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AQSENSE develops and commercializes 3D image acquisition and

processing technologies that allow high speed in-line 100% production
inspection, for the Machine Vision Industry.

In addition to the 3DExpress and the SAL3D library, AQSENSE also offers
consultancy services and special developments related to 3D projects.
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s Background

s larget users / Benefits
s Inputs and Outputs

s Server and client

s Configuration wizard

s Current status

s Summary
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Background

"H Increase on 3D Hardware components
- High Interest on the market for 3D tools

‘H _ack of knowledge on 3D

H Difficult to combine with existing Machine Vision
libraries

H Few 3D software tools on the Market
H Interest on short development times

G ! ynow there has been no sensibleway of linking 3D tools usinga graphicaluser
Interface, and all too often the existing displaytools are over burdenedwith 16 bit
range maps,which meanseither additionalpre- LINE OisSrégairkdodimitations in
the functionalityare found.£ (Mark Williamson- Stemmerimaging)
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Background (AQSENSE)

s SAL3D: Library specialized on laser triangulation
scanning (C++)

s CVB 3D libraries (Several programming languages)
s NI LabView T 3DMVL

s Many laser triangulation specific projects

s EXperience debugging laser triangulation issues

s Assistance to system integrators requests
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Background
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| ‘@ Sherlock I

.2~ Common
Vision Blox
3DEXPRESS C Zpas » Halcon
‘ /& Vision Server

~ A Vision Pro

Microsoft + MIL

.n t » Open CV

- » Etc.

3DExpress is a 3D pre-processing software for machine vision applications
iIncluding graphical assistance for the configuration and debugging of 3D
acquisition systems.
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Targetusers / Benefits

s System integrators needing laser triangulation
s Easy calibration and measurements

s Flexible hardware inputs

s Flexible outputs

s 2D pictures with 3D information (ZMap)

s C++, NET, SAL3D objects, Sherlock, LV, Matlab, &€
s Easy synchronization

s Fast acquisition
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Inputsandoutputs

—3 3D Express

[= @] =]
File Configure Help
Inputs
Camera State FPS rm/min Lost

0 3 2D camera 0 > 83 14 0

Outputs
Type/FG Frame State Counter In queue Overflow
0 44 ZMap Plane-Aligned (fg0) Available =5 25 0/5 0

2012-Aug-06 08:16:09: fg0: New rangemap arrived, 201 profiles, lost frames counter: 0
2012-Aug-06 08:16:09: queueld: RangeMap queued. Queuesize =1
2012-Aug-06 08:16:13: fg0: New rangemap arrived, 201 profiles, lost frames counter: 0
2012-Aug-06 08:16:13: queuel: RangeMap queued. Queue size =1
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Inputs

A  SAL3D drivers infrastructure
A 2D cameras ( CVB GIigE Genicam)

A Multicore software peak finder

A  AQSENSE Peak Detector
A Center-Of-Gravity

A Position and width detection

A 3D cameras (Automation Technology C4
and Photonfocus 3D03)
A Multiple heterogeneous inputs
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Outputs

RangeMap (2D Picture, pixel units)
Cloud Of Points (for SAL3D backend)
Zmap (2D Picture, 3D metric units)
Zmap plane-aligned

> > > > >

3D metric units in 2D picture, with convenient
coordinate axes

A  Extra Frame (Width, etc.)
A Moret o Cc 0o me é
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InputsandOutputs

Online visualization of any input and outputs

Inputs
¥ [4] out0 RangeMap view o= e |
Camera State FPS rm/min Lost File View
o WaTCa0 L] 0 0 0
Outputs
Type/FG Frame State | Counter Inqueue | Overflow
) [ RangeMap (fg 0) Not available [ ] 0 0/5 0
1 E cop (f90) Not available [ ] 0 0/5 0
2 £ ZMap Plane-Aligned (fg 0) | Available [ ] 0 0/5 0

2012-Aug-28 10:52:14: Loading config file "sal3dserver.conf”
2012-Aug-28 10:52:14: Failed to load the config file "sal3dserver.conf": Cannot open config file: sal3dserver.conf

2012-Aug-28 10:52:14: Server listening at loopback:12345

[ @ ][] | $ out2 ZMap view

I outt COP view
File Color

File View
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Server and Client

3DEXpress

A Accessible through the System Tray
A Standalone program

3DExpress Clients
A Dalsa Sherlock camera driver
A Microsoft .NET assembly
A Standalone native C and C++
A Native C++ with SAL3D objects
A Other clients (on demand)
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F2- Sherlock - T2\ video_3dexpress\deteccioForatd.ivs* S| =

Program Edit View Run Imagewindow Options Window Help

B W % 0l Z
(d ¢ I .

