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Motosight 2D for welding

1U/20VGlION

Can be used to detect lateral weld joint movement

For certain applications, it can also be used to measure weld line rotation

Does not detect depth (distance from camera)

Very quick measurement time (in general, fastest of all sensing technologies)
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CELEBRATING

Motsight 2D for welding: Config

20V glitorne

MOTOMAN® ROBOT
. CONTROLLER
= Preparation R
o 1
 Review “Motosight 2D Global Edition” =
manual
* Procure the work instruction SSGW-429
* Hardware TP | Comection| |
. . . B (CN-105) A
* Mount camera. Arrange for lighting (if H{g:;}ggg | 1{ —
needed). Consider provisions for protection -
from weld environment o
. ETHERNET
* Ensure all connections are made o TION
* Power + Ethernet / POE to sensor, — USER SUPPLIED)
COMPUTER
Ethernet to controller, Ethernet to PC ETHERNET Eihemet Gabie)
* Install In-Sight Explorer to PC 24v [EEEE=EEeeE
Mote: PC can be
* Install required camera lens for application ®) remaved after selup.
EuroFast
{EuroFast gﬁhemel Cal)le)
Povu\er Cable) : g
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../../1-General/vision/cognex/dx200 - global edition/manual - motisight 2D global edition - 169004-1CD.pdf
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Motosight 2D for welding: Setup Sequence of Operations

yueovalion

1. Configuration for: Robot <-> Sensor communication
2. Calibrate sensor for the working distance / stand-off distance

3. Program to application
1. Move Sensor to weld path to be measured, then move to stand-off distance.

2.  Adjust sensor settings for application
3.  Program macro instructions into robot job
4. Deploy shift amounts(s) and program weld path
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Motosight 2D for welding: Robot <-> Sensor Communication

w@ior

= Set IP address of robot port in the MS2D app

* On robot PP, open the Pendant Application for Motosight2D (MAIN MENU >
APPLICATION > “MS2D * * *”

e Set the IP address used for the DX controller LAN port (which was configured during
MS2D Work Instruction setup) into the “Robot IP Address” field

= Now that the sensor is connected to PC, lets Calibrate! ...
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Motosight 2D for welding: Calibration Overview
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= Calibrate the sensor to the robot based on the camera’s distance-to-weld seam (If
using multiple camera stand-off distances, repeat the following three (3) steps)

= Qverview — Calibrating sensor to robot
1. Teach User Frame to Calibration Grid/Sheet
Used to attach (orientation) camera measurement to the robot’s coordinate system

2. Move sensor to required height above Calibration Grid. Adjust Focus / Exposure.

Used to scale (Imm in camera = 1mm in robot’s frame) the camera measurement to
the robot’s frame, based on the programmed camera-to-grid distance

3. Runthe TOOL job

Creates a Tool Center Point / Frame. This TCP will be used during weld joint
measurement routines to utilize the camera orientation and scaling calculations
made above
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Motosight 2D for welding: Calibration

teach a User Frame to a printed calibration
sheet (use either “9-point target” or
“calibration grid” method)

1. With a good TCP of the welding torch, @ 6[}

= NOTE: Grid-with-fiducial
Calibration: offers adjustable grid
size for small camera field of view.
Also adjusts for lens distortion
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Motosight 2D for welding: Calibration

2. Next, move sensor to
required height above
grid, making sure entire
center element is visible
(note “IMOV method”
discussed later).

YASKAWA © 2015 YASKAWA Electric Corporation PE.000  Rev.i2 S —



= Motosight 2D for welding: Calibration

:gxw ol s omoe@&&[{z!ll”ﬂa&z@z '

* Run “CalibrateGrid” |20 --
in In-Sight Explorer. .
* Note: With . I
| ezl .

