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> 1IRVision Overview

* [RVision is fully integrated into
every FANUC controller

e Seamless and immediate
interface with the robot

* Automatic 2-way data
communications between

IRVision and robot
TR

* Eliminates the need for 3rd party
intermediate software and
components
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> Vision Processes

 Full range of vision processes
tailored to inspection, 2D, and K 3
3D guidance applications ' o ——

Guidance Tracking

* Vision process

» Streamlined setup of application
specific vision tools

 Allows creation of multiple vision " ——
tools and child tools Picking Handling

Detection

Inspection



> Vision Processes

* The IRVision vision process

* Provides a top down tree-like approach
to solving your vision problem

* Easier to use and understand yet
customizable for greater flexibility and
reliability

* Only applicable tools are accessible
during development

* Featuring Inspection, 2D Guidance, and

3D Guidance with many powerful
options

v “'m Single View Inspection VisProc
-} Snap Tool 1
Edge Pair Locator Tool 1 A = = = 0
= ard A
Histogram Tool 1 == ' P . TR

\ 4 % 2-D Single-View Vision Process
@ Evaluation Tool 1
-} Snap Tool 1
u GPM Locator Tool 1

v E Camera View 1

¥ Snap Tool 1

EGPM LocatorToollgL ; 'f’ ﬂ fa L

v [ camera View 2 v '.5= Depalletizing Vision Process

-} Snap Tool 2

E GPM Locator Tool 2

-} Snap Tool 1

EGPM Locator Tool 1

v ﬁ 3D Area Sensor Vision Process
Snap Tool 1

3D Data Preprocess Tool 1

B 3D Blob Locator Tool 1




> Vision Tools

* Full range of vision tools
designed for inspection, 2D,

and 3D guidance

¥ Position Locator
B GPM Locator Tool
®& Blob Locator Tool
#* CSM Locator Tool

My Line Locator Tool

=3 Combination Locator Tool

¥ 3D Function
fﬂ 3D Blob Locator Tool
3D Peak Locator Tool
3D One-Sight-Model Loc. Tool
<2 3D Cylinder Loc. Tool
3D GF Locator Tool

# 3D Box Locator Tool

¥ Calculation, Logic

+‘1 Conditional Execution Tool
H Measurement Output Tool
Count Tool

@ Arithmetic Calculation Tool
ﬁ Geometric Calculation Tool
l:#s Statistics Calculation Tool

T:_:) Position Calculation Tool

¥ Image Preprocessing

E Image Filter Tool

Flat Field Tool

@ Image Arithmetic Tool

- Image Shrink Tool

¥ Other
= Window Shift Tool
Multi-Locator Tool
Multi-Window Tool
(o] Snap Tool
(m) Depth Snap Tool
= Write to Image Register Tool

3,35 Read from Image Register Tool

¥ Inspection, Measurement

| . Histogram Tool

Edge Histogram Tool
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» IRVision 3D Laser Sensor 3DL

Lens 12mm 16mm
Stand-Off 400mm 600mm 400mm 600mm
FOV mm (inch) 250 X 190 (9.8 X 7.9) 363 X272 (14.3 X 10.7) 187 X 141 (7.4 X 5.9) 363 X272 (14.3 X 10.7)
Precision XY: £0.1mm, Z:=1mm, W&P: +1°
Environmental IP67 equivalent
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» IRVision 3DL - Use Case

Long Part Location




» 1IRVision 3DL - Use Case

Frame Creation

3 Point
(Origin, X, Y)




IRVision 3D Area Sensor 3DA/1300




» IRVision 3DA/1300

Projector Appearance

Measurement Range[mm] (W x D x H) 400 x 300 x 300
to
1340 x 1000 x 1000
Measurement Time 2 ~ 3 sec. (depending on setup)
Measurement Resolution in Height Z:+/-2.3mm
direction (2) (for measurement range 1340 x 1000 x 1000)
Number of 3D Points Normal Mode 45,000 points (239 x 192)

High Speed Mode 45,000 points (119 x 96)
High Density Mode 45,000 points (479 x 384)

Number of Sensors Up to 4 per robot controller

Installation Environment Ambient Temperature : 0 to 45 degrees C
Normally max. 75% RH or less (No dew, nor frost allowed)
Short term max. 95% RH or less (within one month)

- Vibration : 0.5G or less -
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» IRVision 3DA - Use Case

T

Depalletizing
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> IRVision 3D Vision Sensor 3DV

Robot or fixed mount

*Single snap 3D imaging

*Multi-image modes
*Supports snap-in-motion
*3D Visual Line Tracking

Single CXV Cable —

*Two FOV Sizes 3DV/400 & 3DV/600 Pp——



> IRVision 3DV

3DV/400

Acquisition Time 70ms! + Exposure Time

Resolution 950x 1104 pixel
Depth Accuracy > £0.5mm?2
IP Protection IP67
Tevn!;z:’iant%re URAEHE
Life Time Equal to robot

3DV/600

> +£1.6mm?

