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File Drop Cam (*)

File Cam (*)

Image Logger (*)

Online help

Widgets

Script language

Speeding up scripts (*)

Adding user script as operator (*)

Adding user C++ operators (*)

Adding a user plugin with new operators (*)
Adding a C++ operator to the VisionLab server (*)
Using VisionLab command interpreter in #C (*)
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Computer Vision: VisionLab

+ Image acquisition

* Interactive
+ Scripts

by NHL and TNO TPD

8/27/2018

+ Library with standard operators
+ Experiment with operators

+ Graphical programming
+ Add user defined operators
+ Stand-alone applications

VisionLab

» Survey of 10 image processing packages

Development environments (general)

tep/ip
Visionlab.exe

VisionLab Architecture

VisionLib

cam1i

cam?2

cam3

(GUI client) [*®

(Windows and Linux)

8/27/2018

user extensions

VisionCmd

Vissvr.exe (server)

VisionLab

Demo version can be downloaded from www.vdimv.nl

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18



Computer Vision: VisionLab 27-Aug-18

VisionLab Architecture (*)

» VisionLib:
Library of more the 200 operators for image processing, classifying with neural
networks and interfaces to cameras, written in ANSI C++.
+ VisionCmd:
Command interpreter for scripts. The scripts can be used for easy and fast
development of applications or prototypes.
+ VisionServer:
Shell with a network interface around VisionCmd. With VisionServer it is possible to
communicate over the internet with a remote VisionCmd.
+ VisionClient:
Graphical user interface with which it is possible to experiment in a comfortable way
with the VisionLib library and to develop and test scripts. An online help is available.
» VisionLibDLL:
DIl library around VisionCmd, making it accessible other languages. Delphi wrapper
is available.
+ VisionLibNet:
.NET class wrapper around VisionLibDLL, making it accessible by all .NET languages.
+ VisionLibPugin:
Plugin system for dlls to extend the command interpreter.

8/27/2018 VisionLab 5

Demonstration VisionLab

e Start-up VisionLab

e Show console server

e Explain Server Log window of client

e Open circles.jl and show server/client communication

« Demonstrate opening of *.bmp image, is automatically converted to
RGB888Image, use dark_flower.omp in images directory

e NOTE:
VisionLab does NOT allow for space in names of directories and file names!!

* Source image circles.jl: Lex van de Voort van de Kleij (NHL)

8/27/2018 VisionLab 6
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Demonstration VisionLab

¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl o EY 5[

File Cperabor Camera Server Options Window User Help

=101x]

I Server log =] 3]
> read CIRCLES.JL%16 "D:\Jaapicurrentivakken\¥ision20024IMAGES\CIRCLES. JL™ ;I
<< {0 us}

*> *displavimage CIRCLES.TL%16

<< {0 us)

ki H oz
Bus \ | 4

8/27/2018 VisionLab 7

Open *.bmp image

¥ visionLab ¥3.29 23-9-2002 {c) Yan de Loosdrecl =] 3]

File Operator Camera Server Options Window User Help

open 2]

Look in: | 3 images RN o Y

dark_flower,bmp

File name: circles il Open I

Files of type:  |\/indaws farmat [* bmp] j Cancel I

WisionLab images and scripts [*.],% jls]
VisionLab image format [* ]
VisionLab script format (%)

nat [*.bp]

Al files [=.7]

\ | 4

8/27/2018 VisionLab 8
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Computer Vision: VisionLab

¥ visionLab ¥3.29  23-9-2002 i{c]

File Operator Camera Server Options Window User Help

Conversion to RGB888Image

" dark_flower.bmp%ob (RGB

@ETT sioixd

) ¥an de Loosdrecht Machine !
¥ Image Attributes =100 x|

Mame Idark_ﬂower.bmp%ﬁ

Type IRGBBSE\mage Sizs | (2732383)

LutT IDafaun j Reduce |1 3-'
Cormnected | ] pintzeadfin Bl
listor
D vaspiision2002images\dark_flower bmg =]

: o

Print image and history | Image to clipboard
PR | Cancel |

jous [ =
8/27/2018 VisionLab 9
Image types (*)
Class hierarchy using templates:

| Image |
| Numimage<Pixel>
| Ordimage<Pixel> | | Complexlmage<Pixel> | | Colorimage<Pixel>
| Intimage<Pixel> | | Reallmage<Pixel>

8/27/2018 VisionLab 10
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Computer Vision: VisionLab

Image types

* Image
*  Numlmage<Pixel>:
+ Ordimage<Pixel>:
+ Intimage<Pixel>:
+ Bytelmage
* Int8lmage
+ Int16lmage
+ Int32lmage
* Reallmage<Pixel>:
* Floatimage
* Doublelmage
+ Colorimage<Pixel>:
- RGB888Image, RGB161616lmage
- HSV888Image, HSV161616lmage
+ YUV888image, YUV161616Image
+ Compleximage<Pixel>:
» ComplexFloatimage
+ ComplexDoublelmage

8/27/2018 VisionLab 1
Conversion between Image Types
T visionLab¥3.24 2-1-2002 (0} ¥ : =101 x]
File Operator Camera Server Options Window User Help
Ll
=l
FOuUrCe W
destination lm
newlype Int16Image] =
Eyielmage -
Doublelmags [—
Floatimage
IniEimage
Ink32Image |
RGB&E8mage
ComplexDoublelmage =
\ | \ 4
8/27/2018 VisionLab 12
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Co-ordinate system and Dyadic operators

Co-ordinate system

+ Origin: top left corner

+ Xvalues increase from left to right

+ Y values increase from top to bottom

Dyadic operators:
» Use select second

8/27/2018 VisionLab 13

Demonstration co-ordinate system and DisplayLUTs

+ Show co-ordinate system with Edit
« Demonstrate select second :
« DisplayLUT for Int16lmage = Stretch
« Copy circles
« Add the two images
* No visible difference!
« Show pixel values of both images with Edit
« Explanation in slide about DisplayLUTs

8/27/2018 VisionLab 14
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Demonstration co-ordinate system

¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl & EI5|
File Cpersior Camera Server Options Window User Help

SRSl r  Edit CIRCLES.L%16 {Int16Image) "

10, 1 4 I3 el

144,145 145 146 147 147 147 148 149 143
1435 143 146 146 144 145 146 145 147 143
143 144 146 143 145 147 146 146 148 143
141 14 144 145 144 145 147 148 148 148
141 142 144 144 145 146 148 148 148 148
142 140 142 143 145 147 147 147 143 147 147
140 140 143 144 146 146 147 148 147 148 148
140 142 144 143 143 145 147 148 147 147 148
140 142 144 144 145 145 146 147 148 143 148
140 142 144 144 144 144 145 147 147 147 147
140 142 143 143 146 147 147 148 148 147 147
135 140 143 145 145 146 147 148 147 147 145
139 143 144 145 147 146 146 146 148 143 148
141 143 144 145 146 146 145 146 146 147 148
139 14 143 144 145 145 145 147 147 146 147
135 140 143 145 145 145 146 148 148 147 147
139 14 142 143 143 145 148 146 148 149 148
141 143 143 145 146 146 146 145 146 146 147
141 145 144 145 146 146 147 146 146 146 148
139 143 143 145 145 144 145 147 147 147 147
140 143 145 144 145 146 146 146 147 148 143
141 143 144 145 147 147 146 146 146 143 148
141 144 144 1435 147 147 147 147 148 148 147

CRTPEETERRELTETTITITLTIT

I~ stayontop field width |4n Done

siolx|
pus \ | Y

8/27/2018 VisionLab 15

Add images using select 2nd

n  www.ydimv.nl =] 3]

-2002 {c) ¥an de Loosdrecht Machine ¥i
File Cpersior Camera Server Options Window User Help

o RS [ vt

=10l =101 =

CIRCLES.JL% 16

146 147 147 147 145
146 144 145 146 145
143 145 147 146 146
145 144 145 147 148

143 145 147 147 147
144 146 146 147 148
143 143 145 147 146
144 145 145 146 147

143 146 147 147 148
1368 140 143 143 145 145 147 145

r
<

|5.2EI2 us ‘ | A

8/27/2018 VisionLab 16
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Displaying of images

