, TRACEM S, S0 ms.
AR AU RE A MR, TR BN SEL, B0 ms.

126 Chapter 2. HRFH



®HR P F i

- E)
= . 25 i i
. Tl progect_1 = del . Okg default TO% STIOG T0% Fol || WAL 231 °

ococosst ¢ Testjsp” sl W @ EAER RETER SN BN

< g

Start

Ble

undahned

en O 00 00 =

E AT RER

Set
BB TR B TR0 38 1 s 7 e Tk
B, LRl B, R BRI BR R At LA e R R
- o HTEREN, HRLASUE, ARERS LS
O3 W NS . M FHESERE < Hio”, REEBA
“Hello” (INSISFAEENS)

29. B

b=

1 127



BHR P F i

|. LR ,l p.-nje.-:-:_1 =R e O getau 0% MG T0% FME WAL E] 231 °
scocesst ¢ Tastjspf 03] me | RPTR  REER 8N R
1 sk g
. .
® & ommews DO PULSE
s 6= 0
SEEE(Hz) ]
I: T %) o
L5
+ O emmuws
L]
H (o=t
r-" =
w0 e duaica
B
E&
=
s

“ e 00 : -
Wait

GEAES, AR BT SE6E DI SR AR A RIS, TR
BT RESS & — BT 5 BB E RO 5 F o

128 Chapter 2. HFAEM



®HR P F i

l... il project_1 SE  del. kg cetaun T ETIOG | T0% et || W E]":ﬁi °
meocost  { Testjspl OB E #m sr=m zxzm o8 6N
1 3T L
2 Start EWHSENRE TR
. ) B e
O s om0 H
O smismas
Q) =ames
N

Q
0
K
¥
2
#0
B
&
am

w0 o0 00 n

Script

PR TIRE . AT LA RIAA A A SO Sk R A iR e B — 47
A, FAARAIES ILER 8 T Ak GRIATUM AL 5 JIASA] T4 5 BB A
185 BAIAS ST AT LA S s A — A A SO o AU RS A 2 DA T3 o

29. 2 129

3
k:|.|
z)

~



BHR P F i

L. *L8 | pegect 1 BH et Ong  defaur 0% WBIOE | 0% FHuE WAL, E‘]"ES‘., o
awocosst ¢ Tastjspl CBOBE m srua se=m &8 0 6K
1 ES L] LR

2 Star woe WL
3 . Scpt S
= ] creabs scripl

EinER

o 10 nofffe+ 1o

W e 00 09 -

VERE A G 5 B BUURD Y, R4 X By n SR bR 2 3 T AR PR SRR VR A,
A

130 Chapter 2. B AFM



®HR P F i

{1 Cirl+Z =N Cti+Y
mw Cirl+C FoT Chri+y

s g X BT B RAERR, MAGEX SRR R, s 7 ms

77 R B AT IR S 2 )5 RN U R, MIRE EbR o Gt X
NI BN EAR TR T RIS IR, AN T 2 BRI AR S A TR

29. 2 131

5t
=
B

~



BHR P F i

\. A= T projeci_1 _-Eii et (kg detaui % Z=:TIOG '.‘ﬂ“.- FME mil = IE' .E?:I'I °
e 06060
g —_—
)
B
Mz

TRLEN : -

2023-08-07 . B
161159 191 T 1

i FH A 4 5 7 50T LAGE FH AR 28 B B DR AERT MR R R A o iR AR S 5 X7

HY PR RS AE R AME, EIA e dr DT, HIZoRE n ok e 50 .

132 Chapter 2. HRFH



®HR P F i

'. LR [ et 4 @®  cel. Okg | cefaun || T0% STIOG | T0% st || W . ) e °
pxocomt ¢ Testjspf OOBE me ersa sexm 2m 6K
jdiz N ik [k 3:01 HE
v =
SRR 0E000
T 1 B
-
= ‘While I If-glsg H-gelsgif
3 Function refurm break BiTER
w
IETEModbus =l ﬂ |
[Ta] Register
-
- Madbus Variable
@
jFd - P
B
g% - : . il = . > =
F1H1 BITE
& or not  true  fatse ol <= = ~= HRbE
F

ot gy (1) 00 00 -

PREESNAEA =A%, RO PRGERA 1EAEEAL ASSREL. W AME T oy — 2y
R, SIRED AR AR SR A88 Jebn £7% Jehn PR dm A HER. #47o

PREER A2 — L R DI REBE TR A . BT RE

RAL: fal SO A A RIIUE AOSCT(E, AR rad; fE AT, ALY HTL
PR THEAERE T LR BEAS, L m. rado

Theg: v Ll A\ While 9838 Z8PF 30 BREUE S FRATHERESE

[whilel) 11if0
7| do i Th‘i'“ | function fini)
4 end 4 end end

10775 77 35/ Modbus/28 ft: W] LVGERE I2 BBUL IS N, SGE2 H B4R A AR R AR BRI
el e W, UeRE A DIL, RS A Sl A B EA 5L get_standard_digital_in(1)

BEAF: E L s EAF

29. EFE 133



BHR P F i

|~ —_— l I:-'DJE.':—U =m e kg detaum 0% STI0C 0% FRME | WAL |, E‘] gty o
swoceer K Testjspf 03] Me | REER REER BN BN
T, i R 2 WA LS
[
| |l | ]l el | 0006
’ =
o q | w| e r [ L||ly |u|i o p
L
& alls||df|fllal/n|li]|lk]l1
s
E Shift zllx el v/ b| n |m
pud -
~ LY L] =
®0
+ - I = < >
N F1R1 F T
& = ] & ]] 7] eumm
5]
QEE
2003-08-407
173815 ) 00 a0 o ﬂ

I S SRR AR O, TR ANG . BT 5

TS R BSCAT AT e Pl AR pR A, ok, AR T 7 2 SR 2 A R AR 3 B B
e e EITH N AR DURZ A A ZIA o TR IS 2R

134 Chapter 2. HRFH



®HR P F i

iR I e F B E

fA] G ki

WEs

ml:n-'.:i]l'q w, i, rad, Black e gl

mowellp, w, o, rad, q neartocl, wabj, Black=tnse, Q)

moweoipl, pe. v, a, rod, mode, o_near, tool, waobj, block=tnse, Opk
meve_cinchelpl, p2 v. & rad, mode, o_neer, tool, woki. bleck=true,
Opk

top_movelpose_offset, v, a, rad, tool. block=true, Op)

wep_moun Apipl B ouos e, reel wehi blesksmee, Op)
more_spiral(pl, p2, rew, len, radius, mode, v, a, q_near, tool, wobj

bk =deus ek b
F i

||||.rIl:_iJ.Ir.|:l:E[|.| w, &, rad=10 o_TeEan tosal TlL".Ij block=true, O}

R

R SRS, RS TS TR e B R

DR

i pote, TR LTHSE FEENDE. RS0, S5LR:. Ry

Rz&T. Bfifrad

w pumber, SEREY, Biads

e puimber, FTENTES, Wfiad e

rack rumbier, SilDesEaN, Bom, KLED0. Boche, ST

WT.ET.I"F i-—-a'ﬁ"'

MR

get_standard_digital_out
get_tool_digrtal_in
get_tool_digital_cat

et lurstien -:“q:l;l in

et _Fure ticam_elingital e
et_standard_analog current_in
get_standaed_analog woltage_in
get_standard_analog current out
get_tool_snalog voltage_in

rab himehee e

get_standard_digital_in{partnum]

SR
RS ETEe Err Oal s [ B EER T
]

P Enursc nurnber. SRR FEICEEA OIS, BEM1-14
iEsH

Eoalesn, tnae BITTIET, falneBITRT
T

value=get_standard_digital_in(1})

 DDDODO0

<

Log

HAGThRESR . W] AT EIH BB AL G (R H 830k

29. BFTE

135



BHR P F i

@ == )| iy || ==

oe oobm € Testjspf

gef

Okg | gefaun 7o

00606

£l
2 Stan
. T

= 0

Message

00

0.0

ETIOG

T

somc | w0 5 (5@

s EFTR FERTR k] i1l |

EEERITIL TS
i
Tl

e

THEHE RES . W IE —FIHE, BPsiT B REHLA vl 3 H — XA HE R R % H S

I AR EiatT,

FHP AT AS 1E Bl RSB AT ISR o

136

Chapter 2. HRFH



®HR P F i

L. e ,! p-n:eﬂ-1 :ﬁ! et kg th'a:uﬂ 0% MTI0G IIITU.'!;r manad | Gl -*. IE'-:?:H o
oot ¢ Testjspl* OOBE m ar=m sa=m 58 R
1 i HEl=E 3]
2 + BN AR e
L]
3 - Message ]
o
= BIOER
wan
=
@0
B
B
|
202308008 "
05433 ) 00 00 = (.
Comment

TEREDIRES . AR RN — M ERE . BFafTh, MIIREBRA ST TR

29. 2

5t
=
B

137



BHR P F i

. RER || oect 1 BE  def Okg  defaur 0% MTIOG 0% ol HHL . P = o
meocssr ¢ Testjspr EOBE nm¢ sx=m srzm a8 s |

: 20 R
2 £ s

3

o [ |

s

50 00 o0
Group

YIRE . TR P TR, R LLRE L D REHCE— 4~ Group 1T, J7 (EAZ P HU4L
M. XHRE BRI TIC RO Mo

138 Chapter 2. HRFH



®HR P F i

® 2 | o FW  cer Ohg  cetam || TO% XT0G 0% R L L @'cz:{: °

smac £ Testispf BB E ns sz sxxs =2n bt |

s
L
,,

+ B0
o

1
I
1
I
1
I
1
I
1
I
1
I
1
I
1
I
1
1

&
[u]

@

m
o8

5@

quz?gﬁ 0 o o oo Lk ] “
CoordOffset

AT RIS IDAESR, BT T ARR IR — MR I, LU e . TR AR
Move S IIRESII S T (FAsk: R RS TRIIX MRS it o ERFB R AR, B IEA
bR R ARSI

29. 2 [i51] 139

5t
b=



BHR P F i

'h.' IR peoject_1 a% oo g | cemm | 7w semsoc 7ow | Feme || WML L[5 °
Ay T " =
wcocosst ¢ Testjspt OOBE = nr=m saum =8OR
1 EiEE HIFREE
“ b R B SEIEerERms
3 Sl CoordOffset ] .
AE
E[mmj Q () L
hgiialia]] li] RY(") 0
Z{mm) 0 RE(") L
HEER

5@ 0o EuHM« 20

2 e 00 00 s
SetLoad
BRI A RES . WM s Tl B B B L STy gk (Btis Bl

140 Chapter 2. HRF



®HR P F i

R § A
® = oroject. 1 S o, Oy | oefaum 0% MTMOG T0% FaE ) WAL . 'v_] ez o
< Testjspr BBE = ss=m su=m sy BN
: e B E4MEN 3
B . )
M (kg
3 satload e
®imm)
[:‘ Y{mm)
e
+ F{mim)
i EIER

e io '?%um

WA e 00 09 =

GetListElement
REANFITC R INREM . ZREEHH T list BRAS PR P — N e R, HBiZoT
A AR L
EFEHIERFEA {524y num_list,pose_list, joints_list, —Fh=E M A)AR & IR, FFEieit
SEHAZERR list A 5.
Rl RIBIERI M TR AAYIR P AR, M 1R SR E AR ME, SNE
AR RS MH.
T HEHU TR A (PRI B2 . SR number, pose, joints < Fi 25 it
MR, S 2L
® GetListElement IR, T2 pE]R list ERITEARFEEE. B
P SILFEAITTERRE, WEEERIRE, T EETHEE.
@ e =1 o REMSEANEES ix A BBRETERR—F. Hi,
M. pose list TWEEM, TREN A pose 28108, FiEAF A joints ZERIAT
=H.

29. EBFHE 141

b=



BHR P F i

. G projest 1 ] ot kg derault TO% SMTIOS TN F L n”’ = m i | o
¢ Testispr sh 5] Me | EFSR RRuR  SH 0N
1 B AR SR R IE 3

3 GetListElement - ]

i

=2 o 00 . -
RemoveListElement
BERFIRITTEIRER . ZIhREHLH T list 2B RAR Py 3E—AN 02, Mz list BB o
PEREH A Y HT 2 FF num_list,pose_list, joints_list, — f 2RI AGAR 1. (Y, FFEEAGEE
SRR list R4S .
F5|: RV ERI T RIS RFAE, 1 HFIETHE R EEM ARG ME, SN
AR RS ME.

® RemovelistElement IgEtR, SPAER list B0 E AR,
. wolSZBMRMUE . 9130, pose list BEH pose HTEE
@ }*EE. {AB.CD}, =M RemoveListElement TN&ER, Ff3 [ HPARES
E B, WZHH poselit FHITEE A {(ACD), MMAE

{Anull C.D} HA mull Fo=F pose 2RI E , BEAT.

142 Chapter 2. HRFH



®HR P F i

L’ *tm _.,l project_1 E®  cel. Okg | cefaul TN ETIOG . T0% FomT | W E] 231 °
. P
meocesst ¢ Testispf EEBE m sr=a ss=m =28 6K
A e ERFIEPRRTR
2 Cl Start amnEsE g
3 =l RemovelistElement ]
=3 LS 1
)
B
P
iEzn
=
O
B8
B
&
5

%50 00 s
TimerStart

P TFRATAE . BT T B0 T

29. 2 143

5t
=
B



BHR P F i

\I

f S
|. LR ,l project_1 W cet Okg | cefaul 0% HTI0G  T0% FME WAL E] 231 °

scocesst ¢ Tastjspf OB E s wr=a =x=a a8 0 4

i *iam itEIEEFE

BT

wh 0 0 Y) 00 =
TimerEnd
TSR I REER . ZDDRE T i I a0 45 AR T H I o
A (S FrA R timer SRANF AR . AN, FREGHEHN AR timer AR i

144 Chapter 2. HRFH



®HR P F i

l. *L J! Ferje:'_-1_1 =H  cel. kg defaun 0% =m0 70% | TR || ML, [Z]ﬂ-:-zlsﬁ o
owocoset ¢ Testispl" 03] My EFEE RETR SN 6N
1 g itadEREER
2 L St ey |
3 f::8 TimerEnd ]
T

Ee o ‘E,uEE&- 20

103028 (1] 00 00 A s

Stop
S 1EThRE . ZIIREH A T R AR AR 4R 2o

29. 2 145

5t
=
B



BHR P F i

J progect_1 ad

. kg

cletaul A6

v

m
o

AR H

While

o0

0.0

ETIOG

W
B

B0EN

7%

e Y

fEFTER FATEE E sl !

TRIRDIRES . JREAAAT H ARSI DI RE R . T LARGE — EABER; $RETRIMRELG FRERIA
t, HEPEFENE, MERa 7.

146

Chapter 2. HRFH



®HR P F i

I'.' wLe ,.l que;;i_i A-x def . Dkg | cefaul 0% 06 70% Fiome | WL E]"-:zs'i o
mrocesst ¢ Tastjspl OB E m nmrea mexz =8  HR
i ES L Whilef§Eh
e + Start " ﬂ I i
3 r B
] O mwrm
4 undefined
= O memizst
-
3
] BER
=
|
B
o]
am

e O 00 00 ws
If

SERPEIRERR . AT LABCE B3 i N 25 PF el S R30I AR ERAT I I RY 2 RE
B, ATLARINESER elsif sl else hRELR

29. 2 [iE1) 147

5t
b=



BHR P F i

l,_. il |:'1'ﬂr*?;5.|_1 éﬂ def. kg detault oM MBIOG 0% FE | WL [Z] iy °
mcocosst | ¢ Testjspt (03] WS | EETR | RATE BN R
1 £ FiFina
2 Cal Start
O sarrwrmn =
a - If +.+]
4 undefined © =
0
i
*'I"' HEho e Eh0 else
e
i

e o o0

Goto&Label

Goto JRE, I Label BCE i, R LLKERR 7 RS A5 21 Label 4L
H GOl Label DHRELRE, FRICHEAL, FRNZBAL i 440 P goto ThRER, Vet Bk

gl N AC

W 7R BIRE 2R AR s T 2158 6 ATHPRBREL 2155 3 17RY labell AbFFHI R HAAT, RISHPY
7 Set HETLAT wait DIREHR 21817 PR

148

Chapter 2. HRFH



®HR P F i

'x. LR | gt 4 B® oot o | cetmm | 70% wmios| oz | Femm WA (TGN o
meocon | ¢ Tstjspf EOBE #¢ umvsm s=s=m =8 GR
1 £ RS
] Gl Star HEE b1
3 bl Label soen
e
4 ol set .

5 Eel Wait p

L] Goto abeii . J

w0 06 % =

il
SocketOpen

FST Socket, ZELUTIAITE B EIEREIAFR, ECE Hbr Server [ IP Mtk fovm [ 15, JEH 2
TG EHE 40 E 328

29. 2

5t
=
B

149



BHR P F i

|. LR _! F"C'Je:'-1_1 =H  oer (kg cetaun 0% =m0 70% | TR || ML, [Z]ﬂ-:-zlsﬁ o
mwacesst ¢ Testjsp" 03] ey | EYER  FRER BN D37 |
37 Socket

EEF
: o .
i ﬂ SocketOpen +-+]
L=

- m]

e o EuEE'% 50

%m o o o 00 ma L i=n
SocketClose
K] socket Rz, TR EEREOCERE AR

150 Chapter 2. HRFH



®HR P F i

. *LN _,l project_1 =®  del. kg cetaun % ®WiOG | 0% FME WL | E] 231 °

oxocomt ¢ Testjspl EOOBE = srea sx=m =28 6K

XM Socket

£
2 Start B
3 ﬂ SocketOpen e EprtE
4 ﬂ SocketClose )

50

&
&

LEF

w

@ §0 Sl

[
L]

WE 0 00 00 =

SocketSend

socket A X H . 7] CEESL Y socket EFE A IARE, Ak SR NT DAGE R A0k AT BB Bl I
MBI, KOFEAETT LSRR AR el s ERa N, T LUK [EEER 2 2 AR i DIRBUZ DR ZS

29. 2 [iE1) 151

5t
b=



BHR P F i

IS ST € Testjspf*
1 el
2 El Start

defaul To% STIOS 0% Fast n#l = IZ' .r23'l o
EOBE = sy=m sa=m =8 51 |

0331 @ 00

SocketRecv

Socketdiz
] [-1- =11
- T T e
G| X
BniER

socket HECH . I\ ELEEN ) socket FEbE AU, BAMCRIIRTEFRE . TP
VPSR, Bl T B

RPN, WM TR R BACIE, RSB R R4 I A R b5
AR BT REFA AL

RPN, ORI SR TR BT AL, BB 07 1, B
I <) WEIF. B, M socket FIE] T — iR AFH “(12,1.23), IREHA RN
num_list 98, [0 (12,1.23), FR4ILRAE BlURE R

VRO, MO T B I, BRI S B AR R — 2L B R VA
%, (8 IEEE 754 bRkt IR EIR1EE] Bl 8 TOmnAsht.

A ABCE BSOS A ), AR A A ) Y AR5 S U B AT T — 258 A

152

Chapter 2. HRFH



®HR P F i

project_1 =& et

ORLAC0y CaTaBO T (

Test jspl”

i -1

i
2 Start

"m;g

00606

default

a ﬂ SockeiRecy

o
R

+

=0

bad
@0
BE
&
an

23-08-08
104124 0

00

CommSend

To% w06 70% FaME WYL
L BEFER  RETE
SocketiBil
&
o] FEE
s 0
ol
EsBtria] (ms) 3000
BICTR
00 ]

Eat |

= E] €231 o

bzl |

R Bl A o Sl A 485 S [1ulE CAN S [1RCE 1RO, (8% S REE ] LG
DT BARIL B, HFRIE. T LA BRI AR AR UG 7 HE R YIRS o

29. 2

5t
=
B

153



BHR P F i

'.' wra _,l project_1 =@ o

il |

Test jspf*

Okg default Ti% 2TI0G

080606

me
LR

Lt i

2033-08-08
104302 )

00

CommRecv

EE

et

EER

0.0

T0%

s | WAL ) e o

BrrR ERTE 224 1|

EEREAaSm0]

s Bemtedi. Hbilay ARy 485 i [ alE CAN S 1RE T RCTIY, i AHZ D RES MR
Y, JHEMECT A, K520 num_list BRI 2] Bl e Lo

154

Chapter 2. HRFH



®HR P F i

- R pp— - =
. it progect_1 B el kg dedaun T ®TIOG Fals B w e ] 't o

< Testspr G006 My TR ERER B OR
1 rEE TR
2 Start &l
3 ﬂ CommRecy ]
EnE
B
EOOER

e 00 - B

BR
Subprogram

SR CRDEE IS YN R L ey VR

EHEMNRRFIRPEFERANTFRET, B “ARiZFRF B0, WERERFIZ
i WS RSy, R RE I SO s = i AR F, oAl sl 7 RE iy A K e Y
FIOTT R, FTLAESES T AR U T &R . Ak, MR ERats) 7 ERF
W, R TR U SN HTC, HFRFAFREA TR FIIT .

BOEN TR, MIRRFPAEBA T, R (BN AR B A R s A I B TR o

o ATAEERkKR, SErEFTIEFEEnEHNRTE
P i, HERPFRETREN, s TErFa—EN
@ }EE Fhido B EEFR, B SRR ENTTH, RS0
AR TTZiE
o AP ESI AR, AMELEE “PRZ R

29. B

b=

1 155



BHR P F i

b T Sl il T db A _ . = Lo
@ = | ol am  ov. g oemm | 7w mmioc row | Fomm | AR [7)G o
LGS GomaT . =il FRETR 81 i
mesm | < Testiso ® me | B
- e FER
2 ol Start HETFRS
3 ¥ Subprogram test jsel ...]
EETEE
test jspl  §17
FrilgiE T
AR

e Lo Et1H§+ 20

ar4s @ 00 00 = (.

156 Chapter 2. HPAFM



®HR P F i

= FEE Esh q
. te ) progect_1 EE def... Dkg detault 0% 2TI0G 70% FalE | WL | E 331 o

muocoeer ¢ Tastjspt (03] M | EYTR  ERTR BN 31 |
1 EHF FERF
T - B - [
3 [ Y4 Subgrogram bestjspl m]
ISE T

4 «  Start

- test jspi

Al 5 Sef

B | LR
h et B roitis T

$ :
iz
E EniER
=
w0
B
@
i

;?J?i;&ﬂlg o o o 0.0 BR B
Replay

W H. LI FOT TR R R BT R T T L BB, R
R R DA S L AR T 565 2 I s T /R 2 I S By S iB i ]
LAERS A OB S o O (0 s

QUEEFTEUB I, M SBrERET, ARSI ROR TRulids” HE, R TR
bR RS TAFAARR R IC TG Rl TTHIRIER” NI IC R PuS e, I vim 2 s —1
B W IR ER Y IEAETC R, P AT UM 225 8 | sh &7 AR shilas A, i %
1Rigs” BEEIHE_ERYE IRA L, MISEROZ PSR BT . Budicsad ey, M B aiin R
BCE DI BT AR R, 2R Y RTHuEID, “Bue R BRI

29. B

b=

1E 157



BHR P F i

f ™ A B sy -
l\! L _,l project_1 =@ del. (kg cetaun TO% STI0G 0% FaMn WL | @ 23 °
FEoRE m Teet iep™ a
" = ® M | TR R O BH 0 GN
1 el ShFEEER
- + R i i i o]
N )
ShirETR track1
o iEEss EFORCE
-3
WEAT EF2TE
iEsh (%) 0
E L-"-‘}..-I;.
ShirEER track1
—
F T L b P
e L Gefaun
- lm| PLIT
E Tititrk gefaull
A Tl s EF RS
=] L dlates
RHIER
20230808 4
s @ 00 00 = (.

XL, HEBTAONET AT SRR, & BoRIZUBE R R e
ST ANETHR/RERN, 2Bz Pul i 258 18507 LA GE R I Z) 19 TR AR

AR TAFAER R

158

Chapter 2. HRF



®HR P F i

ey . n . — = -
lx. — _,-l project_1 =8 def. Okg = cefaul TO% RITI0G 70% ¥ || BN, @ 231 °
acocoet ( Testjspl 05 WS  EETE RRER BN BR
F
1 *EF EEE ]
. il 5" il LT R
3 u "Raplay m]
[obteeod o tracki
D iomae F SRl i
g
ITRE=E defaull
L] Tigt=E defaul
ke WRET BT & ErE
Firk
) 30
@m0 & "
R track?
. TRtz default
ig T default
Pt o EFOmaR
*iiEsR
T
v
20230808 .
055 O 00 00 =
Pallet

TR ER. W] LA LR R ZEOE, B ShEA AR IR R AR, FRAELL
SRl B TIE RO BT .

29. 2 159

5t
=
B



BHR P F i

=rm |

G ConaT <
[r——r

progect_1 oE

Test jspf*

1 e

def.. Okg

default TO%

©0606

4 undefined

m
o

5@

2023-08-08
111431

o c0

0.0

IR 2D BRAE A IR DD RER :
Lo HEM RIS Z EHYE, MU TABShEEa b, S T BB E T4
2« ATLAMEREARK, ERHXIRIN Pallet B2 AR 1l — 1 BRIA R A K

3. R TARAEATEEL BRI, Bl RS

4 PREFLE MR ZE AR, RET A BT RS A TRIRE, PL AT
DRBE T LN —/, P2 RURHEIT T (S5 AR XTI, P3 GUREEISTH. &
o BRE” LSS RIUbRE . LR IR 275 AR R I {E

om | RN o () o o

®TIOG 7%
e TH 0 RMTE 0 ey {hm
8 .