3DV/400

Origin (Positioning Pin) -

262x268

700

459x526

500

3DV/600

Origin (Positioning Pin) -

1300

499x575
N

697x804

500

\




> IRVision 3DV
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, iR\h{isyior‘.\ 3DV Stitching

iRVision

L) Depth Snap Tool 1

v E Camera View Camera View 1

v ora View

Ue|!' Soap Teal 3 v
"+ 3DV Stitching Vision Process

Stitching Mode 1 FOV Expansion u ]
Image Size [pix| ® S52x475 n

Display Image < 5522475

lImage Display Mode 2 368x316 Lo [+ |
-

Shaw Discarded 276x237

Image Logging Mode  Log Failed Images [l

FOV of Camera View1

Number to Find 100
v

Mime to Find ms

Found
Discarded
Num,

]

= LN L

L x | v 1 z | w | P | R | __ ModeliD | _ Score | FOV |nte|‘p0|at|on

CamernView | Camers View 2 CameraView 3

& -

SNAP+FIND CONT 5=F Sutch FLAYBACK END EDIT

UFRRME NUM=3 ;
UTOOL NUM=2 ;

P[1] 500mm/=zec FINE :
CALL IRVSTSNAP("Vision Process"='DB STICH', "Camera View"=1l) ;
P[3] 100mm/=zec FINE :
CALL IRVSTSNAP("Vision Process"='DE STICH', "Camera View"=2) ;
- FOV ol Cameea View? FOV ol Camera View )
: | .
P[2] 500mm/sec FINE : G i i i A e i o b e s s e cn e
CALL IRVSTSNAFP("Vision Process"='DE STICH', "Camera View"=3) ;

; FOV Expansion

CALL IRVSTRUNFIND("Vision Process"='DB _STICH') ;
VISION GET OFFSET 'DB_STICH' VR[1] JMP LBL[500] ;




» IRVision 3DV - Use Case

Concave / Convex Check

2D Image New 3D Sensor

e

It is hard to distinguish concave / convex

Height difference is clearly visible
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» IRVision 3DV - Use Case

Shiny Bolts

3DV/400 Depth Image

3DA/400




» IRVision 3DV - Use Case
IRPIckTool 3D Visual Tracking

Application Example 1 Application Example 2 Application Example 3
Track the tilted parts. Track the various height parts. Track the parts in unclear scene.

I 3D Vision Sensor | Camera

A *
) : \
i \
i \
] 1
i \
' \
Z i
i
i
i

3DV/400
W .2

......

« <500mm/sec conveyor speed has been tested with good results.
« Any 3DV tracking application should be reviewed by FANUC




» 1Rvision 3D Location Algorithms

e Peak
Area Blob
Cylinder

) Local peaks
Find T~
local peaks

)

V

Curved Surface

Measure the planes on the sets
of connected 3D points

Gripper Finger

Box Locator
Model Matching
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> Peak

S g 1L W ppsges vt nk_ppptypes | - TTLI2E5 100 - FFeon Vitnn Setug - Ineme Explases pvwaded by F2
iRVision Vision Setup - AREA_SENSOR_VISION_PROCESS
“lblE S ®

° Onl rovides X Y Z | @ 3D Peak Locator Tool 1
y p V4 V4 Input 3D Duts O 30 Data Preprocess Tool | u

Model 109 1
::gzieum"'"'“ 2D Image + R»:'s.ulrn

. LO Ca | p e a ks Plot Mode Plot Found Pos+ Neighbor Points n
Search Window 0 Enable E

14

Smoothing Level D 1 n

* Good for general part
detection |

Search Range O 10 ﬂm

Min Neighborhood Pats 16 / 440 [

Found 17 8% Row(v) |  Coumn() | x | ¥ | 2z [ Score |




> Blob

< won e L P, s s w1 b et by Vi

iRVision Vision Setup - AREA_SENSOR_VISION_PROCE

* Highly versatile tool

@ 3D Blob Locator Tool 1

faput Tmuge B Searp Tool 1 B
nput 30 Dats © 10 Distw Fregeocess Tool | n
. . Model 1D & |
* Find continuous surface e e
Mot Modn Phct Found Moe + Poles Kl
ruund fasition 9 Grawey Cooew B

e Separation methods:

