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1. B ¥

1.1 8%
TM Palletizing Operator Kit 7% A #R B AR TR F R |, XFUT 5 AR MHE/IFRER

M ERE AR

TEFEKMER . BNLERTTEREENHERES

MEBEFR | R E Rt B

TEAEFR | FTERR LT RN MFiLE

MERBEEREARERN ML FEEM A RIRIRE B HRARMBER , IR A TRENE

TM Palletizing Operator Kit #3822 & TMflow A% TMstudio , TMflow h FERIEREN MG | #&
B2 TM Palletizing Operator $2#tH) TMflow T B 4% , SAK TMstudio £t %t Palletizing A BT H &
Palletizing ¥ = AKX {5 E Palletizing B ZhEE , LA T BTBREMRES , UBWNTRAFELRSEER
7 , ¥E TM Robot , RIEITEE H{LH Palletizing Operator.

EE:
IMPORTANT BT TMstudio # Palletizing Wizard H7= i Z Palletizing Rz EH TM Robot & B 54K
YRRRZXR , TEETEHME FALLFREXR,

BEE.
IMPORTANT B E3%F TMstudio Palletizing Wizard A% TMflow B B h & S U R HEzzhipk c EAY ,
FAEMEMRRBTREUANA T BTRITZHKRB AR T,

1.2 tn{a S 2B 2
FERAETEMARNMEUREBESNE :
http://tm-robot.com/

TM Robot WA, RABEETHEAXIBANMAETHFRARA RS THRAENS. A, HEHA
EERAGAPHTHIRAZEMRER , FATARAEBR MBRBEHRENN 2 ZEUHAH , ARk
NMEHRAZERRBEHBBG , HEEHTERE,

1.3 B2 BRAFS
TREXKEBARPFFEERERRNRELBRELARFS  BFTRIESEEMFMEEHEMN , UekE
WAERIEEZRE,
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Sk :
HFEHERTESZBRIER , WRFMLES  FEHTEHE , HTHSBRETHEM
FR%,

B
KRR ERTEBENBRER , WRFMULES  FESHBRESTEHGE , HURESHTEN
= RTREBAMZHK,

&&&&

i;ﬁﬁ%i%ﬁ&ﬂ’sﬁ@%& , MRAMEGER | ARRSSHEMGE , PEGEIM ™=K
Ko
REBRAS
1.4 RE£ME
ek :
A f&;{;ﬂﬁu'ltiiéﬁﬁsﬁ , BIRNEAART RN ERNBERECREST , IARNTEZH

o FARE,BE, HS A REIEF LT mZARBIE R HEBEX NRE MRS < #1H1%E W
7, BHAHEE, URE2HHH , ARZIRT R T DN,

FRERAPIRR BEEEBRRT
o FIEFARFTRRITNEAREZARNERFEENNREHIREZ EHRELHB , HHHH
B, URZ2HHS AERAFREBEM 2 Z X | BERZREEM.
TM Robot NREETEARFEA
RS T4 R T RE R EE A E T REXER,
EHITEMET H , BNANBAZERLARMERLT , REZRRAECEES SRR
R,

)4

¢ — BERFmEAERIXAEXAEMISTLAESm,

1.5 BRERE
AFEREHAHASTEENMRIT. ZERBRE-IZENFENA , ESRAYRENREZS
HHARRE, TERENRITRZESAFEFMEERN TEZLERNINESIE, FECAERE
EEFTTHIHERNZEEZERTA , ARRBNRSGFHAEABRK.
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XEFEERRT :
o ENREHIXBL TG
o MR ITAlAYE SUIE I E A ATLES K BSN B9 XURR AL A AL 1
o THHHRMELINZT SN
s MREAEFRBREMLZLAXER
s MERMARGEEWRITERER
o MMAEAETR
o IMAFEREMIGENESEZEREFEER
o RAUAXNH  BENKITMRABE S,

xE

A= BAVMER R ( partly complete machine ) RiITEZEZTERSHN , ARREBHHTEE
AittX | BERZZEHT. NSANFERERESENAD THAEMERCZLEN , HEBRT
BRALXEEMEERR,

1.6 TAEPRHI
FEALZEERZEEFEALFAAANRNTALFAZRINBATRTIIERARZHRYRRE 2R
iE,

17 BEEEIRGS
FRELARARDTEEBRTNDESTIINS | BTHREREN IS YT RAGES
%,

IMPORTANT LES
AR B S RRAXRIIEAT B TRERER,

Note
B’BE:
WAREHFERRERIEEFERA R , BBTFRARERE,

EEEIERS
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2. NRARHRE

2.1 TM Palletizing Operator Kit Software Package f&7
TM Palletizing Operator Kit Software Package @& MM E , XEWMBE KXW T 1HERE , HERERRER
Eo
® TMOperator TMROBOT_TMPLTZOP_V002_Pillar : Pillar calibration and result saved to global
variable
TMOperator TMROBOT_TMPLTZOP_V002_Main : Control function for palletizing
TMOperator TMROBOT_TMPLTZOP_V002_Grip : Grip function
TMOperator TMROBOT_TMPLTZOP_V002_Release : Release function for using palletizing

gripper

IMPORTANT i; :
. R ITH B BRIERT , MER K TMstudio M TMflow BRI AEF.

2.2 TM Palletizing Operator Software Configuration Workflow
DT IEREH S E TMstudio F TMflow E EB THHARZEERZEHNT R,

1 T# TM Palletizing Operator Kit.zip #HBERE 4 M ER,

¥ USB # 2L TMROBOT @& HE Y : TM_Expor\ TMPLTZOP\Projects , SR/E4F 4 NI
BEHP,

1 TMstudio REMR R H 7= text #4E (Text XHENLFERERRZBAHXR) .
S 7= H#Y layout text file EIFEEHR USB BB (HATET—T) o

SCA 4 MNERM text $EF TMflow,

E X Set I/0 while project error/stop o

YERE RERE—R)

REMRESNHS RIS,

BIEERHEAH-NIRE,

10 FriaE,

N

© |0 |IN|oO |0 |bd W

2.3 TMstudio
2.3.1 TMstudio % B R KIS EVIES. KR
Note B’BR

B2 A TM Palletizing Operator 1.1 Wiz SRHESE | FMIREHBESE TM
Palletzing Operator 1.1 #8345,
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£ TMstudio R BR S , FHETUBHERHES  HFB8RE  BHHMNRAHWETFE
EKESKRKEANRR. IERTMEPESNEEEHEBCERAYE , FRAEEERER
W UNARSMCIRITT 2 RARM A

IMPORTANT

5] (E) (&)} Wyl H
Hbow_ 2
SELEEEEREEREE R n
Hbowx_infor box getting lx, lv,H(mm),weight(ke), label;
box2_info=290.0,180.0,278.0,5.0,0

Hbowx_Elevated_Height :box taken point offzetinn)
boxZ_Elevated_Height=200

AEGEEEEE R
{{Pallet_0
AOEEEEEEE TR

fipallety_baze xvzabc baze relation : robot base to palletx baze (without axiz 7)
Pallet 0 baze wyzabc=600,-300,-680,0,-0,0

fipallet setting lx, 1y, himm),weightike);
Pallet_0_info=800.0,600.0,144.0,0.0

LA 5 TMstudio 2 Workstation T E .

‘Workstation TCP Generator Palletizing Wizard(Beta) Import/Export Property

Perspective Collision Check

RiE File , K& New BV 7R, #FiAHREE RN PalletizingOperator 11T Ffi 7o
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Palletizing Wizard(Beta) Import/Export  Property

PalletizingOperator

C:\Techman Robot\TMstudio-¥ 1. 12. 1800 scem

< >

(o] [ ]

23.1.1 5% 1- LA CAD &
£i% TMstudio0 £ 75 Import , %% CAD , ¥4 %I 3D CAD E#SCA TMstudio K , 1T
SCA TR Palletizing_Stand,

2.3.1.2 ZH, 2 — L A Pillar Base
BRIk Import T Palletizing , ¥ A%F%R 245 3R Pillar Base , #1%## CAD File ( 38#l5
Pillar ) ¥E8 Pillar Base B F4A 4.
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Select CAD file *
Please select move part of pillar Please select move part of pillar
Select CAD file Select CAD file
Pillar
NEXT ‘ ‘ MEXT
Note BiR:

HERFRZEITH , FiE Pillar Bas THIXN R , RRIWIRED Pillar Height ( FTEBLAX N FE
VHESE ), T8I,

Note B
BETHIRAFNRENLLIRR 2 FAN , HAHEEDI LA MR CAD Y, BERFH
KFRo
IMPORTANT E; :
. BRARSAIERA —NILELIRR,
IMPORTANT EE :
ERELEER X R Y FEBSNEEH (IE ) RIZEAAER Z HEESERH,

2.3.1.3 HB, 3 — i&7E Pillar Base ¥
1Nk Pillar Base 5 CAD #4/5 , H[i&iE Pillar Base S8 , Big AWM KR KE 500mm , B
HEDBAZMIHBEE 20s , Ht , REERER 25mm/is , BEHRN 500mm, BER A4 EIaT
HEBHIEENRE K MEESBAEANGEN , HERBEFEA.
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Linear Motion Track >

AXIS m
Speed(mm/s) |25

Distance(mm) 500
BACK Done
EE:
IMPORTANT BEEAMENFER , Pilar Base THIFHEANRKEE . RESHAENFGERN , HERE
EITEREER,
AR TEMRR.