YASKAWA

method, adjust grid

calibration grid m .. .

size so at least the = Results
entire center S
element (the fiducial) e o= o
fits into field of view —

0 o5
‘Guud Marginal
Excellent

Note: pixel size of
the sensor is now

calibrated to an
actual distance in |
mm. P |

Exposure (msec) [

Auto-Exposure 'Disabled

I

Max Exposure Time

|
Target Brightness |
l

Start Row
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= Motosight 2D for welding: Calibration

* As an alternative to using e[ comeet | Reuts | fiter | tanguage
the In-Sight Explorer |
calibration method, you
may instead use the Easy
Builder programming
pendant application. D |

* Easy Builder Calibration: ot A -

. . Trigger )
requires used of 9-Point o = |
Tar et 7 -'wic1 iew Els

; e R
* Model: place box around ;
middle circle e

between sides of rectangle
defined by outer circles
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Motosight 2D for welding: Calibration

3. Third, run the TOOL job, setting
the required UF# that was used on

the calibration grid and also set the i 1o cnars v
Tool File# you’d like to have the ths a0t ks s

0007" and teach the calibration

TOOL job create. i v

0010°1)

J:T00L S:0000

0011° set LBOOO to the

Note: the measurement distances of 012" tool rusber to create

0013 SET LBOOD 10

the Cognex camera are now tied to e

robot coordinate systems via the Tool I e
0018’

File# that was just created. T

teach this position as the

As the sensor is used on different 05 it s tos) s Lot
weld seams across the weldment, this N
same TOOI Flle |S used tO apply the gg;; ig%zﬁu?ﬁ?ﬂgguu) LPOOD
. . 0029 GETS LPX000 $PX000

newly-measured Cognex weld joint L s e

. 0032 SETTOOL TL#(LBOOOD) LPOOO
location onto robot Base Frame /
User Frame coordinate systems ]
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Motosight 2D for welding: Stand-off Distance
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= Setting for Stand-Off Distance

* Configure for the camera’s “distance-to-weld seam.” For robot-mounted Cognex
cameras, for each weld seam the robot needs to position the camera to a certain
stand-off distance from the weld seam. This distance should be the same distance

used during the previous step’s calibration. Two methods exist: (1) User Frame
Method and (2) M2D-SFT macro job

e UF method:

1. teach a User Frame “A” onto the weld seam to be detected. Use either the

3-point method (manually teaching these points) or Calculated 3-point
method (MFRAME instruction)

2. Move the robot’s TCP to User Frame Origin (0,0,0) using the Tool File#
taught previously (when the TOOL Job was executed)

3. Repeat for each location of the weld seam you need to measure.

YASKAWA © 2015 YASKAWA Electric Corporation
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Motosight 2D for welding

* Setting for Stand-Off Distance

e M2D-SHFT macro job method:

e Manually configure a P Variable (ie. P127)
for proper camera height. (i.e. -120mm in
Z of Tool Frame using Tool # x).

POSITION YARIABLE

.
* Create a P Variable based on TOOL T '—23'333 T
Coordinates. Reference the TOOL FILE z [_-240.000|<TYPE>
. . . Rx 0.0000 FRONT S< 180
number used previously for calibration. Ry [ 0000 [oP R 180
Rz 0.0000 FLIP T< 180
 Set X, Y and Zamounts

1. Move torch TCP to center of grid
2. Execute IMQV P*** TF \y=***

3. Robot should move camera to
stand-off distance from grid and
roughly over the center of the grid
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Motosight 2D for welding

* Setting for Stand-Off Distance
 M2D-SHFT macro job method [con’t]:

e Reference this P Variable number in the
M2D-SFT macro job’s “SETUP” section.

* Create your temporary / test Job, insert
M2D-SFT macro instruction, and set
“MoveCamera2Focal” argument to a
value of 1.

* Move the end of welding wire / torch TCP &

to center of grid. INT LOCK + TEST START
this macro instruction and observe the
camera moves to the needed height /
location above grid

ARGUMENT SETTING
JOB NAME : M2D-SHFT
COMMENT 1

COMMENT?2

Pvarff masterPart 8

Pvarff DetectPart 9

Teach PvarMstrPt 1 Teach=1
WoveCamera2Focal 0 MOY=1

M2D-SHFT pMstr:16 pDet:3 Teach:1 move:(0

POSITION YARIABLE
TOOL
R :X -37.000

¥ §8.000 TOOL: [00]

z -240.000| <TYPE>

Rx 0.0000( [FRONT S<_180
Ry 0.0000| [UP R<_180
Rz 0.0000] [FLIP T< 180
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Motosight 2D for welding
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= Now to Program the Application! ...

= Open the robot Job to be used for detecting the weld seam location. Move camera
over weld seam (using UF or M2D-SHFT).

* From In-sight Explorer

* Make an In-Sight Explorer “JOB” from on an existing JOB. Note: do not create a new
job; rather, copy and change from an existing MS2D template.

