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3D Image Recognition Software TSVision3D
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Software package that facilitates use of high-end 3D image recognition
technology.

Strong support of “automated bin picking” using robot and 3D image
recognition

B Easy setup
m Easy model registration: % 5
3D-CAD data not required!
m Easy calibration and box detection function
(Box size and height are automatically detected.)

Hm Error prevention

m “Box interference avoidance function” that
prevents interference with box

m Arm motion reach check function

568  82.047 PickA

B Improved recognition rate e
m Multiple-model registration and detection function == ==t s e T8 T
m Mask function
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Robot Image Recognition Software

SYSTEM CONFIGURATION



System Configuration
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Stereo vision system } p [ RO?OtI }
fe=7 contro
ision3D
3D Lens distortion Disparity e ; . . o
e correction calculation Initial setting > Model F,”tefrmg - Data Picking
98 | caitrated /| (reight A 7| search /| Soxmerernce® /|uansmisson /| operation
acquisitio camera information) Coordinate
t Model
SYS em registration
calibration
A Model search
Model registration
- - \
Stereovision system Ethernet Hub &
/|
LED light Stereo camera ision3D
Recommended PC spec
‘ PC contains Windows7
32/64bit, Intel Corei5-
. equivalent CPU, and
GIgE 4.00 GB RAM
Multilanguage
Japanese, English, Chinese
/ and Thai
robot
program
for Picking
J

Robot controller




Industrial High-speed Stereo Camera | —
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Stereo camera capable of high-speed 3D measurement
® Stereo camera capable of that enables real-time 3D measurement

. Capturing, image processing and parallax operation are
performed inside the camera.
= Continuous high-speed 3D measurement is possible
= 30 fps (30 times per second)

High-speed stereo
Camera 1 camera

Camera 2
| ‘ ‘

Normal image Parallax image

Camera 1 Camera 2
Black = Low
White = High
® Stereo camera that is high-speed, highly accurate S—
and easy to use Image L _ calcﬂ)latioyn
processor unit
. Accuracy (at measurement height of 1 m): £1 mm
« Measurement field: 500 mm x 400 mm " —
GigE
« work pieces distance: 800 mm to 1200 mm H
. Calibrated camera - v
« Lightweight, compact: 232 (W) x 40 (H) x 140 (D) mm, 1140 g @_ )
ision3D



Improved object recognition accuracy based on
random pattern projection system | o

Under normal lighting, only

outline shape can be acquired.
(Surface information cannot be acquired.)

- An optimum random pattern is projected to acquire surface data of the object. -

Blue random
pattern radiation
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Robot Image Recognition Software

DESCRIPTION OF SOFTWARE
FUNCTION



Description of Function
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Intuitive operation. Support of bin picking by robot

Functional operation icon

Operation in the order of icon
Intuitive and easy to use!

® \
e b, -
¥ a™

o J -3

Bottle 312881 478703 -26.135 -0659 -1.568 82047
Bottle 365463 390273 -28202 -0957 -2040 117.978

Parameter setting
¢ :} 1 Shot capture image

: ?’ Camera start
Picking position
D 1
Model Bottle
Picking name PickA
X 381.740 RX -1.332
Y 560488 RY -3.489
Z -23.647 RZ -170.615

Robot communication

Serve on

At e,

Detection result display




Easy Model Registration ' B e
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No CAD data required. Easy model registration

L EIW- S \odel B

A model is registered by enclosing a sample

After capturing the sample work
pieces multiple times in different
positions and orientations,
smooth composite model data is
generated automatically.

work piece
with mouse.

Register banana
as model




Easy Model Registration
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Model mask function

An unnecessary part is excluded from the model.

The area to be inspected can be narrowed down to improve the
recognition rate.

(Same usability as 2D vision sensor)
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Easy Model Registration | T—

Best Partner of Leading Industries

No CAD data required. Easy model registration

—_—g~ X

kD) SN

L5Visi Reqlateration)

Offine Mode: Model reqistration No 177
Procass Modal list

Models list
Q A3d model
Q » Edit model

i{: Delete model

Project: TasProjactdl  Solution: TesProject0l  Location: C:WusarsWnishihara.yasunorf¥Doci Callbration
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Easy Model Registration
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Model mask function

Menu setting

%, A

1) Model 2) Fobot
wgy stration

kA

(SVision3D

5 | =5
£ R
Online O Online | Offiine

.

Project: TesProjectdl Solution:

TesProject0l

Location: C:¥Users¥nishihara.yasunor¥Doa Calibration:

Offiine Mode: Model reqistration No. 2/13
Process Sefing parameters and finding a model in the image
Create region (1]
* Add region " Add mask
Region count. 2 “ Delete selected
< :" Re-caplure image '
Filter (i)
Objectlength  Min 0 Max 300 :
Object area Min 200 Max 9999999
Object Z depth  Min 922 Max 969
\7) 3D Preview
<< Previous Next >> Finish Abort
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Easy calibration  TTTrY—
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Camera and robot coordinate system calibration
The position and orientation of the camera coordinate system in relation
to the robot base coordinate system is automatically calculated just by
capturing a sample work piece of previously-registered model multiple
times in different positions and orientations while it is held by the robot.