Server:
+ List of images on which operations act

GUI client:
+ Display image with use of LookUp Table (LUT)

8/27/2018 VisionLab 17

Demonstration of displaying of images

Show list of images on server

Client is ‘stupid’, it knows nothing about vision operators
Client can only translate commands and display images

All vision intelligence is in the server

Demonstrate applying different LUT’s on image, see next slide

8/27/2018 VisionLab 18
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List of images on server

¥ visionLab ¥3.29  23-9-2002 (c) van de Loosdrecht Machine ¥ision  www.vdimy.nl _ o x|
Fle Operator Camera Server Options Window User Help

L= xI| T =Icix]

15l x]

S -
circles j1%2 Int16lmage (236x236) Display
circles 193 Int1Blmage (236x236)
circles %4 Int1Elnage (236:x236) Delete
Deletedl
0]
B14us | | 4
8/27/2018 VisionLab 19

Set LUT for result image to Clip

=]

Name: 716033

Type IIrmEImage Size |[235x2353
LT [sretcn 7] Redues i =
Banrected [NoComected ] Pt sealefin E
Histor

read INT16.JL3%1 "Diivislahily SelphiSitT16.JL" ;I
copy IMT16.JL%1 INT16.JL%3

*#NT6 JL%2

——--read INT16 %1 "D: Wislably SidelphisiNT 16 L
—---copy INT1E JL%1 INT16 JL%2

=#AINT6.JL%2

acdel INT16 JL%3 INT16.JL %2

< o

Print image and history | Image to clipboard |

Cancel |

8/27/2018 VisionLab 20
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See result of adding the two images

¥ visionLab¥3.24 2-1-2002  (c) ¥an de Loosdrecht Machine Yision  www.ydimv.nl =10l x|
File Operator Camera Server Options Window User Help
T CIRCLES.JL%1 1ol =lolx =laix|
-
v Serveriogua-1=l |
ous \ | 4
8/27/2018 VisionLab 21
Displaying of images
DisplayLUT’s (LUT = LookUpTable):
* Intimage
+ Stretch
+ Clip
+ Labelled
« Binary
* Floatimage
* Linear
+ Logarithmic
+ Colorimage
in colour depending on screen settings
+ Compleximage
power spectrum displayed as Floatimage
8/27/2018 VisionLab 22
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Change reduce factor with scroll wheel or + or - button
¥ Image Attributes El@l@\
ame |c\rclesjl%2
Type | Size |
L E— | PRedwe= [7 =
Connested NoConnected ] Pint sna\alm =]
History

read circles %2 "C:ivision2008imagesicircles ji*
Print image and history | Image to clipboard ‘
ok | Cancel |
8/27/2018 VisionLab 23
Camera setup

* Multiple camera’s

* Multiple windows (ROI’s) per camera

+ Dynamic loading of parameters

* Support for:

» Fire wire (FirePackage)
+ IDS uEye
« XIMEA
* File cam
* Microsoft Media Foundation Interface web cams
+ Open camera interface,
easy to add new camera’s or frame grabbers
« Camera recorder
8/27/2018 VisionLab 24
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Select camera

¥ Camera setup
Available cameras Parame

[ = |

Current camerd fp_MarlinF-145C2 ~
fp_Marlinf-14682

camera name |fp_MarlinF-131C
fp_MarlinF 1318

cAmEAtEe I Marink-0308
fp_OscarF 5100
init string 4 ~
Image type
ROls
inden top et height|width

Histogram ROI 0

Average [ o 4
I~ stayontop Close

ters

Refresh

VisionLab

25

Set init string, select mode

¥ Camerasetup

Avalable cameras Parameters
Current camera Camera information for init string
cameraname [ MarinF-035C e e Init String: <camera> <mode> <buifers> <dmamoder ~
Available cams <camerar : The nodsNr of the camera ]
cameratype | rePAck Delete <uoder Camera mode
<buffers> :  Amount of buffers, a number between Z [
lmmmg joza3Lme I <dnsmode> :  CONTINOUS, REPLACE or LINF
WETTEETE TameTETT
i 2 Hodellx: Devicellane:
[Defak =l o VT - Marlin F035C
Lok AVT - Marlin F033C
ndex top left height width *Camera Modes*
i a0 0 Mode: Resolution: InageType: FraumeRate:
0 az0+240 Uv-a22 3.75
L 1 320%240 TIv-a2z 7.5
2 320+240 TUv-aze 15
3 3z0+240 TUv-aze 30
4 5407480 v-8 3.75
5 540%480 V-2 7.5
6 5407480 v-e 15
2 5407480 v-8 a0
8 £40%480 V-2 &0
RemoveR0l s §40%480 TUv-411 375
10 5407480 TUV-a11 7.5
Histogram ROI 0 11 640480 TUV-211 15
1z £40%480 TUv-411 a0
13 5407480 TUv-aze 3.75 =
14 6407480 Tuv-azz 2.5
15 5407480 Tuv-az2 15
15 £40%480 TIv-a2z a0
17 5407480 PEE-8 3.75
18 5407480 REE-8 2.5
13 §40%480 BEE-3 15
v
averge [ o RO - i
I~ stayontop Chose Reiresh

8/27/2018

VisionLab

26

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl
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¥ Camera setup

Available cameras

Ready for taking snapshot

Parameters

|fp_MarlinF 0330

e

,Tﬂ J _;J [50 . 208]
AT : —— Brightniess 27 4 = | 10255
camera naime 4 IR o]
- Afovalable cams Dy o Ei| | s
s Gamma 0 4 o owem
sting | Hue a0 1| T | .
e Saturation 255 A o[ ] wesm
[Defaut =] | sharpness ’1—‘ 1| ] ] .7
AOls Shutter ’mﬂ 1 R
index top et height width ATeDa ] . V| 10108
a i} 480 640 J
WhitebalonePush T
whiteBalance’ e “« v 10108
TriggerDelay Wﬂ 4] | 10.40m
Trigger =
TriggerPolarity ’ﬁ q j 0.1
AddROI | RemoveROl | FrameTimeoutls — [som i | | 1050000
Histogram ROI 0 Mirrar ,D— q j 0.1
Bverage SnapshetROls | Continuous ROLD
I stapontop Clase Refresh
8/27/2018 VisionLab 27
Exercise
+ Experiment with camera setup
8/27/2018 VisionLab 28

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl
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Tethering with DSLR camera’s (%)

Using the middleware from digicamcontrol.com (open source)
most Nikon and Canon DSLR’s can be tethered from VisionLab

Example:
+ Install digicamcontrol
» Use script below to acquire image from DSLR:

// Note: set camera in jpeg mode!

$path = lpwd

$slash = "\"

$fileName = snapshot.jpg

$fileName = $path . $slash . $fileName

system "C:\Program Files (x86)\digiCamControl\CameraControlCmd.exe" /filename $fileName /capture
lread i $fileName

display i

8/27/2018 VisionLab 29

File Drop Camera (%)

Used as a rudimentary interface to cameras who are able to write bmp or
jpg images to file with a file name and a sequence number.

The file name consists of a <File base name> + <sequence nr> + . + <File
extension>. The sequence nr is padded with leading 0's if <nr of digits> is
greater then 0.

After pressing the start button the image with the specified filename is
searched for. If the specified file is not found, processing is postponed
until the specified file is created.

If the file is found or created:
- the image is opened and displayed
- the image is selected as script image (%current image)

- the script with <Script names is executed with the specified
<Parameters> the function result of the script is assigned to the

specified <Result> variable
- <Sequence nr> is incremented
- the search or wait for the next image starts

8/27/2018 VisionLab 30
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Demonstration File Drop Camera (*)

* Move file filedropcam2.bmp from directory to the desktop,
leave filedropcam1.bmp in current directory

« Open File Drop Cam form in Camera menu
« Specify the parameters as in the next slide
« Press start button

« File filedropcami.bmp is in current directory, so the image is opened and
selected as %currentimage and script filedropscript.jls is executed

« Because file filedropcam2.bmp is in not in the specified directory,
processing is postponed.