* Add a Tool(s) to detect weld seam / part geometry. Adjust lighting / lighting angle
(robot position) / exposure. Set size of inspection Tool based on expected part
movement. Finally, set sensor to ONLINE and then LOG OFF from PC.

* For most applications, EDGE Tool is satisfactory for welding applications. EDGE is
convenient because it is portable (one Cognex Job / 1 Tool can be used for
multiple weld joint locations).

* Ensure the EDGE tool is perpendicular to the edge of the weld seam
* PatMax may be able to be used for smaller welds

* If you take care with Cognex settings (Tool size, location, lighting/exposure, etc.), you
may be able to use the same Cognex job for multiple weld seam measurements (ie. 10

measurements along a 10’ long weld seam might all be able to use the same Cognex
Job)

YASKAWA © 2015 YASKAWA Electric Corporation
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CELEBRATING

Motosight 2D for Welding

1U/20VGlION

%) o @ x

File Edit View Image Sensor System Window Help

4 L2 InSight Sensors

» In-Sight Explorer
» M HQo3338L

* Tool added via “Locate | —— AT ——
Part” > “Edge” tool

 Adjust for “transition”,
“contrast”, and “find
by” settings

= |If poor image stability is
observed due to poor
contrast, adjust ambient
lighting / add external light
source

= When completed with
sensor and Tool settings,
Exit Insight-Explorer.

4 JO Location Tools

i PatMaxe Pattern
;‘?'Pattem Tool Name IEdge}mmLap

# PatMax® Patterns (1-10) Taool Fixture [None
& patterns (1-10) Tool Enabled [0n
#ltdae Include In Job Pass (]
ﬁr Edge Intersection
M Eion

M Biobs (1-10)

# colorBiob

® color Blobs (1-10)
FarIrmm

Execution Time (ms) I
Description
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Motosight 2D for Welding

1U/20VGlION

O General =i

Tool Name [Edge_zmmLap

Taool Fixture [None

Tool Enabled [on

Include In Job Pass ||

Execution Time {ms) I

Description

& General Bk

Edge Cantrast [

Edge Transition [Light to Dark

Edge Width [

Find By |First Edge
Angle Range [

Result [02175)29°
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YEARS

Motosight 2D for welding

* Next, on the DX controller, open the PP Application for EASY BUILDER.

.........................................

File Connect Results Filter Language Help View

Robot Setup

Robot IP Address 192.168.255.1 MH

Camera Setup

Exposure Time
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Motosight 2D for welding

1U/20VGlION

= Assign variable(s) to inspection Tool(s) created previously.

EasyBuilder Robot Variable Assignment List
=-POSITION [4] Tool Name

‘ Remove Remove All
| Save Return

Current Job: 7-galvLap-MS2D-en-506--test.job
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Motosight 2D for welding

 Add INFORM commands
to process this | e | | ulzlA Bl &
Inspection | a

- SET JOB e | | '
* INSPECT

* ADJUST

* M2D-SHFT (Not partof | &5 |
the Motosight 2D sv%uém
standard macro jobs) el

LAY | UTILITY

0001 SET_JOB CAM_#=1 CAM_JOB=7 FORCE=0
0002 PAUSE

0003”

0004 MOVJ ¥J=14.00 PL=0

0005 DOUT OTHC1) ON fftrizzerLizht
0008 TIMER T=0.40

0007 INSPECT CAM_#=1 RETRIES=0 RT_DEL=0 DISABLE=0

0008 ADJUST YIS_Pf#=4 CAM_TCP=4 F/M=1 MK_UFf#=0 LOC_P}#=9 PAUSE=0
0009 M2D-SHFT pMstr:16 pDet:8 Teach:1 move:0

0010 SET P0O10 POOY

0011’

go12’

0013 MOVJ Y¥J=14.00 PL=0

0014 DOUT OTHC1) ON /ftrizzerLizht

| wovy vi=0.78
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Motosight 2D for welding

* SET _JOB macro

* Opens a job in the _m | |
COgneX camera. TO be | E:r,{ Il ARGUMENT SETTING

JOB NAME : SET_JOB

DISPLAY | UTILITY

called by this macro, the |—par ([T
Job name in the camera  [Pad] et ; o

must begin with a
number, and the
CAM_JOB argument
references this number.

