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This section introduces the master-control program for Kawasaki robots and the procedure of setting up
the communication with a robot through the program.

CONTENTS 1



CHAPTER
ONE

KAWASAKI SETUP INSTRUCTIONS

This section introduces the process of loading the robot master-control program onto a Kawasaki robot.

The process consists of the following steps:

+ Check Controller and Software Compatibility
« Setup the Network Connection

+ Load the Program File

« Test Robot Connection

Please have a flash drive ready at hand.

Note: A USB 2.0 flash drive is recommended. Otherwise, the robot controller may not recognize the flash
drive.

1.1 Check Controller and Software Compatibility

+ Controller: no requirement
« Controller system software version: no requirement
- Additional controller software options: not required

+ Mech-Mind Software Suite: latest version recommended

1.2 Setup the Network Connection

1.2.1 Hardware Connection

Plug the Ethernet cable into:
+ An Ethernet port on the IPC
+ The Ethernet port inside the accessory panel on the front of the controller
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1.2.2 IP Configuration

To allow communication between the IPC and the robot controller, both must have an IP address in the
same subnet. This means that the first three numbers of the IP addresses should be the same. For
example, 192.168.100.1 and 192.168.100.2 are in the same subnet.

1. Check the IP address of the IPC: please use the ipconfig command in Commmand Prompt or Power-
Shell to check the IP address.

2. Onthe teach pendant, press on Aux., and then select 8. System — 12. Network Setting.

T ROMCO1] - Vil Teach Pendant 0 = T ROICO - Virtua Teach Pendant 0 = e ROICO1) - Vil Teach Pendant 0 =

[Progzan__ [Comment. STEP C i [[Proezan_ [Coment STEP PC [Prostan_ [Coment STEP 7 RON [Horor/llcrces
il ain T || |[rautost. = [l ain 1 || [reautost] = nain 1 || [[reautost ML%«%I
[ UL 1) [zeautost] 1 ST | [ | ) [raest i [ 3 L o) [lasautost| A el
(EL15) Motor poner ORF. L SPED (E1%) otor poer OFF. i (B1135) Hotor poner OFF. i
L2 iEPGT| ] vzl [Toafiee. cov) W2
IERROR . .
T TOINT toc b 1. Program Conversion 1. Menory Available 18, USB Keyboard A
2 TOOL tooll 2, Save/Load 2. Inhibit record 19, Operation Panelless Setting
3 WHILE TRUE HK once | 3, Aux, Data Setting 3, Reset Check Sum Error 96. Operation function level
4 CALL mechuind (1) laiting 4. Basic setting 4. Software Version 97. fuxiliary function level
5 ;JMOVE #PPOINT (0, 0, 0, 0, 0, 0) o5 o 5. Advanced Setting 5. Initialize system 98, Change operation level
6 B e || 6. Input/Output Signal 7. Gheck Specification
(@) ERLHD | % iiﬁiﬁiiﬁ ‘
RrPS a ]q » l
OFF | Monitorl | Monitor2 e [
ESS
Record 1/q Selects Systen I: Selects Network Setting I:
R | |

3. Set IP Address to one in the same subnet as that of the IPC.
4. Set Subnet Mask to 255.255.255.0.

Note: |If the IP address is set to either 192.168.0.1 or 192.168.1.1, please set Subnet Mask to
255.255.0.0 instead.

5. If you are using a network gateway, the gateway address should also be set. Please consult your IT
support for help.

1.2. Setup the Network Connection 3
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EJ} ROT[CO1] - Virtual Teach Pendant 0 —

L! MA1N 1 l#autost : REP. SP0
[ 1T 11| || 2#autost L2 i

[(B1135) Motor power OFF. {TEP CONT| MAlN, SEAED
LuZREP, CONT,| K92 .
fx ten:letwork Setting i
Port 1
TP &ddress I I
Host Mame I
subnet Mask ’ : !
| Gateway : : .
Primary DNS Server 0. oL 0.1 0
Secondary DNS Server [ 0L 0.1 0.1 0
Domain Mame [
MAC Address eth0) 00:09:0F:03:01:12
bletwork Lddress B i il
ets Tress
Tnput range : [ - 285]

6. Press the ENTER key to confirm, and then restart the controller.

1.3 Load the Program File

1.3.1 Prepare the File

The program file is stored in the installation directory of Mech-Mind Software Suite.