« Drop file filedropcam2.bmp back in specified directory,
processing continues, image is opened and script is executed

8/27/2018 VisionLab 31

. . *
File Drop Cam form in Camera menu (*)
T VisionLab ¥3.37  1-1-2008 (c) Yan de Loosdrecht Machine Vision  www.vdimv.nl
Eile Operator Camera Server Opfions ‘Window Userl User2 User3 Userd UserS Userd Help
T FileDropCam
Filg name base |mgdrupcam
Sequence [
Mr of digits |D ﬂ
FieExiension  [omp =
Seript name |f\\admpscnpl ils
Paramsters [12
Result (3] [
Searching far |
Start Close
8/27/2018 VisionLab 32
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Image is opened %currentimage and script is executed (*)

www.vdimv. nl

¥ visionLab V3.37 16-12-2007 (c) Van de Loosdrecht Machine Vision
File Operator Camera Server Options Window Userl User? User3 Userd LUserS LUsere Help

File name base |medmpcam

T C:\Wislab\W3\delphi5¥filedropscript. jls
- Internal soript Search Line number Indentation

name [ Stae | | | | vl I M =N |
5 - %p1 =1, %p2 =2

fres = %pl + %p2
TextOnImage %currentimage 10 10 courierid %currentimage
Display %currentimage

return §res

%currentimage is referring to
opened image

function result is stored in $vvv

] I~ Protected Continue Single step Step irto Feset

0 us.

8/27/2018 VisionLab 33

Wait for drop file filedropcam2.bmp back in specified directory (*)

T VisionlabV¥3.37  1-1-2008 (c) Van de Loosdrecht Machine Vision, www.vdimv.nl Ex
Eile Operator Camera Server Opfions ‘Window Userl User2 User3 Userd UserS Userd Help

=
T *5 filedropcam1 (RG... [= |[51/X] eDropCam =]
filedropcamd] File name base [flediopcam
Sequencert |z
Mr of digits |D ij
FieEwenson  [omp =l
Seript name |f\\admpscnpl ils
Paramsters [12
Result (3] [
Searching far |Nedropcam2 brp
= Stop Crtr+Y Close

8/27/2018 VisionLab 34
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- . *
File dropcam2.bmp is processed (*)
T ¥isionLab ¥3.37  1-1-2008 (c) Yan de Loosdrecht Machine Vision  www.vdimv.nl
Eile Operator Camera Server Opfions ‘Window Userl User2 User3 Userd UserS Userd Help
T 5 filedropcam? (RGBBEEL... = E] b_ﬁigrm
Roilozoocan 2 SN Fil nemsbass  [fldopean
S x Y Sequence [
T Mr of digits |D ﬂ
FieExiension  [omp =
Seript name |f\\admpscnpl ils
Paramsters [12
Result (3] [
Searching far |Nedropcam3 brip
Stop_Critr+ Close
8/27/2018 VisionLab 35

FileCam (%)

FileCam is used to 'snapshot’ images from a file from disk.

The init string should be used to specify in which mode the
camera is operated. Syntax:

<imageType > <fileName>

The file is in normal text file with on each line the file name of an ji
image. It is adviced to use a fully specified file names including
the full direcory path.

Snapshoting will start from the first image in the file.

If more snapshots are taken then images specified in the file,
snapshoting will start again from the first image

Use the command LastFileCamName to retrieve the fileName of
the last snapshot image.

8/27/2018 VisionLab 36
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Example: using a FileCam (*)

I filecamtest.txt - Notepad
file Edit Format View Help

Cowisioncursusihwvision2007 N imagesicalls. 31
Cvwvisioncursushwision2007chimageshcircles. j1
c:hwisfoncursushwisionzoo7rchimageshdice. i1

8/27/2018 VisionLab 37

Example: using a FileCam (*)

¥ VisionLab¥3.37  10-1-2008 (c) Van de Loosdrecht Machine Vision  www. vdimv.nl

Fle Operator Cam

Options Window Userl User? Userd Userd UserS Userb Help

¥ Camera setup
Avaiable cameras

filecam -

Current camera

cameraname [ Il | Remove|
camera typs ’7
waws [T | Specify filename with the file names of the images

Parsmeters

Imags type

Defaul —~1
AOIs
index top et [heigrt [widh [
o o 1
AddROI RemaveR Ol

Histogram 01 0

aveage [ sompsnotnos | _contrerusron =
I stay ontop ciose | Refresh
o
8/27/2018 VisionLab 38
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T VisionLab V3.37

Example: using a FileCam (*)

10-1-2008 (c) Van de Loosdrecht Machine Vision  www.vdimv.nl

Ele Operator Camera Server Options Mindow Userl User? User3 Usert UserS Users Help

- - [BlX]
Available cameras .,
[fecam ~| [=]
Current camera
_Instal | Remove | i
camera name fenove Use snapshot commands to get the images
e e
cameratype
init string ‘
Image type
[Defauit =l
Rils ¥ snapshot1%1_r0 (Int16... [= 5]
index top left height width T S
0 ) 1 1
AddROI RemoveRO!
Histogram ROl 0

lsoon

lsooo

[2000

o

60 80 120 150 180 210 240 270 300

sverage fi1g Cortinuous ROI0 =
[~ stayontop Close | Refiesh |
12,047 us
8/27/2018 VisionLab

39

Operators:

8/27/2018

Image Logger (*)

Intended to log images with additional string information

+ InitimagelLogger

+ CloselmageLogger

+ ImageLoggerAdd

+ ImageLoggerClear

+ ImageLoggerSaveToFile
+ ImageLoggerGetNth

VisionLab

During an experiment images with string information are stored in
RAM memory. This will give only a slow delay in execution.
After the experiment is finished, the images and strings can be
stored to files for subsequent analysis.

40
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Image Logger (*)

InitimageLogger imageType loggerType maxNrFrames height
width maxStrSize disgard

The InitimageLogger operator initialise the image logger. RAM memory for
maxNrFrames of image of imageType and maxNrFrames of strings of size
maxStrSize is reserved.

The loggerType parameter can be LinearimageLogger or
CircularimageLogger. When the log of LinearimageLogger is full new
added images and strings are ignored. When the log of a
CircularimageLogger is full the oldest image and string are deleted and the
new image an string are added.

The disgard parameter specifies how many ImageLoggerAdd commands
are ignored before an image and string are stored in RAM memory.

CloselmageLogger
The CloselmageLogger operator releases all allocated memory.

8/27/2018 VisionLab 41

Image Logger (*)

ImageLoggerAdd imageName loggerMode string
The ImageLoggerAdd operator adds an image and string to the log.

The parameter loggerMode can have the values DisgardNImageLogger or
ForcelmageLogger.

In DisgardNImageLogger mode disgard images are ignored before an
image is stored in the log.

In ForcelmageLogger mode the image and string is always stored.

ImageLoggerClear
The ImageLoggerClear operator clears all logged images and strings.

8/27/2018 VisionLab 42
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Image Logger (*)

ImageLoggerSaveToFile fileNameBase

The ImageLoggerSaveToFile operator save all image to file.

The parameter fileNameBase is used to generate unique file names. The
Nth image is saved as fileNameBase_N.jl.

The strings are saved in a file with name fileNameBase.txt. The format of
fileNameBase.txt is one line for each image: <fileName> <string>.

ImageLoggerGetNth nth imageName

The ImageLoggerGetNth operator retrieves the nth image in the log and
makes a copy into image with imageName.
The function result is the string associated string with the Nth image.