4

i<

2314 FRA-LAFE
K% Import Load robot AIC A Palletizing A ZFE , ZHNAFEA TM12 , Il [k TM12
HATSCA |, #2k EA IR Ailgnment Assistant , £ TM12 £ %I F Pillar Base T CAD f&# &
Itl\O
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| e

e

Move the coordinate origin to the target point

Origin | x-axis | Y-sis | Z-Axis |

Coordinate [Base [TM12 vl

Characteristics
" Paints
" Arc Center
+ Middle of two points
" Middle of two arc center

Moving item
+ Coordinate [ Base Only
" Coordinate / Base Chid

OK |

REFTRE M TR

23.15F®5-CLATE

Ki% TMstudio £/ Attach , & TCP =R , HR&EFE , WIESFENHTERE , XT
TCP B8 E , A1&# Software Manual TMstudio F#F % F TCP Generator #ETE 2
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IMPORTANT

2.3.1.6 T} 6 — WAMERAEN
HE%IRE T CAD & Palletizing_Stand 2 A% , 5% K% New Coordinate B3 — MR FR
R , BIEQ Ailgnment Assistant , JF#¥:3R Coord_0 & T Palletizing_Stand K &%,

TM Palletizing Operator Kit 2B FRRA 1.0 XHRE : 1.0

17



Dialog X

|

o

|
|

Move the coordinate origin to the target point

Origin | x-xis | Y-Axis | z-sis |

Coordinate / Base ICoord_U vI

Characteristics
' Points
" Arc Center
" Middle of two points
" Middle of two arc center

Mowing item

* Coordinate / Base Only
" Coordinate / Base Child

RI%E Import IMABHXIR Pallet , HIREHR Y , BT OK G £#KiR, H=ENKRRAIE

I Location , i&E 5 Coord_0 Z[EIMEEE R 0, i%ZE Coord_ 0 EE&Z B,

Location >

Reference Base H

Coordinate
X [0 v |o z |0 mm
P.J{IU RY IU RZID degree

Note B’BE:
R REENHEE B , REEK/IE TMstudio IHY CAD |, EXBirAR , 9N ESH#IT
RE,
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BR:
Note BARARETENT :
B Length: 1200 mm [A[&ESBE : 25~2000]
B Width: 800 mm [F&ESEE : 25~2000]
B Height: 144 mm [A[REBE : 25~2000]

IMPORTANT EE :

. EHRTRENRRRY | REEH EAETHRARHOTREA.
IMPORTANT ii :

.7 RAB SR EFAR MM,

2317 HR7 - ExiRKH A @

Pallet >

I—J( vI Lengthi{mm): IlEDD
I—‘r’ vI Width({mm): 800
IE vI Height{mm): 144

OK

IMPORTANT ER:
. EFRPRENKRDARUELER , 2ENAFBERRARK P RE S @,

Rt r , EEERSER , WAE M B -8R,
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RAFUAERARSE CAD Y , AEHEBNMERZHE,

g

Y Y
AR

23.18FB|8- REFFRR
B FERRD TR
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TreeYiew

Bl  Station
=27 Palletizing_Stand

Fillar_Base 0

.. ¢ Pallet0
1 Pallet_1
: Co |:|r|:3|_|::'

:,I.' Coord_1

2.3.1.9 B 9 — FriRHEk
WIATRE , AH#E Palletizing ME A B 17181t 27 S# 173,

B
REBEEAEENT R , TMstudio#ik B R X ST RK#/IFRER,
Note
. MR
. FEFEEHK - BRCERRRTEEENHERES
. MHEREAFR | FRAR LR MR E
. FEFEEFR  TFRER LT B EHIFRLE
. HEAEAERRIREN R  FHEEMARRIREIBERR MR , B MRIRT A FRARE

uT A W N B

LAF 97 48 S e] 6 PR 3tEAR R RAE LS50 HH KU ST
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2.3.2 TEHEAR KR R AR HEAR B A
HERIER 73 TMstudio FEFXT RN ARG R |, WIHEELA S BITE X HRFAHERES

EHTENIE, 28, FEESAXE  RIUFEERO T , ARUROUEENEIR. R

THZREEENE,

2.3.2.1 Bk
EEFERATERN , REERIBERBRESHFII

Connect To Scene: PalletizingOperator

Select Robot T™M12 j

Change Tool

Tool: Adjustable flexible gripper with offset

Next

2.3.2.2 i F R KR

HRBR IR, Bk, M EeE AP ARESER , BENMARE,

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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Please Select an Application Type

Pallet

Depallet

Change Pallet

2.3.2.3 FFiAHRIZE
‘RN ERBNRRG , Sk Edit , Bl X HE AR THRE.

Application: Pallet

Pallet 1: 1200mm X 800mm X 144mm
Layer: 0

Boxes: 0

Pallet 0: 1200mm X 800mm X 144mm
Layer: 0

Boxes: O

Edit | Copy | Paste |

2324 5B 1 - RERRKNALR
FTER1H , FAEUES TAER(SRTR) ERETIRNWERERETER , RBTHEA
HRARA R (mm) , BTEE (mm) K = BE (nm) A BT XARAR , REFTRIRWR S, BETORRE ,
REMEATRR LLEROEEESR , SRUATRER !
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o ULITRERNAEXKRRE

KE: 1000 mm, TTE : 800 mm, SE : 144 mm

Choose/Set Pallet

Choose a Template:

Customize
Length{mm):
Width(mm):

Height{mm):

Boundary
(L)Pallet Left(mm):

(R)Pallet Right{mm):

(T)Pallet Top{mm):

(B)Pallet Bottom{mm):

Preview ||

BACK Next

Note _
B’BER:

£ & AR AR B S 30 5 7R Sl BR B TE YA RS B

B R~

Customize

N/A

EPAL 6 PALLET

800 x 600 x 144 (mm)

EPAL 3 PALLET

1200 x 1000 x 144 (mm)

EPAL 2 PALLET

1200 x 1000 x 162 (mm)

EPAL EUR

1200 x 800 x 144 (mm)

GMA

1219 x 1016 x 120.7 (mm)

UK standard

1200 x 1000 x 150 (mm)

2325 ZR] 2 - IRERBKPMIRZHE
ELSE2, FAETMREREKEm), TEM), SEMMEEKk)EHREHE, Bt
AIE R Z FEEE (dX/dY/dZ).

o UUTREEANEBEMNKRZE
KE: 200 mm, "E : 370 mm, SE : 250 mm

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 24



Note

Note

dx :

10 mm, dy : 10 mm
Setting Box Size and Label Direction
Customize ~| |Custamize =l
L1-Length({mm): IZDD L1-Length(mm): IQDU
L2-Width(mm): |370 } Label L2-Width(mm): 370 ., Label
. . [——
Height{mm): |25EJ Height(mm): 250
Weight(ka): |5 Weight(kg): |5
Clearances Setting Clearances Setting
dxmm): | 10 " axgmm): | 10
dv(mm): | 10 dy(mm): 10
=X =X
[” Enable Z Direction Clearances ¥ Enable 7 Direction Clearances

dz(mm): 1

*This value will apply to

= of user-defined layer of step3

dZ

B’BR:
£/ & TR AR S 3 B 17 ¥ 18 =l AR B E LR AR S B

B’BER:
Ba ZERAEATFEAEESEZRRERS , flEARKR,. HEAEZ ZHEE
B, IUESRIBASEHRZENER.

2326 FMI-BAERERAR
ELR 3, FRHEVRERCHERRESYFX. U TARBUMERYZE S I3 fE a4t
1THES,

THEHAEEREH,

Rir B HRESLE, EREFERRORTUENSRIRZERN K,
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Create Pallet Layers

Note BiR: -
- EHEAETSR2 hAMAREBET zraER , Mad I SEAFREEE AHEEYN
B B BRE

RPAES R SHERERY N WA, BXRYEERNESHANE , BSATR .

& | mmmsE M| s
= | #mzasmEE T | etk
B | = M| EnmsRAE
B |mt 13 | aanR
- | En | Bams
| me M | msmeEs

RPATHEARQLERERIZERT LS , #TBEE. BREE. IEXF SR
Ho
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Note

Change box label side

Delete Box

Shift box

g i
a3

AFTESazARER 19  BESRERAIHFNEE,

Auto Layout >

Layers

]

- 0dd layer

LEE 4

BR:
LT, BREREN i B, A[iE$F INVERT , NBHEFLEEHEZEHRE 180 B,

AP ARERFESER]E ﬁ - RRERMET QB R ERBI X LR,
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Shift Box *
Box Shift Steps(mm)
10 |

| 7 |

[
<]

| ¥ |

With no box selected,all boxes will
be moved

;!_:-l Rotate All Boxes ||

Eﬂ Center All Boxes ||

£ ThaefR
FE~Tz (mm) REFMME~ Y, Tk 10 mm,
HEd: PR Fa ik FREREAES: 90 B
&P PrE i TFERAETPREMNE (FEEURRZREN)

9

B B E LR 3 BB K IR T K 5 M BB Rk
o EHERE N, QT/BEMILECHRE NG S EERBIIEENFEE.
o ERABRE—FE  [RE/BMLEECREE XNEETSEERBIIENEE.

d

FREAKEELAE , EEBERREDRIRE X, dy) FELRREFHENFEE
o EIAERE M, N QLB ST NB I G EM .
o ELERE-FE, NWREH/BMLETHBIFEERE.

Snap A4 X R RBEAEFITIEST , PR Layout , AlET AL T 75 Snap WEIEES BiZ
Ihee , MXRIIEERBHITSEWMT,

I ThRERUA
N2> REESE E#TMST , BEAHITIEST
¢\ RIEBFEZEEN v
Vv RIEFEZEEN )
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< R ATEN

> EmEaTEY L

© srem w7 mmsawsy 210
F/B/< Snap IhAE

2327 TR A4 -EBIEWHREIRF
ELHRA4GEAEBUKRESER S REMNMERBIMRINF. UTEBRIERNE —IREMHRITF

#sEhl , LLE B FSITRE,
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Create Palletizing Sequence

8Boxes [394.00  [40.00

[8Boxes [645.00 (8050 |
|8 Boxes [896.00  [121.00 |
[8Boxes [1147.00  [16150 |

B3 FFILEF BaNRERGHERNINT . BFRTNEEEITHEROIRT.

17 15 |3
- - |-

-’3 1 *2 ’4
’4 1‘2 1 ‘-3 8 6 4
79 77

| msisaEs) B2 51

U | wrmms 8 A 51

= | -5

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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2.3.2.8 EHIFME

SERERIIRER , FRER —H , £RAEJEXN S A —KRE-H#TRE.

