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Historical root U‘h"i'\';ersity of Thnology
llmenau with its former research group
,Technische Erkennung”

Many years of experience in
the field of image processing since 1978

Long standing cooperations with regional and

national companies and establishments, e.g. Founding of the Zentrum fiir Bild- und

Jenoptik LOS, ESW GmbH, Hommel-Werke Jena, Signalverarbeitung e.V. in 1994

Wincor Nixdorf, Jena-Optronik GmbH, DLR Bonn,

Carl-Zeiss-Jena GmbH, Osram GmbH, ELTEC GmbH, Starting from 1995 with 3 employees

MAZeT GmbH, eZono GmbH, ... Founding of the GBS mbH

...with research institutions and universities, among as a subsidiary in 1997

others Fraunhofer I0F, FSU Jena, Universitat Bonn,

TU limenau, ... Since 1999 10-12 employees
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Society’s activities:
* Pre-market research and development

* Transfer of fundamental academic research results into
usable methods, prototypes and products for our customers

* Postgraduate education in several fields of image processing ( )

* Co-founder and member of the German Color Group ( )
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X/ S - Introduction ILMENAU

Areas of research:

* Optimization of imaging systems & components: Lens design

* Multimodal image processing and analysis from clearly defined environments up to
complex scenes: Quality assurance, Outdoor appliocations, Remote sensing,
Medicine

* Image restoration: Deconvolution, Scene reconstruction from image series

* Colour and multichannel sensor signal processing: Sensor design qualification,
Spectral reconstruction from limited sensorial data

* 2D- and 3D-measurement and data processing: White Light Interferometry,
processing of focal series, Camera based 3D-monitoring and space surveillance
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TCHALKIT -Overview

ILMENAU

Visual Image Processing - Toolkit

1_
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Sophisticated program package for rapid prototyping of image processing applications

Extensive library of algorithms

Modern graphical pipeline editor and custom gﬂ
user interfaces with VIP™-Window My

Multiple programming approaches and execution modes

* takes advantage of parallel processing and
multicore systems

Important and valuable tool

» for engineers or scientists
in many fields of applications and R&D

e for graduate and postgraduate education
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TEBLKIT -Processing Modules

ILMENAU

e More than 150 processing modules:

The module library can be easily extended according

image input-modules, e.g. multidimensional image data input from cameras, frame
grabbers, scanners or files, image stacks, most prevalent file formats are supported,

image analysis- & image processing-modules, e.g. image synthesis,
arithmetic/geometric image manipulation, linear/nonlinear/morphologic filtering, color
image processing, texture analysis, segmentation, generation of image based features,
iconic/symbolic classification and image description

modules that create or process non pictured data arguments

modules that control the data flow, e.g. trigger, sequen-
cer, timer, FIFO, multiplexer, recursion, data splitter/merger

. . . . Objekt 2
visualization-/output-modules, e.g. for images, oealhat f 1
[alwt||pn}

lists, tables, diagrams and symbolic results B Referenzhild Real

Imagindr

to the needs of customer applications !
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VIP

TEBLKIT -Processing Modules

e Each module encapsulates image processing algorithms of

different complexity

. (C-like notation) for the
realization of individual arithmetic or geometric operations

e Each module is equipped with a lot
of functionality for dimensioning a
specific image processing task

* Processing modules are connected to
processing pipelines

e The module inputs and are
equipped with functionality for the
analysis of intermediate results

\ Vdels

2D-Oszillator einstellen
Analyze-Bild

CFFT-Analyse [B4x64]

[FFT-Analyse (125 123

ok

Operator dimensionieren

FFT:

Angabe der Ortsfrequenz:

(% karthesische Koordinaten

" Polarkoardinaten \
N

TECHNISCHE
m- UNIVERSITAT
ILMENAU

20-0=zill=tor

Objekt 2

Miocathost ¢ 1
A Referanzbild
e — =
Obijekk ausfihren
""""""""" | Cbijekkname

Real::{' E’

Farbschema festlegen

kinLp/Pi: 0120 4 | |
kyinLp/Pix 0117 < | |

amplitude: 127 ]