8/27/2018 VisionLab

43

Image Logger example script (*)

$path = Ipwd

$oldpath = pwd

cwd $path

system del test__log*.*

InitImageLogger Intl6Image CircularImageLogger 10 512 512 100 2

Create image Int16Image 512 512

SetAllPixels image 100

for $i =1 to 25 do
TextOnImage image 0 40 courier14 $i
ImageLoggerAdd image DisgardNImageLogger $i

endfor

ImageLoggerSaveToFile test__log

$r = ImageLoggerGetNth 1 test

Display test

CloseImageLogger

cwd $oldpath

=9$r

8/27/2018 VisionLab

44
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Online help
Online help is available:
* F1
* Main menu
8/27/2018 VisionLab 45

Demonstration online help

« Search for Threshold operator
« Open image circles.jl
« Select threshold operator and press F1 for online help
< description operator and position in operator menu structure
« Select help from main menu
« Select Find in VisionLab help file window and type threshold
* C++ header file in System Development Kit

8/27/2018 VisionLab 46
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Open image and select threshold operator
T visionLab¥3.24 2-1-2002  {c) ¥an de Loosdrecht | =10l x|
File Operator Camera Server Options Window User Help
=lelx P Theeshod ol
image IW
love
high
Ok
r”serverlagR-TI=TFY
\ | 4
8/27/2018 VisionLab 47
Press F1 for help for Threshold (GUI)
<& visionLab Help File =10l x|
Eile Edit Bookmark Options Help
Contents| Index | Back [ B [« [ |
Threshold

threshold inageNane low high

Class: OrdImage. see Image hierarchy overview

Menu: Operator | Segmentation
The threshold operator takes a greyscale image and produces a Binarv Inage

If low <= high then all pizelvaluss in the range [low. . high] are converted to the walus Object (=1)
and all other pizelwalues are converted to the walue Background (=0).

If low » high then all pizslwvaluss not in the rangs (high. . low) are converted to the walus Object
and all other pizelvalues are converted to the walue Background

8/27/2018 VisionLab 48
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Select help from main menu

lox
Eile Edit Bookmark Options Help
Conterts| Indes | Bock [ B [ o [ o
Contents
Intraduction
File menu
Operator menu
Camera
Server
Options
User menu
Help
Scripts
Adding C++ code
Include files and code examples
8/27/2018 VisionLab 49
Select Find in VisionLab help file window
Help Topics: YisionLab Help File 21x|
Index ~ Find |
1 Type the word(s] pou want to find
[Theshold =l Clear
2 Select some matching words to namow your search Dptions:
ThresholdF ast | Fird Girmilar
ThresholdisoD ata =
Threshold zoDataRO!
ThresholdLocal ety |
Thresholdvulti
ThresholdOnHighest =] | e
RaTSLocal
Segmentation operators
Segmentation operators averview
Threshold =l
[9 Topics Found | [ AN words. Begin, Auto, Pause ]
Diky | Eid. | Cancel |
8/27/2018 VisionLab 50

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18

25



Computer Vision: VisionLab

27-Aug-18

Help for Threshold (SDK) (*)

Eile Edit Bookmark Options Help

all rights reserved.
-
#ifndef JL_VIS_LIB_ORDINAL_OPERATORS
#define JL_VIS_LIE ORDINAL OFERATORS
#include "numoper h"
#include "ordimage.h”
#include "rghB888ima h"
#include <set>
namespace JL_VisionLib W2 {

enun ObjectBrightness {DarkObject. BrightObject}:

template <class OrdImageT, class PizelT»
PixelT AveragePixel (const OrdInageT &inage):

template {class OrdImageT, class PizelT»
void ClipPizelValus (OrdInageT &image. const PizelT low., const PizelT high):

template <class OrdImageT, class PizelTs

Contents| Index | Back [ B [« [ |
ordoper.h ﬂ
<% File ordoper. h
* Project © visionlib ¥3.0
* Author : Jaap van de Loosdrecht
* Yan de Loosdrecht Machine Vision
* wyw vdlmy nl
* Date ©o2-1-2002
*
* Copyright (c) 19393-2002, Van de Loosdrecht Machine Vision.
=

8/27/2018 VisionLab
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Help for Threshold (SDK) (*)

Eile Edit Bookmark Options Help

=10l =]

Contents| Index | Back [ B [« [ |

template (class OrdImageT:
double SunFloatPizsls (const OrdImagsT &imags):

template <class OrdImageT, class FizelT:
void (Y B (OrdImageT &image, const PixelT low. const PixelT high):

template <class OrdImageT:
void [§F dLs il (OrdInageT &image. const OrdImageT &maslk,
const ObjectBrightness object):

template <class OrdImageT, class PizelT»
Th (OrdInageT &image):

template <class OrdImageT, class FixelT»
Th B (OrdTuageT &imags):

=T,

lass FizelT:

template (class OrdImag
Th 1d0n = (OrdInageT &imags):

oldOn

ageT, class PixelT:
(OrdImageT &image. const PixelT minEdge.
const ObjectBrightness object. PixelT &thres):

lass OrdImageT, class PizelT:

(OrdImageT &image., const OrdImageT &roi.

const PizelT minEdge. const ObjectBrightness cbject.
PizelT &thres):

template <class OrdImageT. class PixelT:

Th dRAT: (OrdInageT &image, const PizelT minEdge,
const double minkvgEdges, const int nrlevels.
const ObjectBrightness object):

8/27/2018 VisionLab
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Widgets

Several operators need as parameter one or more pixel
coordinates. The widget tools will help the user to specify the
pixel coordinates in an interactive way.

Before selecting the desired operator, the widget tool must be
selected. This tool will display a grid on the image. The grid can
be manipulated by dragging and rotating the landmarks. After the
grid is positioned at the desired position the operator is called
from the menu. The landmarks are then extracted from the grid
and displayed the corresponding parameter fields.

Menu: Operator | Widget tools

8/27/2018 VisionLab 53

Widgets

Available widgets tools:

+ LineTool: start coordinate and end coordinate of a line
+ GridTool: four corner coordinates of deformable rectangle

« RasterTool: middlePoint coordinate, endLine coordinate,
endBox coordinate for scanlines

« CircleTool: center coordinate of circle and radius of circle

+ PieTool: center coordinate of pie, start angle, end angle and
radius of pie

» MinMaxCircleTool: center coordinate of circles, minRadius and
maxRadius of circles

8/27/2018 VisionLab 54
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Widgets
Operators using widgets:
CircleShape CircleTool
DiskShape CircleTool
DrawlLine LineTool
FindEdgeCircle MinMaxCircleTool
FindEdgeLine RasterTool
FindSubEdge(s)OnLine LineTool
HoughCircleTransforms MinMaxCircleTool
HoughLineTransforms PieTool
PolarStretch PieTool
ResampleLine LineTool
Warp GridTool
8/27/2018 VisionLab 55
Line tool

nBY  wawwwdimvnl =

User3 Userd UserS Users Help

0] x|

#® VisionlabV3.39  7-5-2010 {c) Van d.e-Loosdre(ht Machine Visic

File Operstor Camera Sever Options Window Userl

48 findEdgelinel ji%2 (Int16lmage Stretch)

’start coordinate

Result:

start coordinate and
end coordinate of a
line
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Demo line tool

« Open image findEdgeLine1.jl

+ Open grid tool from menu Operator | Widget tools | DrawLine
+ Drag landmarks to position the line

+ DrawLine operator from menu Operator | Syntetic

8/27/2018 VisionLab 57

Drag landmarks to position the line

T VisionLab ¥3.39 71-5-2010 (c) Yan de Loosdrecht Machine Yision BY  www.vdimv.nl

Fle Operator Camera Server Options Window Userl Userz User3 User4 UserS Useré Help

¥ findEdgeLine1 (Int16Image Stretch) A

E

0 us ok
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DrawLine operator
T VisionlabV3.39 7.5:2010  (c) Van de Loosdrecht Machine Vision BY  www.vdlmv.nl
File Operator Camers Server Options ‘window Userl Userz User3 Userd UserS Usert Help
= 3
- ¥ findEdgeline1.ji%3 (Int16Image Stretch)
10.649 us
8/27/2018 VisionLab 59

Raster tool
@ Visionlab V333 752010 (c) Van G Loosarecht Machine Vision BV wawwvdim. n_ E=rE>