Application: Pallet

Pallet_1: 1000mm X 800mm X 144mm
Layer: 4

Boxes: 32

Pallet_0: 1200mm X 800mm X 144mm
Layer: 0

Boxes: 0

EIEFW L, EERBERRBIRE , K& Next AT —F,

Pallet %
Choose a Template:
|EPAL_EUR(1200.0-800.0-144.0)  ~|
Length{mm): Hz00
Width(mm): [go0
Height{mm): 144
(L)Pallet Left{mm): 200
(R)Pallet Right(mm): o0
(T)Pallet Top(mm): 0
(B)Pallet Bottom{mm): o
Preview ||
ﬂRotate All Boxes Im

Note B’BE:
R 4HfF Pallet 0 WFEEEHIE Pallet_1, BHITHER , NRTHRABRUEN , REMEH
SWIER,

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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Note B
B S5 ATEHNEXFENLRRD  ATF2BEHN LE |, BB LR RA
RE

2329 BRITUH - SHIEE

Palletizing Simulation

Project Speed 15% -

Parameters Setting ||

Palletizing Progress

Pallet_1 Pallet_0
0/32 Total 0/64 0/32

0% 0% 0%

Simu-Speed Cycle Time
1 I
|

Play || Stop ||

Validate |

BACK Export

RESHIRERE Palletizing WZ 8. ITEAR , TRATESHENELURNSEH.
BSRUTHXASHENFARR, REZKERTEAR.
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Parameters Setting

|Pallet_o ~|

Robet Initial Pose(Robot Controller
X 355 Y -155 z 720 mm

RX| 180 RY‘ 0 RZ| o  degree
Box Position
X | 1000 y ‘ 0 z | 200

Rx| 180 Ry‘ 0 R2| 0 degree

Elevated height

’T mrmr Motion Setting

% Parameters Setting X

J |Pallet_1

Robot Initial Pose(Robot

<
=

Controller
x| 35 vy | -155 z | 720 mm
RX | 180 Ry[ o Rz 0

degree
Box Position
x|1°°° Y‘o Z‘zoo —.
RX| 180 Ry‘ 0 Rz‘ 0 degree

Elevated height

’T mm Motion Setting

Via Point Offset x‘ -400 Y‘ -400 z‘

Placement Vector Pillar

Box Approaching Vector X, Y

30 mm

Pillar Height of Each

Floor Distance Compensation H

mm Via Point Offset x| -400 Y‘ 400 Z‘ 0 mm

Placement Vector Pillar

Box Approaching Vector X, Y

30 mm

Pillar Height of Each

Floor Distance Compensation H

Box Approaching Vector Z

300 mm

Elevated height before placing

20 mm
Safety 5

Pillar

0,0,0,0,0,224,224 T

Box Approaching Vector Z

300 mm

Elevated height before placing
20 mm

Safety

Pillar

0,0,0,0,0,224,224| o

-

iR

WES R RS F AT AR AR BT SR S A T R AT
X3 RIBY B35

HlER AR IE

FEHRTHREL AR AT R MR ES

BEHRE

T’} Elevated Height to Via Point Offset S\ &% Via
Point Offset to Placement Vector 9%z A ik E
71 PTP & Line, (BUURE N PTP)

FENLE (A)

PR AR E

NEFELASE (B)

HHUBMARRFESEE B ZHNEASE

PH#IREE (C)

WEFEELASENENME

o

FEEEEE X, Y, Z(D)

FHRELEEX, Y, ZH

REFETRESEE)

REFGRNSE

MAE

BRBUNSE
ZFAEERANE)

REEABRBNNNIESE
(WSHANAIFLXBE , WIRE 100, 300, N
RERFEHKRE—REEN , YRLEXNEEH 100
mm , ERF R, MENLXSEN 300 m)

FHERE M

MEAERER, TREFHEEME.
BESRANSBEIANRENSE , FUTEIL
HEEZHATISRABENRE.

Z2IEE (mm)

BN FEEERNRABEETHRERN , &
PMARIE.

TM Palletizing Operator Kit fEAHA+H =4 : 1.0
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2.3.2.10 ¥:E
BRI, AT HR S B T RRRENEEHEIR  (MREEERE, ZHF

REMES ), URGEZIREMEENERE, [IERUE , RIESERE , N[ K& Play
LAt ATHE L,

Note BN
B MREEDITRPRETRHE , WAFTLET Play &4 , FEIIREREFNRES , 2

FHERS BB FE,

2.3.2.11 #&#l
% Play LAt THEHRL,

Palletizing Simulation

Project Speed 15% -
Parameters Setting |

Palletizing Progress

Pallet_1 Pallet_0
32/32 Total 61/64 29/32

100%  95% 90%

Simu-Speed Cycle Time
| 27m:29s5:406ms
4]
wWalidate | Play || Stop ||
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BR:

o ERNHRERE, SHIENEEER, HRELFRNEREE /0 SR ERIER
TURERFE ARV BT A, BN AR AR R TCP 5H/EPLES.

® T TMstudio B RIEEZHNELEZZ (W0 : IREVKE ) ERXN R PTP E3)
(W BERBY ) 24HE , EE100%MEEE, BHEN, BHTES , MK
=3 A TMflow 1B & Lo

Note

2.3.2.123CH
WIAFTEREERE , B UESC U KR FTENRR BN REEEUTHRE . Ed
%7 TMROBOT 2 USB #E&#Y : TM_Export\TMPLTZOP\TextFiles.

Export File X

) Layout
File Name

Part Mo.

Information
Box Size(LxHxW) Pallet_0:200.0%250.0x370.0

Pallet_1:200.0x250.0x370.0

Box Weight Pallet_0:5.0
Pallet_1:5.0
Pallet Size(LxHxW) Pallet_0:1000.0%144.0x800.0

Pallet_1:1000.0x144.0x800.0

Total Quantity 64

Export Path: [~ Auto Save Project
IC:\Techman Robot\TMstudio-v1.12.1800\TM_Export\TMstudio\TextF ....

CANCEL EXPORT

2.3.2.13 A& 15 BA
TMstudio =4 2 SRy , AT E TMflow MX IR HRRIES |, SERBEEZE , X
XHRNNIEETSEZENT,

£2 AE
Part_No #5 (T TMstudio #44 /SCHRNUEHEA )
Total Quantity HTEH
date P KA B
pallet_version BE ST ST AR AR
control = 1; 4%
pallet_contorl control = 2; %
control = 3; #ii%

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 35



box_info

BoxN_Info, X Ri2E N NEFHEEESR

BoxN_Info [0]; L1-Length (mm)

BoxN_Info [1]; L2-Width (mm)

BoxN_Info [2]; Height (mm)

BoxN_Info [3]; Weight (kg)

BoxN_Info [4]; Label BB (L:0;%kE:1;F:2;%:3)

box_Elevated_Height

boxN_Elevated_Height: X NEIZE®E N MEFHW EASE (mm)

Pallet_base_xyzabc

MR ALIFRE pallet LERRMNEXXR

Pallet_info

Pallet 2% ( &% Pallet , 2REEH RIRENAHED )
Pallet_info [0]; Length (mm)

Pallet_info [1]; Width (mm)

Pallet_info [2]; Height (mm)

Pallet_info [3]; Weight (kg) [lt IR , To3EM TMstudio MR FE]

Pallet_layer_info

AN N Pallet &EEX NES
Pallet_layer_info = 1; ZERNRBEE
Pallet_layer_info = 2: ZZER Z A&
Pallet_layer info = 3; 52/

Pallet_layer_wp_num

BERBN NEGHE

Pallet_layer_wp_sum

Rt EHEAHE

Pallet_layer wp_num [0]; E—ERAEEHE
Pallet_layer wp_num [1]; E—E—ERAEHE
Pallet_layer wp_num [N]; £—%| N BEFEELHE

Pallet_Pillar_Height

BAAXI R Pallet EEBNNHNUESTE (mm)
[BEAN ZHSE2BANE]

Pallet_Via_Point_Offset

X F Elevated Height fZE#1T X, Y. Z HF@E#B3
Pallet_Via_Point_Offset [0]; [ X ##THXI#31 (mm)
Pallet_Via_Point_Offset [1]; [ Y 3##THEX 3 (mm)
Pallet_Via_Point_Offset [2]; [ Z i3 {THEXN#31 (mm)

Pallet_Approach_XY_Z

HXF Pallet_Elevated Height Before Placing FI{Z& , B
Pallet_Via_Point_Offset ZJAMIIE , BB Z LB
Pallet_Via_Point_Offset[0], [1]; @ X. Y H#HITHX B3
(mm)

Pallet_Approach XY Z[2]; BB Z #R#EEKEDE (mm)

Pallet_Elevated_Height_Before_Placing

REFEGRIN TRESE (mm)

Pallet_point_wp

Pallet_point_wp_N; #&k#k £ N NEFHLE
Pallet_point_wp [0]; F&FMEX TR X #EHEXT R
Pallet_point_wp [1]; fFMEX TR Y BB XR
Pallet_point_wp [2]; FFHEXN TR Z BAMEN KR
Pallet_point_wp [3]; F&FMEX TR RX #AHEIT <R
Pallet_point_wp [4]; FFMEX Fikik RY #HEIT xR
Pallet_point_wp [6]; & FMX TR RZ HEVEX KR

Pallet_set_wp

Pallet_set wp_N: #&#R L% N MEFHIRE
[1]: X NARRE S
[2]: FAENBEE (M1 FFHE)

TM Palletizing Operator Kit fEAHA+H =4 : 1.0

SAFRRA 1 1.0
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B
[3]: XN ZEBFE (M 1 7))
[4]: FEGX TREHRRZRE (M 1 FFHR)

I

[5: REQE (BE 0~7)

Y
I—) X
[6]: MEFRAESX (0:E¥; 1: TE 180 EHE)

[7]: BBFEHEARX (0: EXE; 1: ITE 180 EHE )
[8]: Xt RIAIFEM (1 =Dbox1; 2 =Dbox2 )

Note
B’BR:
XHERENRSH , ISE 2329 B TH - SHREZHNEEET.

2.3.3 F{m B & E N HKRBRINIZIE
ERAPHLEUEBEHERSRERNEZREME , 7T TMstudio XHRAE X
ConfigPallet.txt B4ZRAME R , AEHHEKRIB . ( LLXXHARTIEN TMstudio & LARH , #17T

CASH )

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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| @vuine o P
[&] ConfigFoot.xml 2020/1,%
= ConfigHead xml 2020/1,%
|£| ConfigPallet txt 2020/6/:
|Z] Freelmgeadil a1 £ 404

7] Freelmd | ConfigPallet.txt -
|%] freetyp (F) (E ) V)
1% gl2psdTH Palletizing OF.unl

£| lterLog
[ | JointLir

BRRALKRBRITLTTR , WEENREHERBR QL Wizard , RBEHEITED , [ik OK G7F
BiginR,

WARNNING

Invalid Scene Format,Load default scene?

o

Impart/Export  Property

Select Robot T™M12 o

Change Tool

Tool: Adjustable flexible gripper with offset

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0 38



IMPORTANT

IMPORTANT

2.4 TMflow

EE.
LHRB R B HLUTRZEN AR ER |, HEEBRAEWM XML A2 FiRESH , Wik
WA, FEKRD, EHREQEENRINE, At , FABEAREBCEHZERIAE,

EE:
HRBERTEMUATRIRZEARTEN , R ENBEEREERIRFHEEEZE

2.4.13C AEEE Text File £ TMflow
1. F TMflow , REELAN= , BRERSE > SLAISH,

= %0 mm/s 100 % e O B

System Setting

@ O© % & & .