Catdodate Mane O
Cicsdwtn Ange 1

* Z Height (Default — cannot be disabled) | o o wen® o o)
e Contrast W"",f
* Normal Direction | i.,"‘”

* Orientation definition y

* Plane fit (adds W, P)
* Angle calculation (adds R)

N N m -2
* Found Position T o
e Gravity Center (X, Y, Z) (Default) 3D points
* Minimum Rectangle (forces plane and angle) Cl
Find setof connected 3D points
Measure the planes on the sets
of connected 3D points

* Dense Pos
* Hole Pos (Hole Posture) (no angle) Part

* Hole Pos (Part Posture)
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» Cylinder

lBylsion VIsiog;c}gp AREA_SENSO
X CARALY

g e Frphar prsated b

D Cyfnder Loc. Tool 1
"% 3D Cylinder Loc.

* Locates cylinders st ety

Model 1D 0 1

lImage Display Mode ® 20 Image + Rasult n
Plot Mode Plot Found Pos. + Pomts n
. X Y Z W P R Cylinder Diameter 65.0 mm
’ ’ ’ ’ ' (‘yhnmu Langth 1500 men
Score Thrashold &0 %
f'vl Error Threshold B 1.5 mm

Min. Num Valld Paints £ 100
[Find 30 Blab

* Based on blob tool

2 Height Threshold O 2.4 mm
peormal Direction 1 1500*
Y D ef. C | M d fSearch Window © Enable
ine Cylinder b e S
DOF EnableMin Max,
ﬂob Sz @ 100 10000000

Diameter and Length

Found [ # [ Row(v) | Column(H) [Angie | X | ¥ | z |W| P | R | Score | BlobSize | Num. Valid Pots. | Fit Error [
(s
o T i ‘?u H E‘

SNAP+FIND CONT S+14 10 N PLAYBACK SAVE END EOIY
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> Gripper Finger

Veses St - Wie

iRVision Vision Setup - AREA_SENSOR_VISION_PROCESS

| el 50 ® IEIFArdEl =@ §AK) |
| s D GF tocatar Tuol t S
i‘(l Preprocess 30 Data Preprocess Tool 1 n
. O . ] {Container Shapa Usa Preprocass ¥
* No part criteria specified! i

;zmuqc Display Mode @ 20 Image + Result Kl
Tl’.«mvn Shape

{Finger Spacding B

{Finger Thick © 5.0 mm

* Dimensions for two finger

;‘Flnqur Width £

[Maegin B 0.0, mm
| | | 1 ;Gh:l Depth 20.0) mm
p a ra e g rI p p e r g‘.'-msil'- Interyal
(XY [nteeval ¥ 4.0 mm
iR Range O 50 ° to

R 1ntarval O
|

*X,Y,Z R
* High flexibility — no orientation

?NIl\ Num. Grip Paints O
:flvmm;l Check Arpa )

SNAPY FIND CONT S+¥
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> Box

3 hetpr (M TLILEA V81! toppegesvatmn st spptypes | - 1722043, 107 - Bdaan Ymen Setug - rtermet Erplerer provided by 14 o

il_!_\_lisiop

Uniform load box depalletizing “ . w.,;mm“.

[ ]
Input Image 0 Snap Tool 1 n ™
1 : . Inpat 3D Data © 3D Data Preprocess Tool 1 [
* Requires box dimensions sl o
image Display Mode @ 2D Image + Result n
. . . Plot Mode Plot Found Pos + Edges §ai
* Requires 2D image with good o Dt
Search Window © Enable ¥
{ [ [ Ede |
CO n t ra St :‘::p:i;:::; Enat:':.ﬂ mm

Box Information

Upper Surface Size®  Width 50.0 mm
Length S0.0 mm

Chamfer mm

Create TPP

20 Location Parameters

* Locates boxes on top layer
only

Y X Y Z W P R Score Threshold 80,0 %
Contrast Threshold 10
V4 V4 ) V4 V4 o .
Elasticity & 5.0 pixel
Fix Surface Direction Usa Cutrent Result
Search Density © 100.0' % v

fFound 8l Row(V) | Column(t) | Angle | X | ¥ | Z [w ][ P |R][ Score | Contrast | Fit Error | Num. valid Points [
iy - ' o =0 M B