File Operator Camera Server Options Window Userl User2 User3 Userd User5 Useri Help

@ findEdgeLinel ji%2 (Intl6lmage Stretch) o [ 3

Result:

Coordinates of box

£

0 us ok
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Demo raster grid tool

« Open image findEdgeLine1.jl
« Open grid tool from menu Operator | Widget tools | FindEdgeLine
« Drag landmarks to position

« Select FindEdgeLine operator from menu Operator | EdgeDetection
(line distance = 1, outlierDistance = 10, iteration = 10)

8/27/2018 VisionLab 61

Drag landmarks to position

F . VisionLab ¥3.39 752010 (c) Yan de Loosdrecht Machine Vision BY  www.vdlmv.nl

Flle Qperator Camera Server Options Window Userl Userz Userd Userd UserS Users Help

2 (Int16lmage Stretch)

|£

0 us ok
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FindEdgeLine operator
- - [o]x|
- =
2,377 us (255&54@9.9395) .(174.82?,348.DD5) 285 |
8/27/2018 VisionLab 63
Demo grid tool
Open image lic_plate1.jl
Open grid tool from menu Operator | Widget tools | Warp
Drag landmarks to corners of license plate
Select Warp operator from menu Operator | Geometry
8/27/2018 VisionLab 64
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-
T VisionLab ¥3.39

7-5-2010

Grid tool

(c) ¥an de Loosdrecht Machine Vision BY

www.vdimy. nl

8/27/2018 VisionLab 65
Grid tool: drag landmarks to corners
¥ visionLab ¥3.39 I1-5-2010 [c) Van de Loosdrecht Machine Vision BY  www.vdimv.nl
8/27/2018 VisionLab 66
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Grid tool: correct for warp

¥ visionLab ¥3.39 I1-5-2010 [c) Van de Loosdrecht Machine Vision BY  www.vdimv.nl
Operator Camers Gerver Options Vindow Userl User2 Userd Userd UserS Users Help
~
EEE

T tic_platet.ji2... ME R

3
I
150 us
8/27/2018 VisionLab 67
Circle tool
T vVisionlah V3.39  7-5-2010 (c) Van de Loosdrecht Machine Vision BV ... (2 |[8][]
File Operator Camera Server Options Window Userl User? User3 Useré UserS User Help
T circles.jl%41 (Int16im... NS E]
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Demo circle tool

« Open image circles.jl
« Open circle tool from menu Operator | Widget tools | CircleAndDiskShape
« Drag landmarks to desired position

« Select CircleShape operator from menu Operator | Synthetic
(value = 255, zeroOrOrg = KeepOriginal)

8/27/2018 VisionLab 69

Circle tool: CircleShape

¥ visionLab V3.39 7-5-2010 {c) Van de Loosdrecht Machine Vision BV

File Cperator Camera Server Options Window Userl User? User3 Userd UserS Usert

* circles.ji41

e Strstch)
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MinMaxCircleTool: two concentric circles

P
T vyisionlah V3.39  7-5:2010  (c) Van de Loosdrecht Machine Vision BY. .. (2 |[B]]
File Operator Camera Server Options Window Userl User? Userd Userd LUserS LUsers Help

¢ inner circle

resize outer circle

8/27/2018 VisionLab 71

Demo min max circle tool

« Open min max circles tool from menu Operator | Widget tools | HoughCircles
« Drag landmarks to desired position

« Select FindFastBestCircle operator from menu Operator | Transforms
(minEdge = 500, deltaR = 0.1)

8/27/2018 VisionLab 72
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MinMaxCircleTool: FindBestCircle with minR .. maxR

VisionLab &3

Did you see the result 7

116,405 us (112.019,65,0926) 56.1 30

(x,y) radius nrHits

8/27/2018 VisionLab 73

Pie tool: slice of a circle

T VisionlabV3.39  7-5-2010 (c)Van de Loosdrecht Machine Vision BV ww... [T |[8](]

Fle Operator Camera Server Options Window Userl User? User3 Userd UserS Usere Help

start segment \

L radius

I end segment
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Demo pie tool

« Open pie tool from menu Operator | Widget tools | PolarStretch
« Drag landmarks to desired position

« Select PolarStretch operator from menu Operator | Transforms
(minEdge = 500, deltaR = 0.1)

8/27/2018 VisionLab 75

Operator PolarStretch

T VisionLab ¥3.39 7-5-2010 (c) Van de Loosdrecht Machine Vision BY
Fle Operator Camera Server Options Window Userl Userz User3 Userd UserS User Help

1.012us
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8/27/2018

Script language

Scripts can contain different kind of commands:
+ image operators

« variables and expressions (*)

+ control statements (*)

+ internal commands (*)

+ Speeding up scripts (*)

+ special server commands (*)

* pre-processor commands (*)

Calling scripts (procedure/function call): (*)

Scripts can be added as new operators to GUI (*)

VisionLab 77

8/27/2018

Demonstration script image operators

« Create new script, add the lines by selecting the operators from the menus (not
necessary to type them):

« lread i circles.jl
- display i

« Execute script

« Insert with mouse threshold command, and adapt ‘imageName’,
explain why

« Execute script

« Demonstrate convolution instead of threshold:

« convolution i ii gausian3x3
- display ii

« Change to SobelNS by doubleclick on convolution line in script

VisionLab 78
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Example script

¥ visionLab ¥3.24 2-1-2002 {c) ¥an de Loosdrecht Machine Yision

www.vdlmv.nl ) —[al =]
Eile Operator Camera Server Options window User Help
s ntioimage) =l =Ll

lread i cireles.jl -

convolution i ii 32 EdgeExtend 3 3 1 1 1 2 1 4 12 4
display ii

Stop Execute | Cortinug |
[ servenluP =Y
‘72.74D us | ‘ A
8/27/2018 VisionLab 79
Double click on line with convolution and ...
¥ visionLab ¥3.24 2-1-2002  ({c) Yan de Loosdrecht Machi N [ 3}
File Operator Camera Server Options ‘window User Help
L i
i circles.il =
ution i ii 32 EdgeExtend 3 3 1 1 1 41 4 12 4 1 4 1
¥ oii
1=
source destination [
Mask
-1 0 1
Hame: 5] P 3
Ackd Remave | 0 0 0 0
1 1 2 1
Height # Hv
with |2 >
orgt ! =
orgy | -
Divisor  |'
Fdge  |EdusExtend v
[20.359 us [ T P
8/27/2018 VisionLab 80
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... select mask Sobel NS
P visionLab ¥3.24 2-1-2002  {c) Yan de Loosdrecht Machine ¥ision  www.vdlmv.nl o [=] 5}
Eile Operator Camera Server Options window User Help
Il Il
lread i cireles.jl -
convolution i ii 1 EdgeExtend 3 3 1 1 -1 -2 -1 000
display ii
4| | _’l—l
Stop Execute | Cortinug |
r_serverlog P I=TEY
‘IE.EWE us | ‘ A
8/27/2018 VisionLab 81
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8/27/2018

Demonstration script variables and control statements

« This script calculates the average area of the selected blobs
« Open scripts ba_example.jls

« Open variable screen (Server menu | Examine variables)

« Single step through script

* Notes:

result is returned to an array with name tab

Click on array name in top window of variable screen to examine details of
array

each element of the array contains a line with:
<labelnr> followed with the specified measurements

Each line is extracted from the array tab to an array elm
The element with index 0 of array elm is the labelnr

The element with index 1 of array elm is the area

The element with index 2 of array elm is the formfactor

VisionLab 82
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Demonstration script variables and control statements

T VisionLab V3.37 1-2007 (e) Van de Loosdrecht Machine Vision  www.vdImv.nl
Fle Operator Camera Server Options ‘indow LUserl User? User3 Userd UserS User Help