Language System Update Group User Account Network Import/Export

= A B 5 HE @

Date Time Administrator Network Service Backup\Restore  Input/Display Devices  Auta Remote Mode

2. RKRETEMEZELKTCA.

= %0 mm/s 100 % 3 [A376 g O E
Import Export Select files Selected files
RN

[E] Hardware Recor
EZ Project

[&) Tep

[&) command
| 7} component
IF Point Base

., Operation
L Space

DGR

Global Variable

Path

T

o
2
=

\WSETMAOBOT v FreeSpace:

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0 39
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3. MUBRABEERT , EBEVEBABRR ( FULAR TMPLTZOP ), BRi OKo

= < 2 WOomm/s 100% % [S7E| g @ B

Robot List

TMPLTZOP

4. R Project , RikER EANEEZ Projects RIEFTA Preject fg , Project & HII7E BEE
B8,

2 Momm/s 100% A7 g D B

\! \ Selectfiles  TMPLIZOP Selected files
m - | gTMOperator TMROBOT_TMPLTZOP V002 Gri |
pp

.Impemof TMROBOT_TMPLTZOP_V002 Mai

) Tcp nop
e 5 MOperator TMROBOT_TMPLTZOP_ V002 Pill
arnp
[©) commana | . TMOperator TMROBOT_TMPLTZOP_ V002 Rel
ease.zip

Space

Gilobal Variable

I Operation
I L3 Pamy I
I % Motion Record I

Sl Modbus

Device 0 \USB\TMROBOT b Free Space: _

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 40



= < 2 Womms 100%=[EE| g D B

_‘m Selectfiles ~ TMPLIZOP Selected files
m & et TMOPerator TMROBOT_TMPLTZOP. V002 Grip:i
P

6 e TMOperator TMROBOT TMPLTZOP V002 Main.zi
I@ Tce a p

8 pa TMOperator TMROBOT_ TMPLTZOP_V002_Pillar.zi
I@ Command P

& e TMOPerator TMROBOT TMPLTZOP V002 Releas

ezip

'_;: Modbus :
. Device 0 \USB\TMROBOT g Free Space:

5. CAEHKRBRTHNAXXHNREH#KTE, SEARNXH , [k Layout.txt , B
EEA LA

— 2 2 Womm/s 10% %[ g D B
u !} Selectfiles  TMPLIZOP Selected files
-IC TMROBOT
I ? R I - | Drayout.txt 8 e :MOpculu, ROBOT_TMPLTZOP_ V002 Grip.2i
TMOperator TMROBOT TMPLTZOP V002 Main.zi
, Operation W e
' space p
i nee  TMOperator TMROBOT TMPLTZOP V002 Pillar i
=] Giobal Variable I P
= s TMOperator TMROBOT_TMPLTZOP V002 Releas
ezip

o
" Ethemet Stave
I ] I . Device 0 \USB\TMROBOT V[ Free Space: _

2 Womm/s 10% %[ g @ B

m g Select files TMPLTZOP Selected files

Il
/T\

TMOperator TMROBOT_TM!
| f Point Base I I B rowa 5 tor _TMPLTZOP_ V002 Grip.zi
- TMOperator TMROBOT_TMPLTZOP_ V002 Main.zi
. Operation I 8 4
Space
8 TMOperator TMROBOT TMPLTZOP V002 Pillar.2i
=] Giobal Variable I P
= [y TMOperator TMROBOT TMPLTZOP V002 Releas
enp

[ rerne Layout txt

“
: Ethernet Slave
I ] I . Device Io \USB\TMROBOT » Free Space: -

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 41
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242 B EFIL/HIRFX M2 10 ®5E
ERALCAZEHR , MERENMZ 10 UBRIZED B FLEHERNGE, FEREUTHRIR

Eo

1. T TMflow , REEVHMEBRRK/EHFEIBTE B R,
2. THAARIEMNE K REABHRIOKRE > EAEEARENL
3. HEHRBEFRYT , H D005 DO1REN L.

= L WO0mm/s 100 % % |A376 g O B
T 11 S

10 Settings while Project Error x

10 Setting Mode
Keep Current ® Customized

Control Box

o L 1 2
B ] 10

End Module

oo

. TARIEME K STWMEELIOIRTE > FHAEEEN.
5. HEHEBEFEFERYT , D005 DO1IEER L.

2.4.3 F I TMflow 1R E
FER IR TMflow Hi8E

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 42
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2431 REIZNER
BI5R*2 : function , mode 2 FHABFEZ SET T R. fI®HA 500mm , ERERIRT
B, FRAENEMRRBTREUNATETEIt 2 HRNA % T,

Calculate pillar D . "var_Only_Robot_Mode”

_— e o
elongation value I e bypass
\u;’ V Al ET53 d

Limit value to

0 ~ 500 mm
Update base s
“Pillar_robot_base” - il

T UM pilsrroboe ()

bass

update T
M

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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2432 ENRHKE
B : mid_put , LLAEF If &, FRF 490mm FEL |, FAEMEIRR BITHEUMN
ATFamgitz R RAE T,

MAE EFHRE

Set DO_0O:H; DO_1:H

Timeout reset DO_6

*
. *
[ e ,—L l “‘
= Iowa .* pillar_up
&

* 1/0
No
¥ If
Yes

100ms 1
-
1%

Vv

k mode_ 2
—
function

MAE T R
Set DO_O:L; DO_1:H

Timeout reset DO_6

2.4.4 % & TMOperator TMROBOT_TMPLTZOP_V002_Pillar
BHTHEARED , BAHRITURRE , HRBUTSREE,

1. JF/8 TMOperator_ TMROBOT_TMPLTZOP_V002_Pillar T %,

TM Palletizing Operator Kit fEB B+ ZRARA : 1.0 XHARAS : 1.0 44



"0mm/s 100 % “ [6387 g O =

B Batch Detete

TMOpsstor TMROBOT TMIR TZOP VOO2 Grip
TMOperstor TMROSOT TMIRLTION VO01 Pilar m
WO e T SO i e T

TMOperstor TMROBOT TN TZOP VOOI el

TMOpsstor TMROSOT T

[ componentzat

2. K& A Pillar_Calibration ¥ = EH4EE .

T

M0 mm/s 100 % p = O E

Sl

@

Wait for

¢ =7

=
=

i

z

& i+

=4
=

H

rod

Vision

Gateway

Pause

I_)

Goto

)

Display
Circle

Network

Path

“ BB TMOperator TMROBOT TMPLTZOP V002 Pillar pillar_UP pillar DN Thread 1 T < v

T

SET3
o i
Displayl

T

V. Pillar Calibrat

v @ p N
Y global ‘ FAIL

o0 Y,
X
& pillac DN
A . p \ v ;

v - (T) Farl

T e o | , f

Yo b d
v SET g )
v
not_auto £

S

)

3. Hif Variables # A& E., #iA bool E A true,

TM Palletizing Operator Kit fEAHA+H =4 : 1.0

SAFRRA 1 1.0
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= £ MOmm/s 100 % 3 [6387 L =

Node Name

Digital /O

Variables

Analog /O

= 2 MOomm/s 100%5[A37]| g @ E

‘--1'

T
Operation Modins
pace Dice
r A " ®
[1/0] 1/0

5ot 10 while St 10 whide

Stop Watch FIT Sensor
L O =
Wiew Serial Port
@
Fam Jeint
Girtali Leasng

Note B
2 bool BN true B , IAFMITEHIIEIE, & bool 7y false , WA AFRIBEECEEIRE
FRAFBABENIRRGE ARRESXN N BEE,

4. RENH. ET =R LM PLAY/PAUSE HiFF M. &ERZh , EIE I Calibration
OKEEMXBEERE. WiAFMFERE , AJ# Stop .

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0



™0 mm/s

sk :

100 %

o HITUHRIER , FEAMEFZIN D THRIEE.
o FEHEAVHREMBRBRUSABEERNNNIESEER,

2441 BRERIESE

‘

RATARERESREN , XTMERBEISIRESE. SRUOT :

1. 1 F TMflow , RE=BRTHIRE > #HI8.

Robot Setting

73, <> ?’ 10

Wizard Vision Setting TCP Setting 1/O Setup

% a —
J =
"l @ Var o
Posture Setting TMmanager Global Variable Text File Manager

2. RE@mHARZ,

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0

™0 mm/s

100 %

O =

111.prog

]

M

ZI
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%0mm/s 100 % g O B
[©)

Payload(kg)
Okg

%

3. EHREFEUTYNAHITIRE :
® i&DO 6N H(high)2/EEH—T , Bi& DO 6N L (low), 3T
BEE,
e EDOORL
® ¥ DO_1HFH, FEIRKRERIK,

2.4.5 1% E TMOperator TMROBOT_TMPLTZOP_V002_Main
LU %918 & TMOperator TMROBOT_TMPLTZOP_V002_Main Tl B = £ 5% | 1 B a4t
FHHERFIFESHEHITEERE , HRTHRNA, BRBUTIRIZE :

1. TFFHEIREES | FF/F TMOperator TMROBOT_TMPLTZOP_V002_Main ¥ %,

— WMOmm/s 100 8

eI B 24t 4 MRESTRIRE T EHRES
® Step 1 - Import File

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0 48
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® Step 2 — Recognizing Box Position

® Step 3 — Teach Gripping Point

® Step 4 — Visual Recognitions

= 2 Momm/s 100% 5 [E387]| g 0D E
B
O o  TMOperator TMROBOT TMPLTZOP V002 Main  monpause  Thresd judge  varswnc  Advance2 Grip  Advance) Relesse  Ac L1 11 O v
¥ ®
° wx
O & &
v drtp  drtp =
> r = =
- V. R —————————————— ] ey
. 'i WV arancel Ge 4 { ’“
vl Paca Sty — Stey o T -
e nplay I 12 oach n R - Y
M ‘ 2 = e .,
i ) e : .,. < S >
4 ? gl g=p )
Subllow  Netw — i >, ‘4"
- I

2.4.5.1 Step 1 — Import File

1.

2.

M7 Step1_Import File $2/5 & 7 Variables.

2 WOmm/s 100% (2] g @O E
v [

]

Node Name

Digital /0

Variables.

FRERXNBEBRE , AT 241 CAZRITHBR (FRKEEB R
Layout.txt ) RERTEHIA.

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0
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WOmm/s 100 8

Expression Editor Setting

LTHR2 ELHPR 4 28 box1 5 box2 MANEI , HFHMEARKVFEMEMERE , RFIRTE box1 ,
RZ2NFEEBRE box2, REFHEE , A TSR box1 REBLH.