Registered
model work pieces

Camera coordinate system

\ . s
Automatic I

measurement | @‘/
= Vision3D work pieces
- imaging

Detected image
position and
attitude

Robot
position and
attitude

Base coordinate system

Automatic calculation
Base = camera coordinate system




Easy Calibration | rryr—
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Camera and robot coordinate system calibration

' A 5 | o5
@ ]
R PR K R
JPJ. i 3 P> 4
4 Online | Offline Online | Offline
Function . Camera P Robot

Online Mode: Calibration data No.1
Process: Model Selectfor use in calibration

Models list

BananaB
BananaFull
Lemop,
Mango’f‘\
MangoB
Pear

Model

i w<CApAVIE Next>> Finish Abort
o m P F p tou it |
Project: Fruit01 Solution: Fruit01 Location: C:¥Users¥Halcon3dRanger¥Deskt: Calibration: Calib01
° I / ] s 5 8 . 10:26
n i— HARE® BEDRBO 500m
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Box Interference Avoidance Function | e —
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The positional relationship between the box opening and gripper during
approach is calculated.

Only work pieces that does not interfere with the box is picked.

- Approach

vector
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Box Interference Avoidance Function | r————
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Box position and height = Measured
automatically with box enclosed by the mouse.

I — =% (=] ==
s () ¢
% A = YA A
1) 4 Online Offline Online Offline

Camera ] Robot

Camera setting

- -
e 1 Shot capture ° Continuos capture
id 2 B P

While using continueos capture

please stop continuos capture before setup box
Exposure ' 2000
o Normal image
Disparity image
v] Box 1 (RED) .
Calc Pixel Pixel mm mm
P1 X 383099 Y 99.155 H 887.113 D 974.960
P2 X 920577 Y 63322 H 881087 D 974960
P3 X 0956620 Y 603944 H 883451 D 974960 =
P4 X 419141 Y 639.777 H 890250 D 974.960
Box 2 (BLUE)
Calc Pixel Pixel mm mm
P1 X Y H D
P2 X Y H D
P3 X Y H D
P4 X X H D
Box 3 (GREEN)
Pixel Pixel mm mm
X = Xdirection Y =Y direction Z =7 direction
H = Corner box height D = Corner box depth
[ @ Click here to Stop Capture H Save
n Press [Ctrl+F10] or any Screen Capturer shortcut
Project: Fruito1 Solution: Fruitd1 Location: C:¥Users¥Halcon3dRanger¥Deskt: Calibration: Caliboz ~ ™© Stop Capture |

Ry T Bt R L DR

2015/11/21
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Multiple Picking Points e
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An optimum picking point is selected.

® Arm reach check
@ Box interference check

If the above conditions are not satisfied,
other candidate pick position is

Automatically selected.

Pick Pick
candidate reference
position 1 position

Pick
candidate S () T [

position 2
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Easy Model Registration
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Multiple models can be registered and detected.

Parameters are also easily adjusted!

4 - — _— y . P AEYERTE Mi g Model]] — — - — l'_!_"ﬂ_’:"
i~ | 3 [53 )| « Modell bananall
\ A | = o 7 ‘97 = ~
TA & LN BER L B we e |
t 3)Box 1) Online | Offline | | Online | Offine Model  Modals Setting
egtration | Detection | sedecton  Modeld - lock
Function T Camers 12 Robot 1o Mocel | Setting
3 R 1 Shot capture image
h P Camera start
Picking position i ]
1D 1
Madel banana01
Picking name Initial Point
X -79.000 RX -23.444
Y -10.464 RY 1.631
Z 939.105 RZ -133.029
Robot communication (1]
4y Serve on
& Start
4z Reset
|210P210P.
2111P211P £
|2111P211P, 3
[2133P211P
[23.0.3P21.1P
21,1,1P211P.
2111P211P
|2111P211P,
2111P211P
EXRRLFRRTS
11L11P.
- |2110P210P -
Result Score
0417
banana01 66.831 -69.362 934,126 -24.217 2359 -127.583 Initial Point CanPick 0.504
 Click here to Stop Capture A X
Press [Clrl+F10] er any Sereen Capturer shorteut
to Stop Capture
Projoct: TasProjoctdl  Sciution: TesProject0l  Location: C:¥Usarsenishihara yasunar¥Dea Calibration:
5 E 6 m o o n@w P BB PED, I V@@ BT A DG 190
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Multiple models can be registered and
concurrently detected =2 Mactu
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Multiple models can be
concurrently detected




Future Efforts | re——
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- Easier to use @/
. H 1 - -
Easy to use by any beginners ision3D

s o

Extended Scope of Application

« Accommodation of irregular-size work pieces

* Improvement of reflective work pieces
recognition rate

Dt nnan

* Interface to connect with other maker’s robot

20



Thank you  TTTrY—
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< Build-to-order Production < Engineering Solution - Semiconductor Manufacturing Equipment

In closing,
| thank you very much for your attention.
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