B
B2 Paliet_1
T b
T EHOLNE
|
P
T 3 BB
— B i et
P3
= 2 ]
e
R
T {3+ 0
T #aiit 0
T i ) v

160

Chapter 2. HRFH



®HR P F i

FEEEFMMRE ARNNAEE

[-0.071, 2786.854, 1465.643,0,0,0]

P1
TEL ; ICREEIR | EonEb s
P2 K f
TEL ; ICR=EIR | EohEh R
P3 H f
TTEL ; ICREEIR | EohEh s
tr=

W RN & W FHH, R EONIERE, B AZAR RIS TR)E, IR RS, I
BN AR 2R

29. 2 161

5t
=
B

~



BHR P F i

® o et SH  ldel. Og | defau To% ®EIOG  T0% Tl | WA _-,r_. @'cz:ﬁ o
acacosn < Testjspf (05 MY | ®E RNTE BN (N
il
. ES 1. &
2 SOl Start s P
3 I {) Pallal Fasat_1 n.] P Palle_1
4 undefined
c TRt Bt
R
s R =l EDANGE
#®n [ 0071, 278.554, 1465.643,0,0,0]
2]
T CF SIS Lyl ]
ba e
w0 Sk 1P ]
&
= T RS RIS
|Paliet_1_basd] |
1 2 3 4 5 6 7 8 9 0 = @Esc
g W -] r t y u i ] p [ ] v
a 5 d f q h i k I
Shift z ® c v b n m f —

a5
5 WE LRSS, FERETANERE, THETI7 R LR EREcE, TAET
N H 5 1) _EH R R
6. IE LA ECE R, T ERe P A it DO — 1200 number (145 1
T WEEBZEE
8 EMAESAN T ERHATEM I RAL, AT = e ki SERAL. B AL, fEFE
HARTRN S — D TR EOX = pibLe Bl fl AL A Las Nisfr2I4E8E By TR o/ g T

PERIBEE ;s SRR LA NSBRATIBCTAFRAE ; SR R Ao Bl AAE SRR S SR T4E
B E. R X =R RS EST DR S5 AR R R 3T

Ov RHGEE, R ARUEAT FEH, s HEERR T R RBIDIRER . Hr Group
DIREV N AT LATR AR B B PRA T 3 AR T 65 56 o

162 Chapter 2. HRFH



®HR P F i

® o “project_1 R del. Okp  Pallel_1_base TO% ®TIOG | T0% wames | WAy (7)o o
owocesor ¢ Testjspl (05 WY | R RMER SR 6K

1 =Er T LR sl i A

2 + B s

[ 3P b
Group = Each Otyect e anhh

.q
D L i T i
Nl 5 £ riove - T 0
EN L] Move) Pase1_sporosch e Tixwiit 0
L) [ Ll Move < (AR
o 8 Eol Movel Paset_t_action
i "
9 [l Group B
—
= 10 undafined ™ =y
|0
11 Move wan
B8 BN Tk aEh
= 12 . Movel Paset_1_eat e
A% .I‘ B
'E} T O kS BehElirs
= (=t
T HEsh =
B
T = ST EANRLS
SR

4 *

el | 00 “ B - |

10, RRFPIRE N — T, MR 2RI, RIERERNZEGHEmE R,
JE TR IR B B RS AEASRIX, ARPEA IS A TAF TR e m] 5 4 AR I T
PRI 5L

RecordPoseTrans
PR RO R 2O e . FORMOR A i 4

WTE, KO NZER, Ay By C D fXTZ% RO RALEIRALR . RAF R
HONREPIC SRR L AR T 275 1O UM LR R, 2 O IR R B EIT, f A
B'. C'. D" miyfrie. HHIEMISIRBIEN . WO TG PInEMC R Em =,
27 11 O A— P LACbRics, A By Cv D IZ LA TAF, AR ThRicHny i 2
W5 AP IERBIG BNZARICRAEA L e NI ARAR R T BRI S, (i FTERAE RUR B RESR T LA
BT AL NBAATR R T RIALZE

29. 2

X
=
z)

163



BHR P F i

L L
. “project_1 BE def. Qg | Palel_1_base | T M|TIOG 0% T || T | o D [=2 o
B £ Testjspf a a E fE% T FiEm ] i
g e ETRY
2 ol Stari
-
3 [ RecordPoseTrans ]
HREAFE TR (FNHARESET)
(- 2 RIS
L.
R [ 759,53, 125.4, 112.4, 158.72, -7.99. 85,69
4
L]
E RiFRRE TR b
Sy 2TB B 146564 50 Q 004
=
w0
B W-fEmiE
B=
&
an

o 00 o9 =

MBI, A=, “WMA-ZEAE TKESFEA O /), “BEEmRE ThIE
#AE AL (AB,CD 1), “Mi-Haifrie” i B RO T A B R E R, IR A7 B
C’ D" i, REHBL, DIREPC B A (AB.C.D 1) AXT T2 (O 1D MW ZE; FE/7
BATHS, R LR A ERE (O 1) M EmETEGEIERER (A7 B ,C7.D° 1) A%,

el —> pose BRN 2 Ja B NS B Arks, Jiih “IENERE", KLUz e YR EAE A
SHEHEME (O 1) ERMERURE T Rl TREORIN” kIR S uia, T LARS Zh UM 12EH
AL (AB,CD), WelUsRIFHE T — s, BB DU BoR ANy rOL R ebr R NAY{E.
HiA=rR, B> pose_Llist AR AP EE R (A7 ,B° ,C” D7 ),

164 Chapter 2. HRFH



®HR P F i

PIEUIPS E VS

YT 745 O AR 615 Force,ForceGuard,ForceSetZero,ForceWait,ForceMove. 411 v/ FH /)
2T <DUCO CORE A A I HERR (AP

CollisionDetect
BEERO T2, ST LSO R Tt Bk, BB WS B R .
o o BUREBNSHRERINE AT RS, 28
O):3- Rty o B BT BRGNS, < BE”
“HABE” —— “WHERR” TEH, IR

S A
. . “project 1 =4 def . Okg Pallel_1_base T0% 2%I0G T0% FAlE | MO |l_| cZi o
oo ¢ Testor 00 e | Am [msRE SR OR
1 R EHHEN
2 Start .
3 [ ColisionDetect of m]
fm: SRR, o MEmria!
==
B

Bt

¢ @

i {‘:'}

.\,
o

i:alf}%g;a 0 o o 0.0 RRiE ﬂ

%fs

42, SPlas AERFHATIT, BdR RS ERFCE. A2 E XA EIZARE 2
B HIAE; WP EZIE R AR EA, RZZREAEARITSE RO T2 75 Al 62 3 19 241
PATe AR HERZ AVFEIE 10 120,

29. EFTHE 165

b=



BHR P F i

L ' “progect_ 1 B def. Okg | Pallel_1_base | T0% RTIOG Tite M WL . [r_zl caa o
¢ Testjspf* 9 B a % i et {fiv
TRm Sl

2 Stan e #1985 threadO @
3 17 threadd _] -

e IO '}%tlm;?j&- 20

113050 ([} ) 00 00 . ﬂ

o HEPARTHAIIEAREIIES -
@ ;E:-: o FirERFRPEIREE, BoRSEEA, IEfERFET
IS EFPHEEEA, Sal@E 1 RlE5E, REAARTLE
PR ILATEEs “2RfEnlE A RRBH .

294 TERX

PO AR RE AR i, IR AR . R ERS RRLRAR, RELREHEHTE
TR, R AT AR N

166 Chapter 2. HRFH



®HR P F i

NINLE

s U AL, FIHRHONIERE, s, AR R SRR E R .

FrieIrik
s
e bockean
G |
- €3
B A AT B 37

boolean: /3%, HEE N false BY true

number: {72

string: “FRF 3R

num_list: Z7ZH 257

pose: FKonAlas NE /R BRI EHRER Y

joints: FTRALAR AT B IR
joints_list: FrnAllgs A\ B F A
pose_list: FoRlar N R /ROLE SR
pose_speed: &Rl A AU 8 5 Y AR R A
pose_acc: RNl A A i B Y A a8
joint_speed: 7Rl aw AJRTT A B Y B S Y
pose_acc: RN AT A I B A AR A

29. B

b=

1 167



BHR P F i

L] & *praject_1 =@ cer. Ong  Palelibase T0% EWOG 0% T AN E] 231 °
oot ¢ Testjspl B E fidy ki FiRTm 25 1
: E3 T et
2 ol Starl ]
el hadiean B H
[£iiTa ] Ll 1 see
]
H'E‘_, & Sirng Fliring

13510 (] ] 00 00

Mg

4

K&
2]

<

H

-

Mgk AR B, BREATIRR, SO TR R R M A s B
I FT LR 0 4 R AR

@ = ® joints 1 pose 2TUFESRILUEHAERANNETRS num list,
15 3B rHBHRE £ mirad.

168 Chapter 2. HPAFH



®HR P F i

@ i “preject_] mw  del.. Okg | cefaun T MEIOG 0% PRl | WM, |E| 231 o
wocomer ¢ Tustispl [Rif] v B Wy EFEE FREM SN | BN
1 A ax A pEoE s
HE 2 Sitart
ok “Thomasfzha siasun oobotirunsd
3 3! Sel .- n_plllgn_ pal Sy ol (szum'g:'ﬂg-w L unidistip
B Iy — ]
=
a0
Fram TR 1
5 o1 num_ist 0.2180.1571.0.-1 571,00
BE oty e _ist ¥
il |
8- )

v

4 b
15:69:00 ° o o 9.7

YRR ERNET N, BTE TRFRRED I AR IR, RIS
T PP AR A TR o

O):3-

2.9.5 1517

* WMTEFEESHEHRBEFF@, Fir “ITBa”, “ MkiTHES
BT FEEAETh e 25, ERREnANLASER
= R EiCPE .

Ml YR FRE TR LAYEA 3D AR T, 3% DUALE R HLER A 3D AR . FE A 20 T Y
Bt e, il o EbR s TR Y, il ° EIbR i s TR T . 16
Frisfridfrn, wLABERT e e bR . il 0 EIbR i B s Tt R R e hr B 3R

BB, sl o FbRJER H H S

29. EFTHE 169



BHR P F i

@ 5 | gt || mm gt op  cemm | 7o% mmoos  row || TN WAL | E"ﬂ“o
oxocomr | < Testjspl OOBE m == 5= em  om
: e A2 e 00l
2 E Start
3 B Move
4 Lol Move.) wod
-
e 5 E Moval wet
S G P Movel w2
i 7 ol Sel
8 2o RET
e ©
O
=F
&
am // —F
ra 1
===
__.-"' ¥ '
— .
| \ L"-..
2023-08-08
w1104 ) 00 16
BE1TEF

BT, SR AER R AR AT L AL m A28, A2, SeRhEE
I, e, 3D BT b2 ORAL TR IG R IPLEE A (REoR), Ml “HEREh” %, Hl

24

i NGB ER AR Ko

0

170 Chapter 2. BAEM



®HR P F i

9 i project_1 23 et kg defaun || 70% 206 jow || Fom | WL E]tt;,sg; o
axocost ¢ Tastispf EOBE ms == smem 88 G0

2 Lol Start -

3 Co bove sas s‘&_

4 EN Move. wpo i y 1

Fe IO EuEg-& 50
=]
g
®

161208 ) 00 36 L™ I

Bl iR R AR, E?}’Uﬁfﬁo B, FEriaft. e, BRI T LU
ANEEFRYIETTRS ], 3D AR AT DOWEAL AR NFYSERT 26, Ao RRE e Al LA 4 J IEAE SR
FTRIRES . Rl T T BRI T LB TRR PP AR A5 IR A 1E3R A

29. ig 171

5t
=
B



BHR P F i

. BT pm,elct_1 _a;_-t def. Okg detaull Tite =TIOG 0% FoME WAL ﬁlzlm °
owocomer ¢ TestisplFi] EOBE m == FmEs B8 Gn
1 TES LA2EiEe o0
2 +
3 o
a@ E Move wel ]
J
B 5 Eol Movel we
& & EN Movel w
i 7 el Set
8 Ll Wait
E G)
- @
=0
B
g%
& o s s— %,
£ e /.1 ya - \ %
;" s ..‘. ..l.'. hY -]
.': x\x
.-"f ; f ."-_ l‘\“-
%

161552 () 00 173

R o Eb S L s TR 7 . HPRT, HRRR AR FRIRIG R, Bahblae AR PR
IR E S . BRd—Ik o BbR, RBIEFZA T HRAT— e s o B, Ry

KB DA, BEElT. fE SR Lig e IRERT . My o BRI, AT
JEIBERAE, IRl N E B iR bR, SRR Xl T REsk.

e o%"dtﬁf%ﬂ, FeFpi ibistT, BHEHREIRE.

172 Chapter 2. HRFH



®HR P F i

@ wooe| o0, - [ "og | cetmm || 7ox sewsoa| “hom EET TN 1)) 3,_:E‘]m_, °
owocset ¢ TestjspliE (sf o] MY | WE  RNRE B8R G0
: FieF a2Ele 00l
2 i "I"' Star ane ]
3 =l Move
4 EN Wove) wpo
|
= 5 Ll Movel wei
3 6 Col Movel wo

@

W
8
L]
&

-.
=
a8
&

62150 @ 00000 37

=

SRR RO IIORE, REFAEPATRINT A BAL , AR IR FFREA PR m] LAAERE e AR A
Gl AT R, RO RR P AT 5 22 DI RAVASA 5 22 00 X R AT T R, PR e o B 0

A LABGH W e et TR e bR AT LABUH RSB E I T A T 5o

29. 2

5t
=
B

173



BHR P F i

® = project_1 a%  ce g | cemm | 7w semsoc 7ow | Feme || ML (7)o °
meocsmr  ( Testjspl 5] mS | TE R%ER SM (A
1 E3 I s
2 ol Start [=F
¥
3 Ll Move ﬂ B B
[ X [ Move) wed = 1 sleep(loaa)
(] I a=2 -
W 5 E3 Moval wpt 3 ba=a
B Movel wp2

7 2 B

fTame 2iTE 3

Be L0 EuE:&f&»
[ ]
g2 | 88

I

e 00 OO0 472 w

BATRR, SRFEITRIM R, BRI AR, M. i o Kl

HEH, BRTHEESIT, (E(7E) Seript DIAEHU, 45804 THAT) s S > JSp——
AREEE(T, EFRE] T TR

FET, AR Ia I AR A mT LARER T 7 i sl G

174 Chapter 2. HRFH



®HR P F i

. S D‘ﬂe.ﬂ‘:'_l _;ﬁ der.. oM detault TO% =TIOG :.'qé.” FHaE | W, 5‘5 Izl ME-I °
meocosst ¢ TestispliRig] OO0 E me == FmEm em  Gn

1 R A2Eee o ou

2 E Siar

3 L Move

E® § EuHM« 20
[ ]
82| 88
®

% 00 00000

2.10 EOTE

Hh SRR BT SEOABEARE T VO T . BECIDUE M A VO, 8. CCL
TCL. TCP/P. Toll 2t 6 A7 Bl o MRS, 53 APIFH A, R

210. #OIE 175



BHR P F i

@ = progect_1 mw  cet. o | cemm | 70% wwios | row | Foms | A S5 o
| e |

AT Calig

—— 3 e =l ccl TCl TCPAP Tkteid 1

@ N _ _ __

1
1
1
|
I i B ModbusiEld  6E |
| |
! o
I THAsE k1 fur_ia_in1 FR W = 160 i
- I i
. I 1

=R
I;‘Jlﬁﬂkz fun_ioi_inZ R @ 161 . 0 :
+ i
wy ! !
| RSN, 3 tun_io_in3 R o 162 Bo
» | \
I - . 1
" | THREA 4 fun_ioy_ind s o 163 B o l
— 1 |
w0l | TR, 5 tun_io_ing FEY o 164 B o
! 1
B '
i : RSN, 6 fun_io_iné i o 165 Bo :
1 1
| |
E | TRERA T fun_io_inT e o 166 . 0l
an I |
I |
b snmener, 8 tun_io_iné F & 167 ol
. N o
| 1
|
] |
| I
] |
| i
I |
I I
20230830 | 1
135506 0 |
N . 1

&M DC30D £ il AR

176 Chapter 2. HRF



®HR P F i

o project_1 23 of . Okg efau 0% MTIOG | 70 FET | AL 4 D chcd o
CWRCTy CaOumDr T l I
@ ) Vo =wd cei TG TCRAP Tuemin :
":::::::::::::::::::::::::::::::::::::::::::::::::::l
[ 5 g o2 Thisg: Thise C T 1Y el gk {— @ I
_____________________________________ I
I |
| 2% 3 id BF] Modbu: ix []
I I
| ol |
F L IE i 1 B |
- I 1
. 1 1
R

: 5 P I 1 . :
+ I i
wzy 1
1 W, 3 I3 178 . |
| |
ETEY I 1
B | smmsg s, 4 1 ] 1
! o , Il .
— ! I
= L 1
W 1 i | 1 . i
I 1
85 4
1 5 I q ]
as | [ .
I |
® | ;
| I 182 . 1
=R | |
I 1
| WA & I8 183 I
. N .
.- -
gL L: i} N 1 . :
| |
I I
1 DIt X Hy 1 1
, | .
I |

|
154592 | WEBA 1 DI g 1 B :

i il DCOO / DC15S-J9E3 / DC30D-J9E3 il #H

DU _EJ7 @ 2B DU N 7 AR, TJ7 @ 2 X W SUE A 2R X o F P AN [ Y
T OIS X3 @ O B G5 iGZ IR SR N 2o

2101 10

B X @ BoRIYE VO F U FIET-RA W A2, VO F I B/R X LT @ /2 VO F it
TR [ A\ B AR

X§F DC30D i, VO 7 Uuia oyl AT e A ThRefrth 18 A A 28
TR ASL 5 FhSA, PR R RIAR SR UI R 5 MR A\ el 1R AME S

TR A\ SUE AT LA P AR D RESL B AP E I RERY 8 AT AR RIEA S B
T REMIAAPR, S E R AL, AT RE R ABOA SR TN B D RER AR
WERIE, SREREAN S Rt E R ERR ©. iz bRl () e A\ 2 FRIK S0 b
NN

210. #OIE 177



BHR P F i

e progect_1 e jed... kg 7 STIOG 0% palet BN . 7| s o

e N
@@
o
] _"@
*
1N
= —®
®

20230530
14:14.28

B b B hREM A B @, 2 BoRDIREIREeREd: [Khs © FIEbr @, mIkFohaE
MONRIDIREL E . (£ R IREMER & P IMEEREIZ N RE M AT BRI DO RET, b &I br @ 1
FEFIRYIREIT. Wn] Bdi bR © BUHTLhREIl. i e A G S Hant, WRZhritE
HIZhaE. HETDHREMASCRAIIRER : a7y BiERy. FEREr. #5008 fifEmis
fi. bHL bR FEERE. THL REEHL oL

o = ® =iTiERE. HEiER. BlLERMN THOMEE
Oz R

=

The ki H e AT W s AR F e 1B AR B THRENG 8 BT RS IEAGE, WE
ffrone SIhAES A G S, AT X SRS HHBEA T XS B Y 42 R AG MORIAE £ Th RE S HH A ThAE 1R
TETHRE R BEEPEAR N HEERE i Th Rtk th b e RS TUE LIRS, BEeEEnG, %
Ihfek A s i B RGOIRAS B IPIRAS . B e Thai B S 9hE IRAH . SWRA.
I PIRES BEIRAS. RBP4 R, profinet KiF. Home 5. filifE. . K L. Kl
AE~ PUMEZZhH . ethernet B F-.

178 Chapter 2. HRFH



®HR P F i

® -~ ) .,.=.

RSy S
Prowise B9
TR,
= da
TR 1
=
-1
Thitiegds 2
= TRERH 3
wf>
i TIRESL 4
s
-
.| TRERRE 5

8 LIRS 6
=F
@ ThiR 7
i

TS 8

20230530
145435

E.2 ]

ThisH

F=10:

fun_jo_oust1

fun_io_out?

fun_ko_out3

fuin_ko_oind

fun_ia_ouns

fun_io_oue

fun_io_out?

fun_io_oute

def Okg  default | T0% MTIOG
Hired col TC

LR b L Lk R
e
wEL |

R
it
FERRETRE
it
AT
profinelBTF
Homefir

N

T0%

[ ]

[« ]

-}

B, i) EE
Faom | RN . [Z] Ta18 °

TCPIP Tavmis

70

171

172

173

w4

AH P A AN\ ST AT M AR I 16 BRI AR HIEAE R, WEFTR. ANET 6
oy NN BE Han HE ST 2 AT S S 3T R R A ARIE EAME MR RV, AN REIRE R E

WIRE.

2.10. #EOTA

179



BHR P F i

s 4 20

e}

i

e Lo

2022-05-30
14:55:31

prajecn

TomEneN,

o4

UL R

R, 2

AR 3

M 4

LU

L

W, T

F L

FLE R

AR, 10

AR, 11

T8 - TH [ EaaN T o R
BE ool Okg | defaum | TO% MTOG T0% soms | A6 () ruuao

Vo =S ol Tel

Tamingd m i R,

His L]

a1k
iz
D3
D4
s
s
oir
ig
L2
elh L]

D

TCPIP Tueis

Modbusiih

17e

irr

178

179

180

181

182

183

184

185

o

v

AE P ) T A M P AR R 16 U HPIRES IR A E 2, W FR - %5 it ]
R HE 5 BT B R AR ECRHE BRI, AREBSE RS EThRE.

180

Chapter 2. HRPRFf



®HR P F i

® = et 4

TORERA,
L]
R 1
-
.
R 2
+
i A 3
FTY
2 PR 4
o
@0 WA 5
AN 6
BE
& R T
on
T &
W 9
A 10
20230530

145604  EEWH T

23

ToREs

Hi

Do0

gef . kg cefaul TO% HTIOC

= cCl

L1 RN Lk s i,

o]

TCPAP Taksie

ModbusBElE

192

153

154

185

197

200

201

202

wE

EDEHdEdEEE BB

I Y - )

FAU e AL A M A 4 B RS S 4 B R AE S, WEFrR. FRE
Ho, ARG 5 ZFREHE, P S AR T BN BRES ik p thaE A
LIRBEREL VAN A ES VI O S

2.10. #EOTA

181



BHR P F i

® o project_1 SF el Okg | cefaum 0% ®EOG  70% FoM | AL | E] 7d18 o
DR MCAD CADEMOT
T o TS i TCl TCPIP Tidbig
TORESRA, TORESR S EL L E L L ] i,
i & i) ModbusiEht BB (A
o i i L ATt 72 0.00
B
i 2 ALC2 73 0.00
el el Dok LT == 74 0.00
ol
= e AICE 5 0.00
—F
-
W e A AV Y 76 0.00
s ke 2 AIVE Y i 0.00
=k
& A e AIVE 1 T8 0.00
et
L teh CEIE R AV T 4 0.00
053
1458 56

¥+ DCO0 / DC15S-J9E3 / DC30D-J9E3 #2164, /O T T N 435I o7 A5 18 % A 38 FH %
e DhaekmA . DORERIH . ACUE Y AR S AL 6 BRI, MR ARFEPRZAE IR 2R 6
TSI Ry A\ mlc RS S B

A A\ S ] e A R 16 BT AR HIERAMF S, W . Hrpr, DI9
—DI16 X 8 FE i AU R LAAE TR U 21 © AbBEATRCE, RICE D DRk A\ i 8
Ao

182 Chapter 2. HRFH



®HR P F i

® ™ spraject 1 S®  del. (kg cetaun To% MTI0G 0% 2L Ly IE' “eses °
DA Gy
— 1o ] cel TCI TCRAP Tuksie
L, T VIR, RSN s, EEEw
ol (=1 L] Ivbrediboia 1 1 L L
Fs
iR, 1 DIl iTE 0 3
o N
-1
i, 2 DIz 177 . 0
- L, 3 D3 178 . 0
e
i s, 4 D44 179 0
=]
— A, OIS 180 B
= s 6 ¥ 181 0
BE
@ WS, 7 o7 182 0
=R
G, 8 e 183 o

wser, - — (D) o
., B

Tt h

20230530 5 . 3
150140 I 11 Di11 L 188 . I:':n

b

EEIR U NN ThRERT N, UAE 1/O 3 JH i A\ T TET 12 B A0 740 A\ BN AR DR,
HAET R A AR 2 DU 2 g BC BN D R A 25 B 07 IR AS, Anc & DI9 A1 DI10 A3
REFA, W VO - Dure T DO RER AFREE DTN & B o

210. #OmE 183



BHR P F i

1507 27

FIFEHL, B INRERMI A SRR, SO R R, rO IR A BRI R TIE .
BRI REM AN SIR)E , AR TR HER 2 Wonin BB EER ©. Bz bRl (D REd A
FRRNIE S 1 BRI A B o

Bl A M IhaE R AR @, & BoRIhREIREERE . Eir © MER: ®, nliEFohe
WIARZHRER E . fE /R I REIERRd TR Z I Res A T B Y DI RET, FAR &I @ A
SEFTEIIREN . AR A bR © BUHANEREI. %I RER A (G S Ml RS, NS shprE
HITORE. HATSHREMIA SRR NEER : BITR7. WiEke)y. FILRR. 250R%. fifERiE
fiv AL BfERE. RMAERE. RHE.

@ fiﬁ ¥ Erﬂ’i?ﬁ  BiFfiER. FLEEFRN THEREE

=

AP e ST AT MR AR o 16 B AU i PGS AR R, e frR. Hifr, DO9
—DO16 iX 8 FEEUT o AL Al LIAE DU F R W51 © AREATICE, ) BCE oy Rkt A =i 18
LA

184 Chapter 2. HRFH



®HR P F i

BRI T
e———r
L
ok
D R
5
N 2
2 mmews
LiE]
R 4
=
wi iR 5
— i ok
E R 7
an
R B
R 9
1R 10
20230830

151348 W6 11

eE

R ]

=1

DO

(L]

DO1g

DO

Les

RIRESRLA,

gefam | TOM MTIOG . T0% Fomr | R0 IEI-:&:! °
ccl TCI TCPAP Tasit

RS HER Lk

- P— s

102 X B

SO o

« [

. o

SO o

SO o

S o

158 o
ames - +— (D) 200 o
e 20 o
e~
e 202 a .

IR, e A F 20yt O Shagf i, WIAE /O T8 A it DT IRTZ 80t o
NEEFIRAS, AR RE 7 hr a8 DR 2 on iC B8 D RE it B AR IR, B DO9.
DO10. DO11. DO12 JJyffgddiii, W VO ¥ U N LS R i i B R o

2.10. #EOTA

185



BHR P F i

1 R ]
® “project_1 ®E cel. Okg | defaul 0% MTIOG | T0% Eoms | HL |, [:| chea o

T Eird cCi T TCPAP TikEus

i S, L1 THRESEM R L Eal 4

5 — (‘D —_— @ i i .
stz 0 fun i oul ° 169 1 .
. (om ——
- W B @ @ | 1 .
-: (m ~ . .

so rofB s 1+ 20
1)

20X3-05-30
151756

I DIRER ANRE UL, R DhREH 4K, i RE A, X S e H BRA 44
MREATIE . BRI AR BONZ ARG, AR R HEA M2 Bosin BT ERR ©. Fdizld
] i D REda A4 BRI RO 1 BRI A4 B o

PR R o B ZhRE A AR @, & BoRDUREBREE G s © FIEbR @, mIEFIhRE
R ThRER E . E B R D REVERRd TR AR L Z D Rka T AR B R S RE T, HRE IR @
SEFTIEIRENT . Al il A br © BUHFTEIIREM. i Rek HE S A RS, NS 3Pk &
MIZhEE. H AT RER i SC R IR A : ZHRIRES B IsITIRES. B IRES. BEFP45R. profinet
Wit Home (&, flff#. Ha. AR LM, RERE. PIMEIZZhH. ethernet/ip BT

AL ey AL AT M 4 2 AR NS S, AR . R, PRSI AR 54
MREIRAE, FIXZAG S AR TIE . SEMBA R A BN SR, SR NHEA 2 2R
WP bR @0 B R bR Al SASDUER A\ A2 BRI O B ) BRIN A4 FR e L RS A
SRS EbR @ AT RCECRE, Ral st 2 R A B 2 A o

186 Chapter 2. HRFH



®HR P F i

L1 R LT ]

L

i, 1

e, 2

F0E30%30
15:22°30

defaull TO% #TM0G
(=] TCI
R -
wam

VRLFE A,

TRIESLA,

Fomr | RN T3 (o) eas o

TCRAR Tkt
Lt Lo
Modbusiht ERIE{mAN)

76 0,00

DLt gt ST T A 2 B R R S, W TR, FREM, FRER A E 5
WRBRHE, AIXZ(E S AR TS BRI S EIAR R R AL, ARk Hal
X AGADU R o 5 AR R A A T U T IRC L 5, ) e 2 P T HH a2 F i o

2.10. #EOTA

187



BHR P F i

. &1 “nroject_1 &* def.. kg defaull To% 210G TO% FHME WAL L3 E = ] o

o =3 cci TCI TCRIP Tk

FLL-E R iRFRE TORERA. IOREE LR

nT i i od b 8 1t B AU

ampc il 1 AD f et ]

-

L.

i

L=

i 2 AD W2

LiliR h Y

> B

20030530
152643

2.10.2 FHF:E

T T OLAS VO F U 2L, DU _EJ7 28 AR R 8 N\ A o dn s, 400l A DheE
A~ IIREfTH . Bool #j A« Bool #ijHi. Word #ij A~ Word #j . Float % A Float #j4i 3L 8
M, B RRESRS I TR 8 FREA M A B RS R

BT Ao DI RER A S AT AL A A 16 B D RE A AT A IR E R, R, AV
O T IUHRYTREM A —HF, AIXIIRER A AR T BB SURIRE , Hoal LIz as (74
F S M ERENUR S . RT3 A DREM A SRR DO RESIUR]_Eik VO - DI Sh R A SCHy
WIRE.