2.4.5.2 Step 2 — Recognizing Box Position
1. BREIZIRESE, AXBREBESE 2441 REYETE.
2. LI HESH Step2_Box1_Recognizing_Box_Position # 2T EHHER

o

.
I ' X
g Al d =
-~ Q =
- d o
' '
] © ’ o g d o
: . I
3. Click #3455 > Step2_Box1_Recognizing_Box_Position,

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0 50



2 Womm/s 100% s [37E| g O E

Vision X

Node Name Step2_Recognizing_Box_Position

Vision Job Step2 Recognizing Box Position

4. FiE&# s , Ai7 Step2_Box1_Recognizing_Box_Position Z £ & R

= 2 Womm/s 100% %K ¢ O B

5. # A TMvision REBHRES :
A EXRAEHSVHBRMNE , WAIEERHE 2+ , BRI ARIEEN
B,

. SFEBFHRE , HTFRTFETAKLE TM Landmark,

i BRBEZAATLLEZ TM Landmark , B4 EE SR REEE
FEt ¥R R AL,

B. BNE-XRERAEKRASUWHRAE , RUEEE , #TNRLENHS.

. SFEBFHRE , HTFRTFETAKLE TM Landmark,

i FHRNB[BAZNEIIEFHNANBRYE , ANBEREZVNTAFTE
TM Landmark,

i.  REMNMEE, HHE Initiate BIREVRLE , J% Reset Initial
Position , FUBIREN BNV E.
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= %0omm/s 100 % g

Flow-Landmark Live Video
™ Payload(kg)
INITIATE o"g
TMCam_AFO1 % Move Robot

227.00 ms

ENHANCE
Morphology
33.00 ms

All: 365.00 ms

6. HLBE AYHE TM Landmark & , AthE L A#ERTR.

— »O0mm/s 100 % g O B

Controller
Flow-Landmark Live Video
n Payload(kg)
Okg
NITIATE =
TMCam_AFO1 [l s
240.00 ms
ENHANCE
Morpholo
31.00
Continuous v speed  1.00% v
| Direct Move
FIND
835
77.00 m
6339
| -12.77
91.36
FINIS
28.20
All: 377.00

Note 7R
ZHL28 A B B E S M E T A UM El TM Landmark , 8] &5 Initiate > Edit , 3/TEE®EA
SHRE,

BEE:
FhS BT BB RMERE, BNIRHTEES KM,

IMPORTANT

2.4.5.3 Step 3 — Teach Gripping Point
1. BREIEIRESE. HXBETSR 2441 BEIESE.
2. T TMflow fE A LUZRHIZR RE ( 5822 W ) A2/ AZ FREE &4 , 5|$RMFR
R
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Controller

Payload(kg)
Okg

Jog Distance Continuous ¥ Speed 11.00 % Wi
Joint Angle Direct Move
@
)2 0.00
13 0.00
iz} 0.00
15 0.00
16 0.00
e S

sk :

YL FREE ZEAR AT R N2 HEER , IBATRERLKRENT T E, FHESFENR
Ao MBRIATEZEZENERA , B EIREM FREE 4 |, HRFBIENRAKT FIZI25.

THPERT , BB HMER L, BURBTEEL KM,

3. i%$% Step3_Box1_Teach_Gripping_Point ¥ ST S EWHER R > AT

BR > FENESBEALXRN > W@k, BUREHIEAXKER,
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— 2 Womm/s 100%“[B7| g @ B
o
Q?ﬂ " TMOperator TMROBOT TMPLTZOP V002 Main take mid_put INt Advances Interval Between Layers  Sucke i1 11 @ [ v
«»
Set Vision
5 @ |
Point Stop 1 o
@ % 2 ¥ ’WM”U‘L S
& Stant ‘
Wait for - Gateway \ >
) I ' 5 - O—' Q) " |r!vm(e3Rr]‘
i Pause V1 stoptimport :) o stp2 bt . ey ﬂ
File Bt Recogrtio. -4 Recognitio..
7 \ / = =O0—0
/‘ l—) @ Fanl )7’0,‘ o' %
Voie  Goto B Advanced ,'y”‘
/ e\ . s
E VD Advance! Ge \ f_o 9 p== o ﬂ aitfor_input ]
3 | nevat para.. 1 | Step3 Boet. T st [ seop3 g2 7 it Oo—
Pallet Display N - T2 each_ Grppy. 12 each_ Grippw.
—0—
4 [ Advarces ﬂ
¥ — — enval Betw.
Move  Circle J
’ —O0—, e Oo—
" allet_start “ #‘ ﬂ 1 N
@ I } s Stepd Boxl. P Stepd Box2. g
e S Visual Rec.. pue Wt Visual Rec... =0
ul /O \_ [ S0 H Advances_Vi
: =O—O =O—On =
@ o -
Wap  Path \ - J ~ v

2 YWOomm/s 100% 5[] g @ E
« IENEE R - (B

Matian Setting

Point Management
Import from -
EKi“"lF; P{‘iﬂu

Blending 5
mm

0 kg [Var]

0 i

[2] Precise pasitioning

2 Womm/s 100% 5 [376| g @ E
- EE T - [

=

Paint Manager

[T cavtion

Al modifications you made here wil apply 1o every
mode using the same pint.

Recorded on [ 20 [

Point M.

Pose

@ Cartesian Coordinate ) Joint Angle
X 107.945 Rx Durd
Y 136168 Ry 0010
Z 15.551 Rz 85271

Point Modification

2.4.5.4 Step 4 — Visual Recognition
e B BR B A M B4R b SRAME = £ RB IR, BT ThEE AT T #EB R TE H o< FA SR A BE 4T
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ey

B, AAERKMONEE, HEFHASTHEFE , FREUATIR

1. BREIFIRESE. HXBREESR 2441 BEIASE.
2. mifi Step4_Box1_Visual_Recognition ¥ = LI E B R

— L MOomm/s 100 % g = 0D B
] :

% o Bl TMOperator TMROBOT TMPLTZOP V002 Main take mid_put N Advances Interval Between Layers  Sucke 11 21 @ K3 _
Set Vision ;
& m

g
H

1@

3

Stap G
o - -~ :avam{m —
&n = ‘ Start O
Gateway
O
-—O— Advance3 Re
ﬁ Stap2 Box?. Jease
Recognitio. O

- N
Pause V| step import 12

P = =

z = O—0d
oo /—L Advanced W
- V1 achvancel Ge 7 — O J— S— aitfor. Input
| neal para.. (&ws,muﬂ [ Siepi&u&fﬁ

Display - J T2 each_Gripp.. T2 each_Grippi.
< 5 < 5

:@ =9

g

[

£
B

+

Mave Circle
Faliet_start

® I
SubFlow  Network
" s N

= ¢ Boxl ﬁ Stept BoxZ. E
f Rec. o Visual Rec
5 == O— O Advances Vi
R ) & Point
e ‘ exr Loo e
Warp  Path \ o 7 ~ -

&

AHMIMES > Stepd_Box1_Visual_Recognition , BRdih LA+,
4. TURESEHRFTEMAEH , BREBIA.

= 2 MOomm/s 100% %5 [A7E| g D E
- . o [N MR o [

Job Name Input:

B =

5. HAMRESE , SRERBETIRAREINT , RAEKLEFRRIE,
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P 2 MO0mm/s 100 % 3 [A376 D E
Controller
Camera List Task

Payload(kg)

Eye-in-Hand | N\ Okg
S B B O @ e
Ty i 3 §

\y N\

Jog Distance Continuous ¥ Speed  1.00 % v

Joint Angle Direct Move
@

2 -0.68

3 -0.90

i 188

15 145

56 -0.88

6. KREEF (B ), UBEHSRE.

2 MOmm/s 100 % “% [A376 L E

Controller

Camera List Task
Payload(kg)

@ T Ej @ Ij » ) { Ekg- -

Automatic or Manual Calibration

Continuous ¥ Speed 1,00 % v
Angle Direct Move
@
2 -0.68
3 -0.90
i 188
)5 -145
6 -0.88

7. KREELANRENSHARR . REFNERNZINAFTRREZERIA
|/, BF¥E. 5B, €A% BILEE A PREIULNEZARIIONF BT EE
SHUBERERE
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— P ™O0mm/s 100% A376 g O E
Stage 1: Tilt-Correction Controller
Camera Parameter Setting

| /g',lv ablé 5 \ Payload(kg)
Image Info o/ 3 < oOkg
f o 3 of workspa

()

Jog Distance Continuous ¥ Speed 1,00 % v
Joint Angle Direct Move
2 -23.25
3 -19.00
i -45.56
15 -85.50
56 16.83

@ & ==

8. THR1: HSNRE A BEBEPUABENEST, REREF—F

"0mm/s 100 % “ [A376 g O E

Stage 1: Tilt-Correction Controller
Eye-In-Hand Auto

Payload(kg)
Okg

[ | o e
- El . X

‘ @ Question

This stage is able to skip. Do you want to

Skip this stage 7
Jog Distance Continuous ¥ Speed 1.00 % v

‘ Joint Angle Direct Move

12 2325

3 -19.00
‘ Ja -45.56
" 15 -85.50

% 16.83

e ) ==l

> TEERRR , ER , UKIBHMBRE , EE#EAT—F,

> TEERRN , EF , FFHREHIMMNRE. BUUELETRREEESRE
BEFESSIT. FAATHERBAREES LY PLAY/PAUSE 41 , RIETHLEEA
LBEHMESMHRIE,
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= P MOmm/s 100 % *3 [A376 8

Stage 1: Tilt-Correction Controller

/g")i’ -_— Payload(kg)
% 3 ¥, v

&
[ )

Joint Angle Direct Move
2 -8.35
| 3 -63.39
i -17.77
15 -91.36
6 -28.20

9. THR2: REIEFENSRAAFIRETAETH. FEIAREMRNERFER
I, RARERDIABLINGE , REBE.

= P ™O0mm/s 100% g D B

Stage 2: Set Workspace

/‘9?’3 - Payload(kg)
fe, Okg

OfT— 3 o P D
U] e oy ~— [l s

Eye-In-Hand Auto

| [Tl Success

Workspace is set, please do not move
Calibration-Plate again!

SeloReae Jog Distance Continuous ¥ Speed 1,00 % v
| Joint Angle Direct Move
2 -23.25
13 -19.00
’ Ja -45.56
)5 -85.50
J6 16.83

e @ =

10. FHW|3: TEFERKE , BAUREEE L PLAY/PAUSE ST 05 Sin. #1285
ALTFHRRIETEFE.

TM Palletizing Operator Kit S8+ PR : 1.0 XHERE @ 1.0 58



— 2 Oomm/s 100% “: [A376]| g

Stage 3: Workspace: Controller

/g,’}‘) A0 Callbeation is Running, plesse keep Distance with Robot ‘ Payload(kg)
o . \ Okg

O

Jog Distance Speed
’ Joint Angle Direct Move
2 -23.77
| 3 -17.99
i -45.94
15 -85.52
56 18.20

11. THR 4: MEER , TEURER , SREHEF.

— L e
— P w0mm/s 100 % “7 |A376 g O B
Stage 4: Save Result Controller
Eye-In-Hand Auto
Payload(kg)
1T Okg
~ [ e
.
JogDistance  Continuous ¥ Speed 1,00 % v
| Joint Angle Direct Move
Calbea
2 -8.35
| 13 -63.39
Ja -17.77
4. Save Result 5 -91.36
J6 -28.20

12. REMFEREFEREFIETRAED. AANECTHETEERS , RAEIEME

2
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"0mm/s 100 %

Stage 4: Save Result Controller

Eye-In-Hand Auto Save Workspace

Workspace List Description of Selected Workspace from List

e

s See (mm)
Error Vakss(mn)