-~
0 0 00 agesiba_example =
Intemal script Search Line number Indentatior:
name stare | | || Find (| ([ ] 2| [=]|[e
lread i cells.jl
ThresholdIsodata i BrightObhject
$nrElobs = LabelBlobs i EightConnected
SfwaxBlok = EBlobAnalysisArray i eStab SorcUp Area UseY Area FormFactor
§rotal = 0
for §i = 0 to SwaxBloh do
VarTolrray e5tab[§i] &felm
§label = felm[0]
farea = Selm[1]
§Ef = §elm[z]
§rotal = jrotal + farea
endfor
favghrea = ftotal / §$nrElobs
Exscute F8 c [~ Protested Cortinus | Single step | Stepinto | Reset |
[~ stayantop | Remove | Removesl | Close
- b
& 2
0us
8/27/2018 VisionLab 83

Demonstration script variables and control statements

¥ visionLab V3.37 8-11-2007 [c) Van de Loosdrecht Machine Vision  www.vdimy.nl
File Operator Camera Server Options Window LUserl User? User3 Userd LUserS LUsere Help

on ision2007c\images\ba_examp ariable

Internal script Search maxBlob = 93

name Store [

lread i cells.jl
ThresholdIsodata 1 Brightobject

§nrBlobs = LabelBElobs i EightConnected
$maxBlob = BlobAnalysisirray i &itab So
jtotal = 0

for §i = 0 to fmaxBlob do
VarTolrray sitab[5$i] sfelm
§label = $elm[0]
fjarea = §Selm[1]
$Ef = jelm[2]

jtotal = jtotal + §area Mams |tab
endfor
javglrea = ftotal / $nrBlohs

1 93 695 0.765207

Exscuts F8 ¢ [~ Protected 65 512 0.821844
50410 0 BE2043
[~ stay on top | Remave | Femavedl Close
_— b
| A
s 100 1 795 102991 93 595 0. 769207 66 512 0.52°|
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File

Demonstration script variables and control statements

Operator Camera Server Options Window Userl

¥ visionLab V3.37 8-11-2007 (c) Van de Loosdrecht Machine Vision

Userz User3 Userd UserS Users Help

on ision2007c\images\ba_exa

Intemal script

name Store

Search

ff=1.02831

lread i cells.jl

jtotal = 0
for §i = 0 to fmaxBlob do

VarTolrray sitab[5$i] sfelm
§label = $elm[0]

fjarea = §Selm[1]

$Ef = jelm[2]

jrotal = §rotal + farea

endfor
javglrea = ftotal / $nrBlohs

Execute F9 C [~ Protected

ThresholdIsodata 1 Brightobject
§nrBlobs = LabelBElobs i EightConnected
$maxBlob = BlobAnalysisirray i &itab So

i=
Iabel =15

maxBlob = 59

nrBloks =100

tab = arrey(100) =158951.02091.71 1 1=
total = 893

www.vdimy.nl

Mare |2

[~ stayontop i Remove Close
A — &
< >
0 us 3181898 1.02991
8/27/2018 VisionLab 85

r

Demonstration script variables and control statements

VisionLab V3.37 8-11-2007 (c) Van de Loosdrecht Machine V
User? User3 Userd UserS Users Help

File Operator Camera Server Options Window Userl

A
:WisionCursusWision2007c\imagesiba_examp L J
Internal script Search ares =1
name M ‘ aughres = 58.25
Elm = array(3) <71.1=
=1
lread i cells.jl s
ThresholdIsodata 1 BrightObject label = 71
§nrBlobs = LabelBlobs i EightConnected {maxBlob=93
§maxBlob = Blobinalysisirray i &§tab SojjnrBlobs =100
stotal = O ek = array(100) =18 898 1.02091.711 1=
for §1 = 0 to §maxBlob do totel=: 5825
VarTolrray sitab[5$i] sfelm
§label = $elm[0]
fjarea = §Selm[1]
$Ef = jelm[2]
jrotal = ftotal + farea Marne |
endfor |
javglrea = §total / $nrBlohs Walue
Execute F9 C [~ Protected
[~ stayontop | Remove Close
B — M
L] £
0us 58.25
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Exercise

+ Experiment with scripts

8/27/2018 VisionLab 87

Script variables (*)

Variables are of type string. When necessary a conversion is
applied to type integer, float or boolean.

There are two type of variables:

+ global: Scope is all scripts and outside the scripts. Lifetime is
from creation to the moment it is removed explicitly by the
user. The name of a global variable starts with one $ sign,
example: $global

» local: scope and lifetime is the script in which the variable is
created. The name of a local variable starts with two $ signs,
example: $$local

The value of the variables can be examined and modified with the
'Examine vars' item in the server menu.

8/27/2018 VisionLab 88
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Demonstration script variables (*)

open script script_vars.jls
execute script
open window 'Examine vars' in the server menu

explain: Main menu | Options | Synchronize scripts

8/27/2018 VisionLab 89
. - - *
Demonstration script variables (*)
¥ ¥isionLab ¥3.29  23-9-2002 {c) ¥an de Loosdrecht Machine Yision www.vdimy.nl -|EI|5|
File Cperator Camera Server Options Window User Help
¥ D:\Jaap'¥ision2002'image P [ | 5||
ena i -101
=
\'ocal_;arj = igion Lak
§global_wvar = 10
§§local_war = "Vision Lab"
Mame |dlobalvar
Walue I‘IU
I stayon top Update | Remave Close
| 14|
Execute | Continue | Singlestep |  Stepinta | Resst |
7 _serverlog V=TT
Ous ‘global_var =10 local_var_1 = Vision Lab | v
8/27/2018 VisionLab 90
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Array’s of variables (*)

Array's of variable are also possible using [ and ] for indexing
Firstindex =0

Indexes must be either constants, variables or indexed arrays
Expressions as index are not allowed

$array is a short notation for $array[0]

Example: $array[$i] = $array[$tab[0]]

8/27/2018 VisionLab 91

Array’s of variables (*)

Operators for manipulation of array's:

ArrayToVar &$array &$var, convert array to var
CopyVar &$src &$dest, copy array from src to dest

ForEach &$array scriptCommand, for each element in array
scriptCommand is executed. Before executing
scriptCommand, occurrences of '#n' in scriptCommand are
substituted by nth word in element of array

GetDimVar &$array, result is dimension of array
SetDimVar &$array dimension

VarToArray &$var &$array, convert var to array, each word in
var is new element in array

ArrayToFile <fileName> &$array
ArrayFromFile <fileName> &$array
LArrayToFile <fileName> &$array
LArrayFromFile <fileName> &$array

8/27/2018 VisionLab 92
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Example ForEach

The following script will display the size of the blobs, greater than
200 pixels, using TextOnlmageCoord2D:

/I script foreach.jls

1Read org cells.jl

Copy org label

ThresholdIsodata label BrightObject
RemoveBlobs label EightConnected Area 0 200 UseX

LabelBlobs label EightConnected

BlobAnalysisArray label &$tab SortUp Area UseY Area CentreOfGravity
ForEach &$tab TextOnImageCoord2D org #3 courierl2 #2

display org

8/27/2018 VisionLab 93

Script expressions (*)

Simple forms of expressions are possible:
* <vars =<var>

* <vars = <constant>

* <vars = <vars <operator <var>

* <vars = <var> <operator> <constant>

Note there is not yet support for brackets () in expressions.

The following operators are supported: + - */ div mod and or ! ==
I=<<=>>=.

8/27/2018 VisionLab 94
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Script expressions (*)

Arithmetic and Boolean expressions are possible,
use brackets () for priorities in Boolean expressions.

Note: all operators and must separated by spaces.
Examples:

$r=($x +%$v)*4

$b = ! ($b1 and (bt[$i] or $b2))

It is not possible to call a function in expressions.