188 Chapter 2. HRFH



®HR P F i

L project_11 T
o
R, b ]
L.
"i" A1 neg_ini
i
s, 2 n 2
i
L
e, 3 reg_in3
o
Wil
KA, 4 5
g
b TR, § %_fe_inf
N TS, 6
sl 7 VT
R, B i ing
Weld
IniELh. 9 n_reg_ind
L)
133323 AR, 10 fun reg N1

defa.

EirE

Booli,

Oieg detault 100 S L
ol T TCRAP Mg TCP
Bookigt Wordili, Wardsgt FloathlL®, Floatig
T Modbustmtt o
Q@ -
2’ &
(L
o ] 0
#irnams
BT R
i Lepe L
! a
I T I_.l
[i]
W]
5 a

L3

Profirset

A y
£ Tdig

B A7 VIRERT L S A LA A AR 16 AR AT e FORAESE S, WE R, [H]
VO 7 i fy Sh et —HF, RIS hagf A AR T SO ME PR R, AT ARHZ R A5 47
a5 o MU E R GTUE CHPIRA RS E . H AT AT (7an Shag it SCRr g RS e A 2SI,
REFPIa IR EHEIRES FRJF45A, profinet )T\ home A . filifE. B, KRR, &

fERE. PUWE 23T,

2.10. #EOTA

189



BHR P F i

* £11 =W defa.. Oy | cefadt ¥ Ll L C ) 7ana o
0 v C TCRWP ot TOP " e
EhEsE», mﬂ Booligh, BoolRE WoroE A, Whordigct Floathf* Hoatifts

LT

3 : @

£

£in

LS

so so

Weld

Lip
T 25

A A7 i Bool iy NI T/ 64 A /RSy N5 A HPRAS B Eo 3% 5L R] LAXS 37 7 8 44
MREATIEAMERUR HIKE., A RTSERF E DI RE -

95 17:% Bool it 5RTAT W/ 64 oA /RATUtH AF (EARHPRAS (5 B0 FIREMD, 10T FLiT Xt
BRI TIE SIS MR IR, T RS TR

A A7 word iy A Float iy A\ FLIRI 733 IR 32 i 717 AU N3 A7 A 32 By R R
AT APIRSE B ENTERA BB T A7 ar AR T ISR SR IIKE, AR BN E
fE, AREXT RIS BHE B TR AT

B (7 word fiy Hi AT Float it 571170 71 /s 32 i 777 AU L 7 A7 AT 32 i3 i SR T iy
HAFFA IR E R [F75174% Bool 4yt A TAIZE L, EATATREXS 75 A7 dr A FRUEAT (& BCRIE U
HIPRE , thREXT RSB B HEBE T ERAE

i
5

)]

190 Chapter 2. HRFH



®HR P F i

O

project_11 ] ] dhefault 1005
13 wira £l TCl TCOPAP Modbus/TCP Profinet
o bial o e il L ool WondiiLh, Word i Floatiih, Floanic
U =% 1 (e ] ModbusTElE 2 f |
L%
'l'f" Wiardsis, 1 wioid_reg_in1 R o
zh
Wordils, 2 wiod_req)_in a o
aw
L
Wordbgr, 3 wiwd _reqg_in3 10 o
—
=
Wil
Wordies, 4 woowd_reg_ind 11 o
am
W, 5 Wil _reg_ind 12 o
s Wordiih, & ettt 13
Wordsgs, T sl e Y 14 o
Wiordsgs, 8 W _neg_ind 15 o
Weld
Waondiih, 9 el _ eyl 16 i}
mi
1544 Wordsis, 10 wg_reg_iniQ i7 i}

2.10.3 CCI

CCI - B @ X A 485 Sl CAN ¥ [ ANGw i e IHEATHCE, T B2 B EARHIAE 485 i
[+ CAN 3 I I RE R UL B o)y I E MRS . EFTR.

210. #OIE 191



BHR P F i

® = project_1 g% e g cemm | 70w wmoc  7ow | Fomm ARG o
IWTA:I.:PT e S col TCI TCRP TokEie
D ERRE4E5EEL
i EEE 115200
+ s A MRS ENEE
B=h
<in #FUIECANEO
i ESE S00Kbgs
"_1-: R e 1
W
- B TeE R EreE
B HEESES
i EEERD AB B4R 0
el
it
e S et ]
111358

FEHAE 485 ity [ ] FE P RF BRI AR N R HE IR 0 L PR 3R . 485 i [ S Rl & P R
A 9600. 19200. 38400. 57600 F1 115200, fEFC /7 ik as N hitE ks [ AgEe 7 i o

192 Chapter 2. HRFH



®HR P F i

9@ =& project_1 @ oo 0w cemm | T0% mmoc 7ow | Fomm | WA T [7)755 o
f.‘lwv-nﬁ-ﬂ:llﬁ"' T Forer | o s TCI TCPAP Tie=is
= S BINE485E0]
B ERE 115200
4 & TN ESEE
[
" ERMECANEL  amacr;
i EE lest
= H=ER RLEEN
w0
- B T e wiE
Bm [=rEY-2
i EEERD AB B4R 0
an
nim
parr B et ]
111450

W EERR, N RHE RO SO SRR, BT SRR B E L. il (RO E T %
H, PEARCTTEHIIRME. FEon 5T TR TR SO, P ArBEfTIRC T B
TR At

210. #OIE 193



BHR P F i

L) Ll progect_1 BE  cel Ovg | cefaun

testl

LG test2

20231228
112213

% RTIIOG Tt

el A S -

E ®
EhEIJ.|_

i [m

R SR A A + Bbs, AIERANETRC YT, BCJT RAUBOA AR SE BTy, ]

VPR SERECTT , BARERVEME ARG S S BT U o PR fc/r e rP B 7 S A Y ©

P4

Bl ri'? s, P RTAHZBCTT SCHEREA T8 2 el B R o

194

Chapter 2. HRFH



®HR P F i

AT T

off:: 1+ 2a

m

[ ]

20231228
11:53:22

progect_1 EE def, kg

cefaun % S|TMG
R
bt
D e
W08 4+ wams
s 4+ — s
ug + — u=

ow | Fom | AT ()75 o

PR CAN it [ ANEC )y B 485 w1 EL, AR R CAN I [ 34l E
%A . 10kbps. 20kbps. 50kbps. 100kbps. 125kbps. 250kbps. 500kbps F1 1000kbps. CAN
AR CRC B AT W ARIEMTRI R o

RN A AL E A WIFN, B AB R ABZ. 7E4mfidits < B Yl RGP 21
SMAG AR KA. I AL ae iR ABZ Y, ISR B, BHAK O,

2.10. #EOTA

195



BHR P F i

L] *progect I W defa.., Dig dhefaudt
o il gl TC1 TCRR Modbus/TCP Profime]
e ik |
Ny
=}
L B b Erua
+ ErmiEEC AN
e
EnE
e
Gl L Ll e
E - h =
£ R
o izl ARF EI 0
& Liet B
el
Weld
NE
14:10:40

TCI 7~ G s At 10 5 R R ] 2B IAHSAR Bl AT 2 i TR AR 2 i TR
frdy, 5 VO ot A A A AR SR, SR Al TR A T e H A AR B T B
T SRR BN PRI o 0T LU E T HA HUIRES, 0 TR, 1 e Ber, i
7R o

196 Chapter 2. HRFH



®HR P F i

9@ =& project_1 @ oo 0w cemm | T0% mmoc 7ow | Fomm | WA T [7)755 o
"-"'\K:Wr'ﬂ:'l‘” O Forer | s | Tl TCRP Tie=is
FiElOiER
G S ] =Ear
o g B [l Modbushithi i
+ TRk Tool_Di1 08 . 0
EE=h

e TR,z Tool_DI2 08 . 0
i
r-‘_,i TRk Tool_D01 PHPMIET o S8 m
. .u]
- TR Tool_DOZ e 27 :m
BE i .

aEEED
& sCon L
s |

Tool_Al1 000V Modbus: 88

x‘ Tool_AlZ 0.00v Modbus: 89

20231229
11:58:10

JHP A P i A G A S ] S RE AR AUl it A\ B 485 $ 1, FRARYEBC AR IOM ML 5o
W RS, SR R L S RE B A, R 2 S R 2 B L A A B
FIXS I () Modbus Hiidiko 43645 A 10 485 BT, FII 2 e [ B9 B4 S RIBC 7 AR 5 i
BEE, WNER.

2.10. #EOTE 197



BHR P F i

[a] EFA ce TG TCPAP Ti&is
2
B
+ , |
]
e ) |
ik
"’3 W _[-hik
w0
T Mgyt S
B
@ o (gl
ey |
IS
)(" 5 Erus
R

231229

115917

A 485 B A E AR YT, BARBIES CCL Ui A= IR 485 i AL EZEL,
BEAEAN Bk

2.10.5 TCP g IP

TCP/IP - 32 W AR B ASNHS TCPIIP JERE L FTBS ARG : L5 BRI
B35 L3 AME IS5 SV 2000, 2001, 2011 34T G 5% 5 TP+ 2000 712001
it [ ) FE HE RSN FER U
e | FESFERR Pk, FAE LN FIOR P
D FE | ik, £F Lo i HASSH 152 59
“PRARR” 5
2000 3t 1A RAESOLaR N2 i DUE R 7 XIS IR 2000 i 0] A915 .
2001 i [ TERIAZs LA 10Hz A3 [F) A i A Las NS RiPREF S, SR A&, Vi 1hz-100hz
2011 ¥ 152 UDP 31, wLAd i ey o & £ i il il g Ao
2000 F1 2001 i TH A 35 2 W HMERLER AT S T2 TR B
2011 I [TH9 s T 52 WG 5 B A

198 Chapter 2. HRFH



®HR P F i

I [ 7 A
|. ®ER || e S%  del.. Okg  cetauh W RFIOG  TOW Famx | R L:il:_]:mo

o HEH ccl TCI TCRAP Tdbesin

o Bt 55 8% P 192.168.1.10 TR

40 2011(UDP oy Fad test TCP/192,168,1.123
&y £ ) [_—J

® 5 o

FiEE hA
2001 e KiEE WEO

i ] - 2000 R RiEN E o

2003-10-23
16:39:32

P Al AAER R P S B AN A o DUIRDRE S S A bLas AR 0 % i ) B A 1 £
%E,E%%%@ﬁ;%%\%@(HPNNU,%D%\Mﬁoﬁ$Mﬁ&%ﬂu&§Mﬁ,

st Ty L bR MR R NG P AR e A A e Bl
%%D%bHC)@ﬁ%@jo

E%Ec>gﬁﬁﬁWTﬂﬁﬁ,%AE%%%E%%“%%”%@@T*ﬁﬁ%O

210. #OIE 199



BHR P F i

ANz
E L TCP
[Pt
] 0
(=)

2.10.6 T =%k

Tk S 27T 3 242 Modbus/TCP. Profinet. Ethernet/IP = />FHrZ5 bl o

Hlas AAE_EBUARZS T AT 112 Modbus [l 554 I W M8 Modbus 75 1 3 [ 1 HEAR A . Modbus/
TCP $r%% TR R Hlgw A /MK Modbus/TCP il iH e IR B ARAE, WE RS,

200 Chapter 2. HRFH



®HR P F i

“project_1 =E

RSy gt
r— le]
AREs52E
Qo
) 192 168.1.10
Jr
Wy =P
i
Vi e

2023-05-30
1558013

G _EJ7 s Modbus 55 @ 24¢ TPy Sl 3R

def

”l;]kg

xird

EthemetiP

502

detault

ol

T0%

RTIOG

FikiE

TCI

Tt

AEREE

somt | W0 TS ) GG o

TCRIP Tk

B TR, SR

[ anNe]

IR, A9 Modbus % P13 6 TP MEE, A 192.168.218.163, BRI 2 i

1% Modbus 1% %% 1P kit K2 #H R EE bR

210. #OIE

201



BHR P F i

. L 'p'cue;:i_'-' EF ded ”I:llcg defaul To%e MTIOG 0% Fom WAL E]--:sc-a e
ORACDy CaOBD

—T 1] EEE ccl = TCRAP Tukmis

Profnet  EthemettP
ey

l:l

R 152 168.1.10 502 Edi ] =11z

Wan ERE ® HRIliE &

Modbusigsy : 192.168.218.163 + o

2023-05-30
16:00:22

H + b, BT Modbus T 3% H, WIEFTR. BIATTRATR. T RERAL, slave
T WML K, F CHRET FER R A Hirr, W REEEL 4 Rl HsgelE . AT
LR HEE ey WS A

202 Chapter 2. HRFH



®HR P F i

192,168, 218,163

node

AT AN, KEMEBRIAN 1o KRR LN, QRN YREERT I, &
MEAEEZ DT A RNKEREN 3, RIFEEREYRAFRERXIN % E%, B
node_1. node _2. node _3, #hib{&Kyx A 0. 1. 2, W&~

2.10. #EOTTE 203



BHR P F i

L HiL “project_1 =/ def. Okg  cefaul
DRACDy CaDBD T
: e Fast ] cel
m Profinet EthemeliP
P88
-
B2 152 168.1.10 502
o= P
of=
o Modbusig# : 192.168.218.163
=
w0
a RAode O 0
=}
rode_2 =it 0
am node_3 Hisi o
20230530
16:1710

T

FiER

% @
%
% ®

FOEN UG, S R HUE T R AE R B ST BUR Bon N/AT,
FRPEEA T B TS BRI B AR A o BT S 1Y /AT HY @ AL, S ST RO

L, OB RS, KEAD R, TR,
Profinet. Ethernet/IP R4 T A R B/ IERRIR A

slave 5+ #% HuE XA AT BE 24
ity [ 15 B AT B I b EE A

ALAE TR 2 i NS4 MO e B A DO REST H 10, i 1180 B B AL AR X i 2 A5 e T BT I
CIAFRAVIORE; B2 MR ae T IE A« ARE . BERET (=108 ; Ting DO i ki
i FROEIUEL A R UF VO It Hh Yy aE i tH 55 T A € BT 55 2R & AR L
[f N AC'E Y Profinet.  Ethernet/IP Wi % b7 (i M1 6E DO 5 /0 7 DL i B agk th i B AR 51526 o

204

Chapter 2. HRFH



®HR P F i

DR CADOT
Fremim BM

i+ 20

e I kR S S

16:26:40

“project_1 = oef. kg detaum 0% ST0C e EME
o EEE cCl TG TCRMP
Modbus TCP EthermetP
Profinet @ =isis
WOem B +Em
BT L ] 20
THREDOMH R

i Laz E]cs-cso

Tak2ig

2.10. #EOTA

205



BHR P F i

® = “project_1 WE ot Okg  cefaun 0% WMEIOG | Tow somx | A0 3 )50 o

ERICD LT
- LP

Vo ETH el Tl TCRAP Tobeis

vorsrce | pume: ([E

EthemetiP § =EE

e T
= BEETY  meaw R

L] ThREDOsREH

Lk

20230530
16:26: 59

211 BEHE

B eiuveg “HE SEARETUE. HETTEZ RN iRl g i E il
X, ONEGE. R EETERE. 20U HASE B S s o H AR R R

H 5 B2 Il A3 5 SR B B ORI S AEBRENLde A B
PAREE SR, ATEH %ﬁﬁ%‘i@%ﬁe?&%‘ﬁ RIEATIE A S AETCTR AR, 35 MR A
REARIZHFE NG, IR H AT B LS P AR ok a5

206 Chapter 2. HRFH



®HR P F i

& o

m}
L
&

L

L
163351

i
|| speosect 11

8%

0171 50l
065-17-15:14:04
06-17-15:0440
06-17-14:5540
0-17-145%37
DE-17-1415:36
0G-17-140712
065-17-1 40424
06-17-13:45:08
06=17=1 34505
06171 R40004
05-17-1330:44
05-17-1 14552
06-17-11:44:20
05171 1:43:08
06171042044
05-17-1 04244
05-17-1 14242
06-17-11:42:29
017114058

0517114145

infp WRARIEEEE:
infy MRS
info WA SRR

defa...

3
o
5

Info WUEAMENE: 6

Infp WiEAUEETE: S

g

de.ra;ai'l

5% i Lt

erngr (00010104 FEFHE R EER:The given Ethernet interlace name does not existenpsl

ermof (00010106 R R BN The given Ethernet inberlace name does nol existenpish

erngr D000 10006 E=EE R (MBI The given Ethernel interface name doed nol exddtenpdsl

ermor (00010106 §ERI R MM The given Ethernet interface name does not existenpdsd

infp WiEAUEETE: 4

infp WIEAMEES: 5

enmor 00010006 R R SR The given Ethernet interace name does nol existenpds)

ey (D001 0006 R R B EM The given Ethernet interface name doed nol editenpdsl

ermor (0010106 §=RIEN M The given Ethernet interface name does not existenpdsd

enmor (00010004 FEEEmE S The given Ethernet interface name does not existenptsl

intgp WARITEES:
inty WA ESE
infs IR MLy -
Info Atz
intg At

infy MRARIEEES:

o

2

RibRsE:

iy "SR AL G, SRR AR HESURSIERE R TS A R

S HTE . Bl “AEYSEH

=
n»

AR, SR IR | H & DU .

207



BHR P F i

e B o,
*project 11 =H defa.. Dieg default 9% FEmE LT L2 E] b5E4 o

mERRE B FERNOR BRSHEE

il
163615

212 ZEH

B RET SEBAEARE R N TRRE IR WEIUE M LERE. T
PR AR HRGRE AR E. ZeWE (FEILAE S F). RgcHF. HAMBE. Plgins L7 4
AR

208 Chapter 2. HRFH



®HR P F i

@ | pget | mm e og

ITRizE THHEE =@

Fravass LM

(. TREHE
sy Ak o] B

EE=h i " 31,86,32,23.34
DEfaLn
T35

= 2 lcpt 000000 0

+ 3 lcp2 00,0000 0

20031229
13:59.47

2121 THixE

oefaun

7% mTs0G 70w | TR MEL E-:ﬁ-fo

R ERE EiZgT AR EaE Eram

By

0.0.0

000

0.00

B fE

THREGE T AR ERN TRARRHRER, HbZFR0y default {9 T HASR 22 RGN

IWTEATRR; AP A 3D BR,

212, ZETH

209



BHR P F i

®» = “project_1 as oo og | oemm | 70w xmioc| 7ow | T || T[T G °

ITRizE TieeizE EFpE R Hegl EiZiiz B =31 22 Eriam

(] TRAEHE it He2EEe 00w

wY Ak i EE Hift

EEzh 31,66,32,23.34 -
1 defauit r 4 0.0.0 = | 1]
e =]

ik 2 cpl 090000180 0 0.0.0

L 3 ep2 0.0.0,0,00 i 0.0.0 e @

B
Bm

&
|
X
4

20031228 / ! i
14:01:31 |

Bk USINT tedl, SR THAMRRE . AHRE TR RSR, THMIRRLE
Pl AARSAIALE Xy Y Z AR X Y ZHIET R (RX. RY. RZ), [HEAILAE TR
BRI BUOME,, BCEE W R DI RE IR BT A UG R T AEFHRDIREN 4, 1%
2% «DUCO CORE A HAEIREBAETF M. Al LA E T EAE 280, 1 B R M b
B XXy XY~ XZv yYs YZs 2Z JCZRo

210 Chapter 2. HRFH



®HR P F i

BRI GG
PE———

.-
i

xR

EE=h

]

B
Bm
&
e
X

20031228
14:03:16

“project_1

ITRizE

i

X{imami)

¥ {rami)

Zimmy}

el e )

mikkg)

BELX(mm)

LY (i)

A2 [rrami)

@ del. Oxg  cefaum || TO% XTNOG  T0%
THEGEE =F0R Kasll @ S2a® EEEs

#mnTe

iz kg mm) X

X ]
¥

z

Fapmet | Wy El e °

B =31 22 Eriam

0

RX(")
RY("} u]
REZ(") 0
L £
L] a
1] Q
0

BUE TRAAR RS, THRE I SR A TR R, M TRAPRR teplo
ATLAMRAF 24 TR AR R AR E

BT T EASE ZROBIERIEIRE " SRR AR RBEAE . YR E X L EARKE &N ERIA

AtRER, EfE T ORSER BN TR MBE N TEAKR RN Y RTARR R, NIRAR
THAEHR BIRIZ PR R TR PR By B2 $edlrl o TR AR RS E B,

WS MER” HM R TR R R

H !

RS BRIN B B Y T AL 22 TCTE B B

212, ¥EHAE

211



BHR P F i

® = w:m., Eﬁ def. Oy cetaun % wmoc | 7ow | Eem || 3 | ()75 °
e TROE TEeGE SF0R 00 Kasl 0 S20F O KEwE Xe0E SeNT  meos
(- TREHE = 200000
=
1 we B o BE B e
e 1 defaui .313:5 Ao Ju] 0,0.0 ses B ‘_{
> ]

090,000,180 ©

ERRL,
L 3 lcp 0.0.0,0,00 0 0.0.0 e

@0 Ehtm

o

T T
. e —
20331329 i i i I 1 3 i ~
14:04:43 Fi ri | ¥ 1) 3

T | 1 1 b

VEREANE THASR RS, 3D BB X SN BN iZ bR RV AL E . Hdr, 200508 X4, 2%
IR Y B, EOFR Z 4.

BT T B T HASR RSN, B AT T T RAARIIRR E . T HAME RHVbREAPIFIT
A 4 JARE (BES) 6 fbnE (WMRRE) . ERMIEE, il “TCP briE” fieHl, it
A TCP FrsEfiike i TCP (7 B bR E BT BLw /R~ T :

212 Chapter 2. HRF



®HR P F i

. el “project 1 _.Eg ded ”l}'-‘;l cefaun 0% MTIIMOG T FE Rl L3 EI 'c231 °
D T

TRizE TiEirE Fo i Bz E2RR Bzt bS] riam

TCPIRIE
@ @ @

() TCPGR

Fle Tl L L A

. N
° @D & O

N
AFERECHEIACSNAE—EES QU ETEEI IS 00"
2, ZENRTFTCREXNE)
s 6 ]
200311-28 o] TF—
08381

HG, WELUARZESKE TR SN 2 E FEE R, VR0 P1-P4 i, HEWE S R
ZIH LA B ARAAE 45° 22 90° 2 [R], XHEAFI T TCP AR@fE L. LAPL gUNf), i
Pl RUAbH TR L, FUm B RIS, Baas AR B RS, B e
B, Pk YRR ERE R, BRI MR E RS, XA E RS AL IR A
JlgR . R E TR B AR AR A B RS S L AR B AR RIS, B IES TR . R
HOLRE, AR S B R HOAL AN BRI S5 2 AE SR R A T

212, ZETH 213



BHR P F i

e ©

Lt a g B Liis s W i

WYORHF P1-PA 2FP RIS, FdioiiiAa R “F 27 %, #EA TCP LEEhE B
TCP %75 EAMMIEA: BEHIMRBE, BOANEEL, WTHE:

214 Chapter 2. HRPRFf



®HR P F i

® = “project_t as oo og | oemm | 70w xmioc| 7ow | T || T[T G o
R ST " - . . x
e oo IRGE THLGE SFeE  Eesl 0 S20E Eews XeoE SeNT  meom
(] TCPITE
B o) @ )
+ PR TCPEES R
2 0 Esx EoEm
i
R
Wi
z RYI™") 0
@0
RZY 0

"\/

‘_1

A TATEEEESREnReRE. EeeESEENnIive

140016

BB THX L= AR R A AL A B, Py 287 -8, BEASERbRE N BLn
N, SERPRESRIIRZEG R A RS B AWML R E i, TR E 2 A
AL AR R o MURTFEMBUL AR R, il BN R, mNRS CBOE” e,
sl b2 IR BT ERR EUR L.

212, ZETH 215



BHR P F i

. n ]
' . *prgjedl_1 B e g cefaun % 2FTI06 7% F n L3 E ] eI o
ITRaE TirdizE @R Hiz=i Feial EiziiT wALIFE i b
(] TCPIRE
=
LG o @ @
=3

E=h 80937

wim 103

= £ 598

= .75

-

W] 108, 863

E 188.8

i S TenlEwe

e e : . ﬂ

* IRELRMRER, BEXSNEHHERMN P Va5 4 MR
@ ;E.-a; iE b ZiElREE AR o ZAHETNIfEARRESRES, B
IrE ArEfEtrERBEMZEA KR, ShriaRL) AR -
o TCP MitRiESR, ELAFEREREDT 2mm Ao

2 TCP EAMrE W BUERE "Wl B, B FE: PS SAlETUA O-P5 S T B AR
Z X+ 510 1Y+ JTIA / Z+ J7IA], P6 F N Al eI A O-P5-P6 kT EALKE & XOY “F[H/X0Z -
[l O-P5-P6 Ky T HARKE R XOY FH/YOZ SF-1f. O-P5-P6 N T.HARKE R XOZ “F1H/YOZ 18 .
LI O-X-Y-Z it f i o T HARFR REA A 51 O Y Er THACETEA S, HeiE T
HAMR R X+ 7 M TEAE 2 A PS, B IE TEASRR Y+ J7 %3 TEALE 2 5 P6.