Navigate to xxx\Mech-Mind Software Suite-x.x.x\Mech-Center\Robot_Server\Robot_FullControl\kawasaki,
and copy mm_control.as to your flash drive.

Note: Copy the file to the root directory of the flash drive. Do not put it in another folder or rename it.

1.3. Load the Program File 4
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1.3.2 Load the File to the Robot

1. Insert the flash drive to the USB port inside the accessory panel on the controller.

2. Check the Program and PC areas to see if any programs are running. If so, backup and exit the
programs according to the following instructions.

INTEREP SPD ACC  TME TOOL CLAMP

JOINT 9 1

J/E QUTPUT

JOINT
#“2 WEI .

INPOT

Program [CommenF ] STEP PC roN Weororlllcvers E

AN 1 1#autost o RED, DD ,

[ L ][l I 2xautost e |
Mar, SPEED

f

HE once
daiting

D R
ey LICC

EXT, HOLD

1
2 T00L tooll
‘ 3 WHILE TRUE DO
4 CALL mechmind (1)
5 ;JMOVE #PPOINT (0, 0, 0, 0, 0, 0)
5 END
i [EOF]
| RPS a a
OFF Momitorl | Monitors J/E
AP Ll
Record T,0 Tool Marual
Monitor I Output

If there is a program in the Program area, please create backup first.

Follow the steps below to back up all files except for system logs to the flash drive.

1. Press on Aux., and select 2. Save/Load — 1. Save.

1.3. Load the Program File
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ch Pendant 0
Zran [Cmunen? STEP Y R TOR|[|CYCLE(f¢
ain 1| [[rrautost] T . 5,

L 1) [|2rautost] T |

UN || [0
I = AN, SPEED
(E1135) Hotor power OFF. 0y
a8 :
I

(E1135) Motor power OFF,

e ROTICOT - ViwelTeach Pendant 0
r
)
Bz, /Loa

. Bux, Da e
4, Basic setting

5, Advanced Setting

6, Input/Output Signal
7. Log Functi

8. System

2. Press on Input File name to input a File Name for the backup file, and then press on SAVE.

H ROT[C01] - Virtual Teach Pendant 0 —

dux, -Save/Load :Save

Pleass select the file to save, |

Place of File [ |
File WMams
Save Data ata
MAME (%) . TYPE  SIZE(KE) PDATE
. portlist) = 0,1 21/08/09 12:16
asm_cont, txt = L2 21/08/09 13:16

21/08/09 12:16
21/08/09 12:16
21/08/09 12:16
21/08/09 12:16
21/08/09 12:16
21/10/22 19:08

De'. Lirmx Uzed Area 0 KB Empty I—‘&r.

cml_conf, txt e
cm?_cont, txt ==
cm3_cont, txt e
default, as i 14
1d_conf, tzt S
mechmind_server, as 45

-

-

-

-

-—-Jd::'CT:IPCJCJd:D
o0 Dl oo —1 1 b2

() KB

Tnput

Cancel robot control program and kill PC programs.

1. Press on the Program area, and select Cancel register in the drop down menu.

1.3. Load the Program File 6
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E’} ROT[CO1] - Virtual Teach Pendant 0

fm mAin 1 I#autost TEP. 80D
[ ] 1 || 2#autost Auz, . I|
MAN, SPEED
. JOINT
(EL1S5) Mote oy proRan  ham Ml F‘T—I]
— CALL PROGRAM = el
TNTERP ¢ THPUT
EDIT [irectory ERROR
1
2
3 WHILE —
4 CALL o Jaiting
5o MOVE RPS (OFF
i [ED?] Bite IEET. HOLD
| RPS a Q
OFF Momitorl | Monitor? J/E
AP Ul
Record I/0 Tool Marual
Monitor I Output