Bildgrafie nach »: 8z Bildgrofe nachy:  |512

Abbruch

Hilfe

Chiekt speichern
Hilfe zum Objekk

§ Prozefposition definieren

Dirnensionieren

3
4

ol
ITST
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Rapid Prototyping with

TEALKIT

* place processing modules on the workspace

‘= VIP-Toolkit - [C:\src\Common\VIP 2\Install\Examples\Examples_de\Example010_ADSmoothing\adfilter. ppp (gednde
l:h Projekt EBearbeiten Operatoren ESG-Operatoren  Pipeline  Extra  Fenster 7

o suis 7 o slvim

____________________________________________________________________________________________

G E|I:1 rI:I stei 2 Bit
Crelllbild

schinelle Bild-Arithmeti k
20-LUT & Bit

localhost £ 18 (Dauer: 172 ps)
Trigger Grauwert

Rauschsignal addieren

(R . : : - -~ || lozalhost § 20 (Dauer: 2.0 mz)

______________

--------

----------------------------------
Rauschen erzeugen

__________________________________________________________________

localhost £ 19 (Dauer: 1.4 ms)
Referenzbild Qutput

""""" Trigger

..........

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

optonet-Workshop ,,Software flir die Optik‘, Jena 12.06.2012

means design a processing pipeline graphical step by step.
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TCALKIT -Application programming ILMENAU
VIP "

Rapid Prototyping with TeaL KT Mmeans design a processing pipeline graphical step by step.

* place processing modules on the workspace

e connect processing modules to pipelines

* use default module parameters or use parameters based on prior knowledge

‘= VIP-Toolkit - [C:Asrc\CommoniVIP 2\Install\Examples\Examples _de\Example010_ADSmoothing\adfilter.ppp (gedndg

.cg Projekt  Bearbeiten Operatoren ESG-Operatoren  Pipeline  Extra  Fenster 7

JJ%JJJ \r \ IJJ

E] E|I:| =] I:I atei & Bit
Clelllbild

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

localhost £ 13 | | chnelle Bild-Arithmeti k
Trigger Grauwert e 20-LUT & Bit

Anisctrope Filterung

_____ L - - - - - - ' S Rauschsignal addieren
' ' localhost § 25
b= AD-Input

SEpEEEEREEEE e D AD-Output —¢ ==

Rauschen erzeugen

* |iozathest 7 19
Rafanenzhbild Qutput

--------

_____

Trigger

__________

_____

________________________________________________
------------------------------------------------------------------------------------------------------------------------

________________________________________________________________________________________________________________________

b
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TECHBLKIT -Application programming

Rapid Prototyping with

VIR
TeALKIT

* place processing modules on the workspace

e connect processing modules to pipelines

m.

means design a processing pipeline graphical step by step.

* use default module parameters or use parameters based on prior knowledge

* execute the pipeline

O 51t

TECHNISCHE
UNIVERSITAT

ILMENAU

‘= VIP-Toolkit - [C:\sre\Common\VIP 2\Install\Examples\Examples_de\Example010_ADSmoothing\adfilter. ppp (gednde

=4 Projekt  Bearbeiten Operatoren ESG-Operatoren Pipeline Extra Fenster 2

----------

________

Gellibild
localhost £ 18 (Dauer: 87 ps)

..........

localhost £ 19 (Dauer: 60 ms)
it put

e

©lelel A @

Rauschsignal addieren

localhost £ 20 (Dauer: 3.1 ms)

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

_______

_______

localhost £ 25 (Dauer: 4.5 m=s)

:
!
rn—m-lnpm
g X 2Ll
h k

i)

A0- Output

_______

_______

_______

........
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Rapid Prototyping with TeaL KT Mmeans design a processing pipeline graphical step by step.

e place processing modules on the workspace
e connect processing modules to pipelines

* use default module parameters or use parameters based on prior knowledge

° . .
exec Ute th e pl pel In e ‘= VIP-Toolkit - [C:\sre\Common\VIP 2\Install\Examples\Examples_de\Example010_ADSmoothing\adfilter. ppp (gednde
:g Projekt Bearbeiten Operatoren ESG-Operatoren  Pipeline  Extra  Fenster 7
* examine intermediate j i N TP |§ EE

and final results L. JE

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

' '
:chnelle Bild-

ocalhost ¢ 18 (Dauer: 172 ps) | y rneti k
Sebe--- 20-LUT 8 Et

Trigger Grauwart

_____

Pixelposition (hiv): 273 : 267 Pixelposition (hiv): 273 : 267
Pixelwert (ufsfh) Pixelwert (uisfh)
Ebene 0; 202 -54 Oxca Ebene 0: 192 -64 0xcO
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VIR
TeALKIT