216 Chapter 2. HRFH



®HR P F i

®» = “prajec_1 @ oo 0w cemm | T0% mmoc 7ow | Fomm | WA T [7)755 o
TROE TreGE SS0E 2 Easl 00 Se0E EEEE  XE0E  EeNT meeR

(] TCPHRIE
B ] @ ®

+ Pzl TCRESS
- Bmi 9 Esam

Pi® T ISR SR LA

—* ' O-P5 T AT R+

P5 Fo e T | EResms | s3Bse
E& [< . O-P5-PENL T ALIFEXOYFE
= lo Vs P6I< _
-~
Z -
.S

=

= LiEEQ IR EAE TREREETEN: (@0 nEN LRORNsED
B SR TAsGEC-ARESTACERESFS: SRR RESEY S
BN TRIEESPL,

31229 Lok =&
14:11:08

BREREUF PS. PO Jn, My TR 7 i, RIFEMPEASE AR EN B, &R RES R
FRZE(ER . s R 225 BORAIWHZ bR E i, T R A BN AR AR &R 2
R EBU AR R, il N HERTRT, SR TGN L, sEE RS R IR
AT R BN o

2122 THIZE

TR ASTR AR E AL R TR AR T AR R WAL i, 5 T HRIRE TR RN, DU e
MZ BB TR RAARAE R, Ho 2470y default () TR 202 RGERON TAEBIRR; £
M2 HLas A 3D FRL,

2.12. RETA 217



BHR P F i

@ = “progect_1 as oo og | oemm | 70w xmioc| 7ow | T || T[T G o
R ST " = . . x
TRAE Teshs SFeE  Eesl 0 S0 Eawe XeoE  SeNT  meom

- THEHE HEnn L2 e 000D

w8 Ek i Eh
Lo 1 gefaun 0,0,0.0,0,0 | (EEU

2 wody 100,50,0,0,0,0

20231229 o i
14:12:52 7

R USINT FRHL, STRHETE TR R . IR E TR AR RAFR, TARARRR A
STt ARFR R E X Y Z RV X Y ZEIETTE (RX. RY. RZ) . P& T AR
Ala, THRETAS RN TR R AT LAMRIEZ A LA bR R E

218 Chapter 2. HRFH



®HR P F i

®» = “praject_1 BHE  del. kg cefaum

TizirE =@ R

EfE i

X{imami) o

¥ v 0

Zimm} o

20231228
14:14:17

Faoms | WL, E e o

0% %TIOG  T0%

HE20E EixiiT HAEHE i iEram
I
T Eiany
R} 0
RY(") ]
RZ[") 0

FIREH, BRT AT 3B TR RSN, BT BEST TAFARARIIARE . il “ TAF AR R
PRAE” HH, BEALAFAARR SRR E AR I LR AehR A A EARE M B s I T

212, ¥EHAE

219



BHR P F i

® = “proect_ 1 a%  ce og  cemm | To% mmos  row | Fomm | WA [T o

IRz TizirE EFpE R H2igE EiZiiz wATiRE =31 22 iEfriaE

o THEFRITE
e @ ®
+ L4 br AL ot
RE=h
[ ] ¥ & = |
win 7
i Flo#
O =
L0y SR TS ROl (L0 RS ST
O EERTiEgERe-rEEI TACEESF: (ERE TiskER
T+ERSNIREEESFZ,
20331329 ok F—iF

14:16:49

WE O RN TR RN JEUS, P RAEIUE O-P1 A T HAKR R X+ J7 1A / Y+ J7 A 1 Z+
JrR), P2 g ATIETUA O-P1-P2 4 T HALSR R XOY ~F[H/XOZ ~[ii. O-P1-P2 4 T HAFR R
XOY “E@E/YOZ 1. O-P1-P2 5 T.HALKE & XOZ “F1H/YOZ K1 . L% O-X-Y-Z )i 51 &
THAMR REEAE: O YA LR ETTEALE, BB TR R X+ T3 T
HAIBE R P, B THAFRR Y+ JT s THAE 2 5 P2,

LAPL g0, Hddi P1RUSH) TR0 45, Fums B 218 3o, sl A2 H iz
A, Bl IR AT R, U B RR BN ERE R, BRI MR E RS, AR
PRAE RUR YL O R AL Gk o T e 7 s MU B B ReRs Shblas A B AR R )m, B
R ESRY AT RO AR, MRS BRSO AN L PR S S AR R A

220 Chapter 2. HRFH



®HR P F i

g ©

SRR S 0 (SRR 1 Ormam!

RERHUF O Pl P25, Hddy “F—257 fieil, FREMEASEMAREN B TE, &k
INPRELE R . AT R AR E R FIWZ AR AE Dk, AT R SE 2 A5 e SN AL AR &R o A
RTEMHUAR R, Bl BT I, SR CBOET e, sERE BT R
AT R BN o

212. gETHE 221



BHR P F i

@ = “progect_1 as oo og | oemm | 70w xmioc| 7ow | T || T[T G o
R ST " = . . x
e oo TRAE Teshs SFeE  Eesl 0 S0 Eawe XeoE  SeNT  meom

o THBITRITE

L ® @

+ BT EOR EEWE

EE=h ¥ 545 445 RX 90,002

111.295 RY 23193

S37.031 RZ -1T8.523

s FAUFTRDEEEE

ass
i o o

14:20:55

2123 RRIKE

GAGCE T U EEE B E Ay NRYZRTT IR, Al E ek ke, EIRERTH € TR
Mo Hrr, BESOTUR MM B St E LG NSEEE FE R A BERILas N SERL e fi L, e
THEZ-180°~180° Y4 J LIRS 3D Bt - BRI L4 T 1) KB I HLaR N7 1)
Ja, FubSA BTy CBCET ARELRIAT,  ELRASEE AR HE O B R 4 T 5

222 Chapter 2. HRFH



®HR P F i

s | IR, i LH T# i £ _ Sl EEEE
@ # | geers BE  cel. Oxg | cefaum || TO% STOG |  70% somt | W0 | s () e

InigE  TiEgaE =ReR Ein=il s Eixiiiz B At nriam

:
4
EE=h

E A=2Egee 000
&%

aim
i
=
o @:ﬂ ®
R
B
gm ©
3

=2
Z b

&
e HlE ) SR A 30
BEM
20031229 nassEasse 80
142221

2124 TERE

A RE T I EEZ RN N REL HHRER. BRRSERNERA: 28, K. 1)
UM HRTEADY A A R B T M BR A% L. Horh, AR SRTUAT 13 Ff, 23352 boolean.

number. string. num_list. pose. joints. pose_list. joints_list. timer. pose_speed. pose_acc. joint_speed

Fil joint_acco IR TEAMTH FIE 73 2822 g S RO BIERIRE J I R rh A i R (E

212, ZETH 223



BHR P F i

9@ =& project_1 @ oo 0w cemm | T0% mmoc 7ow | Fomm | WA T [7)755 o

RS SoaeT

PE———]

Ingm TirsER = Eizxri ERE EiZii B =31 22 Eram

2 Eis=i AR Emni
Bl &
P =
568 P 5 5 EART
B 4 W
. 0 TEWHH DAIBINNTI0NIINTII TTON48.-0. 13945 [0 75993454 01255750 I123073.2 TTO145.0 13545 A
s g_pt poEd 2.-1.512975) B-1.512975 E ml
1 1.47 » [ 11 - e
i a_pit pose_kst miﬂ 0098824 0 2TITEL 1.4T8611 -0 10802 -0 8 %{éﬂ]??ﬂ 0058424, 0. 2T2163, 1. 479001 -0 200802 0.8 @ ]
—* § §
— 0211851 0 42309 1. 777521 05540 -2 PETI04. 0270 [{0010451 082200 1. 77752, 1. 058804 -2 26T 7060 ITH il
s el joints_Est Il!]-_l: FEL E L]
=
E B g el booigan taise false E (1)
=9
=14 B g_basil DogiEan 1550 fatse E 1]
@' aa bockean e false E ﬁ
M|
F_ N
gk bosbean 1ate fatss g [}
x— ot boskan 1250 alss @ i‘E’
it
a8 bociean e false E ET
G baol2 bosokean taite false E ﬁ
vl ] I T 5 r_.
0. 03000EET.0 F1057T204 1. ITREA3H -1 01 3142.0.5930 [':' DI0908T 0. I10ETIH 1 ITRE4344 -1, 01 3142 0 S930
14:23.27  Smvasa potd 26,0 275304) 9.0, 2T5344] & 1

L8 Tl w7 1 = A 7 1 R VAT 1 = e S W P ANG Y Y N iR I
{i, S “WE” SRELRI]. SRR EATRATHISA ¢ MIPRIC, (AR, HiE Ak
KRR AR A Al AR SR g R HUEHE,
WD AR Z AR R T BIANERIIAY number AU AR aa 2 OREFAUAS e B0 N IR
Pt hE, AGEBRHSRF _ ERIE; A% R E A .

224 Chapter 2. HRFH



®HR P F i

A /R boolean HIIA(E A false F1 true PIFP AL ; 072 number FIIA(E N 0, B H(H
SRR/ INEG A HI A string RIIA(E A 02 288 num_list 2 DASE 556 S B 42
BT AL A pose SRR — KR 6 LAERE 56 BL0 77 )AL, XY joints 2R 2
— MR T ITE B ALK pose_list IR LAAEAE- S5 47 T AR5 0 2R MK
M 6 HYFE RUBEZH I AR ; SCTT PR joints_list AU 2 DAAEHE- S BLE A T LAMERE 56251
KRER T VR PSR AR TP 2R timer S DASEFE- -0 B B R B 2 B TR R R
Uity 18 pose_speed AU, K IiH E pose_ace AL SCHTAIE S joint_speed U ST A I
JE joint_acc ZSAIAR B AT _EhE number 287 STRFREBCRI/INEL, H AR AR b 2R R [R] I A7 AE B FR
AN BN, AT LA B A —FR R AR S AUE S B SiE T S — M A BB . B AR B 2R AR
Al FEhIRME, Horb pose F joints P FP ST AR H AT 18 LR 07 2 TR IR L A gw i, pose_list
joints_list P FR A A AR B A 8k B B IR 7R BOA I AR 7 2C3Ef T i % 5 T o

212, ZETH 225



BHR P F i

i

£ 1 i b hElEL s

iy EHUE e, SRR sl A, R rR AL, Rl e nihs
B, RHSFERF R R, HXE RS SO R 2O G E A E, XA mm/deg F1 m/
rad PFFERAL T 1Y IR H

226 Chapter 2. HRPRFf



®HR P F i

® @ peeject 11 B det. Dkg | detaat 4% iz min R o
|A: = [El @ 2 008 BREGE HA it ;Eé.
{-. =W
J ) 1127
=
5. T =%
m ;i 74.43°
]
L ;] J{-. ¥4
- : -0.88°
L
ME S
& = -59.28°
[ lu] i [[E
E o -1
= i o kBn R S i @ -301°
&
i, ' e -173.35 X a28.012
L4 Ry 2031 ¥ 159.670 2w
e s% RZ  -87.93 z 709.818
15:49:48

B TonHERAe o, P ] Bl R EEAKE , AT TSR AR . joints SR AR H G

AR pose KRIHEAU, IHALARIL.

212, ¥EHAE

227



BHR P F i

B pose_list RS BRIN, WIIAMEWT LB “EERINT B0 OREORINT ARETT TR

I, R CEERNT L, SAERA RO R AR S (E BE, RS @
R, ORI AL L, RAFIEARS pose EMAR HURZOIRRALAL,  HAEAERIA.

228 Chapter 2. HRPRFf



®HR P F i

T i S EE=hEle

(=009 3100873, 13750643, -06 049 33,978,135

1000031,0.391,1.38.-1.043.0.553,0.275)

- C3

b SRR SUNA ST TR (I

212, ZETH 229



BHR P F i

==

| § 0651002015484 2.0.743781,2.906383,-0.090146,...

2 { 065 105254,0.15484179,0.743761 14, 290638279, ...

joints_list M AF E BIHEIFE 5 pose_list SR, HLAMANER A,

SE AR, B AR R TR Y D Bbr, =5 g R A M. A RELE A ]
==t

By, RAMESIRENDE AR R R A . MHBRAL &, ARl A T B R IHJ FIbREIA]

230 Chapter 2. HRPRFf



®HR P F i

- Rl e

mimideg (759535, 1254 312,357 158,718, -7 &9 -86 68

mirad (0.76,0,125,.0.312,2.77 -0.139,-1.513}

- 3

2125 REEH

ARG DU E 22 R INA N S IRE, R AR, HPaTLAE E X
FRRGMIR . FRT, FAREAT: SRR B ER A BPIRE. A7 Bool
B A A7y Word Fii A\ A7 A7 & Float Sy A\ R SCTTHHARR] H & 2L 9 Fhgaft;
MRy SETUAT s Bl R RO R R R A TR WAE. BTy A
fr Bool #it\ 77 7 & Word f Hi 175 /7 & Float gy i3t 9 Fifio

= FHHREEIIRNE.
O = EHHRERIRENCERE, ERERFR

vAME, FFF M AGHRE.

212, ZETH 231



BHR P F i

® spriect 1 BH i 01Sky  detaut 100% s LAl T "u'sslt'o
[- TR
=TT} Imiam Iuta AN =iem P ] B b ficrsi ] Rl
RN @ EeE
Bt =]
(] 1. L ERE e AL ama FE W
i
&3 2 AlLCY - A e MiA o - 'LE
W .
- LTI A1
LS moibnEws, > AlC2
o WIS
T EFalools,

FFEWordils,

Let )
031733

232 Chapter 2. HRPRFf



®HR P F i

& - _—— E] ¥
9 = “paect 1 BR  rm. OASkg  default 100% T A G ) v o

Imam Tieutiam SR =iham it EiEET LBt |

RET @ HEnnme
EiF B
- L Lo s it MO 1 4mA E 'I'il]"
L
:f; 2 = FTr AD &1 i J "@
s CET e A0 €1
i e A0 E2
o At
ol P
3 -
Em

L]
054006

PR DUAA LA AR, BT SRR, BT R R O B R R
HOSAER =T, B 4mA, TR RO R, () 4mA . PR RS R R

JEH El?_ﬂlﬁ]jﬁ RENGRBPIRAS, RIVRIOS A A5 R PR M R BT, R o PR oy v bR RD

"o Hh lm PR AT LA R I A = T B

212, ZETH 233



BHR P F i

. it *project 11 ﬁii defa_. Dig default
LS LO0ET
= i IRaR LSRR =R silam
R
Fit

l:] 1. Al C1 A

E=E

3 2 AlLCA = ama

L]

e T T— + BEIR B

2= EFAFloatEL,

o FRe

;-m] %I

E [Zhekr g

B

Ui |
14:57:08

100%

=R

=]}

=TI

longad

TR

RizE

b

ki 8

NfA

g )7 o

iR

@ ENnEE

© @

X HE L, 2 E E SRR A S 50 Al e i, Al LG o B LR
szt “Prid HE R R B E CEE. Bl S A E SR H, B

LSRNV VAN SPAEB N i

M B E SRR (W custom]) J5, FHEGHHE S0, QA R

234

Chapter 2. HRFH



®HR P F i

. *project 11 FH  defa. Ok default 100% A w, T Pl o
= TRigm T erE coa B =iaEn FiEN Eiwmis mizER R Ee
I ® iEhnge{s
Bt Wi
Q 1 4mh, | N [ ‘@
-t
2 ' J 1
2
2=
W

5o [LETN

i)
15:09:03

WOy B E LFF AL HE LRI R TR, [F— B & AT LS 2. H,
YPTAES T B E SRR SRR RIS, 1% A8 Rt 2 iR, B A E LRk
WS R T4 H 2 L Tk

2.12.6 Hftig=E

HABK B U £ 2R 3. it HOME £l fiffE3E (XT Safety2 i B AL 2K
B IEREIKE . R BN G N IR E . FURZANZSHUEIR, AR e
IR N DU E /R JE S E A A

Ja Bl E
. f$$ RENLE” R, FERIASREE. B jog . 215 H SIS EBIA
E T o
T BN S R A M B, AT AR B A B 4 R
WTERIA jog A MIMEEL, AL ENLAE NI jog I ;
1= YIS B e SN & 1 B2 S R B w1k - AN = B M S ERE SR
i EFRTT R, STHRRT IR .

2.12. KETH 235



BHR P F i

PR
&
[ bgscripd |
0O lesicase
B i1ppl

B 11 ppt

B GCR10_Moner blend test mpl

B GCRA0_bhend_testt jspl

RIS, Bl R e BRI, RERRT S S oR
BRI PP 2400 M5 B T BGH B R o

236 Chapter 2. HRPRFf



®HR P F i

Bl =t 1 A=
® - *project_1 W oel. kg | ocefaun % WTIOG | T0% FE | WALy e o

— TRQE TewGs SRR 0 Eesl 0 SS0R  KaE  AMeoR EelNs meoR
Q
B2 REU. 4 RS 70% —)
EiliHome
i i e T0% -
] i Rt JOGEE T0% —.J
w ELT IR R r
gt JNCETE :
e L .=
FaEaR
= BERLA PRI Testjspl
®0
B
nim
J024-01-04
10.14.26
Home %8

G 77 HOME i % b %R 4 1] HOME 7 B I 45615 /1 B P Al Bt & 6
THKE, FIRART AL, taldd fidy 1 HOME (5" % HpkEe 185 3 FLm gt
HOE, [ LW pose MR, TR HUF AL B R BRIRI 25 B S R CRET 1,
AT B AR

e | #F DC00 / DC15S / DC3OD iR, FEER
@ EE e 'HOME"W i), =RRFEReFHS, #i

8 6.23.7EFD

212, igETEAE 237



BHR P F i

( NI T as oo og | oemm | 70w xmioc| 7ow | T || T[T G o

Ea TROE TesGE SH0E 2 Hesl 020 S20E 0 EawWe  WeeE 0 SsN: meos

(= Exiam HOME{ B
Bl
iiEHome 21 £
4 -
ot TR B2
i TR | ESEEA]
T
Frzom EBA)
=
a0 FEH(")
B ETE(T) 0
=
& HERHOMED M m
|
e
2024-01-04
10:16:24
Tl fee A 0 3

fil e M B XS T DC30 it AHMBEF P TECE; XT DC00/DC15S / DC30D #
WM, R ETPATRCE (I 6.2 FY) o A4 DX isnl g TRE farke N 0 EME
(AR, RERISEZ o R SR 1 G40 2. A 3. 4. S, HAEZNHo,
Al P A ) SR R 5 o AR A 2 (AR D TF B LR H Sh B AL BiRh o Y e B Al A
MERME ARG, Bl “FE” &R,

238 Chapter 2. HRFH



®HR P F i

° project 11 EF  defa. Okg  default 100% FEM, Ul W e o

IRER BE,. . ZEER FRiEn wEER Eips Hizigm iEfren

=] ] BETRET
SRS H e 5 " .
wiRam Wik BT SRER, SNRREEE

[ 3L ]

O - {inl; bid F

i Rt o T

“P .:_M.a!_ a

#Eh
WS R

€=

FER

]

w0

B8

BE

&

4

i

10:43:20
AN

XA T HEHAN S F AT ORI B . Al LORFE A7 E A AY T 42400 S $5itl. e/
M T Hell, 2R B A T EA S UM R ZhaE. JFH S #l, FTLAX S H I RERE T IR E. S
RHINREA =Pl WIS WINEsES AR MIashis S HkiE S % H I REN RN
AE B I R MO SR SR, TR EICE L B A4, AN mydata, Hids2/58iEm,
A FRN g mydata_1. g_mydata_2------, SRR SEAREAR B AL 2 JF SR BUE R R E, I
FEICEER BT ECR

212, ZETH 239



BHR P F i

I. —— | “project_1 as oo og | oemm | 70w xmioc| 7ow | T || T[T G o
TRAE Teehs =FeE Eesl 0 S0R  KawE  gedB  SeNT  meom

0 Exigm FIRRRE

R EmTEE

B FRam EEsEE m

e HES R
T StEtgThe Eata |

F=EaR
- =REmE mydata

B
B=
e
X
4

2024-01-04
10:22:45

TEJE S HEHATHE ~, MIECE S I YIRE NN INAS TN, AR 51 4417 248 FH BRIAE mydata.
BAh il S ¥4, FEAR IR E T 2 Hridsil—1> pose 24 EI/J%)EEE% , TEALR Al A 3 YK S HeH,
A E TR 2T 3 > pose AIAS i, AR 4Kk ¢ mydata_1. g_mydata_2. g mydata_3,
il fir:

240 Chapter 2. HRFH



®HR P F i

N k.| = T L e g
". B0 || pcoject 1 F&  defa. default 70% F |5 Td1B°
A Gl
Fr— IMEE  IHeHEE  SRem =itien | e ron] | RS
=ition
& ey HIRE BT Bt
(06EBOB02S,0.27993017,0843  [D6AA0BOZ5,0.27993017 (LA43 -
= g_mydata_1 pose 21874,1580134,1.470261,-0. 2187415801 34,1470261,0.  [& )
i) 0oTa21} 007821}
+ (06E535804,0.27983155,0601  (0U6A535R04,0. 27963 155,0.801 -
i g_mydata 2 pose 46157,1.458885,1,30772,3.026  46157,1.458485,1.30772.3026 [ )
5340 534}
e
L {0,68278312,0.27982753,0.706  [0.63276312,0.27982753,0.708 -
oy g mydata 3 pose 45454,1.499009,1.172619,306  45454,1.490099,1.172619,3.06 [ )
L 5037} 5037}
w0
=E
11816
212, ZBETH 241



BHR P F i

e A
1 EInET L] i
. *praject 1 . defa... Okg default T0% * T Rt x K rdia o

C CORs0
IRaE TitizE =FaR =Ren FEiE EiziT E Lenice_ R
=M it |
25,0.2T9030 17.0.8 25,02
- | 1 218 1.58 51 2 2 @ 'Ef
-2 8 2
‘1" 10 [ 33165, 0.27C
HEzn i 2 I 451 3 3026 | CE485 1,.30772 @ '@'
53

LR
o L.bE2r8312 2 202 2 L]

. f | % ®

. 000 ) Z B

oo

17:20025

etk S Foetl, AR BEE DU 2 HA— 1 joints AU 25, W&k 1 kS
154, AR EBCE DU 14 joints RIS, W FrR:

YRCE S A IIRE NSRS N, EWERINTE SR (teln: Z7efe p gk
™), Bl S 15, BT DUMZSHRII—4% MoveL 154, filk S %40 #1188 N -R/R A4
KR IE % AE MoveL 454 24 DAY X/Y/Z/RX/RY/RZ i ANHE; U< g itk S ¥ it 2 7)),
7 DU T IN—2% Movel $584>, filik S $&HLIS 2] B Las N AR 58T i XTI 10 S AE Movel #5
A Z R Y Joint1/Joint2/Joint3/Joint4/Joint5/Joint6 6 AE .

YECE S I REATIIIAS B SOas sl fe o, Hadifik S H, B 7R BCE DURGHTR
I~ pose RMFY 2L R Z AN, IZATILRAE Al S AL AR R/RAE, B
RTINS S AT, ER7 TURPTAIN— 4% MoveL $54, BRI MoveL 54 38 4L
T, HAE CHGIAE N FrEsnn pose M e Jade b JCHilA S #4251, B MR E T
TEGHT AR joints RAH) @ AR 2 Ab, XA RHTRAR A S AL AR KT
JE, WRAEPETINTE AT, ARy TR IN—4% Movel 154, HrisINAY Movel 15474
BN IE, HAS R EAGEIAE N FraR IRy joints 212 Rk &t

VAT ia sl & HIA IS Ry DTS4 79 1AE Move T 150 R A A2, HUBrRAnAY MoveL
B AR R Il S H5 LN IEAEGE R ARPR R, AT RUARAR ZRIETEAA A o

YREY US4 T 50 Spline [, S $5HLAS Iz 88 4 1975 2URI LALE Spline s i £l
it N a

242 Chapter 2. HRFH



®HR P F i

U A A TR BT AR IR oK, DUR 20 2R 3D (AL, A2 S AR T

BTG, SRR TAME ™ EiF, SRR TEG S S R
OF ZUE LR

'. RER | et 11 B®  defa. Okg  defaul 100% | | FEX | ) o

LSS CONGT
=TT Imze IHSmE wEan s iitiem it LT mizm gl

BndE
HaEPeoo +
iWslHome
made
HEEELE moded EFar=
J
B FmigR test WA
L]
i
L
]
w0
B=

Ll
171207

%ﬁEiﬁ]+-@ﬁ,%&@M%ﬁ,%Aﬁ@%%(@:mﬁﬁ;ﬁA%%Mﬁﬂmm
2R R DU, AN o o

212, ZETH 243



BHR P F i

l\.. — _,-l *profect 11 a8 defa.. Okg default 100% i ol T Izl-"g‘} °
[T ITRN LiHas =EaN =itian w2Eian i nizigl R
[=EE ] -
Sz2Eee 00 s -
WlHomes L 1 wee
AfEmEaR [ P aefaul
]
s B T X o
B
z 0
e
i R ]
r_‘_rl‘ RY ]
- {m]
Rz o
B8
=E a2 [ |
C
oE
170313

gy QAR 5T R, SWETRS A JT RIEEEIE, AWM SATT R NS
A~ WES Ao YIRS AR, BRI U £ S AR Scy:, AR SO K/ NASS
i 3M; RN ER AR, BRI RS E SO e S AT i SO o AR SO H R e 4
f.stl 8.STL &=,

244 Chapter 2. HRFH



®HR P F i

i theal

B j1su

PRI SRR, AR R B 275 4805 R EA N T HAGPR & default, X. Y. Z. Rx. Ry,
Rz FEEINE N 0, BUERE AR, 7 LRI B B Fo k25 S hr R X Y Z.
Rx. Ry. Rz ({E ARSI Z (0 3 T IR0

212. ZETE 245



BHR P F i

'.' RER | et 17 & defa.. Okg default 100% FHE L Ul Mg e o

AL Gl

ITmiam LR mEan =itiam o i miziam g ]

[=50 .
J‘ =2 B B @ @ g mEEeE 1841
Wiionens BomE 0l aee
niEwEan i EXQtE default
]
-5 FHan X 0
L]
z 0
wm
2 - A 0
= o mY o
w0
CFy i
B8
J— -
. ; . =
o * — ¢
ya i -}

=ik
16:3%:55

25 AR R AT PR I A AR R B TR RN T AR R Hirpr, T HAR RN T
PFAAR 2R 73500 0 TR E A TAF AR R DUE H EEAL A AR R o TR G225 A8 TR 2 A HoAm
Bt BEOSR LRI A Z 0. S E AR (W0: model), HEARIRIZEL
JwE DU, ANAGER R TR TR AR RS EUARUE I, AR S A\ BSEE I 21 B AR R 2L

A8, ateszihiznir O mEE.