T

Description of Saving Workspace

R

sint Base Tool 10 FreeBot
Mame for this Workspace Untitled
Jistance Continuous ¥ Speed 100 % Y,
| int Angle Direct Move
e
Pl type 1 e rame of workspacs and Press Save, "
B » 835 A
3 -63.39 X
’ m 777 ¥
. =N =N 5 -91.36 K
% -28.20 3

13. EZMYHESEO G , 2 Stepd_Box1_Visual_Recognition Z £ R R

BERERE,

2 "WOomm/s 100%

=

Vision Job

Sep2 Pecognang tos Fouton
Shepd Vit Racogrson
Vepd Boal Recogrton fos Posron
Stepd_Bou_fece
Stepd_boa2 Viwsl Recogaition

Sheps Vsl Recoanizon P

= 2 WOomm/s 100 %

Controller
Initiate Live Video

Hand/Eye/Object Type

@
[ start o raiPoston
2 -8.35
13 -63.39
_ = e
Lighting 5 -91.36
[Cenase J6 -28.20

Idle for Robot Stabilization

Payload(kg)

Okg

~ O s

@ ) ==

L =
n:|

Payload(kg)

oOkg

Joint Base Tool 10 FreeBot
JogDistance  Continuous ¥ Speed 1,00 % v
D Joint Angle Direct Move

: e © mx=
Pixel: (0166, 0003); RGB: (000, 000, 000);
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14. KREEFMRELFEPEH. TERTHEFPESOHIN , BEERZITEFEFR
TR,

":0mm/s 100 % A376 g O E

Initiate Load Workspace

Hand/Eye/Object Type Description of Selected Workspace from List

Camera Parameters

Continuous ¥ d 1,00 % v
t Angle Direct M.
” -8.35
13 -63.39
4 -17.77
m 5 91.36
Dlerse 16 28.20
Tdle for Robot Stabilization -
2 e e [ e |
Pixel: (0825, 0940); RGB: (255, 255, 252);

2.455 ERBBMAEEEN

B A LAY RS HEREE DIM4 , BUE DIM4 iR High B , BRIV AREEEEE
i, AREATREL

2.4.6 i&E TMOperator TMROBOT TMPLTZOP V002 _Grip 5
TMOperator TMROBOT _TMPLTZOP _V002_Release

B ET R R EMBEXRTEKIMMER , &EE Advanced2-8 F BITHEAREREARZX
U, AT REREALAHRITER,

2.5 B HERIZE

TM Palletizing Operator 3 A P12t T #HBHE BRI , AXIMERENNARF. A THRBIHMZERN
R INEE :
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100% 87| g O B

™0 mm/s

o Bl TMOperator TMROBOT TMPLTZOP V002 Main

take

i put w

Advance’ Interval Between Layers  Sucke 1 ! )

O o Start
I I
- : o fusdiend - | g; A
a (‘* - -
B O- - d
) v doe f dm
o : )
2.5.1 Advanced1_General_Parameters
# £ XB Fi#R ik
1 Use_Vision_or_Not Bool TRUE True: BARMIEEESS AR
False: 1&FBEE N EFREFE K
Control_Mode = {M, N}
M =1, A TMstudio ®E;, ZBSH N
2 Control_Mode Int[] {1,1} M =0, 8 TMflow W AE N
N = ZHERIZE [1~3](1: palletizing; 2:de-
palletizing; 3:change pallet)
B —ERZTHRENBERLBEBENHNEMG , &
3 Box_Sum Int 0 MR BE T REE.
0 = No limit
o 1. \NA M ARTT 1A A%
4 Start D t Int 1
an_mrection " D: MEEMARARTF 4%
Palletl_Start_Layerindex = {M , N} B M EHH
5 Palletl_Start_Layerindex Int ] {1,1} Box N A& Eﬁﬁyﬁi&i{k
M= MHEM A% IRFT 188 R 2K
N= X NEHH RS
Pallet2_Start_Layerindex = {M , N} B M EHH
6 Pallet2_Start_Layerindex Int ] {1,1} Box N AU Eﬁﬁyﬁi&i{k
M= MEMRRTT B R
N= X NEHH RS
Retry_Count_Depth = {M, N}
7 Retry_Count_Depth Int [] {3,3} M =B E 1K
N = 8XERNSE TE(mMmM)
Box1_Weight ={M, N}
8 Box1_ Weight Float] s M=1, A TMstudio i&E, ZHESHN
M=0, /R TMflow @ AE N
N= FEEE (ko)
. Box2_Weight ={M, N}
9 Box2 Weight Float 15
oxe_tTelg oall | LS T R TMstudio RE REBEN

TM Palletizing Operator Kit fEAHA+H =4 : 1.0
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M=0, f#H TMflow @ AE N
N= RHEEE (kg)

10

Palletl_Elevated_Height

Float

{1,200}

Palletl_Elevated_Height ={M , N}
M=1, A TMstudio i&E;, 2SS N
M=0, A TMflow @ AE N
N=XEFE&EEASNSE (EZHM)

11

Pallet2_Elevated_Height

Float

{1,200}

Pallet2_Elevated_Height = {M , N}
M=1, A TMstudio &€, ZHESH N
M=0, {8 TMflow A& N
N=XBRFEFEEAENSE (EZFM)

12

Palletl_Via_Point_Offset

Float []

{0,-400,-
400,0}

Palletl_Via_Point_Offset={M, X, Y, Z}
M=1, f#H TMstudio®RE, ZBSH X, Y, Z
M=0, 8 TMflowwmAEBEX, Y, Z

X, Y, Z=REB®W X, Y, Z 5sEE
Elevated_Height <Bk

13

Pallet2_Via_Point_Offset

Float []

{0,-400,400,0}

Pallet2_Via_Point Offset={M, X, Y, Z}
M=1, fH TMstudio®RE, ZBSH X, Y, Z
M=0, #H TMflow#mAEX, Y, Z

X, Y, Z=®RBHX, Y, Z 5@k
Elevated_Height J<BX

14

Palletl Approach_XY_Z

Float []

{1,30,300}

Palletl_Approach XY Z={M, X, Y, Z}

M=1, #H TMstudio &8E; ZHSH X, Y, Z
M=0, {8 TMflow mAEBEX, Y, Z

X, Y, Z=FEBERKHNX, Y, Z(mm) FEOE

15

Pallet2_Approach_XY_Z

Float []

{1,30,300}

Pallet2_Approach XY Z={M, X, Y, Z}

M=1, /A TMstudio i&E;, ZBSEH X, Y, Z
M=0, 8 TMflow WAEX, Y, Z

X, Y, Z=FEHENHN X, Y, Z(mm) EEEE

16

Palletl Elevated Height Before
_Placing

Float[]

{1,100}

Palletl_Elevated_Height_Before_Placing = {M , N}
M=1, A TMstudio ®E, ZHESH N

M=0, A TMflow #WAEN

N = WEFERETENEE@mMM)

17

Pallet2_Elevated Height Before
_Placing

Float[]

{1,100}

Pallet2_Elevated_Height_Before_Placing = {M , N}
M=1, 8 TMstudio ®E, ZHESHE N

M=0, A TMflow #AEN

N = WEFERETENEE@mMM)

18

Palletl_Pillar_Height

Int[]

Palletl_Pillar_Height={M , H1, H2,6 H3...... }
M=1, /A TMstudio &E, ZHSH H

M=0, A TMflow #AE H

H= REEA®RIRLELB-—EHNXNNTHAESXENENS
E (mm)

19

Pallet2_Pillar_Height

Int[]

Pallet2_Pillar_Height={M , H1, H2,6 H3...... }
M=1, /A TMstudio &E, ZHSH H

M=0, A TMflow #AE H

H= REEA®RRLB-—EHXNNTHASXENENS
E (mm)

20

Palletl Offset

Float []

{0,0,0,0,0,0}

Palletl Offset={X, Y, Z, RX , RY , RZ}

TM Palletizing Operator Kit fEAHA+H =4 : 1.0
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# £% T ¥ Sk

X, Y, Z, RX , RY , RZ= A% X,Y, Z,
RX,RY,RZUERBEWEEE (mm , mm , mm,
ELOE E)

Pallet2_Offset={X, Y, Z, RX , RY , RZ}
X, Y, Z, RX , RY , RZ= &%’ X,Y,Z,

21 Pallet2_Offset Float ] | {0,0,0,0,0,0} RX . RY | RZ B REEGEEE (mm , mm , mm |
E.E E)

22 Palletl_Name String | “ Pallet 0" B A TMstudio 8 E & MRS

23 Pallet2_Name String | “ Pallet 1" & & H TMstudio & E LM RIRAB F

24 Interval_To_Leave Int 300 MEBREAE , FENE (ZER ) BREHRHES.
True: IUNISERED

25 Air_Pressure_Detection Bool FALSE [False: TOUNSERED (MRTKRER , REER
False)

TRUE: %R % — MW EFERES TIEE

26 Movement_Protection Bool FALSE N : =
False: REUNBIRRE —MNBEARRES TEE
jon = =] I
7 Movement_Protection_Layer Int 4 p Movement_P\rotectlon True , HBItkRIEMERE
—EREE , UMLK
. = E@ ﬁt |
28 Gripper_Sensor_Feedback Bool Ture True: BRI Biek B RATA

False: RJg 3h3% T 4= Ri=g B 540U

2.5.2 Advanced2-8
Advanced2-8 R EFE A A RENEIREHITHE , TREHEMGREFNERE , HAFREXRE
A, &EH A BExHER , R, L& , REMEZRTHE QR Code,

Advanced2-8 BIiiBENX :
% iR

Advanced2_Grip ZERIRBATAP ARMENREIES,
Advanced3_Release ZEIRBEATAPARMENBRBIES.