. SET_JOB CAM_#=1 CAM_JOB=7 FORCE=0

YASKAWA © 2015 YASKAWA Electric Corporation
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Motosight 2D for welding

 INSPECT macro

* allows the Cognex | e |

camera to Trigger the | (i

t COMMENT1 P _ COMMENT2

measurement LU i o oo

* handles system errors orshaL AL ey
related to this
measurement

DISABLE ALARM 0 0=ALARM
e Configure Re-Try
seguences

DISPLAY | UTILITY

| InsPECT caM _f#=1 RETRIES=0 RT_DEL=0 DISABLE=0

YASKAWA © 2015 YASKAWA Electric Corporation
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Motosight 2D for welding

* ADJUST macro

* Configures how the | | o | v [Ty 2/ QIR B o
measurement data is T | e

| MOVE
] COMMENT ¥ _ COMMENT2

Conﬁgu red (Wh|Ch User | GENERAL YISION RESULT(P) 0 TO 127
'ﬂ' CAMERA TCP 0 TO 15

———= 'l FIXED/MOBILE CAM 1 FIXED=0

Frame) and the  VARIABLE UF$ TO CREATE 0 0 TO 186
BOO1 YIS RESULT BF(P) [ 3 0 TO 255

PAUSE | 0 0 or |

destination P variable # | ——

e Saves the measurement
location toa 2" P
variable in Base Frame
(useful for weld path
shifting)

| 4pJusT VIS _P#=4 CAM_TCP=4 F/M=1 MK_UF#=0 LOC_P#=9 PAUSE=0

YASKAWA © 2015 YASKAWA Electric Corporation PE.000  Rev.i2 S —



Motosight 2D for welding

* M2D-SHFT macro

* Developed for conceptual  pgman s i RS GIE & o
PUrposes (nOt d Standard [r— ';\RGUMEN‘T SETTING ' =3 |
macro jOb With MSZD) (! 3:5"?7 JnEU:‘:iEETI: M?D-RI-IFTTYPE COMMENT2
* Stores master part location | SEr || et beneeteen l—
into P var “masterPart” (e iooecenerizroon ; e
(this is done during | Sl |
teaching) <
* During playback, it " =
compares location of —
“DetectPart” P var to =)
“masterPart”, and then EX._HENORY |
_ M2D-SHFT pMstr:16 pDet:9 Teach:1 move:l

calculates a shift amount

* The “MoveCamera2Focal”
argument is used to place
camera at proper height
over weld seam

YASKAWA © 2015 YASKAWA Electric Corporation PE.000  Rev.i2 S —



Motosight 2D for welding

0001 SET_JOB CAM_#=1 CAM_JOB=7 FORCE=0

* Robot Job structure: B At

0004 HOYJ ¥J=14.00 PL=D

e INSPECT + ADJUST + 0005 DOUT OTH(1) ON //trizzerLisht

0006 TIMER T=0.40

MZD—SH FT = Shift 0007 INSPECT CAM_#=1 RETRIES=0 RT_DEL=0 DISABLE=0

0008 ADJUST VIS_P#=4 CAM_TCP=4 F/M=1 MK_UFf#=0 LOC_P#=3 PAUSE=0

amou nt 0009 M2D-SHFT pMstr:16 pDet:9 Teach:1 move:D
o010 SET POI0O POODY
: H po11’
e Use SFTON instruction as e
M o013 MOYJ YJ=14.00 PL=0
you WOUld Wlth Other 0014 DOUT OTHC1Y ON fftrizzerLight
H H 0015 INSPECT CAM_#=1 RETRIES=0 RT_DEL=0 DISABLE=D
sensing technologies. i R R

0017 ADJUST YIS_Pf#i=4 CAM_TCP=4 F/M=1 MK_UF#=0 LOC_P#=9 PAUSE=0
0018 M2D-SHFT pMstr:17 pDet:3 Teach:0 move:0
n019 SET PO11 POOY

0oz1’

0022 MOYJ ¥J=14.00
0023 SFTON PO10
n024 MOYL ¥=222.0
0025 TIMER T=0.20
0026 SFTON PO11
no27 MOYL ¥=60.0
0028 TIMER T=0.20
0023 SFTOF

0030 MOYJ ¥J=4.00
0031 END
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Motosight 2D for welding

1U/20VGlION

= Closing notes

* Cognex Tools are available for measuring distances between two objects (ie. two
edges). This could be useful for Adaptive Welding where Gap measurement can lead
to weld parameter changes.
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