246 Chapter 2. HRFH



®HR P F i

@ =)t
LIS CONGT
[ Imiam
J=Eit
EltHomess
eafih o il |

=i
17:09:36

defa.. Okg default

100%

EEhEE,

= g
Ryl K] IE' cBc3 °
minam A

mEEe made]
LEE - st e
O eREnE  defaul

¥ 200

¥ 1]

H 200

MR E AT AT, TSR T bR E R A HH, SR A
SEAL, PRONTEE AR AR, TR

212, ¥EHAE

247



BHR P F i

L. aite 1 ‘m!;‘;f..'.r B defa.. '.Jng defaut 100% Fan A el M s o
Tjd::r LRiN LiHiatns R =R e fi mizEm mirEm
l=Ere
AaEgeeoo 15
SltHome s

maodel 1
hivEEER A. ‘ ‘ il

: : !

L BRI AR, BRI T AR E R ARt HRHL, SR AIZR
MR DU, I B @R s, AR S S AR T IR, B
BUAEG T BEARERERAE T R HeH, SEURHEME AR SRR 0 R

B e, R R IR mah BRSSO e, AU INER ORI BRI
SRR R AR 5 AR TR SO o TR IR AEAT A R S BT BRGR H BRASE A e

248 Chapter 2. HRFH



®HR P F i

w5 @

i) e

TYXBE
BRCAES: Y~ iR TN S N V1 = 7 NN S VR e O 8 = e | 7= v S DT

LUREUEE 6 METI TR, Bt TR AT © BT AR T
KT TR K7 FURERRRG T KB AE 3D Bon X T B e, FLag Lt

4

KIRAFR (I BRIAAFR zone_1) i D RIS % A AR ARSI T K
Pr ®, BUREE o ATENTYRE, BRIEE SR, ERAAS L
HANRT, FHRAHRELER O EhR s

Y DRI O B 2 A A5 ARSI R AT . U0 XS Bh VR T B OE S A R S H o 2
BRGSO PR, Hblas AR TCP BEATW XN, WLas N E R iaT. St
BRI AR SIHARR, B A E N, Pld NRSsiTRY . BRI RCE A &
A7 BOOL Hi A\ ; Wiyt T O &8 i A7 7 ie BOOL it o Mlas AEA T IXHUR, fil
KWK, Pl AETW XA, R T XEEEAG S, SHERAES
RSP, SR ERL. FPATRZECE 2 T XS E.

2.12. FEWH 249



BHR P F i

I. LR || project_1 =® def. Okg  cefaul 0% MTIOG To% FoET || WL @ 231 e

(=8 erier

Imam TiitnE FHEE =iam EEgm iz gy pr ity

EingR
NzEPe o000 i 0@ O]
w@lHomesT zona_2 @ @
Eabido P zone_3 @ @
o
T
— =mioR Zonae_4 @ @
mE
+ HEE R Tone_5 M &
FaEaR zone_f E ®
i
2 ®
. -
..n-i_' {E’} HEER BE
g0 FrEmz
ERaE FE
B&
. = =1 50
& ——T
om e [ —_.'I BEEEE R
| 1 EEEE Yig
- i T
| T ‘_:_ B WEER ) 500
| .',_ — L
Esiss 2—@
FirE e
20230802 S
091854 ) et ] =

Y RCE DO T, ST DB 2228 B SR 1 R AR 2R/RE RS S S T A4
PRES, AIEIRE I RVl 324 R 75 SR B AT S T TRT o P TADAISC B AT DAdid © DXsise 3 Tic
B, BXENT IR/ 3D i Bk R

U B DX A DA TS RN, T3 AR DX 5 B o SR AR /3 R 1 S SUR T

PRARAR R o LA TR ARBR RAVE NI IR — N i, = FRE 5 ) B A (X)) 58 (Y).
m (Z). K58 E 5 HE#%°4-3000mm—3000mm.

250 Chapter 2. HRFH



®HR P F i

l. = Fe | pm,'elc-:_1 =& cel Ok et 0% =m0  7o% | FOME | AL LaE]c:m °
= IRMER  THeRE  Smon =kom =am EEnE | misiam

o A2 ool (51 oG @
- a3 @ ®
nEEHOR . =
i o st ¥ ®
$ | mESAem . e
- = ws
wx
e EZEER HE o
B FrEmEy
> Emsm e
3
am

BELCE L
800

0 ()

A (mm) 600
2 (mm) 600
FirEmEaNE
2023-08-02 action_1
09:33:33 . — v

WS E DX AL (AR, HsE B I BT AR 2R/ 8/ 1 58 S A AR AR 2R LA
LA AN AT RS, Z D5 Rfs R TR, Al LA E A S PRBUEE
FE[ oA 0-3000mm, = & BUE Y ] A-3000mm—3000mm.

2.12. FEWH 251



BHR P F i

i y e
|. e | project_1

DRCAD ST

In:zm

REnaR
lHome T
HiEEEIR
i m

L s R

2023-08-02
09:47:33

=5 el Okg default

Ti%

?ﬂm lTﬂ. .L?; [Z]t.;.zs;i °

0% ETIOG

ISR L i E S LT mipam HisE |

Ne2Eve 00 EXEEYTTY)
zone_z E @
zone_3 & e
zone_4 ¢ ®
z00e_5 ¥ @
zone_8 & @®
EIEE E =
FEmngs
ERE o
&1 50
LEFi=i i
=2 (e 500

. mZmew | 500

FirEmE
action_1
B, T
- T v

YL E X T DB, Al ey 1K1Y 6 AR A, TR AN AR/ MER
BeE . R E R/ IME R BUE L2 4-360°-360°

Y C B DR AL O SR DRI, AL B — SN 4 FK, AR AN R SR fE (-

R ShoME CRERME) . Y REBABIMINBEIRT, “Fh2FR" iR

B TR,

HAE KA AR/ MER A ES RS, KISBCERAN “FiE” b s AW Ko

252

Chapter 2. HRFH



®HR P F i

(e ) 57 5 [l $ ERing -
@ =t ] e =% ow. g | oemm | 70w wmioc ot | Foms | a5 ()G °

Thiam TizidisE FHiE =iam el Eizii= Rty i

Exnam .
HoE0e 00 (v cwoe)
e S zona_2 E &
HEEEER zona_) # &
0
- R zona_4 E &
3 SR z00a_5 @
=
rond_f @ &
2>
pxd
Lt -
=
i m] 2/l mm)
a el imm)
B
T EMEhiE
o
= LS FEm
BT FEE
action_2
RREA el
AEEs FEE
HOX-0B-02
10:12:27 k-] v

212.7 FERIZA

B O AT U B E M T LA AR PR R B ey, IXEIASRAERLAY AR EHER
FERERY TG UL T LT AMSZIBATRY o 5 5 RIS FH SR A0 LR ST 1Al Tl 2 B AR 2 2 ) R e = i
o Ja & MAEHE IR TR EEPER G G AT, MAEITRE, DUHRERIERH, 1
FIBHTIR G ARRITRIN. getE. MHBRERME. AR IERTR.

212, ZETH 253



BHR P F i

| sre ) pecgect_1 @ del. Oxg  cefaum || TO% XTNOG  T0% somt | W0 | s () o
R kT & g 5 5
TREE TeenrE SSeE @ Essl S20E 2 Eae A0eRE 0 Sasls o meoR

L
i
bgscrpt [

— bgscript? .

ERR
G e e 4

o bgscript3 L]

2024-01-04
141411

F T B + Fbr, o0 RERGEEL, BONG BIARZFR N bescript+ 75 (FF5H
FEEANEGHABEIM B D, #IAFE S RARSKE, SEAZRIEA ST, 0
TERR:

254 Chapter 2. HRFH



®HR P F i

l\_. *=ER ] peogect_1 @ del. Oxg  cefaum || TO% XTNOG  T0% wom | WAL | U5 ) ez o

R (T HRNNEEE
EE=E bgscrptd

= 006GO0

1 -- Bulltin function. DO NOT MODIFY

1 function sleep(time) for 1 = @, time / 108, 1 do sleep_108@() end end
1 fumction DoNathing() erd
&
3

F5R1

e oty ]
— - 3D
14:41.06

DCIAT ) DION A i DI, PR A7 B n R/ FEIbR 2 58 H A R DR S AE ,
THEPR, IR AT, NG EbR. Bl E%‘éﬁibﬂ%éfﬁ‘ﬁ%ﬁiﬁﬁ}\*@, AL
Giebar L ELIZSEHE R %A Bl

212, ZETH 255



BHR P F i

] Cir+Z o5 ] Cirlsy
b L] Cirl+C ks Carley

L m FTWARRGA, WTERR, FERARSA R ERA .

256 Chapter 2. HRF



®HR P F i

l_. BER || peopect 1 FE  del. Okg  cefaum || T0% MTOG 0% somt | W0 | s () o
RS G0t HRNNEEE
S———
W= begscript4
.| ™
ﬂ E (1)
B
1 -- Bulltin function. DO NOT MODIFY
+ ? function sleep(time) for 1 = @, time / 108, 1 do : -
sleep_180() end end G " * Bond D0MBOEET.T 100300085 0.3
B : function Dolathing() end - 1047264137 10872541375
4 I (D030B0EET.AT (00300088703
wtn 5 omypdata 2 pose T, 1.370 10871 379
e (000B0EET.0D (003090657 0.3
ompdatad - pose 1087264,1.379... 10872541375
-
= omdata 4 joints 000000 00000
wl
BE
am

b F5M1 bitey 5
240104 iFE:, [_:'.
2z O - C3CD

OmARAFIA S, B oUE A N CORAET L, RIFERAEETAS IS G, SRE R TR
[” B E I, J5 6 MAS RIS SRR G G A Warfd “BaEn" #%

Gk RN TRV EL Y N s U i1 s o Bbs, lafraa A, e & AR #
HRAE TR s ® W

2.12. FEWH 257



BHR P F i

|. nrm | prdfect_1 @ cer g | cemmm | 7o% smsoc  rom | Fows | RA TG o

s TR Tesrk SFeR 0 Eeel 20 SS0E 0 KaWE  MOOE 0 SaNs  medn

J
Lo
xR

B3 pgscrip2 2
i

L1

bgscriptl -

bgscnipt3 L]

ERERRER
B e e 4

= bgscriptd .
. im]

B

=4

&

am

20240104
15:51:22

S A A SR TR/ F A1 “BaIa T EEHE” L, ST /E b B EAEE AT
SEBARITHE, TR

258 Chapter 2. HRF



®HR P F i

|_ ® il | project_1 B def... Okg ' Pallet 1 base | 70% Z[EJOG T0% FHES || A * E 7d18 o
boaree LR ZHGE ROITE 2B RETHEM Hitbig® Eeil HEFieE
e F Wy
73]
bgscript2 ° @ ﬁ'l'
Bl bgscript3 g @ 'I'=_"I'
</>
bgscripta ° 2
12 @ W
= moldDemo °® @ '||=_|‘|'
=4 ]
B
= FiA

2024-02-22
11:51:11

i 2ot BRIy e & BB TowdE, PR %R B AL IR T M L’ Fbs, =eEAGR

=
AT il )E G AR A M Iﬂl P AT LA BRI J5 6 AR
5 B A Script DIREFUMIA a5 L, HALARIR.
gy | EREWERE, BEAMAL whie (i, BE
& BREE | sieep 1R BMEAMFESETES S ATs
SR, RSN ELRE.

@ SEES | BAMARE RN Move XB A5

2.12. KETH 259



BHR P F i

213 RFIKE

RO E T EAEX MENITE S E, UM RS afsfilar BRI BCR g I R
IFEE. IS ASE (RESUFNSA/SH) . PR EURIRE ) RS BdRS R
AW kG, ik “RERE” %, SRRRBREH. JUE AN SHusmR, A
X BRI 2R A2 X

2131 EERE

(EIE S RET AT LM TGS U4, eREmREENIES, Bl e %, S 3RE.

Q9 Eg English SR

2.13.2 MHFIRE

iy MR IR, SRORMAREMRNE, AT IP B WLAN 8, Hrp,
W25 1P 5 EARPEA U REAEF- 5, oA A RCR B M 463 T BCEAR S, DAT P B SO E
S R TP Mkt SEoR A TP FEAN(E S L% 2 15 /5 3 DHCP. 1P Mk A7 W1 TP 350 B ] eds
DHCP sl 45 IP 1505

260 Chapter 2. HRF



®HR P F i

Fifup
R

BRDHCP
IPiEsE: 192.168.1.10

FRAWE: 2552552550
155 |
DOHCP O WEriE N

Itk 192.168.1.10
FEHEE 255 55 FEE 0

LeATOE S 192 168.1.1

L 5E$E DHCP B, TP bk, RIS A1 ER A WS &R A2 B DHCP AR 5528 H 0 Bery, A
REH T b A, kGRS RET IR RS IP IR ER, P FEETshE A IP
Mok PR AIEGAM DS, FHg WE FEARE,

HEHEEES S WERMON, EOREm

@ ;_in TCPIP fREE2A IP ik, & LANT f] IP k. =F

ILRE. | ps® pybe®, EeEs 125 5% “TCP "
40
R'E WLAN B, i AWK 2RSS, By “RE7 F40 )5 5 i Bl 2B %80

213. ZF{EE 261



BHR P F i

LAML

WLANEN

P E R DucoCobot_23123

2.13.3 E#

iy THEHT IR, SRR REEHHERIEAL, W RAERRAT. CREER. IR
L, MR e ta il (B ERROAS ] B ol e R P RROAS AR [ Pl A - 328
AR 1O AR EPERAS . Hory, e laR AR ol "SR B T, AR
SR RS B A R SRR, R ERR R AT A

Hlgs NEAT RPN 2Rl 8 U RT, RefffRblas AL FERT RS .

262 Chapter 2. HRF



®HR P F i

m o

NN VZ.11.1_xinbang_2

k]

AR EEE

HREET

ERIECEERRT

i RAETR” s, R b RoR CIEERBURETIRAE R 7 SRR
HE

213. ZR/E 263



BHR P F i

ANiAN

M E

EHEE

i D

e N

FREE

ViBASRE

EFr&EN

HLE A

s B2 -

BT V2111 _sinbang 2
EEEVEES

M anEE

M EF

o E

SR ETCPAEFASES, S 2 BT S AR B2 BT iAS A s A AT T
AR, FRIRI2 BRSO (3R . A R B HTOA, Bl "o PR R

=

O cEsEs: V200

X

b2zl 2B

Py “RGEERT e, Sl TSRS A S AS LN, EEEIE AT 1
feontlE, WP RERAE “BiE” s, SR8 U SRy .

264

Chapter 2. HRF



®HR P F i

WEHuR:

B

Ve U B )E, b R 1, SEoNHIZ U SR Ira /A0 N 2SR BT R,
A E Pl e PlupdatePro J5 2 2h R, HAPaHE TG HE (Ll.update J5Z845 %) |, A AR [E
AL, AR TR, 1O il (firmware) . B0 FEHTEL /2 Lhupdate J52E45 2. sl
e HHTELE LA firmware Ji5 2845 o

213. ZR/E 265



BHR P F i

N

B V2110 20230921 ul8updale

@ V2111 20231018 ulS update

b “PRRT AL, LA THLA N R G R ERAE, & R RS EIE SRS R S
ARG BRI IE P updatePro R A5 Y o 4 HUT SRR IUA, e R [R1RE S0
Lh.update J5 2845 . AR Frda SO Hddy “LR” #RAEL IR R Bl AEFT RGEA
B, AR PLa NACAERT FEARES .

B T AT E BB BERROR , 2 AT RO B Ao A it TR, Bl
KGJEE R T RERE” SRR TR NEW” LI EbRic.

2.13.4 mHEIRE

B IHRET IR, SR E ARG H A (Rl EAT H I R SN (Rl AR Y 1t
FEAE, B el LAZEAT HYIRIRS I e, s s

266 Chapter 2. HRF



®HR P F i

2023-10-23

20238 108

e L)

JFL R

cTaEN

Vg A

2023-10-23

2.13. ZFRE 267



BHR P F i

BB RS, il “FE” 1R, RITRE .

2135 HHEE

PR HEPFETLT RIR, SRR ORI BRI R E R R

¥ D

Fifl

T E ifiEme

namie: Conmeyor
NEA BN wersion: 0.1.0

authoe: SLASUN

deSCripgion; comeyor
EF&RE

E- TR

2.13.6 lBASH

B “Mas ASEC IR, WMTHIE L E SR S AN S H, DU RIESEIR R EIR
AR EERAE, AR

268 Chapter 2. HRF



®HR P F i

FHMEMER

SANENEE

config

robol_sn
M
[E S RENE
nEsenm

oFEHN

nELER

iy Sl e, AN U BT HSCEXEE, A

213. ZR/E 269



BHR P F i

VRl U £ (e 58 U £ diskl) AR U T SO E (s 264 U BT diskl1
M), HETAHEREA NIRRT LRI

270 Chapter 2. HRPRFf



®HR P F i

iNEHEER,

B gorll.argz

FHURIE, SRy 2R “ S config i)” A T} robot_sn JRKH)” $2URTE.

2.13. ZFRE 271



BHR P F i

RHAETER

FAFEMER

config

29 B SRR e

WG, EF WA Frided U B0 WSR2 T, 258 LNUIE 856y 44 1Y tar.gz 5 28304
(fn: ger5.tar.gz) Fil robot_sn.json 3C44,
I3 B R AN BC 5B 7 B config 1 robot_sn 5 “IEFE” &4, MIRHIRI MBS U #%5

NS XTIEHE 43 BIERE A7 B 75 config SCHEA robot_sn SCEF, X)W config 1 robot_sn J52= /R4
XS ERR, TE:

272 Chapter 2. HRF



®HR P F i

FHNETEN

FANERNER

coifi

rodol_sn

[ 20 B R

WP S ARPIE ICBE S, b S A7 A S ARIE, Fm s
PR AT, WHREFEERT oniE, nrA:

213. AFiwE

273



BHR P F i

HNRR

LT il "
RS ! e

i BANMRER

config

i D

HigigH robot 30

F el di ]
) 2 W S
nEAen

oFRieR

s EHAESEE L B L, T LCRHERIE RIS ASE, RIS AR
Ao

274 Chapter 2. HRF



®HR P F i

b = r
BT (i)

B A F R R s

o B2 A RE AP NS RE BT, —abEE AT
HFEA . EIEERFTMES Y, SR ERRRR, Eh

NRESHEL.
| MBARGLeEE, BREAFRSHN -, QESEHSE
O)::- SO 3, AL . B3, BB SH.

o EFEVATWME FiniR TSI E T ER S . 5l
THRERREZRZ Fenz 28 )i, WERE LAFR, Sifmenhs
FHIAGE S ECH "config ™5 robot_s™FAZIITHIER, AEE “IF
HESHEIF I Fint " 6, S HErBAANE A imiE -

2137 ZEARE

By "ZPERE” IR, SRRIEAS S FRERRE, WA P kA, L
NREGS A PFEERLE. ITHA:

213. ZF{EE 275



BHR P F i

Ryam

ANiON

BT P ik

EYEDIEE :ﬁ

S
LTl 1 ]
T O
TR
W
VA B

ER&RN

LHPFIA LTRSS P LS, Ui “R e TPk, M EahdEaawiry
mmfl o5 ae iR, HERRES X M .

2.13.8 HlEEAEN

By Was AR ST, S RoRilas NRAUE A5 SRR, sl “EkshSm” 1%
H, AR, FHERP ERZSIESM AR S AR, ARPERECCE, AR
iRRETIA Sri TN (I €S

276 Chapter 2. HRF



®HR P F i

B A 8T

TR

XUDBYGPF w203 sam

A

A8

L BN AR AR O G, Ry “SARBOCE” 2, S A
RIRT o

2139 KEHIRE

PR RGEE DU A SATEIR N TR TR L (R admin AR, 5
EEHEN T A

213. ZF{EE 277



BHR P F i

iy “HOHT A, RIBGHIRE ) RE Ml CRE” s, R By EoR O
JURE RS, TREFAR]T MM, KA N IRENE, SIS NN project F1TAE template
THE. Frf logs Hikis robot_sn SCHFLAK RGESCHE T Y project AIERIARY IP Hidik

@ e o TESCAIUINGE, EEEME, DieEEEk !

278 Chapter 2. HRF



CHAPTER
THREE

RN S F it

3.1 Rl 7S iR 235t PR
3.1.1 &A

AR R TS TR UM ER LA A Rt H
VR
JAIA RS2 AN REAE AN T RIZR bR mi A5 5 4R EAAE R I 745 -

3.1.2 HEXBNTE
P E iR

TR
nil, IR A AT A RE
PRI
RO TSI AR LS £ (number)
FAFHHA string
#fm “siasun robot”
1i /R boolean
Bl true. false
HFRRKH list
AR AR 2R 156 B EEH)
Bl {12,345}, { “a” )7 b” )7 ¢}
E: BT HET RO, &L RE
joints

FHERE N 6 AT HGENE (MEEFER. HEERE) WO LT R
%%) %{j rad, /Wﬂﬂu {1’2’3’4’5’6}

pose

AR 6 FHR O ZE R A OBORS B2 SE9F U S8, A2 mo rad, 61401 {1,2,3,4,5,6}

279



BHR P F i

num_list

RO B S22, il {1.1,2.2,3,4}
pose_list

FrifR A — A BRI pose B3, HlAN {{1,2,3,4,5,6},{2.3,4,5,6,7}}

joints_list

Fefatid — 4o T HIREIRRY joints A15E, Bildn {{1,2,3,4,5,6},{2,3,4,5,6,7}}

pose_speed

RETR R R R JEE ) DORS JEE 97 U8, A, mm/s m/s, 0 2.5

pose_acc

TRF TR AR it I ) 00K 7 i, B mm/s™2. m/sh2, B 2.5

joint_ speed

R 1T B O L7 UL, FRAL deg/s. degfs, filhn 2.5
joint_acc

TR A I T I P AU LT R, AL deg/s™2. deg/s™2, it 2.5
timer

REFA R S ) [ B DBOKS P97 B3, AL s, il 1

RoE

il

—IBAN 42 ERPRVE P IME R o B B RO B Rh R AL, i E R R AP
FESE 1 E BRI AR PRI A e ARG RIT .

FEA KA H B
BHCEAIE B true. false,

AR I TR N Sy R B, ZRME R L2 EXRIZE. B
BE. WHEEE, AT DA B T IR ER R, JRAVE N R S 2
AT EEE .
true 7£ R HPCIEE
false £ RGEHCHRE
PR R

FRRE ERETANES, FHRTEITAHTFARTENE N, BESEUES.

280 Chapter 3. HIZ<F A



®HR P F i

s
b4

il

AR R RGHE T D E R RAR R (id) o JFHARETREAEE L S A AT LAME .
FEAR BRI
a=1.23 R IRE ETHE LT a (2B R0RS B SETE R, WIIAME a FOESY 1.23
b = true ~b Ai/RARHE XL, PR NE
c = false —¢ fi/RA TR E XL, WAL R
FRFHRRAE B
sl= “siasun” —s1 A E SCFATFERRTURI AL “siasun”
s2= “SiasunCobot” —s2 ZF & LFAF I AL “SiasunCobot”
s2=s1 —s2 i b(E, {HEMCN” siasun”
FIRK R B
al={} -al LHE L, 253, KEHNO
a2={1.1,2.2,3.3,4.4} —a2 S g L, RS RESLE lBI3, KIEN 4
a3={ “a” ;" b" )7 ¢ }-a3 ARNEN, FAFERNE, KEN3
ad=a3 #ad WHE L, ad fl a3 $5IAIH—DHIF, BEad IME, a3 [FIIBHEN
ATLAGE RS [ E BRI TR, KM L IFEE, tin
a2[1]=12

a3[2]=" siasun”

3.1.3 FiExK

RIEAERETIE AR EERIZEES, 2 THRIHNE L. FIH exp Fongkii, M
op FKI/NBRFF o

BEAREHERENX

ARG (+) W () e (5) By () PEEREUSE, FAOsRREUREIREESA H .
RREBERIEN

RG> <>=<===~=FRPRKRE, KR{BRERER AR

0
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B ERIERN

A4y Hrand . or « not EBRIAEEEIZE,
expl and exp2, 7 expl N EM H exp2 NE, HF4FKIAZIRFE] true, HNIR[A] falseo
expl or exp2, #7 expl N EE# exp2 NE., HAFKIANIRE] true, FHNIR[E] falseo
not expl, #7 expl HHE., ALAFKIAX R[] false, SR [F] true,

MiERIAN

AR (id) =exp

WA AR (B — RN, AAAEERELE GIRIE I N ZREA 42—
MREERIA, HREBAEL, B4 TJEE—A”“%X“@UD/?