ZEIRBATAFBASSREATHNERSENS , LBREBRERE,
Advanced4 Waitfor_Input | #i& : B3 DI14 ik

AE  EHEAEFEFERIRE , NMSATET — MW EIFRERERZIRE.
Advanced5_Interval_Between_Layers | BLEIRIB AV AR ERENEE BB MERE |, Fli0iE AR,
Advanced6_Via_Point | ZEIRE A TFHA P E# Via Point "f’f

Advanced7_Box_Placement | ZEIRTBEATAF~SRELORT

Advanced8_Further_Vision | ZEIRTBEATAFBNEMSUREXINNARR , flNFZEERE,

-
A EERNESTRELCRES Y FRERENE ZHHES THEE,
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L’
<, £
;n?‘@ﬁha
oS < P
o
. 0]
) "o f
"‘(‘ "/ ! | 'An 4 ‘h?
S e Foak By
3 o= o
g | e B
5 g - 31
ATRUA o mEs MEBABTEE
WAL EEEA | RERNEIEE

Relevant Parameters

var_now_layer_inder

e

R
SRR (BEZHER)

var_box_info[2]

FEESE (nm)

var_pillar_now

HAUESE (mm)

var_now_right_left LRI
S 1: H. 20 &

var_via_point_way R R 75 ]

N _ 1: %, 2: &RHE

2.5.3 TMOperator TMROBOT_TMPLTZOP_V002_Main 11 B F EEIREEKRE S L E
HttmENEIRERESHTE , TRHEEMREINEE.

HitERRRESHITEEN
Tk B AR

subflow take take process
subflow mid_put put process
subflow ini initial process
subflow Sucker_ON gripper on
subflow Sucker_OFF gripper off
subflow function collect several repeat function
subflow Via_Point do Advanced6_Via_Point
subflow flow_in_take take process
subflow flow_in_put put process
subflow Pallet_start general setting and start
subflow waitsensor do Advanced4_Waitfor_Input
subflow Take_Judge grip status and retry action
thread Thread_judge several judgement in thread

TM Palletizing Operator Kit fEAHA+H =4 : 1.0
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ey

LS £ AR
thread nonpause several judgement in non pause thread
thread varsync variable sent to TMM

2.5.3.1 Subflow Pallet_start

Start

O
co'

V' General seft
ing

enter 3

v

flow in_put

W Stop

i

bool

bool

float

bool

bool

bool

int

int

bool

bool

bool

bool

2.5.3.2 Bl & function

ModeO:
Mode1:
Mode2:
Mode7:
Mode8:
Mode9:

TM Palletizing Operator Kit fEAHA+H =4 : 1.0

HM\HIT IR,

var_suck_re
try
var_USE_TM
M
var_wp_hig
her_cri
var_Only R
obot Mode
g_TMOpera
tor_TMROB
OT_TMPLTZ
OP_SmartMm
idPoint
var_Use_tea
ch_opposit
e_grip
g_TMOpera
tor TMROB
OT_Pillar_C
ontrol
var_find txt
_display _ti
me
var_smart_p
ick
var_pallet_V
1P1_debug

var_bRobot
X

var_ignore_
path

hEEE , e R EYE.

= true
et FEB TMM $R4ETHEE,
= false
= 20 ‘"t M EEFIBNIRE mm,
= false **s., - L
| EFERE - TF sensor AL
= false "ol \id point ABC S EBKATF ABC
D faree T HU¥) Tool RZ 180 EREEAHK
JPrTTLL I EFEFHIER
= 2
Lot TR R R RATE
- 100 ° )
| MBEAES True : A smart pick
= true " False : B —fXESS
false .++***| V1p1 debug mode
false

true

Robot X &&E

FEZE | et REIEE,

B txt BERT point/set BIEE.

BR—EFIIT X, BHZEFH point & set.
B UAERE,
BRI —R , REEMEENINET , REEE/INETF.

MEPIT—IR , REFRERAE.

MHREZEEAREZD mm,

SAFRRA 1 1.0
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.’

® I txt MESEHI

—

W0 oz Frevar 0y L Set search string=

porpramedlll(| T TP T PPN .
R " box1_Elevated_Height"
g

box1_Elevated_Height[0] =1
Read setting from txt
| zend ‘a,
. r-I\ A .'v..
|\ reesie Kby, * Send command
g 0.
'0
[ Disalaya? ."..
. v '0.’

(>~ I *+ Receive command

WaitrarZ® T
R"" ! Ty,

E --------- If receive value is reasonable
\u"/ SETEevated ) l
|_ _Height | s, "

(o]
BoxZ £l 2 . .
e Fighs * Set receive value to variable

2.5.3.3 Bl take

|
ct! mode

" @ ,

P S S— S — S

p
) . .
) \ - 1 -
V' modsg cVt A model_Cvt v mode? Riol ‘-i“ mode3 LtoR V. moded Rito
oRLnormal = | oRLdifferent 1 l - | v

M @ "y . @ A .)’I p C.E) ey \ (? /'l

Gateway: var_pallet_ctl

0: [pallet] take from conveyor put to Right or Left with same box

1: [pallet] take from conveyor put to Right or Left with different box
[change pallet] take from Right and put to Left with same box

[change pallet] take from Left and put to Right with same box

R o n

[de-pallet] take from Right or Left with same box and put to conveyor
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ey

2.5.3.4 B2 flow_in_take

Calculate Vision job point
Find Box1

" Vision job point

-
W SET vision o
| ot

Advanced VP

(- J tl} -
Vision_Slend L4
T ] 1000ms X
- LN . 18 T
v
“ o - s -\\n
.
3 waitssnsor J il made
X itsans i
X J
.
.
.
.
/—8;\ R .
: Step4 Boxl
, - oo
it mode [ Visual Reco - N,
e » model CVi V| model cl 1
oflaarmal oRLdiFErent
4 \ _
N N
V. modeq cvr ply M model cbt P
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Back to flow_in_put
With enter_2

Back to flow_in_put
With enter_1
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Take from
right pallet
Take from

conveyor

Pallet has ship

sheet on box
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Take from left

pallet

Pallet has no

Pallet still has

box
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2.5.3.5 B2 flow_in_put

Put to right pallet Put to left pallet Pallet has full box Put box on pallet

.

Put to conveyor

Pallet need ship
sheet

on box
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2.5.3.6 £ 7% thread_judge

b
nPase | | m pause | ) ,
O %
o | =
—— r, \_‘g‘_
# o
— g N irora

Detect DI_4 (L) Detect DI_2,DI_3 Detect end Detect

Air pressure error Layer protection module DI 0, DI 1
DI_0,DI_1 Pallet detection

Grip protection
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Detect reflash

Left pallet

2.5.3.7 %2 nonpause
Detect reflash
Right pallet
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yo 00 e
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Pause recover
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.
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Reset DO_6
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Pause set Pause recover
DO_15(H) Set DO_15(L)
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2.5.3.8 EIRFE(SF)2 A< R
® Palletizing
B Palletizing EUREFEEIREZE KR

~ " 5 vVision
SF: flow_in_take
- N
/ P_Take_pz

SF: take
P_Take

P_Take_pz
SF: Via_point

U

P_Put_appr

SF: mid_put P_Put_pz

P_Put

P_Put pz

SF: Via_point

B Palletizing TAREFEEREZRXR

P_Take_pz

! P_Take
P_Take_pz
SF: Via_point

~

P_Put_appr

SF: mid_put P_Put_pz

P_Put

P_Put_pz

SF: Via_point

P_Take_pz
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SF: Waitfor_input

SF: Further vision

SF: Gripper_ON

SF: box_placement

SF: Gripper_OFF

SF: Waitfor_input

SF: Gripper_ON

>

SF: box_placement

SF: Gripper_OFF
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® Change Pallet
B Change Pallet B & &R EZ AIX R

P_Take
(on palletA)

P Take pz
+boxH

P_Mid(A)

SF: mid_put

SF: Via_point

P_Mid(B)

/ P_Put_appr

P_Put_pz

SF: mid_put

N
/
B

P_Put
(on palletB)

P_Put_pz

P_Take_pz

SF: Via_point

SF: mid_put

P_Take

(on palletA)

® De-Pallet
B De-Pallet N EREIREZBEXR

P_Take
(on palletA)

P_Take_pz
+boxH

SF: mid_put

SF: Via_point P_Mid(A)

P_Mid(B)

/ P_Put_appr

SF: mid_put P_Put_pz

P_Put
(on palletB)

P_Put pz

SF: Via_point

P_Mid(B)

P_Take_pz

N

SF: mid_put

P_Take

(on palletA)
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SF: Gripper ON

SF: box_placement

SF: Gripper_OFF

SF: Gripper_ON
>

SF: box_placement

SF: Gripper_OFF
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2.5.4 TMOperator TMROBOT_TMPLTZOP_V002_Main 1 B h E Sk, &I, XK
HitBIREREEEN
2 B (global)ZEZFEI B LL g TMOperator TMROBOT_TMPLTZOP_#@%& , T RF2/F
(global)ZE & X E R g_TMOperator TMROBOT_TMPLTZOP_2Z 59 & .

1 | global | Box_num Box number that have been finish
2 | global | right_left Currently process right(1) or left(2)
3 | global | start R_index process index of right pallet
4 | global | start L_index process index of left pallet
5 | global | Pillar_height currently pillar elongation
6 | global | Right_full flag for right pallet is full
7 | global | Left full flag for left pallet is full
) ) Middle point oriation ABC refer to box
8 | global | SmartMidPoint
placement ABC
9 | global | Pillar_control pillar control selection
10 | global | Mark_Golden vision mark base for the teaching box
11 | global | Mark_Golden2 vision mark base for the teaching box2
vision mark base to 3DLM base for the
12 | global | Mark_To_ Box .
teaching box
vision mark base to 3DLM base for the
13 | global | Mark_To_ Box2 .
teaching box2
14 | global | 3DLMbase 3DLM base for the teaching box
15 | global | 3DLMbase2 3DLM base for the teaching box2
. var_flow_in_take = "TRUE", while taking box
16 | local var_flow_in_take . . .
var_flow_in_take = "TRUE", while putting box
var_take from_CVO _R1 L2 = 1 while box
taking from conveyor
var_take from_CVO _R1 L2 = 2 while box
17 | local var_take from_CV0_R1 L2 ) )
taking from right pallet
var_take from_CVO _R1 L2 = 3 while box
taking from left pallet
var_put_to_CV0_R1_L2 = 1 while box putting
to conveyor
var_put_to_CV0_R1_L2 = 2 while box putting
18 | local var_put to CV0O_R1 L2 )
to right pallet
var_put_to_CV0_R1_L2 = 3 while box putting
to left pallet
19 | local var_pillar_high pillar max elongation Analog input value
20 | local var_pillar_low pillar min elongation Analog input value
21 | local var_pillar_now pillar now elongation value(mm)
22 | local var_pillar_length pillar max elongation value(mm)
23 | local var_now_right_left Currently process right(1) or left(2)
24 | local var_total_wp_max max working box arrange
25 | local | var_now_wp_index index for box number refer to the pallet
26 | local var_now_layer_index index for the layer number refer to the pallet
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, index for box number refer to the layer on the

27 | local var_now_layer_wp_index
pallet

28 | local var_wp_higher_cri max control error for pillar moving

29 | local var_pillar_pre last pillar elongation value(mm)

30 | local var_box_info box information

31 | local var_slipsheet_info slip sheet information

32 | local var_now_set_wp set information for box

33 | local var_now_point_wp point information for box

34 | local var_suck_fail_retry retry for gripping box fail

35| local var_box_hold recognize for box is hold
var_pallet_ctl = 1 for palleting AA box
var_pallet_ctl = 2 for palleting AB box
var_pallet_ctl = 3 for changing pallet box right

36 | local var_pallet_ctl pallet to left pallet
var_pallet_ctl = 4 for changing pallet box left
pallet to right pallet
var_pallet_ctl = 5 for de-palleting AA/AB box
var_smart_pick = TRUE for using smart pick