FIND SNAPLFIND CONT S+F 23D SNAP PLAYBACK SAVE END EDIY
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> One Sight Model

Train 3D model of part from™
sensor or CAD

Locate model in 3D
X,Y,Z, W, PR
Needs a tool per side

& hop/ITL22 A5 VN foppeger wliren dm_spotpe )"

Hiuen Yaron Setup - Iaterret Explerer srovded by FA

-
L._}

SNAP+FIND

o'
-,
»

CONT S+F

)
Lal
2-3D SNAP

== 30 One-Sight-Mode! Loc, Tool |
-+ 3D One-Sight-Model! Loc. Tool 1

3D Data Preprocess Tool 1 B A

Ihput 3D Data

Model 1D @ 1
Image Display Mode® 2D Image + Result [
Display Result FIND Result £

Maodel Train
Import File

Feature Interval 21.2/mm { 19 Points )
Emphasis Area D
Model X-Axis D

Search Parameter
Feature Score

Enable
(1.00, 0.00, 0.00)

Threshold © 880
Normal Check £ Enabled
Search Interval O 8.1/ mm
Search Angle Interval B.0 ©

Overlap Threshold B 20,0/ %

Saarch Area

Search Area Number @ 1 |5 11
Search Window ©

Angle Search

n—n“n“mm

2 | I”'I By

PLAYBACK END EDIT



> Plane

N/ TTZT 00U sappagie wtimmnstn apptypes | - 1722185121 « BVioen Wioen Setug - Vonrwt Explons povded by FA - n

p - AREA_SENSOR_VISION_PROCESS

* Finds a plane based on 2D
GPM or CSM Locator

e AddsZ, W, P

(692,604) 1 Xx180 E :.
window Mask 0 Enable V' [ Edie |

. . .
* Choose to fix normal direction
Min Num. Valid Points £ 100
Fit Error Threshold £ 1.5 mm
Fix Normal Direction £
* 2D-3D gap :
Plot Mode Mot Everything n

Location found by
GPM Locator Tool

Normal vector
of the plane

3D points RS 5) |

AR # | x | v [ z | mormalx | NormalY | NormalZ |  Num. ValidPoints | FitEmor [
s (e T ey ;
a1 . A L.r o) ell H E’

SNAP FIND SNAP+FIND CONY S+F 2-3D SNAP PLAYBACK SAVE END EDIY




-
> Center of Gravity

3 heteee (1 T2 65 0N trppegesafmmeatm®_spptypes |- ITLIZES 101 - #¥isen Vison Setup « intemet Explorar grovicied by FA - o x

+ Finds CoG for 2D GPM and | e

& 3D COG Measurement Tool 1

‘ S IVI Input 3D Data B 3D Data Preprocess Tool 1 K
(r00,606) 156x176 [N
* Adds Z

Window Mask 0 Enable ¥ m

Min. Num. Valid Points £ 100
Z Range D 100.0, mm
Plot Mode Plot Everything n

l
|.
MimetoFind 9 ms

L+ [ 0 x | v | z | spev [ = Numvaidpots
- -0 G

FIND SNAP+FIND CONT S+F 2-3D SNAP PLAYBACK S END EDIT




> Obstruction Measurement

* Checks for obstruction relative
to plane

iRVision Vision Setup - AREA_SENS
ST AT 7 S

Hnput 3D Data®® 3D Data Preprocess Teal
Plane Tool B 30D Plana Measurement Toal | n

v =
‘ (696,616) 166X 166 [ st |
: : =

En

[Window Mask®  Enabled

* Requires plane to run
* Only provides data

|

‘?Uh:tv: Helght Offest B 0 mm
;‘ilelqm Margin D 0 mm
Iplot Mode Piot Everything Rl

* Requires Conditional Execution
Tool

Obstructing 3D points
\ 3D points in measurement area

—
Plane measured by specified Plane Tool



> 3DL Video




> 3DA Video




> 3DA Video
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> 3DV Video
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> 3DV Video
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> IRVisionh Summary

* Ease of integration

* Application-based processes

* Advanced processes and tools
* Service and support worldwide
* Single source



> Questions

Brian Spence

Senior Engineer

Telephone: 704.597.6309

Email: brian.spence@fanucamerica.com
FANUC America Corporation