3.1.4 iEfq]
f&IRiE 7] while

while (exp) do

exp

end

function fun( £#7%|x%)
Bk

return exp
end
Bl

function funl (a,b, c)

return a+t+b+c

end
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\)

SR LISLPRE AZHOHE
REMESEAL: ASERRIR RIZEON
BREATLLZ 2 H0a M, LT %1500

function funl (a,b, c)

return a,b,c

end

return iE4]

return exp

return 15 ) HREHFERR BTG, HORIREI KB iz 4

return 75 A IR B AR R E T R IR BB . A7 ER ﬁ*&ﬁ@/ﬂ\return%ﬁ AR 2 PR EL
VS UACIER BRI

IR HIER
B —:

if (exp) then
elseif (exp) then
else
end
B
if (exp)
then
end
A=
if (exp) then

else

end
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FIRZEOES 1, RGESCHF if MHEHIRA), 24 if / elseif HAHE S RIA AN B,

HPAT IR B RN A

VERE: B BISSHIN 5 v Akt A BT AT, false A1 nil {8, true AIAE nil MR, 45

BIEE, 0 M true:
if (0) then

print ( “0 is true” )

end

>> 0 is true

goto iEf]

goto Label
::Label:: exp
Bl

a=1

::label:: print(

if a<3 then

goto label
end
>> ————goto——-—-

break iEf]

{88 break i5A)Z¢ IETEIR
Bl
a=10
while (a<20) do
print ("a=", a)
a=a+l
if (a>15) then
break
end

end

“————goto
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3.1.5 ARG Ei% A

by

Op={number:time_or_dist_I,number:trig_io_I,boolean:trig_value_1,
number:trig_time_I,number:trig_dist_I, string:trig_event I, num-
ber:time_or_dist_2,number:trig_io_2,boolean:trig_value_2, num-
ber:trig_time_2,number:trig_dist 2, string:trig_event_2}

FRIR A5 -

SR TGN E RS i R A fl s A B 10 B

SR

time_or_dist_1: By if s & 258, 00 AJFH, 10 Bk, 20 BBk
trig_io_1: il = HIAE 10 14 75, YEFE 1-16,

trig_value_1: Fbfilk ¥ %145 10 [ HF 1%, false: {IRHESE, true: & HEF.
trig_time_1: 4 time_or_dist_1 2 1 I}, fRFRHIIBIT L/ DI Rl 10, FAL ms.
trig_dist_1: Y4 time_or_dist_1 2 2 [}, EFEHEIEIT2 /DB E Al 10, HAL m,
trig_event_1 : g fish & 1 FH P SCERAR£4FR

time_or_dist_2: FIubEE R g AL, 00 AJFH, 1 IR, 20 FEEA
trig_io_2: ik i IAE 10 K4 )75, VEH 1-16,

trig_value_2: #Lidr i A& #2311 4H 10O {9 HSF 51, false: G HE ST, true: (51 HE . trig_time_2:
X time_or_dist_2 24 1, 4 trig_time_2 > =0 [N, RERPIIZET 7RIS 2 DI A B il
& 10, LAz ms; 24 trig_time_2 < 0 [, MFEACEKIIE T4 R 52 D0 HC B fil %
10,

trig_dist_2: *JT time_or_dist_2 5 2, 4 trig_dist_2 > =0 [}, RFEH T TR LS /D
PRl 10, FAL m; Y trig_dist _2 <0 I, AERICERIBIE T8 RG2S
K% 10,

trig_event_2: ik 1 H 7 H AE LCFEAF AR

10

AT
' HER

Op Z2HALFTABFM AT L R iRE S8, IIGA Op 840, Aaasiid B ilk

movej2( joints : axis, number : v, number : a, number : rad = 0, boolean : block = true,Op,
boolean : def _acc=true)

PR H I -

AR TR BRI, STz s A8 sh 2] B RS AR,
SHH

v TR, JEl (0, 1.25%PI], FAAV (rad/s).

a: KA, JEH (0, 0], FA (rad/s2).
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rad : UG E1E, BAm, BONMEN 0, FORTCAG . HBERT 0 RS T

—ZRisE G .
block : {54 @M FHIERITES, WM false LR AEFAIERR S, 85 RLRE], BoA
j\jm%o

Op : 7 EJ7 Op FEsREIUIH, W24

def_acc : 23S HJE SIS, BRIACH true, AIERE S
1B [FE :

"

EN(E

movej2({0,0,1.57,0,-1.57,0},0.523,5.23,0)

movej_pose2(pose : p, number : v, number : a, number : rad, joints : gnear, string : tool, string
: wobj, boolean : block=true,Op, boolean : def_acc=true)

PR B -
ARSI W HHIRAS, IR Iz sh i 77 8 3h 2 K I H AR & .
SR -

p: XN RGNS, (LA m, ZALARx. Ry, Rz 7R, JE[ [-2*PL 2*PI], B
{37 (rad).

v R, 5 (0, 1.25%PI], FAA (rad/s).
a: RAThEE, JuE (0, o], FRAL (rad/s2).
rad : PulbEh &2, AL m, FINER 0, FRTLME. HEEKT ONEKRE T

—RIBEIRE .

qnear : H bR s UL B AR AL, T e sl s

tool : BB (Y T H A4 FR, BRI LRI A T H

wobj : I B I 1 LA ARAR RIGAFR, BRIAA Y10 (8 FH I LA AR R

block : 8§48 @ G HIER IS, RN false LR AFFHZETE S, 1§85 RIIRIE], BRI

Op : 30 EJ7 Op FEiRETIUIH], B2

def_acc : 2 B E IR, BRIAA true, AR S4L
AL

"

EN(E

movej_pose2({0.49,0.14,0.44,-3.14,0,-1.57},0.5,5,0,{0,0,1.57,0,-1.57,0} ,” default” ,” de-
fault” )

b
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movel( pose : p, number : v, number : a, number : rad, joints : gnear, string : tool, string :
wobj, boolean : block=true,Op, boolean : def_acc=true)

PR B -
A T IRIUBCE A M AR 1% M B et 125 3 3 HARIRES
SR -

p: XM RGOS, ALE AL m, ZALIRx. Ry. Rz 7R, JE[ [-2*PL 2*PI], B
{57 (rad).

v RN, YEE (0, 51, AL (m/s).
a: ANEEE, JEF (0, co], HAAL (m/s2).
rad : PUBELGEAR, AL (m), BOAMEN 0, ForTeita. HEEAT 0 FRR5T

st .

qnear : FAR UL ALEXS R RTTA L, TRl E S a0k i o
tool : BEM R THIIHFK, BN HHTH A T H.

wobj : BB 9 TAFARAR RAY AR, BRI 10 (A AR 2805 2R

block : fE4 IR FHIERIR S, WA false FIRARFIERR S, RO ILRRIEL, BIA
MR ZE

Op : 3 EJ7 Op FEiRKI U, "B

def_acc : 2 HE IR, BRUACH true, AIHRE S
IR [F A :

T

ENIE

movel({0.49,0.14,0.35,-3.14,0,-1.57},0.5,5,0,{0,0.02,1.77,-0.22,-1.57, 0},” default” ,” de-
fault” )

movec( pose : pl, pose : p2, number : v, number : a, number : rad, number: mode, joints :
gnear, string : tool, string : wobj, boolean : block=true,Op, boolean : def_acc=true)

BB -
RS EHINUE SR BGE D), R USRI R, %12 pl 1, &M p2 1.
ZH e -

pl : gm@ﬁjEPI‘Eﬂ){_\:(7 {jﬁﬁ‘{j m) %Ij&%u RX‘ RY‘ RZ %éﬂ—‘—\(f@l%] [_Z*PL 2*PI]7 $‘
{37 (rad) -

p2: FHizshas i, MERAL m, ZALLRx. Ry, Rz £I/RJEH] [-2*PL 2*PI],
{7 (rad)

v RN, JEH (0, 51, HAL (m/s).
a: AU, JEH (0, col, B (m/s2).
rad : PuEh &2, A m, BOAMER O, FRTLEG . BEEKT ORERET

—FBEE .

3.1.
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mode: ZE AR

0: ZEARHARRF—E

10 B SEARF—E;

2: ERZBELAH.

qnear : H R R AL BT A R A, T e s B s i
tool : IEM AR TERZAFR, BRI SR T,

wobj : BBl I TR R AFR,  BRIA 10 (6 FH I A AR &R o

block : fE& IR FHIAERIR S, WA false FORARMIERE S, RO IZRNRIEL, BIA
HMEHZE

Op: T L7 Op Feik AL, mlhE 240,

def_acc : 2 B E LT, BRIAA true, B ZSHL
iR [l :

T

A

movec({0.397,0.14,0.35,-3.14,0,-1.57},{0.397,0.04,0.35,-3.14,0,-1.57},  0.5,5,0,{-0.47,-
0.26,2.02,-0.19,-1.57,-0.47},” default” ,” default” )

move_circle ( pose : pl, pose : p2, number : v, number : a, number : rad, number: mode, joints
: gnear, string : tool, string : wobj, boolean : block=true,Op, boolean : def_acc=true)

PR B -

AR R R e sl , A RO YT 21, 1872 pl /U p2 11
SRR -

pl: I Eizshaid s, MEFA m, ZALIRx. Ry. Rz FRyEH [-2#PL 2%PI],

{7 (rad)
p2: [ARMEsh&d i, MERA m, ZALLRx. Ry, Rz FR7EH] [-2*P1, 2*PI], B
{7 (rad) -

v AR, JEH (0, 51, HAL (m/s).
a: Ry, JEH (0, o], BAZ (m/s2).
rad : FLikEL G 2, AL m, BOMEN O, FRoRTeEG . BEERT O ERS T

— s .

mode: ZEAFE I

1 BEARHR R —E

20 BEAERZFDA R

qnear : H R R U AL B LA R 1A, T i E s B
tool : FEH M THM AR, BRI YRIEHM TH.

wobyj : B [ TR AFR R AR, BRI K a0 ) AR AR R

op o

288 Chapter 3. HIZ<F A



®HR P F i

block : 84 2 B HIERTES, RN false LR AFHZEFE S, 185 RIRIE], BRI
HMFH %

Op: J 1L 7 Op HEFRRALH, WTHESH

def _acc : LA i SRR, BAN true, TGRS,
I

i

R

move_circle({0.5,0.0114,0.35,-3.14,0,-1.57},{0.358,0.144,0.35,-3.14,0, -1.57}, 0.5,5,0,{-
0.01,-0.3,2.05,-0.179,-1.57,-0.012},” default” ,” default” )

tcp_move(pose:pose_offset, number : v, number : a, number : rad, string : tool, boolean :
block=true,Op, boolean : def_acc=true)

TipiqiAiR
RS HINURE IS T B AR bR R LR 5h— Mg,
2RO -

pose_offset:pose ZHEFSH | BEE K AN 6 ) number BIEGH, Fon THARKR R YA
LAt it o

v BELBEIHIE, YU (0,51, B2 mis, Y x y. z 35900 0 B, SR g
A

a: j]njii,}g7 ?@ (0’ OO], %‘{—\_‘L (m/S2)°
rad : PUBEE G2, AL m, BINMEN 0, FonToila. SEEAT 0 MRS

—FBnEa .
tool : BLEE I THAZFR, BINNHHTfE AR T H.

block : fE4 R FHAERIR S, WA false FORARMIERE S, RO ILRRIEL, BIA
HMEHZE

Op: 1 _EJ7 Op Rk R AL, FIEE 24

def_acc : Z AT HESINEEL, BIAA true, AIEREZEL
iR [l -

7

ENUE

tcp_move({0,0,0.1,0,0,0},0.5,5,0,” default” )

tcp_move_2p (pose:pl, pose:p2 , number : v, number : a, number : rad, string : tool, string :
wobj,boolean : block=true,Op, boolean : def_acc=true)

PRELE -

AR ERIPLa A THRAMR R ELS s — i, 58 pl 5 p2 ZARZE,
BEI AR TR fpl T #p2,
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ZHR
pl : Fon THEAR R NI Z A i E 1.

p2 : RN THEANRAR NI Z A% T 20

v BB, JER (0,51, B (ms), Hx. ys z B0 0B, ol L ]
TR T

a: hnﬂiijgy 7@ (0’ OO] > %'f_\_\[‘ (m/SZ)O
rad : USRS 1R, B m, BOMEDN 0, SORTCAlG . HEUERT 0 RS

—KIsE G .
tool : BEM AN THIZFR, BRI LuiiHL T,
wobj : B I TA-APR RN AFR, BRI S mT I TR PR R o

block : {54 @G HIERIFES, WM false KRB IERE S, 5852 RLRE], BA
HBRHZE,

Op: #0177 Op Bk FH B, MBS 5L

def_acc : JEAHE ] 1 SUMPERE, BRIAK true, ARSI
1R Al E -

5

Al

tcp_move_2p({0.397,0.04,0.25,-3.14,0,-1.57},{0.397,-0.045,0.43,-3.14,0, -1.57},0.5,5,0,”
default” ,” default” )

speedj (joints : axis_speed, number: a, number: t =-1)

PR BB -

AR EHRINUE £ R RS E R — Biss), AT IE S sl
L% . JoA7 speedj BREUS, HUWE SFreuzshit 20 sk shifis &, B I
speed_stop() BRI &5 11

S :

axis_speed: BTG, JE (0, 1.25%PI], EAA7 (rad/s).

a: T FHIAYRTIAEL, VB (0, o], HAfL (rad/ s2).

tAsfTi e, BLARE S IRIEE), AL ms. ERIN-1 FoR—HIiB T,
AELE

7

il

speed;j({0.2,0.2,0,0,0,0},5,3000)
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speedl (pose : position_speed, number: a, number: t=-1)
PR -

ZAe S HIN U K imte B2 EM I —Bissh, mEdTRESEEE T REHES.
LfTSpeedlzéfU: WS 2Rz sl 20 I iz shte 4, E21#:UL %) speed_stop()
PR 1R

SR -

position_speed: A< i B[] K, Lo BT (0, 51, FAf7 (m/s), fAHEEESEH (O, 1.
25%PI], EAA7 (rad/s).

a: AU 2R, YU (0, o], HAfL (rad/ s2).

t B T, BARAISE s, A mse ERIN-1 ROR—HIB 7.
iR A :

"

A~ :

speedl({0.2,0.2,0,0,0,0},5,3000)

speed_stop ()

PR B -

{51k speedj % speedl pREXHYIZ S -
SR -

P/

A% HI -

P

ZN/IE

speed_stop()

spline(pose_list : p_list, number : v, number : a, string : tool, string : wobj, boolean :
block=true,Op,number : rad, boolean : def_acc=true)

TipiqiAiR
FESRIB B BRI A, 1238 S HIb LA N M2 RIS TiE ) .
ZHRH

p_list: 7RI B TAFAAFR R HURNGALE SR, e A 50 1, #g=nh
{p1,p2.p3, - pis~}

Horfopi 2SI, T {0.4,0.5,0.5,1.2,0.717,1.414},

v RS, YEE O, 51, FAL (m/s).

a: AUImMEE, JEH (0, o], 7 (m/s2),

tool : IRE A T HAAFR, BOIA LT T H .
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wobj : BEE I TR ARAR AR A K, BRI S T8 FTH T4 bR 2R

block : {542 EFHIERIFES, W N false KR AEFHZERR S, 5852 ELRMH], BRA
HPFHZE,

Op: B 7 Op 457U, WA ZHL.
rad : BUATIA %, B m, BOMEY 0, FRLMA. YEEAT O MERS T

— s .

def_acc : 2 HE IR, BRIAH true, AIHRE S
iR [ -

7

A

spline({{0.397,-0.11,0.5,-3.14,0,-1.57},{0.397,-0.11,0.43,-3.14,0,- 1. 57},{0.316,-
0.11,0.43,-3.14,0,-1.57}},0.5,5,” default” ,” default” )

N3

Yy 2
'HEE

HESEW 4 spline — & FAI, 75 ZERAT—4cH) spline 453 5i 5 J5 — 4 # spline j&2 4 51,

Rl — Ao

move_spiral(pose_list : pl, pose_list : pl, number : rev, number : len, number : rad, num-
ber : mode, number : v, number : a, joints : gnear, string : tool, string : wobj, boolean :
block=true,Op, boolean : def_acc=true)

PR L -

ZAE W SHEEE AR R BT A, AR R /RS R SURTER I 5] .
ZH

pl : BRBEE D AL

p2 : BRFELIY bR AL %, SRR ERANASE S

rev : SR IEIEL, rev <0, IR EITER:; rev>0, FRIRITIETTER o
len : MRS SNPEEY, IEAMCSEIEGA TEN, SR ERNASE
W2, HApL (m) .

red : HARpEAR, 2R ARERXINASZ SE, B ().

mode : BEL REAR, 00 SEOEE, 1 iR AHEE.

v R, YEE 0, 51, FAL (m/s).

a: AUuImEE, JEH (0, o], L (m/s2).

qnear : H bR RUACER ISR TR, W THEash 7wk, F07 (rad)
tool : WEM MR THMKZHK, BN LEHEHNTA.

wobyj 1 BT AR AFR R AR, BRI LR By A AL AR 2

block : #i§ &2 AT S, WIAY false ZoRJEFIENR S, fiRe= R E], BRIA
j\jm%—:@o
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Op: FEIL_I- 77 Op Feik AL, a2 40,

def_acc : 251 H & UIEE, BRIAA true, AIERE 248

AR

"

il :

move_spiral({{0.41,0.008,0.43,-3.14,0,-1.57},{},2,0.2,0,0.1,nil,” default” ,” default” )

hand_teach ()

PR BB -

YIS T AR 7 Y, 1R B0 5 LA A R 2 5 5 L, W LUS L F3h225 ] thek.
ZHH

P

A8 H -

P

NI

hand_teach()

replay(string : name, number : v, number : mode)

PR B ] -
R TR MU T s /) (B TR /R=SE) 23
SRR -

name : L7544 Fx

v ERTE, (RERERER 53 %), BUETERE (0,100],
mode : B 7, 0 BT, 10 ETHR/REM.
AELE

"

A :

replay( “tmp” , 100,0)

is_moving()

PR AL ] -
2RI L gw N AAEIE ]
ZHHH

Teo

A8 I -
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True : Hlegg N IEAEIZE);
False : Mz NI AIED.
il :

is_moving()

set_blend_ahead (number :per)

PR B -

R T IR E RS TN 70 o

SR

per : G TSRV EL, FAAL: %, JEFEN 0 5 50,
A% E -

P

ZNIE

set_blend_ahead (50)

W &S

socket_open( string : ip, number : port, string : name ="socketl”, number : timeout=3000)
PR HE ] -

FITF— A LAK W Bl 5 e, A SR I (e N BoA il , IR AR 2R
SR

ip: W55 anumn IP Mudik, FHEH 7 FEEK.

port: IR 55t 3 15

name: FEEZZFR, FIEHE, ERIAH “socketl”,

tiomeout : ¥ EHANTETF], FLAZ (ms), BAIA 3000ms.

AL

true: FRAEA

false: $AF RN

ENVE

socket_open( “192.168.67.60” ,2003,” socket2” ,3000)

socket_write (msg_send, string : name="socketl”, number : timeout=3000)

B
SRR CAEREN R 25, BRSCHH R R K 1 B0
ST
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msg_send : T E L EAEE, HeszLUT AL
<I>FfFe, FEM Y ik

<2> number ¥13, H|FEFHENEIE N 32 {7 float,
name: EREAFR, ERIAH “socketl”,

tiomeout : % B EATHTE], H{7 (ms), kA 3000ms.,
iR [l :

true: EEAERLH o

false: FRAEIRIL.

ENUE

socket_write ( “send message” , “socketl” ,1000)

socket_write ({1,2,3.14},” socketl” ,1000)

socket_read_string(number:length,string.prefix=""string:subfix="", string: name="socketl”,
number:timeout = 3000)

BRI ELHL I -

MRS a2 B B 4 o

S -

length: T B FRF RS, HIRERZRI, KRIESHTCR

prefix: SR FAFAIETEE, BOANZS, BERRE, NEZITREN, 2k
PR B oA B R

subfix: SR FAFERAYEZR, BOAAZS, HIRERRE, NI BB, B
EEBENRERS, HERERARHHCEE 255 B, &[0] 255 SR A AF Hi o

name: socket R 447, FAF K.
timeout: FHFHTA], B ms. ANIEE BB A 3000ms.

1B [FE :

WEIFRFEREE, ISR, IR [E]ZS string.
VK

socket_read_string (10, ” “,” “” socketl” ,3000)

socket_read_str_num (string:name="socketl”,number: timeout = 3000)
TipiqiAiR

M EERE RS dr e i — A £, AT A num B0(E, FrA 8RN S5, 8L
PEZ EE 7 B, BdEgSCA: (numl,num2,num3)

S -
name: socket JEFZI 4T, FAF S
timeout: #HFHF[E], AL (ms)o AIEE BFERIA A 3000ms.
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1R A H -
W21 number R F 5, A0SR RIS UOR [R5 51 56
il :

list=socket_read_str_num( “socket” ,1000)

socket_read_num(number:count, name="socketl”,timeout = 3000)

PR B ] -
M E R I 55 A Bl — A1 R
SRR -

count: T SR A EHR AL, BEAEE Y SRS R RUEL
name: socket FEAEM A, FAFHIE

timeout: FRFHTH], FLAZ (ms)e G ELIAA 3000ms,
i [ElE -

WeE ) number #1158, WAL R [B] 23 5155 o

ENVE

list= socket_read_num (10, “socket” ,1000)

socket_close( string : name = “socketl”)
PR B ] -

SR PRI 55 g i 1) LA IO 20845 A 4
SR :

name: FEREMFR, BRIAK “socketl” o
i [ -

7

ENVE

list= socket_close ( “socket” )

set_data_frequence( number : freq)
PR L B -

L 2001 S R HY AEH o
SR :

freq: &IEMIE, (1 <freq<100),
i [ -

7
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il :

list= set_data_frequence (10)

socket_write_byte_list (table:list,table:head, table:tail, name="socket1”  timeout=3000)
PR B ] -

K% byte FRAERLZE IR IR GT 45 -

SR -

list: % 15K byte ZERIE AR 41| K

head: %#iz-k . ZHER AT .

tail: 4. IZBHR AT EAE

name: socket I AT, FAERR, BRiAH socketl .

timeout: #HTHF[E], AL (ms)o AIEE BT ERIA A 3000ms.

i a1 -

true: FEAERD]

false: AR

ZNIE

socket_write_byte_list ({255,254,1,2,3,253,252},” socketl” ,3000)
socket_write_byte_list ({1,2,3},{255,254},{253,252}” socketl” ,1000)

socket_read_byte_list (table:head, int:len(table:tail), name="socket1” ,timeout=3000)
PR -

MEFERZRYAR 55 a4 byte ZRIE R

ZH -

head: Bffi ko IZBWRATERE, WORERAE, MIEWERKEERVLESHG WRE B,
MR R e, ATk —Ff.

len: CHRKCHE . LRI K S BB R AL
tail: KRR R

name: socket YEBEI) 45, FAFHH, BRI socketl,
timeout: FEHTEA, HARL (ms). AHLGH B 3000ms.

A% H -
W EIf byte_List #1135, AR BEER R [ 2341 % o
il :

list=socket_read_byte_list (10,” socketl” ,3000);
list=socket_read_byte_list ({255,254},10,” socketl” ,3000);
list=socket_read_byte_list ({255,254},{253,252},” socketl” ,3000);
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can J% 485 H4%%

read_raw_data_485 (number:len, number:time=3000)

PR HE ] -

485 iy [ AE B Y IR R A B BCEC B2 len F - 15 E304
S :

len: T EBE A

time: 25150 [A], BRIA 3000ms, HAAZ (ms)o

1% [l :

number_list BECEI 2, FEMUERIRT RN, Bl hi e R B = L RIR ], A
EMETTE R ERBEEN, Frailn, BEMCE AR

i :
list= read_raw_data_485 (10,3000)

read_raw_data_485 (number_list:head, number_list:tail, number:time=3000)
PR HE Y -

VEREC =k head H12 tail $32HE]— Wit VT ECHY A4 o

SR :

head: 75 22 VT FCHY LA o

tail: 7 ZUCHCHY AR -

time: ZEfFATR], BRI\ 3000ms, EFEAv (ms).

AR

number_list BEICEN 2, FERUERIRT RN, BBl e K R = 3L RIR E], A&
EMEITTE R ERBEREN, Fraifn, BEME AR

N
list= read_raw_data_485 ({255,1},{1,255})

read_raw_data_485 (number_list-head, number:len, number time=3000)
BRI 2 -

VCRC Sk head J5 s HUEIHS oA Ten 1 — Ml &4 o

SR :

head: 75 EEICRC Y L& o

len: T3 AL

time: SE{FN ], BAIA 3000ms, EAAL (ms).

AL
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number_list SEICEN 2, FERUERIIT RN, Bl sl Hi e R R R = 3L RIAR E, A&
EMEITE R ERBEREN, Frain, BEME R

AN/
list= read_raw_data_485 ({255,1},10)

read_data_485 ()
B HE ] -

FC s 485 BeAs, 15 MBS R A BB e iy TR Bl (8 LRSI DL
) -

SV :

7c

AELE

number_list I EEE, ARREEEIR IR 2515
il

list= read_data_485 ()

write_raw_data_485 (number_list:value)

PR -

485 FF LA, H#415K value HHRIERE A 485 il o
S :

value: 775 N HIEHEY 5K o

AR

true: /%I

false: 2RI,

ENUE

write_raw_data_485 ({1,2,3})

write_raw_data_485 (number_list:value,number_list-head)

PRH I -

485 5 AR, K415 value FREGEAIE N L head 5 A 485 i .
ZHH

value: 5 55 A\ EHRS R .

head: F A IAY K o

AL

true: i)
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false: 4
ENUE
write_raw_data_485 ({1,2,3},{255,255})

write_raw_data_485 (number_list:value,number_list:head, number_list:tail)
PR B -

485 5 JFAE R, H5515E value PRI IR L2k head F1JE tail 5N 485 il
ZHHH

value: 525 N IR .

head: 5 ZARANAY K o

tail: T ZEASINAY

1% [ -

true: i3

false: J,

ZN/IE

write_raw_data_485 ({1,2,3},{255,255},{255,255})

write_data_485 (number_list:value)

PR B -

ML 5 485 S, 5 MG HO 4 HH O B R R RO AdE 5 O 485 s (H E LG
T o

ZHH

value: #5725 N EHRS K .

A8 H -

true: i%Ih.

false: 2RI,

il :

write_data_485 ({255,255,1,1,1,238,238})

tool_read_raw_data_485 (number:len)

BRI LA -

R 485 it [ 2 Ten -5 40
ZEL -

len: T BT

iR [ :
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number_list $ZEUEI B, ARERIEHRRE S 55 .
Ik
list= tool_read_raw_data_485 (10)

tool_read_raw_data_485 (number_list:head, number_list:tail)

PR BB -
AR 485 JUHL L head F1E tail 15253 — My DCHD A £ -
E 2GR

head: 7522 DT SLEHE o
tail: F5 EUCHCH) BB A -

iR [ H -
number_list 2RI B, AR BRI E S 55 .
il :

list= tool_read_raw_data_48 ({255,1},{1,255})

tool_read_raw_data_485 (number_list:head, number:len)

TipiqiAiR
At 485 JUHL 3k head Jis2 B A A len (1 — Wik -
2RO -

head: 752 VC I A LB o
len: Fr B LAY

% [H4E :
number_list 2RI HIHAE, AR RS 55 .
ViR

list= tool_read_raw_data_485 ({255,1},10)

tool_read_data_485 ()
TipiqiAiR

e T 485 PR, 1% MRECTT R AR B R e T JE RO BE (H € RGO
Bl ERD -

ZHHH

P

A8 H -

number_list SR AGEHE, AR EHRIR 22515
ZNIE

list= tool_read _data_485 ()
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tool_write_raw_data_485 (number_list:value)

PR BB -

A 485 5 JFAERE, H53K value FEGEEET A 485 Sl
SR -

value: #5725 NHIERS K .

i [l :

true: /%I

false: 22,

il

tool_write_raw_data_485 ({1,2,3})

tool_write_raw_data_485 (number_list-value,number_list:head)
PR BB -

A 485 FHA S, HFK value IRYEHEIN L head H A 485 il o
SR -

value: 7525 N\ HIEHES K -

head: 75 ZARANAY K o

18 [ :

true: i%Ih.

false: J¢ i

NI

tool_write_raw_data_485 ({1,2,3},{255,255})

tool_write_raw_data_485 (number_list:value,number_list:head, number_list:tail)
BB -

K 485 5 R, 3L value HHTERE Nk head H1J2 tail 5 A 485 Jij[].
SR :

value: F7 25 N IR S

head: T ZAN AT ko

tail: T ZAS A R

iR [l :

true: i% I

false: 2L,
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il :
tool_write_raw_data_485 ({1,2,3},{255,255},{255,255})

tool_write_data_485 (number_list:value)
PREL A -

AC T 485 GHE, & MECTT i H G B AL 5 RO AR 5O 485 Il (H &
MECTTIRBL) o

ZHH

value: iy 25 A\ AR5 o

A8 JH -

true: i%Ih.

false: 2L,

ZNIE

tool_write_data_485 ({255,255,0,0,0,255,255})

read_raw_data_can ()

PR R ] -

EHL— 1T can [ 7T EE .
SR

P

A8 H -

number_list SHCE L, ARIEFIEGRIREI AL, SREER, FIERMS
Y& oh Ak S can ol id.