* place processing modules on the workspace

Rapid Prototyping with means design a processing pipeline graphical step by step.
e connect processing modules to pipelines
* use default module parameters or use parameters based on prior knowledge

* execute the pipeline

‘= VIP-Toolkit - [C:Asrc\CommoniVIP 2\Install\Examples\Examples_de\Example010_ADSmoothing\adfilter.ppp (gednde

ld Projekt Bearbeiten Operatoren ESG-Operatoren  Pipeline  Extra  Fenster 7

e examine intermediate J 7%"% JJ | \ IJJ

and final results NN N W N N T T O

e refine the module parame- ;jjjj!;jjjj
trisation or modify the

E] E|I:| =] I:I atei & Bit
Clelllbild

--------------------------
B B chnelle Bild-Arithreti k Anisotroper Diffusionsfilter
bosssbooos 20-LUT 2 Bit

localhost £ 18
Trigger Grauwert

______________

Anisctrope Filterung

Rauschsignal addieren

localhost § 25
lacalhost § 20

———————————————————————————————————————

ke FEinstellungen

H I e~ A~ e eeEp—
p | p eline Einstellungen fiir LUT 2D | e Rl A
Iterationen [it >= 0] 18 :‘
i
Input 1 [Image] Input 2 (Image] - - Diffusionskoeffizient lam [0 < lam < 1.0 0125
Data Format Data Format ion ) ____ f
~ q ~ 4 Fontrast-E nhancement I
signe signex
& unsigned & unzigned i Wichtungsfunktion (Diffusionssteusrung)
‘wichtungsfunktional ch -
Name: Narme:
Steuerparameter beta 2
i
Fenster
{+ Ser Machbarschaft " nur Horizontal
Output (Image] " der Machbarschaft " nur Wertikal
Data Format Clipping " diagonale 4er Machbarschatt
" signed ® on
Optiohen
Erweiterte Koppelweite 2 :‘
alternierends Koppelweiten v

_I_\ S o ot
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Rapid Prototyping with ELKIT means design a processing pipeline graphical step by step.

* place processing'modules on the workspace
e connect’processing modules to pipelines

* use default module parameters or use parameters based on prior knowledge

° . .
exe C u te t h e p I p e I In e ‘= VIP-Toolkit - [C:Asrc\CommoniVIP 2\Install\Examples\Examples_de\Example010_ADSmoothing\adfilter.ppp (gednde

o] &) ©

=4 Projekt Bearbeiten Operatoren ESG-Operatoren Pipeline Extra Fenster 2

-

e examine intermediate O 23] (] o=

and finalresults /| SN S A R U U U U S S NNt
e refinethe module parame- e iroroeromtcoi— R
trisation'ormodify the | B Vvl 0 C TN
pipeline C, T — -

-------------------------------------------------------------------------------

_______________________________________________________________________________

----------------------------------------------------------------------------------

__________________________________________________________________________________

________________________________________________________________________________________________________________________
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Utilize thus prototyped solutions by

Qellibild
localhost /18
b Trigger

Rauschsignal addieren

e building individual user interfaces with VIP™-Window

localhost § 25

_ |tocahost 20
x 2

~|vold TLutiD::Execute()

[
TPickrg *p = dynamlc_cast<TPichrg®> (Gethrg(O)):
TBytePic® src = dynamle_cast<TBytePic®> (p->GetPic()):

Rauschen erzeugen

localhost /19
b— Referenzbild

e separating module algorithms and their parametri-

Output

sation to use on the target platform, such as algo- e e

dest.InitMemInstance{src):

rithm descriptions or DLLs T | g

{ Error(errser);
return;
¥

e #/ gednderte NV-Listen - Parameter 7 -» neu compilieren
e l 1f( SeanNVList() || wust_cale_lut |
Calelut():