] Program v & x
imgA: MONOS 576x210 - CAM:0 =l
o || =2 S
Hel -
Inputs
Camera State FPS rm/min Lost
0 B9 2D camera0 B> 83 14 0
Outputs
Type/FG Frame State Counter In queue Overflow
0 44 ZMap Plane-Aligned (fg0) | Available | 2 25 0/5 0
2012-Aug-06 08:16:09: fg0: New rangemap arrived, 201 profiles, lost frames counter: 0 -
2012-Aug-06 08:: : queueld: RangeMap queued. Queuesize=1
2012-Aug-06 08:16:13: fg0: New rangemap arrived, 201 profiles, lost frames counter: 0
2012-Aug-06 08:16:13: queuel: RangeMap queued. Queue size =1

N percent outliers (0.00)

#1] points<-SpokeA.Find Edge.position
‘8 preprocess (False)

“N tolerance (1.00)

b N' diameter->Diameterl =
2 outd ZMap view - 576 x 210 N =N Ech == Main |
File Color
Variables v 3 X
Name Value Comment
N Diameterl 1047
N Diameter2 515
N Distance Be.. 16.79
N MinZ 0.00
N maxZ 254.00
N Planarity 0.00
i X
NI Metric: x=17.3241 y=1.24554 z=1 #QNAN (Image x=109 y=110) ) Zit
QO DH .
Name Message
@ [None] Acquisition faile
Watch Variables
ipd [www.teledynedalsa.com/ipd] | For Help, press F1 4596 ms | 0.2MB |[RAD |CAP |NUM |SCRIL

BN IS S

olc (L]0 @%
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Client..NetAssembly

Expres: al3dsery
File Corfigure Help

File Edt View Project Buld Debug Tools Window Help [ LS

Phomom Q| [Hex % @~ Camera | State | FPS | rm/min ‘ Lost |
i Pracess: | v‘Thread: | : EZD camera 0 [ ] a8 40 ]
HE o Iye Y 0Pl EREamR,  Outputs

3 B9 - - - B -
Sa -ti’ll ) - *—)l b [Release Ainy CPU Type/FG | Frame |State Counter | In queue | Overflow ‘

Forml.cs @ }’ Formi.cs [Design] & |

m RangeMap {fg 0) Available [ | 35 Q
%73dexpressFrame\l‘\ewer.Furml ﬂ ZMap Plane-Aligned (Fg 0} Mat available [ | 35 i}

using System.Windows.Forms:
L g A 2012-0ck-26 11:49:31: queusD: RangeMap queued. Queue size = 2

using Agsense; 2012-0ck-26 11:49:32: Fgl: Mew rangemap artived, 100 profiles, lost frames counter: 0

: queuel; RangeMap queued. Queue size =35

O nemespace  JdexpressFrameViewsr : Fg0: Mew rangemap arrived, 100 profiles, lost frames counter: 0
{ - : queusd; RangeMap queued, Queue size =3

public partial class Forml @ Form LI
{

public Formli)
{
InitializeComponent () ;
_output = new Express.Outputid);

rrivace void buttonl_Clickichject gender, Eventlirgs e)
{

QuirT _output.Grabi];

private void buttonz Click(ohject sender, Eventlrgs e)
{
_output.Freeze (] ;

private void button3_Click(ohJect sender, Eventirgs e)
{
_outpuc.Waic (1000] ;
pictureboxl. Image = _output.GetFrame(];
_output.Flushi);
8 Form

privace Express.Output outpuc:
- grab | freeze I getframe I
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C|Ieﬂt SALSD C++ Aenhancing 3D

sal3d: :Express::0utput outo(0);

sal3d::Express::Output outl(l);

outd.grab(); _ _ _

outl.grab(); //as both are from the same 1input, this step 1s
J/not strictly needed

while (condition)

outd.walt(1000);

const sal3d::RangeMap rm{outO.rangemap());

outl.walt(1looo);

const sal3d::ZMap zmap(outl.zmap()); _

outl.flush(); //we can flush with any output derived from the same

Alinput

} /* ... PROCESS ... */

out0.freezel);
outl.freeze();

Allowto combinethe flexibility of SAL3Dvith the easines®f 3DEXxpress
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