. function in vision job

37 | local var_smart_pick ) .
var_smart_pick = FALSE for not using smart
pick function in vision job
var_vision_find = TRUE for using vision job to

38 | local var_vision_find grap t_)o_x . . )
var_vision_find = FALSE for using teaching
point to grap box

39 | point | suck_P take point on conveyor

40 | point | suck P_Zup z shift of suck_P

41 | point | suck_P_Zupup z shift of suck_P_Zup

42 | point | mid_pos middle point

43 | point | subflow_blend middle point

44 | point | subflow_blend2 middle point

45 | point | tar_p target point of putting box

46 | point | tar_pz z shift of tar_p

47 | point | tar_appr with approach point of tar_pz

48 | point Pillar_move_pose protect robot pose before pillar will activate

49 | point | Vision_Blend point before doing vision job

50 | point | Opposite Box1_Grip another teach point of taking box1

51 | point | Opposite Box2_ Grip another teach point of taking box2

52 | base pallet_base p base of point tar_p

53 | base pallet_base pz base of point tar_pz

54 | base pallet_base appr base of point tar_appr

55 | base base_mid base of point mid_pos

56 | base | subflow_blend base of point subflow_blend

57 | base subflow_blend2 base of point subflow_blend2

58 | base | vision_Step2 Box1 Recognition_Box_ Position base of 3DLM on box1

59 | base | vision_Step4_ Box1_Visual_Recognition base of vision mark on box1
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60 | base | vision_Step4 Box1_Visual Recognition_SmartPick | base of SmartPick vision mark on box1
61 | base | vision_Step2 Box2_Recognition_Box_Position base of 3DLM on box2
62 | base | vision_Step4 Box2 Visual Recognition base of vision mark on box2
63 | base | vision_Step4 Box2_Visual_Recognition_SmartPick | base of SmartPick vision mark on box2
2.5.5 TMOperator TMROBOT_TMPLTZOP_V002_Pillar ®RHF 5%
+F(global)ZEEZ MBI LL g TMOperator TMROBOT_TMPLTZOP_#& , BT &X+H£H/
(global)ZEE & X ER g TMOperator TMROBOT_TMPLTZOP_2Z Gy & #Fo
1 global | pillar_ AD_H pillar max elongation Analog input value
2 global | pillar_AD_L pillar min elongation Analog input value
3 global | pillar_pass flag to recognize calibration pass or fail
4 local var_pillar_AD Analog input value
5 local var_pillar_AD_pre Last analog input value
6 local var_pillar_move_cri judge pillar is moving or not
7 local var_timeout100ms timeout value
8 local | var_Voltage at_Pillar_Top pillar max elongation Analog input value
9 local var_Voltage_at_Pillar_Bottom pillar min elongation Analog input value
10 local var_AD_nochange flag to recognize judge pillar is moving or not
11 local var_automode calibration mode auto mode or manual mode
2.5.6 TMOperator TMROBOT_TMPLTZOP_V002_Grip 1l B A3
The prefix of the global variables is all named after g_ TMOperator TMROBOT_TMPLTZOP.
Therefore, the table below lists the global variables with their names after the prefix.
1 global | Pallet_Grip_Status judge grip status is ok or not
i Detection_Drop_Flag = TRUE, user can
2 global | Detection_Drop_Flag .
detect box drop status in thread
3 local var_count retry count
2.5.7 TMOperator TMROBOT_TMPLTZOP_V002_Release Tl B A2 ¥
2 F(global)ZEZFAIEE LL g_TMOperator TMROBOT_TMPLTZOP_#%& , M TRF 23
(global)ZE &N E R g TMOperator TMROBOT_TMPLTZOP_ 2 GBI & o
1 global | Pallet_Grip_Status judge grip status is ok or not
. Detection_Drop_Flag = TRUE, user can
2 global | Detection_Drop_Flag .
detect box drop status in thread
3 local var_count retry count
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2.6 HRRAR
I Num. Name = [Type |[Default |
Iiversion & control [ Use Vision_or_Not Bool TRUE
T L LT T T l/////l .- I Control_Mode Int[] {1,1}
pallet_version=1.1 slBox_Sum Int 0
111.0;1.1;2.0 73 Start_Direction Int 1
palletﬁcontrol=1--""' ElPallet1_Start_Layerindex Int[] {1,1}
lipallet_control(start from 1) P allet2_Start_Layerindex Int[] {1,1}

llcontrol = 1 ;Palletizing

licontrol = 2; Depalletizing Advance setting in main page

/lcontrol = 3; Changs pallst Control_Mode[0] =1 : read from txt pallet_control value
Control_Mode[0] =0 : pallet_control = Control_Mode[1]

HHITT R T
/[Pallet_1 y
HHI R

/Ipalletx_bhase_xyzabc base relation : robot base to palletx base (without axis 7)-------~
pallet1_base xyzabc=-600,-1100,-680,0,0,0

JIpallet setting Ix,ly, h(mm), weight(kg); Pallet base
pallet1_info=1216,1200,150,0 Robot base to pallet base

/Mayer number + layer type 0:box; 1: slipsheet; 2:finish;

pallet!_layer info=3,0,1,0.2 - Total 3 layers, layer 1:0(box), layer 2:0(slip sheet), layer 3:0(box),

/itotal object number, layer1 object number Jlayer2 object number ... .(slipsheet layer : object
number =0) max 20 layer
pallet1_layer wp_num=8,4,0,4 -~ Total 8 box, layer 1:4(4 box), layer 2:0(0 box), layer 3:4(4 box),

pallett_layer wp_sum=8,4.4.8 " 10421 8 hox, layer 1:4(4 box), layer 1~2:4(4 box), layer 1~3:4(8 box),

/ipalletx_Piller_Height=pillar move offset(mm)

pallett_Piller_Height=100,200,300 - Pillar height : layer 1:100(mm), layer 2:200(mm), layer 3:300(mm)

ST =
/box_1

ST z
IIbox_info: box setting Ix,ly, H{(mm),weight(kg) label; - ------------""""""
box1_info=22,10,12.5 5,0

X
/Iboxx_Elevated_Height :box taken point offset(mm) L1 indicate x direction;
box1_Elevated_Height=300 L2 indicate y direction;

i .
/lbox_2 Box elevated height(mm)

IR T T T T T
/Iboxx_info: box setting Ix,ly,H(mm),weight(g),label;
box2_info=22,10,12.5,100,0

/Thoxx_Elevated_Height :box taken point offset(mm)
box2_Elevated Height=300
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/Ipalletx_Via_Point_Offset{mm) robot base Via point define x,y,z shift value from box Elevated_Height point

pallet!_Via_Point_Offset=200,200,100 ------- Refer to robot base

{Ipalletx_Approach_XY_Z(mm) pallet base ; Approach_XY_Z
pallet1_Approach_XY_7=30,150 i
/IPillarx_Elevated_Height_Before_Placing pallet base ¢ .
pallet1_Elevated_Height_Before_Placing=20 X '% 4

{Islipsheet setting bx,ly,H{mm),weight{g);
pallet1_slipsheet_info=1200,1200,10,100

/I point xyzabc (float) o >
pallet1_point_wp_1=-825,-340,140,0,0,0 = =<
pallet1_point_wp_2=-615,-340,140,0,0,0
pallet1_point_wp_3=-835,-540,140,0,0,0

Pallet base

Box position base on pallet base

/lpalletx_set_wp_y

pallet1_set_wp_1=1,1,1,1,0,0,0,1
pallet_set_wp_2=-1,1,2,2,3,0,0,1
palletl_set_wp_3=1,1,3,3,5,0,0,1

[1]: pallet x number(reserved)

[2]: layer number(start from 1)

[3]: index(for layer)(start from 1)

[4]: index(for pallet)(start from 1)

[5]: approach{range 0~8) pallet base ----=""~
[6]: put way (0: normal) ¥
[7]: take way (0: normal; 1: tool RZ 180 degree take)

[8]: (reserved)
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2.7 Base and Point 11 &

@ =
P3 P I
. Y (% 0’?'.@}‘\,\'3 =5
4 = S\ :/
~<—is
P1
&> g ‘@’)))
v\ W) :
S0 )
‘F:‘/ /3‘\ &
'J‘% ,»‘,-_’f;.; 7 k T
N o o B - /1
Ty g: ,f‘f,'r;gif _ L
f:i; v '
|
base point
P1 Infeed suck P
P2 Infeed suck_P_Zupup
P3 base_mid mid_pos
P4 pallet_base_appr tar_appr
P5 pallet_base pz tar_pz
P6 pallet_base p tar p

P1, P2 calculation:

Without vision mark find:

1.Base Infeed = B3
2.Point suck P = P take;

Base:
1.B1(from 3DLM)
B1 B2 2.B2(from vision mark)
4 With box height
s [ Calculate to
BB,B'?'X— 3.B3(box corner robot base)

4 .B4(box corner base on B2)

3.Point suck_P_Zupup = suck_P + Elevated_Height

Point:
1.P teach(base on B1)

With box height
Calculate to

2.P take(base on B3)
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With vision mark find:

Base: Point:
. 1.B1(from 3DLM) 1.P teach(base on B2)
B1 B2 2.B2(from vision mark) With box height, B4
s With box height Calculate to
ZT Calculiate to 2.P take(base on B3)
5383 3.B3(box corner robot base)
BT x

4 .B4(box corner base on B2)

1.Running vision mark base B2r

2.B3new = B2r * B4(box corner base on B2)
3.Base Infeed = B3new

4 Point suck P = P take;

5.Point suck_P_Zupup = suck_P+Elevated_Height

P3 calculation:
Point mid_pos = suck P

Base base _mid = Infeed + Via_Point_Offset

P4,P5,P6 calculation:

P take (base on B3)

B3

Point:
tar_p = tar_pz = tar_appr =P take (base on B3)

1
Base: L)
pallet_base p(B6)=Robotbase (B4)"Pallet base(BS base on B4)*Box 80
base(B6base on B5)

pallet_base pz= pallet_base_p+ Elevated_Height_Before_Placing

pallet_base_appr= pallet_base_pz+ Approach_XY_2Z2

Base name mapping to flow variable
1. B1(3DLM):
vision_Step2_Box1_Recognition_Box_Position
vision_Step2_Box2_Recognition_Box_Position
2. B2(vision):

vision_Step4_Box1_Visual_Recognition
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vision_Step4 Box2_ Visual _Recognition
3. B3(box corner)
var_base 3DLM_A
var_base_3DLM B
4. B4(box corner base on B2)
g_TMOperator TMROBOT_TMPLTZOP_Mark_To_Box
g_TMOperator TMROBOT_TMPLTZOP_Mark_To_ Box2

Point name mapping to flow variable
1. P teach(base on B1)
Step3_Box1_Teach_ Grippint_Point
Step3_Box2 Teach_ Grippint_Point
2. P take(base on B3)
var_point_take A

var_point_take B
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