2. Press on Aux., and select 8. System — 10. PC Program Run/Stop — Selects Abort.

1.3. Load the Program File
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11 ROT[CO1] - Virtual Teach Pendant 0

3 ROT[CO1] - Virtual Teach Pendant 0

Progran [Comuent STEP o

I#autost
xautost

~ MAN, SPEED

[

ERROR
T0

R

Program

[Comment

STEP

PC

1#autost
Zxautost

L2

. Program Conversion

FEP, 50 |

VAN, SPEED

E

(E1135) Motor power OFF,

MAt, SPEED

kel ™

0 3
12, Network Setting
15, FIP Server Setting

1, Memory &vailable 18, USB Keyboard

2, Inhibit record 19, Operation Panelless Setting
3. Reset Check Sum Error 98, Operation function level

4, Software Version 9
5, Initialize system 98,
T, Check Specification

8. Environment Data

Buriliary function level
Change operation level

Selects PC Program Fun/Stop

[

I
I
PRV % Bave/Load
3 TE 1508 10 OHS once | 8, fux, Data Setting
4 CALL mechwind (1) aiting || g Eiﬁ;ﬁ;iﬁ;ﬁm
g é%OUE HPPOINT (0, 0 0, 0, 0, 0) [REG OFF & Trput/output, &4
HOF] LT, HOLD nction .
= | 4| a >
0| Menitorl | Monitor2 Eii
Forward
Record I/ Selects System
Monditor
= RO1[CO1] - Virtual Teach Pendant 0 - < RO1ICO1] - Virtual Teach Pendant 0
TEACH Program  [Comment STEP PC TEACH Program  [Comment STEP PC
i 1#autost REP. GPD 1#autost
[ T 11| || 2#autost . [ T Zsautost

op
4, Select Continue (POCONTINUE)
5, Kill PC Prg, (PCKTLL)
B, Selects Status  (PCSTATUS)

Selects fbort

(PCABORT)

[

3. Press the ENTER key to abort PC program 1. Then, press 2 to change the program number, and
then press ENTER to abort PC program 2.

1.3. Load the Program File
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H ROT[CO1] - Virtual Teach Pendant 0 —

NI |Program  [Commert ]| [ SIEP PG RUN ||[noror||[cvers
i I#autost
[ N 11| || 2#autost o

EEP, 5PD

PC Program Mo,

| Oodo 4§ ¢ |} | J

Enpiit eange = (1= 5

4. Press the R key to return, and select Kill PC Prog..

1.3. Load the Program File 9
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E‘} ROT[CO1] - Virtual Teach Pendant 0 —

TEACH Program  [Comment ] STEP PC RN Uororllever s
1 autost
REP, SPD
[ M | || 2#autost A,
éError in recelving message JEL%'; M%SEE_EF
Error in receiving message |Lu2| & BT

1, Selects Start  (PCEXECUTE)
2, Belects fbort  (PCARORT)
3

. Selects Stop (PCEND)

Selects K111 PC Prg, (PCEILL)

5. Press the ENTER key to kill PC program 1. Then, press 2 to change the program number, and
then press ENTER to kill PC program 2.

1.3. Load the Program File 10
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§5J ROT[CO1] - Virtual Teach Pendant 0 £
SO ((Progran [Comment ] STEP FC

i 1 autost
[ T 101 |2 autost Au,

Mak, SPEED
JOINT

RUN (||MOTOR |||CY¥CLE

EEP, 5PD

PC Program Mo,

| Oodo 4§ ¢ |} | J

Enpiit eange = (1= 5

6. Press the R key to return. Check the PC area to see if any programs are still listed. If so, repeat
steps 2 and 4 until there are no programs listed in the PC area.

3. Make sure that the robot is in teach mode, and make sure that the Program and PC areas have
nothing listed.

1.3. Load the Program File 1
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Program  [Comwert J{ | STEP PG RN ||oron||lcvers
REP. SPD
[ i 3 AUz,

[AR, SPEED i
JOINT
va e

EXT, HOLD

RPS zfi gil
OFF Monitorl | Morator? J/E
B | & L
Record /0 Tool Manual
Monitor 1 Output

Note: To switch the robot to teach mode, turn the Teach/Repeat switch on the controller to TEACH,
and the teach lock switch on the teach pendant to ON.