"~ White light y for and hi

Callbration  MoveToPoint ) 7 state_LUT.LockRecursiv(false) :
-. ‘ Supervised positioning Settings 3d Heightdata uintd const *lut = state LUT.GetDataPtr():

1 x| -2 z-Range [mm] ZKoordnate )
for (int32 plane=0: plane<dest.GetPlanes(); plane++)
= = lower bound 00 ¢
Lock/ Unlock 0.024 for (int32 y=0:; y<dest.Get¥3ize(): y++)

- l
ooz A = {
e W wintd *dp = dest.DatadD[plane] [¥]:
ine3z x = dest.GetXSize();
\ 4 i §onds e r o) mewcpy (dp, sro->Data3D[plane] [¥],%)
T — - " % 2 0 e :

[

Pos
= g1 DMuiStopp ao
SEEE L e B *dp++ = luc[*dp];
T e while (--x): g
Iy v 11 : ¥ \ . M
i 3 1 B ) .
Kl biaokisren aufheben —jm 1 i N \ 1
it R i ? state_LUT.UnLockRecursivi) : = ~n)
=l Bep-Ti HErEro 3 = - H
o - —_— - s dest.3etOLLs (Ste->Getioffs(), =1 \g e
= peed et — 7 GetOutput (0] —>SetStatus (TOutput: & o
By < . Cam Sansammie g ‘
x-Position [mm] y-Position i Byl Outpet — nidanichD: A si01_mi ber] 1f (prop NVListOutput.GetBool() )
[ - - ¢
- o e !_J SEIsCtEReRa®S SeENbIG GetOurpur (1) ->SetStatus (TOury
Measuring Regions : t toput ' i
ut 4
Stitch CamCoord X — nges !
leftborder:  [0_| rightborder: [1| . w ] currentindexcfp |
= left right-> = — a—t . =
ol M | imentindexg ]| <-AMISlect upper| naare et tover > et indecy ] | — L) next ¥ aisove carent
<-Remove left | Remove right-> | <-Remove upper | Remove lower -> | < Insert before | Insertafter-> |
Control Measuring progress Calculation progress
T Threadl
tart Measurement Abort
Thread2
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TEHALKIT -References / Examples ILMENAU

vsualt
. 11 sl
L
localcet [ ¥ spPsens
Feasre
- _ Feanured
e — i owl - Eaamsal

e  White Light Interferometry based measurement system

‘‘‘‘‘‘‘ ca
Likelihood

aximum Likeln
e esbost/ 0 {Docer: 48 98

= [ .

1ol ]

e Classification of fruits
e Distortion measurement and print inspection on fabrics
* Inspection on wooden surfaces

e Reconstruction of the cross section and grouting of sewage canals

e 3D reconstruction of cutting inserts

e Component of a web-base-eLearning-Framework

* Postgraduate education at the ZBS and teaching at the Technical

University of imenau
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TEHALKIT -References / Examples

TECHNISCHE
UNIVERSITAT

m ILMENAU
e v
insect bites
X

are difficult to
detect

Object segmentation as part of a nut sorting system:
* decay, mould (aflatoxins), insect bites
* free fall omnidirectional inspection

* high throughput, parallel processing, up to
20 inspection channels

‘ TCALKIT

AN
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TEHALKIT -References / Examples

Object classification as part of a self checkout system:

* vast and variable size of objects (classes)

* high dimensional feature vectors

* invariant integral object features (position, rotation, view, pose)
» statistical classification

* high performance
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TEHALKIT -References / Examples

Foreground-/Background pixel classification
as part of a system for camera based traffic
surveillance:

* background modelling by multiple gaussian

* robust segmentation of stagnant and
moving objects (pedestrian, cars)

* object classification

* road flow analysis

TM

- TCALKIT

\ Vdels

TECHNISCHE
&b- UNIVERSITAT
ILMENAU

] Werteiungd

g
0.6

0.4

» o N \.‘..:
e 0 o
- =
SN
u] a0 100 140 2o
WeteibngOindeax
PR -

nz
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Further informations about our activities:

VIP ~
TeaLKIT U

e 60 days evaluation period

e tutorial plus extensive number of examples

e Windows 7/Vista/XP SP2/2000/NT4.0 (32 or 64-bit)
e 2 GBof RAM

e 25 GB of free disk space

Any questions ? !
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