N
Optofidelity

Imaging with NI
Kalle Ryynanen
Project Manager, Test and Measurement Systems



Abstract

« Introduction

« Building your imaging application
« NI imaging hardware

- NI imaging software
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Kalle Ryynanen, OptoFidelity

MSc thesis (TUT 2006):
— Paper roughness characterization with photometric stereo

= OptoFidelity and LabVIEW since beginning 2007
- Monitoring and sensor fusion system
- Video quality measurement
- Display inspection solutions
— Product line inspection solutions
- WatchDog camera based event detector

- CLD
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OptoFidelity Company

Founded 2005

e 22 persons,

e Turn over 2010: 1.6 M€, B2011:2M€
e 6 CLD (Certified LabVIEW Developers)
e Strong partner network

NATIONAL
INSTRUMENTS
Cortiad LW Barsloper

Business areas:
e Test- and Measurement Automation
e Engineering Services
- for TOP 50 R&D companies listed in Finland
e Machine vision systems

Patented technology for user experience and video
quality testing.
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Example of OptoFidelity applications

OptoFidelity WatchDog i
- Ul performance latencies (visual, electrical)
- Ul feedback detection (haptics, audio)

OptoFidelity Frame Rate Meter
- Video playback gquality measurement
- Easy setup and connectivity

OptoFidelity Touch Panel testers
- Functionality, linearity / response time
- Writing Durability
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Building your imaging application

Optical requirement
- Accuracy m/mm/um
- Imaging distance and imaging area

Computational performance
-~ On-line / Off-line
- Throughput time 1-100pcs/s

Scalability and configurability
— Calculation unit

Distance ? ,’; \\ Object size ?
Reporting lo .
. Data Sto rag e Inspection area? Speed ?

bility / User access -
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Your application components

= [llumination

« Imaging device 4
— OptICS formation trar?s?er

= Calculation unit
» Result output
= Data storage
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NI imaging hardware topics

« NI imaging hardware selection
— Smart cameras
- Stand alone vision systems
- PXI1 Vision
- PC based vision systems
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NI imaging hardware selection

PCland PCle

Frama Grabbar

PXI Frama Grabber

_ Embedded
Compact Vision Systam

Vision System S T
Smart Came s —re W

Y
)

‘SmartCameras | Stand-Alone Vision Systems

Size

Performance
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Smart cameras

« Sensor type product line
Inspection

= Pros:
- Compact

- No additional HW
- 1/O for light control

= Cons:

— Limited image selection
— Limited calculation
capability
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Stand alone vision systems

= Multi camera and third
party camera compact
vision applications

= Pros:

- Multiple camera heads
- Lots of 1/O

= Cons:
— Limited computational
performance
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PXI Vision systems

« Fast image processing
applications

= Pros:

- Flex R1O enables
customized acquisition
Interfaces

- RT-environment

« Cons:
— Limited to PXI
— Price
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PC based vision systems

= Pros:

= Cons:

Camera connectivity
possibilities (GigE, USB)
Frame grabbers with
embedded image processing
Low hw cost possibilities
Computation performance

Limited lifecycle
OS dependency

Spatial Calibration, Image Crop
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NI iImaging software topics

= Vision builder Al

= NI Vision Development environment
- NI Vision Assistant
- NI Vision in LabView

= Image processing steps in LabVIEW
« IMAQ-object in LabVIEW
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NI Vision builder Al

Configurable machine presms=m—=

vision software
Building inspection
applications

Applications are easy
and fast to start

Good approach for
smart camera and NI
embedded vision
systems

—==

-.-r‘m«u

T T

L]
=
.

eeuvaws

[ Aot
N D e,

( [u?‘y'-:.‘\u,: [Ny wr——

S

Optofidelity



NI Vision development environment
= As a part of large image applications

- Wide range of image processing components
« Requires understanding of image processing

IMAQ OCR Session =
IMAL Snapavi IMAC Set Calibration Info IMAD C ct Calibrated I IMAG OCR Read Text 3
IMAQ Session In[[Z8 P i3 | 4t orrect Calibrated Image e ca
| L B | a2 Read String
:" error out

Error in
Image Dst
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NI Vision Assistant

. Building your LabView [>== —

image processing VI’s
with preview
functionality

= Prototype test bench for

NI Vision development |-=—=

module

= Possible VI reuse In

LabView applications
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Image processing steps in LabView

¥

Calibrate

.

Process

.

.

Clean up
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IMAQ in LabView

« IMAQ is a global variable in LabView
— This can be utilized in image buffers
- Dublicate names can create strange behaviour in
applications

1000000000000 0000000000000000000000000000000000000:0

File Path |[[(>— ¥ File Path 2
IMAQ Create IMAQ ReadFile :lImagE IMAQ Create

o JMMMMM' o
source [~IMAQ[ 2= source [~IMAQ
a %] e

ReadFile

OO0 0000000000000000000000000000000000000000000000¢0
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IMAQ in LabView

« Control your IMAQ-objects

= Create and clean your objects 1n sub vi’s

EE. Center of Mass X *
Center of Mass ¥ =

ro6L] |Particle Measurements (Pixels)

Image Src
Hange ]-
IMAQ Create article Analysis  \AQ Dispose
temp_process IMAD i = gL ﬂ
error in =N ®
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LabView and external tool utilization

- Easy tO Utl'lZG 3rd party error in (58 n EE_;;: »=at|error out
state:_mz _LE!,.:_

software ’h”lgphlﬁ’d i
« Example cases of my o
external tool utilization:

o

result

b:GL |percentile_result

- Preprocessing

- DiSk bUﬁerS [+ Unmap Pixel Pointer ~———

— OptoFidelity’s own c_ JMAQseimegesie I%f@ GetimagePixelPt
@ | @

Imaging tools
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Tips for machine vision system

= Its all about light
« Specify your optical
characters
— Select your illuminance

— Select camera system
- Select optics

« Select your software
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OptoFidelity

Machine vision laboratory

Machine vision laboratory Machine vision development libraries
Multiple type light sources - NI Vision Library
Optics for different scales . MvTec Halcon

Matrix cameras

_ Cognex Vision Pro
3XCCD colour line scan

Matlab Imaging Library

camera
NI smart camera - Open CV

3D camera, Sick IVP - Imatest camera measurement
Linear movement software

Together over century experience of applied machine vision

and optical measurement
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For more information:
kalle.ryynanen@optofidelity.com