4. Press on Aux., and select 2. Save/Load — 2. Load.

URDKM] 1l Teach Pendant 0 = {:}Ro[m 2l Teach Pendant 0 = [URM[(OJ w h Pent

o
TEACH Progran [Cotlm\,ent STEP PC Progl‘am [Couuuent STEP PC LE| TEAC PIO&IEIVI [Oamment STEP PC
L REP. 5P
[ oos ] L1
L

L
”A” SPEED FC progran aborted. o = 1002

SPD |
[ oo M
(E1135) Motor pover OFF, Jﬂ% "AN SPEED (ET135) Motor power OFF. /%
Loz Lin

| By Save/Load

-'uuu B

é&%ﬁﬁm O e |0 o Toia Sttve ® P — )
4 CALL mechnind (1 4, Basic settmg 10, Butosave Configuration
5. Advanced Setting
5 ME WPOM(O’O ULy 6 Inpu'./Output Signal
l EIJF] EXT HOLD | 7. Log Function
l 8, System
e o =
4| 4 > .
Monitorl | Monitor2 =

(ES)

Record T/
Monitor

Selects Save/Load | Selects Load

5. Press on mm_control.as in the file list twice to select it, and then press on LOAD.

1.3. Load the Program File 12
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H Multi Function Panel Mo —

| fux, s5ave/Load:Load

Please select the load file,
Place of File [inux\, |

File Name control, as |
Load Type W 411 Data [ Specified Data
AME (%) TYPE SIZE(KE) PDATE
arm_sv6, d11 =i 966,5 20/06/12 18:11
arm_sv7, d11 s 96,5 20/06/12 18:11
armprm, dat — 1552 | 0B ALE 18i]]
ASDTOC, EXE — JL 0 2iineil 18:11
asterm, exe e 83.0 20/06/12 18:11

as 85 240.1 22/06/30 17:10
mn_control, as . b8 8.0 22/07/08 21:09]
port_det, thl — L0 20/04/14 10:49
port_ref, thl = 0,3 20/04/14 10:49

o

runPoés, exe — 92,5 20/06/12 18:11
Device Linux Uzed Area 0 KB Enpty & 0 KB

6. When loading completes, make sure no errors occurred during loading, and press on the R key to
exit.

1.3. Load the Program File 13
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. E'_‘_J} Multi Function Panel Mo —

fiux, :f '-,.-'LIZIZIELIZ‘_[:LIZIZIELE[
Loading, ., {, \mm_control, as)
Program init()

Program 1nmit_datal)

Program autostart?, po
Program autostart, pe
Program motion parser ()
Program main()

Program mm_control(, branch)
Program get_next_m_ptr()
{Program get_next_a_ptr()
1 Beal
File load completed, (0 errors)

1.3.3 Further Configurations

1. Press on Aux., and select 5. Advanced Settings — 2. System Switch.

{27 RO1(CO1] - Virtual Teach Pendant 0 - {8 ROTICO1) - Virtual Teach Pendant 0 - {3 RO1[CO1] - Virtual Teach Pendant 0 -

| IRl |[Proszan  [Coment J) ([ STEP LY Rn [mororfloveie]l B L) ¢ RN [[[soror]|[ovone]| IR ([Prosran  TComent i) L RN [[[soror]{fovers
T REP. 5o | | ree. o0 | T2, 5P
[ B |- il | . B | Gl o B [ B | i
(E1135) Motor power OFF. o ﬂ%?-l::%n ared error state, Jﬂ’l% o EPEED ! Fleared error state. Jﬁ% M%;EED
) 2 W £ =
I i
JOINT 1 [ J[ il
e