Prohibit evaluation by using “”, example:
$cg = “(10,15)”
8/27/2018 VisionLab 95

Demonstration script expressions (*)

open script script_expres.jls

execute script

open window 'Examine vars' in the server menu
click continue script

click continue script

explain break(points), reset and single stepping scripts
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T VisionLab ¥3.36
Eile

Operator Camera Server Opfions ‘Wwindow Userl User2 User3 Userd UserS Userd Help

Demonstration script expressions (*)

22-B-2006 www.vdimv.nl

(c) ¥an de Loosdrecht Machine Vision

Internal script

sesiscript_expres. jls T Variables : : X B

name ‘

Se.ar:h
Stare [ Find

10

$var2 = §varl + 10
$var3d = §varl + §var2
break

ftextl = "hal"

lstextz = r1am

ftextd = §textl . Stextd
break

lread image circles.jl
threshold image $var3d 100

|$nr_bhlobs = labelblobs image EightConnected
|display image

break

Execute F9

Conlinue

Name |

Yalue ‘

[~ stay onlop Update Remove

Close

Single step | Stepinto | Reset |

|

8/27/2018

VisionLab 97

Demonstration script expressions (*)
¥ visionLab V3.36 22-8-2006 (c) Van de Loosdrecht Machine Vision  www.vdimy.nl
File Operator Camera Server Options Window Userl User? User3 Userd LUserS LUsere Help
A
- C:WisionCursus\ ) P pres ahle L il
Internal script Search e = hal
name Slore Find [[ftext2 =10
Stoe | ‘ 4 texd3 = hallo
1=10
§warl = 10 var? = 20
fvar2 = Jvarl + 10 vars = 30
fvard = Jvarl + §var2
break
jrextl = "hal"
jrextz = "lo"
§rextd = frextl . §rextZ
— | break
lread image circles.jl Name: |
threshold image §ward 100 il |
$nr_blohs = lsbelblobs image EightConnected albe
display image [~ stayontop  Updste | Remove | Removedl | Close
break
Exscuts Fa + Cantinue Single step Stepinto | Reset |
i
0 us halla
8/27/2018 VisionLab 98
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Demonstration script expressions (*)

T VisionLab ¥3.36  22-B-2006 (e) Van de Loosdrecht Machine Vision  www.vdImv.nl

Fle Operstor Camera Server Options Window Userl User?2 User3 Userd UserS Usere Help

= -~
fisionCursus\Wision2006b\imagesiscript_expres s SEES] -
Internal soript Search rr_blobs = 1
hame Stare | Find fitext! = hal
§varz = §varl + 10 o
§vard = §varl + §varz var2 =20
hreak vard =30
§rextl = "hal" 3
r
frext2 = "lo" image (Int16IimagelL...
frextd = ftextl . §Srexti
hreak
lread image circles.jl
threshold image $wvard 100 Name
§nr_hloks = labelblobs image EightConnected
display image Valus
breai [~ stayontop U iose
Exscite FS Continue Singls step st
o
1,049 us 1
8/27/2018 VisionLab 99

Operators on variables (*)

+ Operators:
« for string manipulation
+ math operators for number manipulation

+ Parameter types:
* by value, <var>
* by reference, <&var>

+ Examples

* by value: $res = getfirstword $var
by reference: $res = removefirstword &$var

8/27/2018 VisionLab 100
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Parameter by value (*)

T VisionlabV3.32  24-9-2003 (c) Van de Loosdrecht Machine Vision  www.vdimv.nl [ |[0|[X]
Ele Operator Camera Server OQpfions  Window  User  Help
~
¥ Variables
Internal sciipt
name Storef "% = 22N ]
— 2 var = eentuvee drie
jvar = "een tyee drie”
fres = getfirstword §var
—
§res = removefirstword &§var
Have |
Value ‘
[ stayon top Fiemove Fiemoved|| Close
Execute Canfinue Singlestep | Steninto | Reset |
~
0 us res = gen var = een twee drig
8/27/2018 VisionLab 101
*
Parameter by reference (*)
T VisionlabV3.32 24-9-2003 (c) Van de Loosdrecht Machine Vision  www.vdlmv.nl (=1
fle Operator Camera Server Options MWindow User Help
~
T Variables
Intemal script
name Storef|™™% = =20
—Elvar =turee drie
jvar = "een twee drie"”
§res = getfirstword §$var
hreak
§res = removefirstword &ivar
—p |
Nare |
Walue |
I~ stayontop [EUREEET]  Remove | Removedl | Close
Exzcute Contirue single step | | Reset |
)
0 s res = en war = twee drie
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Operators for string manipulation (*)

A variable can be initialized with a string using double quotes.
Example: $s = "here are spaces allowed"

. is dyadic operator used for string concatenation.

Note this operator is used for concatenation of chars in a word.
If used as $v . $w, both $v and $w must be non empty variables
with one word as value.

Use for concatenation of words the string operator Concat.

8/27/2018 VisionLab 103

Operators for string manipulation (*)

A variable can be initialised with a string using double quotes.
Example: $s = "here are spaces allowed"

» getfirstword <var>

+ getfirsthwords <n> <var>

+ getnthword <n> <var>

+ getnthfromvector <n> <var>

+ getsizeofvector <var>

» vector <i1> <i2> <i3> .....
 listallvars

+ removefirstword <&var>

» removefirsthwords <n> <&var>
+ removeuntilword <word> <&var>
+ strip <&var>

8/27/2018 VisionLab 104
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Operators for special string manipulation (*)

+ getvar <&var>

+ isequalvar <&vari> <&var2>

* removevar <&var>

* removeallvars

+ setvar <&var> <value>

+ isvar <varname without $>

+ testequalvar <&vari> <&var2>

+ concat <sequence of <var> and text>

* substr <&var> <offset> <count>

* length <&var>

» find <&str> <key> <offset>, find substring in string

« findfirstof <&str> <key> <offset>, find character in string
+ findlastof <&str> <key> <offset >, find character in string

For more details of operators, see online help

8/27/2018 VisionLab 105
Math operators for vars (*)
+ asin <x> * log <x>
+ acos <x> * log10 <x>
« atan <x> « mod <x> <y>
. atan2 <y> <x> » polarlinesintersection
. <pc1> <pc2>
+ ceil <x>
* pow <x> <y>
* COSs <x> « random <lows <high>
* cosh <x> + randomint <low><high>
* exp <x> * sgn<x>
+ fabs <x> * sin <x>
+ floattoint <x> * sinh <x>
+ floor <x> * sqrt <x>
« fmod <x> <y> ¢+ tan <x>
+ initrandomgen <x> « tanh <x>
8/27/2018 VisionLab 106

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18

53



Computer Vision: VisionLab

Script control statements (*)

Nesting to arbitrary depth is possible

if <condition> then
<statement block>
else
<statement block>
endif

while <condition> do
<statement block>
endwhile

for<vars> = <expression> (<to>|<downto>) <expression> do

<statement block>
endfor

8/27/2018 VisionLab 107

Script control statements (*)

switch <expression>
case <tag>
<statement block>
case <tag>
<statement block>
default
<statement block>
endswitch

label <labelName>
goto <labelName>
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Script control statements (*)

return <expression> // function return

notes about string result conventions in VisionLab:

- in case of errors string starts with "[<name of command>]",
so '['and ']’ can NOT be used in normal string results

- "{xxx us} is append for timing information,
so '{" and '} can NOT be used in normal string results

8/27/2018 VisionLab 109

Demonstration script control statements (*)

open script script_stat.jls

execute script

open window 'Examine vars' in the server menu
click continue script

click continue script

8/27/2018 VisionLab 110
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Demonstration script control statements (*)

¥ visionLab ¥3.79 23-9-2002  {c) ¥an de Loosdrecht Machine ¥ision  www.»dlmv.nl N =[]
Eile Operator Camera Server Ophions Window User Help

¥ D:\Jaap'¥ision20D2'images',sc =1o0=]
Internal script
|7 name I Shrue I‘
Iolx]
vl = 3
if §vl >= 2 then v3 = thent
if §vl < 4 then
§v3 = "thenl"
else
§v3 = Melsel"
endif
else
if §v1 == 1 then
§v3 = "then2"
else
§v3 = Melsez2"
endif
e |
— hreak
Value I
il I~ stayontop Update | Remaove Close

Execute Continue Single step Step into Reset |

WEETT ini X

s = | .
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Demonstration script control statements (*)

¥ visionLab ¥3.79 23-9-2002  {c) ¥an de Loosdrecht Machine ¥ision  www.»dlmv.nl N =[]
Eile Operator Camera Server Ophions Window User Help