N E

list = read_raw_data_can ()

read_raw_data_can (number-id)
PR B -

MR id 3H— M can A5 4R -
SRR -

id: FFEEEHA I id o

1B [FE :

number_list SEECEIRORCHE, FREIRORIEII 2T, SHEEIRAT, FIFME—
Pa R A% can ido

ZNIE

list = read_raw_data_can (1)
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read_data_can ()

PR B ] -

FCs can SR, 14 HRBCT R A RO BOR AR R EC T IR B9EdE (B ELRCTRILT)

ZHH
T
& 1A :

number_list 3HCE K, ARLFIEGRIR P ZSF5L, SREEE, SRS

Pa R Kk can id.
il :

list = read_data_can ()

write_raw_data_can (number:id, number_list:value)

PR B -
can Gy id, HAEA value 1A £
SR :

id: HE U id.

value: ELR ARSI .
AELE

true: %I

false: 2SI,

il

write_raw_data_can (1,{1,2,3})

write_data_can (number: id, number_list: value)
PR B ] -

can 5N id, By value BYBCTT B0 -
ZHHH

id: ZCHE IR ido

value: ZLAE YRS F o

1 [ :

true: i%Ih.

false: 2N o

il :

write_data_can (1,{1,2,3})
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RFERH B IME
' HE

HIEHEZ LM, RECK R false ok 0
sleep( number : time )
PRELE ] -
R LR P e e A
SRR -
time : FFELEIFHIISE], AL (ms).
A H -
P
ZNIE
sleep (1000)

set_digital_output_mode (number : portnum, number: type, number: freq, number: duty_cycle

)

PR B ] -
ZERAA] B E A B 10 f R (E S 2R
SRR -

portnum : Z{ilHE_ERY 10 firth 75, JERIM 1-16.
type : 0 MR, 1 ONRAL P

freq : A1, Hf7: Hz, yEHEM 1-100,

duty_cycle : 525k, B %, 1-100,

SR DRI AR 10 H 55 2R

R EZNG, TRENERENETARAER WEMIKE TR, FEAE
— A E PRSI E S .

1% [ -

7

il

set _digital_out_mode (1,1,100,50)

set_standard_digital_out (1,true)

V-2
' R

#2538 output [EHCKH Bk, FEXSE A 1O il RSN ELE 5, 558 7 2AE A
set_standard_digital_out p&%{ledsHl ko A TG -

LR AV Bk RS — R E, FToEN A RE output 1, BEAF R kKA.
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Jik it Bk S R /NIR A3 Imso BBy 100hz B, 2 bdi/MER 100 658 i
5 P Rk o o o

set_standard_digital_out (number : portnum, boolean: val )
PR B -

BRI AR R 1O i T S IR
ZHH] . portnum : EHIHHE_EAY 10 K 1575, BRI 1-16,
val : true NS HSE, false AMIGHSE .

ZHEH RIS BREUR U 10 Kt

1% [ -

7

il

set_standard_digital_out (1,true)

get_standard_digital_out (number : portnum )
PR HC B -

2 PRECAT BRI AR _E R T8 1O gyt 1R S IR, JR[E] true Dy HESF, false DA%
EE)EPD

SR -

portnum : I Y 10 i th F175, JEHE M 1-16,
A

boolean, [ true SAEHSE:, false AMIGHL .
AN

value = get_standard_digital_out (1)

get_standard_digital_in (number : portnum )
BRI :

AR B RO L 31 10 S A LTI BITHE T, I true i, false i
P

ZH

portnum : I _EfY 10 B A5, JEREM 1-16,
i Bl :

boolean, R [A] true A= HSF-, false AMIGHI .
NI

value = get_standard_digital_in (1)
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set_tool_digital_out ( number : portnum, boolean : val )

PR B -
2 BRACA] P RIBUDE R S 1O Hay A IR
ZHHH

portnum : L AR 10 i th [R5, JEREIN 1-2.
val : true NS IS, false MAIGHE -
ZHGH RIS AU 10 Kt o

i [ -

7

ENVE

set_tool _digital_out (1, true)

get_tool_digital_in ( number : portnum )
PR EO B -

BT LR ASHE) 10 S A IR RFEF , JEI true Y, false e
T

ZHH

portnum : HUHE A 10 FIA P, JEHEM 1-2.
A

boolean, &[] true A EHSE, false AMIGHL .

ENUE

value = get_tool _digital_in (1)

get_tool_digital_out ( number : portnum )
TipiqiAiR

EBRHCT R LM AR 10 46 CTRORS IR, GRIM true ARHLF, false (i
P

SRR -

portnum : L AR 10 il (5, JEREIM 1-2.
1% [ -

boolean, &[] true A= HELSE, false AIGHL .

ENVE

value = get_tool _digital_out (1)
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get_function_digital_in ( number : portnum )

PRH I :

ZERECT SRR AR D RER N 1O SRR, AR 18] true AT, false MAIGHEF .
ZHH

portnum : FEHIHEIIEE 10 FIA 75, JEHE M 1-8.

iR [l :

boolean, &[] true A EHSE, false AMIGHL .

ENUE

value = get_function _digital_in (1)

get_function_digital_out ( number : portnum )

PR R B -

PRI AR Dh R ) 10 mIRFEF, JRIA] true DY, false AAIGHEF-
S

portnum : #EHIFELIRE 10 Hath C1F75, VEHEIM 1-8.

AELE

boolean, R[] true M= HLSE, false AIGHL .

i

value = get_function _digital_out (1)

get_standard_analog_voltage_in ( int : num )

PR B -

R EO S HIAE_E RSl R o
S :

num : $EHIAE_ERRAD BT, JEEI 1-4.
iR A :

XTI 10 T A ASADL L R AR

A~

value = get_standard_analog_voltage_in (1)

set_standard_analog_voltage_out ( int : num, double : value, bool : block )
PRI -

% PRECAT B B AR L PO e

ZH I -

num : I _E R R EIE S, TEEA 145
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value : 1 B AL HEAE
block : ¥54- 2 MPHIEM RS, WA N false FIRIAEFHIEFE S, fa4-2a R,
iR [AIH -

URCE ABHIET, B EHEAF LIRSS 2RI RS, HECE AR IE AT, 1R
[FMEAGE S RTE S5 A9 id (52, P ATLA ] get_noneblock _taskstate (id) pRAE iy
HHMESS B PITIRES -

ZN/IE

value = set_standard_analog_voltage_out (1, 1.5, true)

get_tool_analog_voltage_in ( int : num )

PR AL ] -

1% PRECRT BRIV A S AL P N
SR

num : HURE A OB A B 5, TEREIA 1-2.
A8 H -

X 7 288 A0 LR o

ZN/IE

value = get_tool_analog_voltage_in (1)

get_standard_analog_current_in ( int : num )

BRI -

A/ GIN AEaT L EMNE ek TN

e 2K

num : PEHIRE_FAGBHLL R EIE TS, BRI 1-4.
iR M :

Xof o7 188 Y ASSADL R A

il :

value = get_standard_analog_current_in (1)

set_standard_analog_current_out ( int : num, double : value, bool : block )

PR BEE B -
I ERBOT B E IR R R H
SHH -

num : ¥ BRI R IEE S, JEE 1-4;
value : BB AL IR E 5

3.1.
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block : #5482 MPHIEM RS, W N false FIRIEFHIEFE S, 42 RRE .
1% [BME :

CE N BHIERA T, @lﬁlﬁﬁﬁ%é{ RS SR RES, YBCE VIERRZERTT, I8
EME AR Y510 id (52, AT LAJE A get_noneblock_taskstate (id) ER%(A 1]
MRS I TR S o

il :

value = set_standard_analog_current_out (1, 1.5,true)

get_standard_analog_current_out ( int : num )

PR H I -

P GIR RS SO R N i

SV :

num : =R BB HEEE T, YRR 1-4;
iR [l :

Xof J57 368 JE PR ASEADL FEL A o

il

value = get_standard_analog_current_out (1)

get_standard_analog_voltage_out ( int : num )

PR H I -

R BCA R BGE HIAE AR R A H
ZH

num : G ERRHE FOmiE S, YEE A 1-4;
AELE

Xof 7 A T A ASADL H AL

VK

value = get_standard_analog_voltage_out (1)

write_reg(number: num, number: type, val)

PR B ] -
W PRECAT B R N R A (o
SRR -

num: AT o
type: (BN RF A7 2522 1 04 bool 7 {74, 204 word 7 {74, 3 4 float {74
val: HfE type SEALHAE val 7L
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U type A 1 B, val 2874 boolean, true /N E., false /xR, num JE[EA 1-64
2 type A 2 B, val 22K number, Ff H M#EEEL, YEH] 0-65535, num JE[HE A 1-32

24 type 4 3 B, val 25514 number, num 5[4 1-32
BRI SR BN N AR A A U

i [l -

7

Al

write_reg( 5, 1,true)

read_reg (number: num, number: type, number: in_out)

TipiqiAiR
2 BREURT BRI AT A O
2RO

num: A ERE A AR5

type: F far M 1 04 bool FF 74w, 28 word F5f74r, 3 N float A fF .

4 type A 1 B, num YE[EA 1-64.

4 type A 2 B, num A 1-32,

4 type 4 3 B, num VI[N 1-32,

SR DRI RN CE A B A A7 e AU E

in_out: 7y O IARBERUm A\ arfran, | ASRBEEU Har /7 as o

i a1 -

2 type 4 1 B, IR[EMEZEAYS boolean, true F/RE, false 7N
2 type 9 2 1, JRIEMEZEALN number, FEHONEEL, VBRI 0-65535,
4 type 24 3 I, JR[EMEZEAY Y number.

ENVE

ret=read_reg(10,1,1)

get_function_reg_in ( number : portnum )

PR EO N -

12 PR R] T LT R\ B A (o

SRR -

portnum : JJREMI A A A7 a5, YL 1-16.
AR

boolean, jX[A| true N E., false A{H.
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il :

ret= get_function_reg_in (1)

get_function_reg_out ( number : portnum )

PRELE A -

2R BT BRI REf H AT AR (L
SR -

portnum : JAEHHIZF (FRRIF S, TEMAL 1-16.
AR EI -

boolean, %A true HEL, false 1.

N/

ret= get_function_reg_out (1)

set_wobj_offset (boolean : val , number_list: wobj_offset)
TipiqiAiR

BT AR TR RIE — MW i, JR2EH) move KA RIS T AFR R L
ARSI WAL o

SRR -

val : true /5 A% &, false WHUGF WAL 5o

wobj_offset:{x, y, z, rx, ry, rz} TR R (FEAZ: m, rad).
AELE

o

i

ret= set_wobj_offset (true, {0.1,0,0,0,0,0})

set_tool_data(string: name, number_list: tool_offset, number_list: load, number_list iner-
tia_tensor)

PRELSE A -

BB T HRSAEXS Tk = AR RAY A MR by, BEEMIIE, JR2Hassls
PRy TCP B E % TCP 8 =5, fi11% TCP 241,

ZHH
name: T B [{ 45, M string, KA 32 MK,
tool_offset: " EL. TCP {m#% i {x_off, y_off,z_off,rx,ry,rz}, 7 (m, rad),

load: A TH i, Fly, {mass,x_cogy_cogz_cog}, HHXITiA“MbR R, B (kg,
m),
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inertia_tensor: A L EFRHE 250, S50 1-6 2RI WA FE XXy Xys Xz Yy« YZs
zz JTE, A7 kg*m 2, WA, SETTERAH 0.

1B [H]E :

.

A :

ret= set_tool_data ( “default” , {0.1,0,0,0,0,0}, {5,0,0.05,0},{0,0,0,0,0,0})

set_load_data (number_list: load)

PR BB -

WEIUR NS 7 MR isfTid A i Bhlas SRRy 03 (BTEE. Buly) .
SR -

load: A T EPNHL A4k i, oLy, {mass,x_cogy_cogz_cog}, X T THAPRR,
FUERYEH [0, 351, {7 (kg, m).

1 T4 -

P

NI

ret= set_load_data ({5,0,0.05,0})

cal_ikine(pose : p, joints : q_near,number_list:tcp,number_list:wobj)

PRELE ] -

HHRIEEh A, FERBREAR T, SR I S AU < T (L E A o
SRR -

p: T B B R AR A AR B TR AR RARME, B YR AR THERE R, VB
HAL m, ZEASHAL rad,

q_near : F T LB 24515 L, A2 G0 4 5 1

tep : LHAMRREE., tep Mg {x_off,y_off,z_off rx,ry,rz}, (BEf7: m, rad), K=
TR

wobj: TAFASR RS THE FARAR RIS (X, y, 2 1x, 1y, 1z}, (B2 m, rad), 475
i JH 24 i wobjo

R A :

RIBI R TTALE SR {q1,92,93,94,95,96)

il :

ret= cal_ikine({0.492,0.140,0.442,-3.14,0,-1.57},{ 1.{ }.{})

3.1, B R #5t BR 313



BHR P F i

cal_fkine(joints:axis,number_list:tcp,number_list:wobj)

PR B -

HHENME R EIZsh:, KELE TCP fE45E wobj N HI{H.

SRR -
axis : BT IEMAISCTIM, B (rad).

tep : LHARWR RIGE., TCP s {x_off,y_off,z_off ,rx,ry,rz}, (Hf{: m, rad), A

23 {5 AT TCP {H.

wobj: TAF AR RN T FARAR R AL B {x, y, z, 1x, ry, 1z}, (Pfii: m, rad), O

23 FH] 24 wobj

iR [FE :

IR EIR ISR (X.y.2rx.1y,12})
ENVE

ret= cal_fkine({0,0,1.57,0,-1.57,0},{},{})

get_tcp_pose()
PR BB -

PR BRI HPRES S HUE TCP AL AR R T HIAr %

ZHH

P

A8 T -

AR [ RSV . pose
il :

ret= get_tcp_pose ()

get_tcp_pose_coord(string : tool, string : wobyj)

PR A ] -

2R RARBUR % =2 AE T HARKR 2N LA 208 R AL

e 280K

tool: T ELASHR R AR, BRIA K24 BT FH B9 A6HR R o
wobj: TAFAbR R ZFR, BRI i A AR R o
iR mE :

ARITE AL, B (m, rad).

il :

ret= get_tcp_pose_coord ( “tool_1” , “wobj _17 )
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get_tcp_speed()

PR B -

2% PRECRDRIBCY HPRES S HUE T H A RO
ZHHH

P

1 [ :

AR EEFIZ, FAL m/s,rad/s.

ENIE

ret= get_tcp_speed ()

i3
/X o

=

get_tcp_acceleration()

PR -

2 EREA]ARBCS HPRAS T AUCE T A SR s AL
ZHH

P

i [ -

ARIEESIEE, B (m/s2, rad/s2).

il

ret= get_tcp_acceleration ()

get_tcp_force()

PR LB -

R ARBCS B HUE TR AR AR R
ZHH

P

1 [ -

RS AR, {Fx.Fy,FzMx,My,Mz}, .7 N. N.m.,
il

ret= get_tcp_force ()

get_tcp_force_tool(string : tool)

PR HE ] -

IZPRECT AR UM TR ORI /E THARR R TR R
SRR -

tool: THAPRRAHR, BRIAA M HT 4 FHHIARAR R o
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A% H -
BE T HASR AR TR ARER, {FxFy.FzMx,My Mz}, Hifii (N, N.m).
il

ret= get_tcp_force_tool ( “tool_1” )

get_tcp_offset()

PR HE ] -

12 PRECAT RIS BRSNS AU A R0 AR L % o
SRR -

7

i a1 -

{x_off, y_off,z_off ,rx,ry,rz} i&[5] TCP f# &5 5., HAL (m, rad).
ENVE

ret= get_tcp_oftset ()

get_tool_load()

PR -

2 ERECR RGBT TR i oD BRI K&

SR

o

1% [ -

A kg, JFUCMYLE AL (m), {mass,x_cog,y_cog,z_cog,t_1,t 2,t 3.t 4.t 5t 6,},
NI

ret= get_tcp_load ()

get_wobj()

PR B -

T2 PRECAT ARE Y R I 1 AR AR AR A

ZHBE -

T

iR [FE :

{x.y, 2, 1x, 1y, rz} TAFAAFR RADN T HER AR RIS B, FRAL (m, rad).
AN

ret= get_wobj()
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get_actual_joints_position ()

PR B ] -

2 RAA AR APRAS T AIUCE 21T R A
ZHHH

P

i [l :

R[E] 1-6 FHOCTI A EESIZE, L (rad).

ZN/IE

ret= get_actual_joints_position()

get_target_joints_position ()

B EL B -

R BT AR BRRAS R AT 5 C 1 I LR A1 JEE
SR -

7

1B [FE :

R 1-6 BHOC T M JESIZE, B (rad).

K

ret= get_target_joints_position()

get_actual_joints_speed ()

PRELE -

LR AT RIS BRRES UM 25 5017
SRR -

o

1B [FE :

RIE] 1-6 HISCT I ESZ, FRAL (rad/s).
ENVE

ret= get_actual_joints_speed ()
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get_target_joints_speed ()

PR -

2% BREAT ARG BPRES T AU 2% 5055 19 ML Ak
S :

7

iR [l :

WRIE]1-6 HISCTHE D2, FAAL (rad/s).

il

ret= get_target_joints_speed()

get_actual_joints_acceleration ()

PRELE -

2 PRALA] RIS HPRAS T AIUBE 2515 F s AL
ZHHH

P

1% [ -

R[E] 1-6 OGRS, HAr (rad/ s2).
ZN/IE

ret= get_actual_joints_acceleration()

get_target_joints_acceleration ()

TipiqiAiR

PR ARIBCE BIPRAS AR 25 2% 7 RO ALK A I

SR :

o

AELE

WRIA]1-6 HISC TR LS, B (rad/ s2).
ENVE

ret= get_target_joints_acceleration()

get_actual_joints_torque ()

PR B -

2 PRECR RIS RIS T MU 2551
SR -

7
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1R A H -
IR[E] 1-6 BG4S F, B4 (Nam)o
il :

ret= get_actual_joints_torque ()

get_target_joints_torque ()

BRI -

R ET RIS APRES AU 25515 19 HAR 10
SR :

"

iR EE :

R[E] 1-6 BOCTT S ESIZE, BAL (N.m).

il :

ret= get_target_joints_torque ()

get_flange_pose()

PR H N -

I BRECAT AR APIRAS AU AR is =B ARAR R T IR
S :

7c

iR [El A -

Ak =7 E pose.

ENUE

ret= get_flange_pose ()

get_flange_speed))

PRELE ] -

% PRECRERIBCY HPRAS HIUNUE A2 = A B AR 2T L
SR

P

A

Ak = ESNEE, BT (m/s, rad/s).

ZNIE

ret= get_flange_speed ()
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get_flange_acceleration()

PR H I -

% PRET AR BIPPAS S AU AR i AR AR 28T AU
ZHH

7c

AELE

RuE LIS, FAL (m/ s2,rad/ s2).

i

ret= get_flange_acceleration ()

sub_program( string : program_name, string: tree_name )
PR H I -

T REE

ZH

program_name : {-F£F 4 o

tree_name: R R T IAHR, oR

A

7

ENVE

sub_program( “programl.jspf” ,” )

start_record_track (string : name, number : mode, string : tool, string : wobj)
BRI EE I :

EREUT JE HLEI S, Sl AVHESR R G &L ) st
SKEYEHCHS (BEXETRENCSR) | 2 H 3 ISR, FF H Y s T RE 7.
ST AR IS (BN E TR TR R TR R/R 2 A%

e~ LR
name : FLIE G F o

mode : FFZERL, mode=0 FT M EHidFE (5 LA R Wi e gk 5°
B iC %8 ) ; mode=1 FEFHFAICSE (5 E—i0 5% m Ak 250ms jos 8 ) o

tool : T H AR R A FRo
wobj 1 TAFAAHR R A4 Ko
i [l :

7
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il :

start_record_track ( “track” ,0,” default” ,” default” )

stop_record_track ()

PR B -
ZPREUS 1 E BT SR o
SRR -

TCo

A

7

il

stop_record_track ()

collision_detect (number:level)

PR B -

BB AT 52

ZHHH

level:0: JPAREFERIN, 1-5: Wi BAEfERNES 1 255 S,
1% [H 4 :

P/

ZN/IE

collision_detect (1)

set_value (string:name,var.data)

B HE Y -

WERSA RH.

SR -

name: RZAL AR

var: WE I RS AR AE, AR R Y R Ge AR e SR 2R
ARG EFALN:

boolean,data 2574 boolean;
number, data 257 A number;

string, data 257147 string;
number_list, data 257 A number_list;

pose, data 57 4 number_list;
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joints, data 257 A number_list;
AELE

7

ENVE

set_value ( “g_data” ,true)

get_value (string:name)
PR R E :

PRIMAGAE HH
SHH:

name: RGEA AR

IR [ -

ret: ARAEXT L R GEAL R AR E HAR (A2, 4 R A

boolean, ret 2574 boolean;
number, ret 257 A number;

string, ret 25714 string;
number_list, ret 2575 number_list;
pose, ret 257 >4 number_list;

joints, ret 25714 number_list;
AN/

ret = get_value ( “g_data” )

timer_start ()
BRI ELHE I -
TG EE T A
BB -

v

AELE

v

il :

timer_start ()
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timer_end (string : timer_list)

PRH I :

TR )R] B

ZHH -

timer_list: {7 A [A) Fg 1Y) timer S5 2245 28 H 1 4 R
iR [l :

7

ENIE

timer_end (timer_1)

get_robot_state ()
PRI -

IREAILAS NREE R
SR -

TCo

i [l :

PR AR F R 0: Hlas NJF3h, 1 Alas ARItafe, 2: Flas B, 30 Hld A%
fli, 4: HLas ATH, S Hlds NN ERE, 6@ Hlaw N LAERE, 7: Pldw AR

N
get_robot_state ()

get_program_state()
PR A ] -

ARBRE FPIRASIE B
SR

Teo

A8 H -

BFIRAMEE. 0 BPELE, 1: BFIEEEIRT], 2 BFEAR T, 3 BFES
T, 4Ry %ﬂ B, 5 FEURHAES AT

ENVE
get_program_state()

get_safety_state ()
PR B -
ORI YNSRI N IS
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ZSHH
TCo
iR A -

Mg NS 0: A, 2 S54F, 3: BB, 4 FTHIRE, 5: EFiE
1TIRES, 6: IEHREL, 7: Stop2, 8: Stopl, 9: Stop0, 10 : I EAIRTS, 12 : 45,

FAOIRAS, 13: 5], 14 8 imRas, 15 PR,
il :
get_safety_state ()

get_operation _mode ()

B L

PIF A

SR

.

B
FHPBR. 0: F3), 1: A
=

get_operation _mode ()

get_collision_state ()

B HE Y -

IREUHLAS AR ik A RS

SR -

TCo

AL

Hles Nl RS 0 REfEAMA , 1: AFfEflE .
il :

get_collision_state ()

LELRGEES

log(string: describe, val)

PRE Y -

WRERTERR PRI log HAE, 185681 TIA0 .
e 2K

describe : HEHIHA .

324

Chapter 3. HIAFA}



®HR P F i

val: 2% 51{H, 1] L2 number,string,list (52
AELE

7

ENVE

log( “thisislog” ,{1,2,3,4})

message(string: describe)

PRELE ] -

PR AERE P As A TI AR R 2RS0T, R TR

S :

describe : STk o
AELE

7

i

message ( “this is message” )

Modbus

modbus_read(string : signal_name)

PRELE ] -

12 PRACAT 152 modbus 5 ST EE , IR [A1{E A number

S -
signal_name: modbus 5 £ 45 .
& [H4H :

number

il :

val=modbus_read(” mbusl” )

KL

modbus_write(string : signal_name, number : val)
ﬁ_fl%ﬁﬁfﬁ:

BRECAT XS modbus 5 U HEF T E AT
SR -

signal_name: modbus 5 £ 45 .

val: B ANRYRUE, A fFdr 17 RIBUEDY 0-65535 AHYEERT, 2l 5 miIBUEDy 0 51 1o

A8 H -

3.1.
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e
ZN/IE

modbus_write(” mbusl” , 1)

modbus_set_frequency(string : signal_name, number: frequence)

PR EEH -
Z R E L modbus T S RIFIICE , BRIASIE A 10HZ,
SR -

signal_name: modbus 7 f5 44 o

frequence: Hi%(, AT : 1~100H:.
AL

7

ENUE

modbus_set_frequency (* mbusl” , 20)

modbus_write_multiple_regs(number : slave_num, string : name, number : len, number_list :
word_list)

PR B ] -
2 PRAA] X 2 AT am it AT B
SRR -

slave_num : modbus 7 55,

name : modbus 7 44,

len : FEEE N KR I B A7 i

word_list: T 55 A\ A

AELE

"

EN/E

modbus_write_multiple_regs (1, ” mbusl” , 5, {1,2,3,4,5})

modbus_write_multiple_coils(number : slave_num, string : name, number : len, number_list
:byte_list)

BB
R 22 P 5 R
SR

slave_num : modbus i 55,

326

Chapter 3. HIAFA}



®HR P F i

name : modbus 7 {44 .

len : 75 B ANBRIVL S o
byte_list: T 25 NI -
AR

7

ENVE

modbus_write_multiple_coils (2, ” mbusl” , 5, {1,1,1,1,1})

abs (number: number)

PR E Y -

TR

SR :

number: number FHEFH
1% [ -

number 7,

il

ret = abs (2)

cos(number: number)

PR B«

HHERZE,

SRR -

number: number F{EFEH, EEAT (rad),
1 [ -

number I,

il

ret = cos (1.57)

acos(number: number)

BRI A -

HERARZE.

e 28N

number: number FHFEIAL, AixfE, BUETEH [-1,1].

3.1.
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1B [H]E :
number Y, B (rad).
il :

ret = acos (0.5)

sin(number: number)

PR EC B -

HHEIEZ A,

SR

number: number E{HEZ5H | BT (rad).
18 [ -

number I,

il

ret = sin (1.57)

asin(number: number)
B

TR ESZAE

SRR -

number: number Z(#EEM , TESX(E, BUETEHE [-1,1].
i [El A -

number ) EEAT (rad).

ENVE

ret = asin (0.5)

tan(number: number)

PR BB

HEIEDIE.

SRR -

number: number ZHEEAY, B (rad).
15 [H 4 :

number 7,

il

ret = tan (1.57)
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atan(number: number)

PR -

HHEOEDIE.

S

number: number Z{HEEA, EYNME-

i [l :

number A JEE (-pi/2,+pi/2), HA7 (rad).
ZN/IE

ret = atan (0.5)

atan2(number: numberl , number: number2)

PRELE -

T4 number1/number2 [ [z IEYME, Hiff§ numberl. number2 Y75, HfiE

TEMGIR
S0 -
number]: number %{HE7

number2: number F{HEHSA

& [H4H :
number £ | JEFE| (-pi,pi) , FEAL (rad).
<l :

ret = atan2 (1,2)

B EHE AT

pow(number: base,number: exponent)
PRI -

s

SRR -

base: AL

exponent: F5%Y.