|
- INTERP SPD ACC_TVR T0OL CLAP J/E  OUIPUT __IWUT e :Bvanced Seti
). 9 1

tting

1, Program Conversion

i

JOINT 9 0
1 POINT tooll = TRANS(0, 0, 0. 0, 0, 0) 2, Save/Load

e F once | 3 fur, Data Setting S N—
4 CALL mechmind (1) Jaiting 4 4. Enc, Valve Error Range at Power-ON
§ SMOE ROINT(0,0,0,0.0,0 TS O . il
[EOF] AT HOLD 7. Motion Linits
8. Slow Repeat
% P 9, Interface Panel
== q q > 12. Deviation Linit for Continuing
OFF Monitorl | Monitor2 o 17. Tool Change
Ll 18, MOVING AREA KVZ LINITS
[ES3
Record /g Selects Advanced setting ,— Selects Systen Switch
Monitor I

2. Press on Next Page, find AUTOSTART.PC and AUTOSTART2.PC, check the On boxes of these two
programs, and press the ENTER key to save the changes.

1.3. Load the Program File 14
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EJ} ROT[CO1] - Virtual Teach Pendant 0 —

! REP SPD
' [ ]| I e
[’*]I-EN SPEED |
JI]I
|
| Suz, :Advanced Setting:Svsten Switch _ E::‘.
Class Switch Name
MESSAGES W On | FEEs
SlLEERN W On | EEGE
AUTOSTART, PG W On . [ Off
AUTOSTARTZ, PC | M On | IERE
AUTOSTARTS, PC T On W Off
AUTORTARTS, PO [~ On W Off
AUTOSTARTS, PO [~ On W Off
ERRSTART, PG [~ On M Off
AITOSTART, LG [~ On W Off
DISFTO_01 [~ On W Off
HOLL, 5TEPR [~ On W Off
Ws_COMPOFE [~ On M Off _
. DoWe ON:Effect, OFF:Ineffect

3. Press on the Program area, select Directory.

1.3. Load the Program File 15
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E‘_‘} ROT[CO1] - Virtual Teach Pendant 0
TEACH

ileared ETTC

CALL PROGRAM

PG Compent. Input
ancel reglster

Display contents

Program  [Comment ] STEP PC ron Weororllicvers
REP, SPD
[ ] ] s |
[aN, SPEED
NOW PROGR&M | -

ujhz'[ué )

EXT, HOLD

4. Select main, and press the ENTER key to save the change.

Monitorl | Morator? J/E

=Y I n
Record /0 Tool Manual
Monitor 1 Output

1.3. Load the Program File
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E'_?} ROT[CO1] - Virtual Teach Pendant 0 —

[irectory

FROGEAM MNAME — STEP LI COMMERT

| autostart, po 35 ( )
autostart?, po T8 ( ) '
get_next_a_ptr by ] ;
get_next_m ptr Gl ) |
init T )

motion parser O )
test e )
Trput i

5. Switch the robot to repeat mode, press on the white button below Aux., and change the drop-down
options to STEP CONT and REPEAT CONT.

1.3. Load the Program File 17
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EJ} ROT[CO1] - Virtual Teach Pendant 0 —

Pﬁam [Commen’F ] STEP PG RN Uororllever s
AT 1 1#autost = REP. SPT
[ M 1| || 2#autost ;
: MAN, SPEED
2% STEP CONT)(| mZ ]
_ LyZRED, CONT|| =
f [ERROR
| STEP
,_ AIITO
2 TOOL tooll CONT
i 3 JHILE TRIE D0 P
4 CALL mechmind (1) g
5 JMOVE #PPOINT (0, 0, 0, O, 0, 0) REPEAT || [FP5 OFF
6 END CONT
(A0R] EXT, HOLD
RPS 'Efl -Efl lii* ]
OFF Moritorl | Monitor? S ‘
Forward
Record /0
Moritor

Note: To switch the robot to repeat mode, turn the Teach/Repeat switch on the controller to RE-
PEAT, and the teach lock switch on the teach pendant to OFF.

6. Restart the controller. Now the teach pendant should show the following interface, with two PC
programs running (indicated by the asterisks after the program numbers) and 1 displayed in the
STEP area.