TE: 25 base A fEFH H. exponet A& — MEEHUE, WA 4G UIHEE 7. 24 base i

0 H. exponent /N~ 0 I, 25k A2 58 SUHER IR o
AELE

number £,

i

ret = pow (10,2)

3.1.
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sqrt(number: number)

PR H I -

HETIARL

SH

number: number ZHEAM, BUE A TEET 0,
i [l -

number Z57Y,

i

ret = sqrt (10)

deg2rad(number: number)

PR BB -

GEERIER S E T

SR -

number: number Z{EER ) L7,
i [ -

number £, A7 (rad).

ENIE

ret = deg2rad (90)

rad2deg(number: number)

PR B ] -

I EEAEL A B A L {EL

ZHH

number: number ${HER BT (rad).
1% [ :

number 7 | FALT

AN

ret = rad2deg (1.57)
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pose_trans (pose: pl,pose: p2)

PR BB«

ARPRAEHRRR AL, (% pl, 49 p2 ARG R EHIALZE, IRIBIAY( 2 p3=pl*p2.
SRR -

plipose KA, ZAF EHL M RZ*Ry*Rx J7 I IEFEFE G, A B AL m, ZEARHA
(rad),

p2:pose MY, ZEAS(F EHE I R2FRy* Rx iU RERAERE, AIE A m, A5
(rad),

1% [ -

pose M, Tt ARSI FE AL LS, LB BN m, ZEASEAL (rad).

ENVE

ret = pose_trans ({492,140.5,442,-3.14,0,-1.57}, {231.4,140.5,582.3,-3.14, 0,-1.57} )

pose_inv (pose: pl)

PRELE A -
ARPRIFAZHRPREL, SRAf— AR A
SR -

plipose M, ZEAN(F E4Z M RZ¥Ry*Rx Jy sUTH Bhe e i M, (B SN m, ZSHAL
(rad),

A8 H -

pose M, JHARAIAE . LA EHL M R Ry* Rx J7 A e M, A5 7 m,
LS (rad)

ANVE
ret = pose_inv ({492,140.5,442,-3.14,0,-1.57} )

pose_distance(pose: pl, pose: p2)

PR B -
AP R = EE R, L5251,
SR -

pl: EIHERIAL Lo

p2: BRI 2.

AELE

number: PR SR AY R

il

ret = pose_distance ({492,140.5,442,-3.14,0,-1.57}, {231.4,140.5,582.3, -3.14,0,-1.57} )

3.1.
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pose_offset(pose: pl,pose: p2)
PR BB«

RPN Z B 75 o

SRR -

pl: ZIHRRM 1o

p2: ZEHIA 20

A H -

PN 28 2 T ) i o
ZN/IE

ret = pose_offset ({492,140.5,442,-3.14,0,-1.57}, {231.4,140.5,582.3, -3.14,0,-1.57} )

num2str (number: num, number: precision)

PRELSE A -

T BB 4% JEAR S BN S 40 74 Hi o TL I num2ste(1.23456, 3) 4k “1.2357

num2str(1.23) &4k “1.2300007 ,

ZHHH
num: FEHRE(E .

precision: {REAAVHELEE, FIERA, ERINHN 6.

1 [ :

string

il

ret = num2str (1.234, 2)

str2num (string:s)

PRELE A -

WA R A, Fean “1.237 B 1.23,

SRR -

st IR

1 [ -

number MY, FHESEHIEL.
ENVE

ret = str2num ( “1.2347 )
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list2str (number_list:a)

PR B -

4 number SR G RGN B ERGUFAF Y, FAFERLEL °C Tk, ) 458, TR
fEZ A 7 ahBe Heln: 56 {1.23,1.57,2.3) S8R 74T “(1.23,1.57,2.3)",

SRR

a : number FEH 1513

A T4 -

string

NI

ret = list2str ({1.2,3.4,5.6})

str2list(string:s)
PRE I -
W PIER, FRFEREL °C Pk, ) g5, hiEmEdEZ B 7 4
bEo Holn: FAFEE “(1.23,1.57,2.3)7 Sibsis g {1.23,1.57,2.3).
ZH
s @ AR AR R R
AELE
number_list, ANAEARETER, NHRREZS51F.
il :
ret = str2list ( “(1.2,3.4,5.6)” )
get_pose_trans(pose:p)
PR HE Y -
IREUAL A NALZE PR TR E A RS R o
S -
p: pose KA, ML AMEEEE, FA7: m. rad,
iR a4 :
number_list, #&[5] pose {3 4Ef Bt (5, BAL: mo
ENVE
ret = get_pose_trans ({1,2,3,4,5,6})
HEEEE oaret=({1,2,3})
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get_pose_rpy(pose:p)

PRH I :

RE g N ZE R TS WAL it o

ZHVIH -

p: pose A, Hlgs NALZEHE, B2 my rad.

iR [l :

number_list, J&[H] pose [ 3 4E L AW HIEE, ¥ rad.
ENUE

ret = get_pose_rpy({1,2,3,4,5,6})
WAL Hiret=({4,5,6})

get_number_list_norm(number_list : nl)

PR -

AR nl AR A EARRIAHS, J7 O8I nl iRy JC R AP A
ZHHH

nl : number_list 281, Hj NS4

i [ -

number, i ASEIIFK

NI

ret = get_number_list_norm ({1,2,3,4,5,6})

normalize_number_list(number_list:nl)

R HE Y -

K A nl JH—A IR R, 5 =00 nl (T A TT R BR ARG .
SR :

nl : number_list 227 | #y A S50

A

number_list, JH—AL )5 AYE

ENVE

ret = normalize_number_list ({1,2,3,4,5,6})

number_list_cross(number_list : nll, number_list : ni2)

PR B -

THEWANZERL ) 3 /Y number_list (93, 14577300 nllxnl2,
Z¥iBH . nll : number_list 257 ) By A S8, 4HEH 3.
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nl2 : number_list 25 | g ASHL, 4EFEH 3.
1B [FE :

number_list, Y IesEH .

ENVE

ret = number_list_cross ({1,2,3},{4,5,6})

number_list_cross(list : nl)

PR B -
THER nl F A number_list {3 3f¢,
SR :

nl : list 257 | {number_list: nl1, number_list: nl2, ---}, Fff/g number_list {42 J& VAU
TET 3 HA%, H number list [ZE0CDE00 7N number_list (Y45 -1,

i [ -

number_list, XREEIR, 4EEH nl BYICERAVLEE AT
VK

ret = number_list_cross({{1,2,3},{4,5,6})

number_list_dot(number_list : nll, number_list : ni2)
PR R B -

T nll A nl2 (9 R

S :

nll: number_list 57 | i A%

nl2: number_list 25/ | 2§F 5 nll FH[E .

AR

number, nll - nl2 FY{HE.

i

ret = number_list_dot ({1,2,3,4,5,6},{1,2,3,4,5,6})

rpy_to_axial_angle(number_list : rpy)

PRELE -
RS tpy FTXt MRS, rpy BOA MBI ZYX.
2R -

rpy : number_list 25 | BRIANSZEF)5 ZYX, Bl rad, WK 3 4.
% [H14H :
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number_list, rpy FIrAf I AR, ZERE00 4 4E, BT =MEDN P LA Re R A R b, 2R

4 MEXS WY S5 TR A R R L, L rado

il :

ret = rpy_to_axial_angle({1,2,3})

rpy_to_rot(number_list : rpy)

PRI :

TR rpy FTA MR ER AR, rpy BOA MBS ZYX.

ZHHH

rpy : number_list 5/, BROIASHZNA ZYX, Ffirad, W750H 3 4E.

1 [ -

list, {number_list, number_list, number_list}, % RX. RY. RZ {yJliif5iz 0] rpy Fir Xt hv

[ 3 LIRSS, AN I Y e A R

il :
ret = rpy_to_rot ({1,2,3})

rot_to_rpy(list : rot)

PRELE ] -

TR A TRER R P rot FITXT A rpy, rpy BRI BIAS ZYX.

SR

rpy : list 287 {number_list, number_list, number_list}, 4% RX. RY. RZ /i 5% A

=HIFACE:, numberl_list WK 3 4,

iR [AIH -

number_list, RX. RY. RZ {H.

il :

ret = rot_ro_rpy ({{1,2,3},{4,5,6},{7,8,9}})

str_cat(string : strl, string : str2)

PRH I -
PHED 1 H
ZH

strl : FEPFRERY A2
str2 © PR A
iR a1 -

A

FPHi
FFHI
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PHEIRH TATH
il

ret=str_cat( “a” ,” b7 )

str_cmp(string : strl, string : str2)

TipiqiAiR

T R AR, RS RN Rl 255.

ZH

strl - EELEH AT ER 1o
str2 © BRI R 2.
iR [l -

false: ASFHE

true: &%,

ENVE

ret=str_cmp ( “a” ,” b” )

str_del(string : str, number: index, number: num)
PR H I -

R 45 BB R — B

ZH

str : BFH THRAERY AT £

index: F&7m MESJLALIFIAMMER,, M 1T FF G THEC
num: FoRlER LA o

i a1 -

TR J5 B 75 Ef

ENVE

ret = str_del ( “abede” , 2, 2)

str_insert(string : strl, number: index, number:num, string : str2)
Pk T E

FE— TR RSB S — 54 R

ZHH

strl : PEFT BRI RRE TR A

index: MEHEFRFRIE—MITIRHEA, 1 IFHIRTHEL
num: AL/,

3.1.
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str2 : FH A FAF
1B [FE :

B A&
-

ret = str_insert ( “abede” ,2, “fff” )

str_substr(string: str, number: index, number: num)
PRELE I -

BT

SR -

str : SRR FAF R

index: MBE—ALIFAAIL, M1 IFIATHEC.
num: mg //l\ /fj o

IR JH -

BRI AR

ENVE

ret = str_substr ( “abede” , 2, 2)

str_len(string : str)

PR BB -

TREERE

SRR -

strl : B ER T H
AR

number, FHFHKE.
AN

ret = str_len ( “abcde” )

str_find(string : strl, string : str2)

Pk T E
FAFE strl HE IR s BOALE
ZHR W -

strl « BRI AT
str2 : FRVEN) FAF R o
% [H4E :
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number: JREINIE, M1 IFETHE, ALEHRE-1.
il :
ret = str_find ( “abcde” , “ab” )

str_split(string : strl, string : separator)

PR -

Y B F 1T separator 43 %] strl F4F 5, R FIFIEE,
SR -

strl - EHRVER) AT

separator: 73 F| 4

i [ -

num_list, F4FEHFHE,

ENUE

ret = str_split ( “abede” ,” ¢” )

str_at(string : strl, number : index)

PRELE -

ARIFAE Hf strl H index A F4F, index I\ 1T IFAS.
SR :

strl - EHRVER) AR

index : 5[, M 1 ITIATHE

i [l -
string, index 8 HH YU FEIIR [A] 25 A4 o
i

ret = str_at ( “abcde” , 2)

B R 2
list_len (list:value)
PR B ] -
RSB B A SR A o
ZHHH
value: Hir NHFIEE.
i [ -

number: ¥l ZE KK E,
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i :
ret = list_len ({1,1,1,1,1,1})

is_valid (value)

PR AL ] -
R ECHIB R AR SR B
SR -

value: ¥ ARYEWE, SHRIREARIAL B SHERT, HWHZEMT
214 value 47 boolean ZEU [} true 44575, false M-

2 value A list ERIMFAEZS A G5, S AAEE

2 value 4 string BRI AR G5, 2SFRFEHRONIRL

>4 value 2 number AR 0 4515, 0 F3RE

4 value 4 nil 255 R 3E:

AELE

false: A&k

true: &35

ENUE

ret =is_valid ( <)

intl6_to_byte_list (number:value)

PRELE A -

R int16 Hdfa ST MR N A7 S5 gl byte listo
SRR

value: intl6 AR

1 T4 -

byte %115

il -

ret = int16_to_byte_list (5)

uintl 6_to_byte_list (number:value)

A

e uint16 iSRG IR N A SR AT A byte list
SRR -

value: uintl6 ERIEHE

A8 H -
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byte %15 o
il :
ret = uint16_to_byte_list (5)

int32_to_byte_list (number:value)

PR B ] -

e int32 Hrn AL IR N A7 G5 A g A byte listo
ZHHH

value: int32 ERIEHE

A8 H -

byte #15.

NI

ret = int32_to_byte_list (5)

uint32_to_byte_list (number:value)

PR B -

B uint32 Erf S ALG IR N A SR AR A byte list
SR

value: uint32 ERIEHE

18 [ :

byte 415

ZNIE

ret = uint32_to_byte_list (5)

float_to_byte_list (number:value)

PRELE ] -

s float B RLE R N A7 SR A A byte listo
SR

value: float ZAIKHE .

A

byte %155,

ZNIE

ret = float_to_byte_list (5.0)

3.1.
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double_to_byte_list (number:value)

PR BB«

1 double Fdfa R4 M A (7 45 A e il byte listo
SR

value: double I,

1 [ :

byte %15,

il :

ret = int16_to_byte_list (5.0005)

byte_list_to_intl6 (byte_list:-value)

PR -

1 byte list ZLHSE T4 IR A A5 A B35 A intl6 SR AT o
ZH -

value: byte list(number list) 57 %3

i [P -

int16 UK o

ZN/IE

ret = byte_list_to_int16 ({0x01,0x05})

byte_list_to_uintl6 (byte_list:value)

PR B -

14 byte list ZHH AU #2 R A A2 AL 4G uint16 2RI -
SRR

value: byte list(number list) Z5H g

1 T4 -

uint16 FERIEE

NI

ret = byte_list_to_uint16 ({0x01,0x05})

byte_list_to_int32 (byte_list:value)

PR HE ] -

1 byte List K4 A 1 J N A7 Z5 AL 45l int32 S ARLEIE o
SR

value: byte list(number list) Z5H % HE
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1% [ -

int32 ZERIE .

ENVE

ret = byte_list_to_int32 ({0x01,0x05})

byte_list_to_uint32 (byte_list:value)

PR EC B -

1 byte List Zdfs S 12 MR A7 G5 AL g il uint32 R
SRR -

value: byte list(number list) Z5H % HE

1 [ -

uint32 FERIER

ENVE

ret = byte_list_to_uint32 ({0x01,0x05})

byte_list_to_float (byte_list:value)

PR B -

Kt byte List ZHfe S 12 H A (7 S5 A0 B0 A float ZERLETfE
SR

value: byte list(number list) Z5H 5 HE

A% EI -

float AU e o

il

ret = byte_list_to_float ({0x01,0x05})

byte_list_to_double (byte_list:value)

PR B -

14 byte list ZHf AU 12 IR A A7 25 A0 45 7 double 2RI -
SRR -

value: byte list(number list) 257 %i#

1% [ -

double IR,

NI

ret = byte_list_to_double ({0x01,0x05})

3.1.
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Sfloat2word (number:value)

PR BB -

s float ZH 4 M A A7 S5 AL AR B 1> word SEIUE g o
SR -

value: float ZAIKHE.

i [l :

{word_H, word_L},

ZN/IE

ret = float2word (5.5)

word2float(number:word_H, number:word_L)

PR B -

R WA~ word ZERIE 4 IR N A 25 M At il — 1 float ZERLE -
ZHHH

word_H, word_L: word A%z

1% [H 4 :

float ZERIE e -

il :

ret = word2float (5)

iz

fc_start()
PR B -

AR RN T 5 A 45 TFIE AR 12 5 A is sh R IE s 8o, =
WONET BB B R A ISR AT AR 118 50

SRR -
P/

1 [ -
e

il :
fc_start ()
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Je_stop()

PR B -

AR HHURCE IR H R 145
ZHHH

P

1 [ :

e

il :

fc_stop ()

fe_move()

PR BB -

AR ERIBUE OO A A F 8 80
SR

7

AR E -

Je

ZNIE

fc_move ()

fc_config(number_list:  direction, number_list: ref_ft, number_list: damp, number_list:
max_vel, string: tool, string: wobj, number: type, number_list:ft_deadzone)

Pk TN E
AR B ST RCE LAy N A 1124
2R -

direction:: 6 M K/RZS [0 J7 0l A 8%, JFoH true, KM false.

ref_ft: 6 PER/RZ AT 1A RN 115275 41, JEl [-1000, 10001, X/Y/Z J5 (A AL
N, RX/RY/RZ J5 [ ¥ Nm, J5 [AFF5-225 R 1145 275 AR A7 T o

damp: 6 ER/RZS )7 [0 A JJ4E )8, XIY/Z J5 [ HAL (N/(m/s), RX/RY/RZ J7
A EEAS7 (Nm/(rad/s)).

max_vel: 6 PMH-R/RAS A7 A AR i o KRB, Jul -5, 51, X/Y/Z J7 [ AL
(m/s), RX/RY/RZ Jj[fEff (rad/s).

tool : PRLEE s FH ) A 4% TR 48K, ERCA SR A TR
wobj : R A A 135 AR ARAR AR 44K, BRI N SR (6 T A AR A8 R &R
type: A IIEZH PR RIEFIRENL, 0 2% TRARR, 1 V2% THAIRR.
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number_list:6 > -~ /R 23 [8] T [A] R ¥ il J15E1X, JE [-1000, 10001, X/Y/Z J7 [A]
£7. N, RX/RY/RZ Jj [ BA7 Nm,

A H -
7
ZNIE

fc_config ({true,false,false,false,false,false },{0.1,0,0,0,0,0},{1000,1000,
1000,57.29,57.29,57.29},{0.15,0.15,0.15,1.04,1.04,1.04},”” ,”” 0, {0,0,0,0,0,0})

fc_guard_deact()
BRI :

IZAE 2 T IS A2 A S 3 I R R A ) e 4 48
SH -

7

1B [FE :

v

i :

fc_guard_deact ()

fc_guard_act(number_list: direction, number_list: ref_ft, string: tool, string: wobj, number:
type, number: force_property)

PREE ] -
WA ERIHUCE A A s AR TR BT ) e s
ZHHH

direction:: 6 ME-R/RZS AT 1A AR ) 22 TG, JTM true, SCA false.

ref_ft: 6 MMER/RA AT A %2 MiE 275 ), XIYIZ JT1A AL N, RX/RY/RZ
JTIR AL Nm, 5 AR5 225 A 1 2 A P2 2% AR 207 17 o

tool : il FH HY R 3 ) e A s THRAY AR, BRI SRR TH.

wobj : B A9 A 772 4 A AT AR AR R AR, BRI S 1 T A9 TR AAhR

type: RN /1% A iE 275 MR RUEFAREAL, 0 N2 THANRR, | A5 T
AAFR AR o

force_property : W= 1@ IE, O A ME S KIS, 1 NRESNT ORERED, 7T
S NN

1B [FE :

"

ENIE

fc_guard_act({true,false,false,false false,false },{1,0,0,0,0,0},”” ,”” , 0, 0)
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fc_force_set_value(number_list: direction, number_list: ref_ft)

PR -

AR TR UCE A ) 4 R B0 BN R E(H

S

direction: 6 /> AU )AL Rk an iy th OB AR AL, FREIRE N true, AFHEKEN

false.,

ref_ft: 6 /R )& kst tH I E B E, XY/Z JTTAHRAL N, RX/RY/RZ Ji[A)Hf

fi7. Nm.,

A% H -

e

ZN/IE
fc_force_set_value({true,false,false,false,false,false},{1,0,0,0,0,0})

fc_wait_pos(number_list: middle_value, number_list: range, boolean: absolute, number:
duration, number: timeout)

PRELE A -

AR RN AL AT fo_start() BRI &R 1Y A S 7428 1 R FR il AL 5 58 (o B H W 5 A
i B % 1 S s s R AT B R Skia s i 8, B fe_stop() BRAHAIATT45 1E AR S
PAECE

S
middle_value: {37 FHWi 5 (HAHE, X/Y/Z J5 1 5L m, RX/RY/RZ J5 [ HA{L (rad),

range: [ B4R VOB K/, X/Y/Z 5T B m, RX/RY/RZ J7 [AEAAL (rad).
absolute: 4/ T4 PHRIHRASA, true Syt G BRI, false ot fr BN

duration: Z&PHI 2 A A RIS, AL ms.

timeout: S JE il & FR I jR], B ms.

AR [E -

p[

ZNIE

fe_wait_pos ({0.005,0.005,0,0,0,0},{0.001,0.001,0,0,0,0} false,1000,5000)

fc_wait_vel(number_list: middle_value, number_list: range, boolean: absolute, number:
duration, number: timeout)

PR B -

AR RN AL AT fo_start() BRIESUR 1Y AR S 7428 1 R HH g AL $i5 7 1 P W 5 A
i B % 1 S s s R AT B R Skia s i 8, B fe_stop() BRAHAIAT T 45 1E AR S
PAECE
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SO -

middle_value: Ja & H|Wr S5 CF 4 0B, X/Y/Z J7 AR TS E [-5, 5], BLf7 (m/s), RX/
RY/RZ J5 A1 BE T ] [-2*PL, 2*PI], B (rad/s).

range: I W S5 A AL YO LK/, XYY/Z )5 AL (m/s), RX/RY/RZ Jy (i) Hfr
(rad/s).

absolute: XS/ MG S A FIWTAR AL, true DXy 3 1, false DI ol B 7
duration: Z&PHE il & ORAFIT R, FRAZ ms.

timeout: Z%PFIi 2 Ml A B I ], BLAZ ms.

AL

7

ENVE

fc_wait_vel ({0.01,0.01,0,0,0,0},{0.001,0.001,0,0,0,0},false,0,5000)

fe_wait_ft(number_list: middle_value , number_list: range, boolean: absolute, number: du-
ration, number: timeout)

TipiqiAiR
ARSI R AT fo_start() PREL S B9 A S 45 1 AR Hdilh 2 45 <8 7 I S5 1 Bef
H sl 1 Y BHE sh OBk 5 258 5 k%L, E 2 fo_stop() BREUMERF T4 11 A S 7

o
SRR -

middle_value: J7H|Wi&-4axt i, [-1000, 1000], X/Y/Z J71A15A4 N, RX/RY/
RZ J7 [ B2 Nms,

range: JJHIWSEAT AL BRI/ N, XIY/Z 7 RHAL N, RX/RY/RZ J7 R A7 Nmo
absolute: Xt /B R S FIWFR AL, true 2% 1AW, false A J7H0 W .
duration: Z%(Fll 2 il & PRAFIS ], AL mso

timeout: %R fil & W E], FRAZ ms.

i [ElE -

7

ANVE

fc_wait_ft ({1,1,0,0,0,0},{0.1,0.1,0,0,0,0}false,0,5000)

fc_wait_logic(number : pos, number : vel, number : force)
PR -

AR TR R T fo_start() pRALE A A S i e o7 B AR P T 5%
PFRIMT 5 0 5 I I B R R AT BN BRI =S M T RRAS I

SRR -
pos : (T EZCIFFINT, O REASFH, |G ZHE, 2 AR H;
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vel © &S5
force : JI55 A1 s

BIIT RO BRI, SEFREEA R, TR ek, I BB SRR
FAHME, MEA {1,0.2}

1% [ -

b/

ZN/IE
fc_wait_logic (1,0,2)

fe_get_fi()

BRI -

AR LIRS HbL s A A i (% R A SIS

SR :

"

iR A :

6 [ BRI IS, XIY/Z J7 1A N, RX/RY/RZ J7 A B Nm
ENVE

ret = fc_get_ft ()

fe_mode_is_active()

EULE

AR LARECE BTl as AR 142 D ee JE APIRAS .
SRR -

e

18 [H A -

Bl AR 345 5 IR IE] true, oK 5 TR ] false.
il

ret = fc_mode_is_active ()

EAIL AR

enable_speed_optimization()
PRER ] -

AR TINUME TE L IIRE . JT RIS, ARl RELPRATIR T, Hl
P LA AT R i O R JEE R R A o

ZHHH

3.1. RS &R st AR
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o

1B [FE :
"
ENVE

enable_speed_optimization ()

disable_speed_optimization()

PR B -

AR DA B U IR HY AL -
ZHHH

P

i [ -

P/

ZN/IE

disable_speed_optimization ()

enable_acc_optimization()
PRS-
A A MR T o s AL ThRE. FFIE % IIRES, ARG RIENLE A sh 112

B R DAL T RS BB IR R/, AR R LR ATIE T, AU LUS
A RERS AR B EA TR o R LA FIRTF T IR, % R BB E A

ZHBI -
"

IR A -
o

A :

enable_acc_optimization ()

disable_acc_optimization()

PR B -

AR A ST URCE R H s EE AL o
ZHHH

e

A8 H -

P
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il :

disable_acc_optimization ()

enable_vibration_control()

BRH I -

AR LU IR R URE AR SR s gEF T o
SHH

7

AELE

7

i

enable_vibration_control ()

disable_vibration_control()

PR B ] -

AR AR X WU A S iR s R AL
ZHHH

P

1 [ -

P/

il :

disable_vibration_control ()

enable_singularity_control()

PR -

2t AT IR U a7 S LR D RE o
ZHH

P

1 [ -

P/

il

enable_singularity_control ()
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disable_singularity_control()

PR -

AR LR AU 7 5 ROILRE T RE -
S :

7

iR [l :

JC

il

disable_singularity_control ()

enable_posture_control()

PR BB -

AR HLIT S Bl BEE S LRI RE -
SR :

7

AR

7

il

enable_posture_control ()

disable_posture_control()

PR A ] -

AR LA Al BEE SR I RE -
SR

pv

A8 H -

Je

ZN/IE

disable_posture_control ()
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SRIEHMERH

combine_motion_config(number:type, number:ref_plane, number.fq, number:amp, num-
ber:el_offset, number:az_offset, number:up_height, numble_list:time)

PR B ] -
HIE S EHPE T E G530,
ZHHH

type : E5IsshA. 1 PRI =MIEHE, 2: FHEIEEPZE, 3: FHEEEHE, 4:
I, 50 I 8 L

ref_plane : Z27°FH, 0: T XOY, 1: L{f XOZ,
fq: MK, HfL (Hz).

amp : JRME, HAL (m).

el_offset : fifAfwt%, Hfi (m). (ZETH)
az_offset: Jy [ ffwit%, Hfr (m). (ZETHH)
up_height: FUBFEE S A, B (m). (SHTNE)
time : /& A7 45 B4 B) [A]

i [l -

Jc

il :

combine_motion_config (1,0,1,0.1,0,0,0,{0,0})

12

enable_combined_motion ()
PR B ] -

g MBS Aissh.
ZHHH

e

1 [ :

e

ZN/IE

enable_combined_motion ()

disable_combined_motion ()
PR B B -

IR HUKRME S50,
ZHHH

e
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A% H -
7
il :

disable_combined_motion ()
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