1.3. Load the Program File 18
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[H ROT[CO1] - Virtual Teach Pendant 0

Progran [Gommen? I [ STEP PC roN Wororlllever s
‘ AT 1 1#autost = REP. SPT
[ M 1| || 2#autost ;
f MAN, SPEED
2% $TEP CONT|| Tz
| LyZRED, CONT|| =
i [ERFOR
| STEP
, BITO
2 TOOL tooll CONT
i 3 JHILE TRIE D0 P
4 CALL mechmind (1) ng
5 :JMOVE #PPOINT (0, 0, O, 0, 0, O) RepEaT || [FES OFF
5 END CONT
e EXT. HOLD
RPS. ]a ol »
OFF Monitorl | Monitor2 S
Forward

Record /0
Monitor

Note: If the STEP isnt 1, please press on the STEP area and changeitto 1.

1.4 Test Robot Connection

1.4.1 Configure Robot in Mech-Viz

. Open Mech-Viz, click New project to create a new project.

. Select the robot model in use in the next page.

. In the toolbar, change the Vel. (velocity) and Acc. (acceleration) parameters to 5%.

1
2
3. Save the project by pressing Ctrl + S.
4
5

. Right-click the project name in Resources and select Autoload Project.

1.4. Test Robot

Connection

19
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1.4.2 Configure Settings in Mech-Center

1. Open Mech-Center and click on Deployment Settings.
2. Go to Robot Server, and make sure Use robot server is checked.

3. Check if the robot model displayed next to Robot type in Mech-Viz project matches the one in use.
4. Set the Robot IP address, and click Save.

1.4.3 Connect to Robot in Mech-Center

1. Click Connect Robot in the Toolbar.
2. The robot is successfully connected if:
- A message saying Robot: server connected to the robot shows up in the Log panel, and

+ Arobot icon with the robot model shows up in the Service Status panel.

1.4.4 Operate on the Teach Pendant

1. Press on MOTOR while holding down the A key to power the motor.
2. Press on CYCLE while holding down the A key to run the program.
3. If RUN does not turn green, press the RUN/HOLD key while holding down the A key.

1.4. Test Robot Connection 20
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Program  [Comment ] STEP PC roN ||IMoTOR
mr_corntrol 33 I#autost

I WL 2 1| || 2#autost AU, l"f;;"j
TEP Cowz| CHE, SPEED
Lo RER. cowr| b Ao

35 CALL get_next_m;ptr EUTG

36 GOTO head

HE. once
37 ELSE
TWAIT 0, 02 Waiting
first_count = first_count+l 2 OFF
IF first_county50 THEW x
5 first = TRIE Call main
RPS. a a »
off | Memiterl| Momiter? otep
Forward

ES

Record I/0
Moritor

The robot is successfully connected if MOTOR, CYCLE, and RUN are lit green, and no error messages
appear in Mech-Center or on the teach pendant.

1.4.5 Move the Robot

1. In Mech-Viz, click Sync Robot in the toolbar to synchronize the pose of the real robot to the simulated
robot. Then, click Sync Robot again to disable the synchronization.

2. Click the Robot tab in the lower right, and change the joint position of J1 slightly (for example, from
0° to 3°). The simulated robot will move accordingly.

3. Click Move real robot, the real robot should move accordingly.

Attention: When moving the robot, please pay attention to safety hazards. In the case of an emer-
gency, press the emergency stop button on the teach pendant!

1.4. Test Robot Connection 21



CHAPTER
TWO

KAWASAKI PROGRAM DESCRIPTION

2.1 Master-Control Programs

Program Description
init Set IP and signals
init_data Initialize variables

autostart.pc

PC program 1 for receiving commands

autostart2.pc

PC program 2 for sending robot pose and status

motion_parser

Subprogram called by PC program for decoding commands

main

Foreground main program

mechmind

The master-control program

get_next_m_ptr

Index control (motion)

get_next_a_ptr

Index control (storage)

2.2 Internal Signals

Name Signal | Description

stop_sig 2011 Stop motion

viz_conl_sig | 2012 | Master-control signal

22
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