¥ D:\Jaap'¥ision20D2'images',sc =1o0=]
Internal script
|7 hame I Store I‘
ol
endif s=4
break vi=2
va=2
vl = 0 3 = ther
§s =0
vhile $vi < Z do
§vz = 0

vhile §v2 < 2 do
§wz = §vz + 1
§z = §3 + 1

endwhile
§wl = §wil + 1
endwhile
— | [oreax —
Value I
4
—I I~ stayontop Update | Remaove Close

Execute Continue Single step StEpnta’ Reset
B T [

bus e | v

8/27/2018 VisionLab 112

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl 56



Computer Vision: VisionLab

Demonstration script control statements (*)

¥ visionLab ¥3.29  23-9-2002  (c) Yan de Loosdrecht Machine Yision  wvw.vdin =101 x|
File Cperator Camera Server Options Window User Help
¥ D:\Jaap\Visionz002' =10l =]
Internal script
|7 name | Shrre I‘
I variables (=] 3]
wvhile §v1 < 2 do i=10
$wva = 0 s=4
vhile §vz < 2 do v=10

vi=2
v2 =2

§vz = §vz + 1
§8 = 45 + 1
enduhile
§vl = §vi + 1
enduhile
break

v =10

for §i = 0 to 10 do
§v o= 41

endfor

Narme I

—
Walue I
L] [~ stayontop Update | Remove | Close |
Exeoute_ | Contnue | Singlesten | T Sepinn | Resedl 1 |
" serverlog 1=k
0us ‘10 | 4
8/27/2018 VisionLab 113

Internal commands (*)

Internal commands are special local commands for which there is
not a (direct) server command.

Examples :
+ lcwd <path>: change working directory of client to path
» Ipwd: return working directory of client.

+ lIread <imagename> <filenames>: The file with <filenames is
read on the client and added to the server as image with
<imagename>

» lwrite <imagenames> <filename>: The image with <imagename>
is written on the client as file with <filename>

+ display <name>: The image with <names> is displayed
+ GUIForm: create dialog box from script
+ see also on-line help for more examples
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Demonstration GUIForm: create dialog box from script (*)

GUIForm <caption> {<spinedit> | <editbox>}

Displays a dynamic form from a script in order to query the user
with inputs, result is a string with the answers.

- spinedit: <prompt> <default> <low> <high>

A spinedit field is added to the form with a prompt and a default
value. Low and high specify the extreme possible values.

- editbox: <prompt> <default>
An editfield is added to the form with a prompt and a default value.

8/27/2018 VisionLab 115
. - - *
Demonstration GUIForm: create dialog box from script (*)
T VisionlahV3.35 5-1-2006 [c)Van de Loosdrecht Machine Vision  www.vdimv.nl (=13}
File Operator Camera Server Options Window Userl Userz User3 Userd UserS Usere Help
Internal script Search Line number Indentat
hame Store Find 1 Jump! +
/¢ demonstratie how to create dialog box from script
§res = bUIForm caption edithox prompt_e 1 sSpinedit prompr_s 1 0 10
Execute F9 Cantinue | Single step Step into
0 us
8/27/2018 VisionLab 116
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¥_ VisionLab ¥3.35 5-1-2006 (c) Van de Loosdrecht Machi v caption

File Operator Camera Server Options Window Userl User? User3 L4

Demonstration GUIForm: execute script (*)

|f—Internal script Search prompt_s
1 namel Store “ Find ‘

= = [ |
| // demonstratie how to create dialog box from scri

prompt_e

§res - GUIForm caption edithox prompt e 1 spinedit prompt s 1 0 10

Execute F9 Ahort Crdr+Y LContinue Singlz step Step into L

r Server ... El@”zl

o

= \ | 2|

8/27/2018 VisionLab 117

r

File Operator Camera Server Options  Window Userl Userz Userd Userd UserS Usert Help

Demonstration GUIForm: examine result variable (*)

VisionLab ¥3.35  5-1-2006 (c) ¥an de Loosdrecht Machine Vision  www.vdlmv.nl

¥ Variables

res=2 3

Internal script———— | [ Geamch |

// demonstratie how to create dia
§res = GUIForm caption edithox pr

Mame: I

Execule F9 | sbort Crrev] Valug I
[~ stayontop  Updste | FRemove | Removedl | Closs |
)
Jous res=23 [ A
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Special server commands (*)

Examples :

cwd <path>: change working directory of server to path
pwd: return working directory of server

read <imagenames> <filename>: The file with <filename> is read
on the server and added to the server as image with
<imagename>

write <imagename> <filename>: The image with <imagename>
is written on the server as file with <filename>

Date and time command, see next slide
see also on-line help for more examples

8/27/2018 VisionLab 119

Date and time commands  (*)

Time: returns <day> <month> <daylnMonth> <hh:mm:ss>
<year>

Delay <secs>: delay operations for secs seconds time.
MicroDelay <us>: delay operations for us micro-seconds time.
MilliDelay <ms>: delay operations for ms milli-seconds time.

ResetTimeStamp: reset time stamp counter to zero
MicroTimeStamp: return a time stamp in micro seconds,
note: maximum time for overflow after reset is 35 minutes.
MilliTimeStamp: return a time stamp in mille seconds,
note: maximum time for overflow after reset is 583 hours.
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Pre-processor commands (*)

A command is pre-processed before it is executed. The following
pre-processor commands are only available in the client:

* %currentimage: this command is replaced with the name of
the current selected image or the name of the image selected
as script image

* %secondimage: this command is replaced with the name of
the image selected as second image

* %thirdimage: this command is replaced with the name of the
image selected as third image

* %startupdir: directory name from which the client has been
launched

8/27/2018 VisionLab 121

Script procedure calls (*)

There are three different kind of scripts:

» local scripts: script is executed in the client or called with the
Icall command from a script executed in the client

+ remote file scripts: script is executed in the server. Script is
started with a_call <remote fileName> <params> command

+ internal script: script is executed in the server. Before being
started with a_icall <internal scriptName> <params> command
the script has to be stored in the server

With the command IsServerScript can be tested whether a script
is running on the client side or server side.

Function result is true or false.
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Script procedure calls (*)

The formal parameters have the form %pn, where n starts at 1
The first parameter is %p1, the next %p2 etc
Arrays can be passed as actual parameters using &$arrayName.

A script can return a function result with the return command
return <function result>

Local scripts can be aborted with <control y>

8/27/2018 VisionLab 123

Demonstration script procedure calls (*)

« open script script_call.jls

« click single step

« click single step

« click step into

« click single step

« click single step

« open window 'Examine vars' in the server menu
« click continue script
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File Operator

F . visionLab ¥3.29  23-9-2002

Demonstration script procedure calls (*)

{c) ¥an de Loosdrecht Machine Yision
Camera Server Options Window User Help

www.vdimy.nl

=1ol x|

T D:'Jaap) Vi

sionZ002\images'script_call.jls

Internal script
name I

inr blobs
display im

Kl
Execute

// seript_call.jls =
lread image cireles.jl

lcall script proc.jls image 0 130
age

il

Continue Sindle step Step into Reset

o=l

Ous |

8/27/2018

VisionLab

VA
125

Eile

Demonstration script procedure calls (*)

¥ visionLab ¥3.29  23-9-2002

{c) ¥an de Loosdrecht Machine ¥ision
Operator  Camera  Server  Opfions  Mindow User Help

T D Jaap!Vision2002%images';

www.vdimy.

=10] ]

=1o1x|

Internal script
name I

Store | ‘

// script_ca

|
Execite

lread image circles.jl
§nr_blobs = loall script_proc
display image

11.31= ¥ script_proc.jls (debug)

name I

_lolx
"\ntemal St

/¢ script_proc.jls iwagenswe low hig
threshold %pl %pZ %p3

t = L
return §iret

image Eig

Continue Single =

‘2‘646 us |

£]0] x|

Contirue |  Singlastep|  Stepinta |

L o

N

8/27/2018
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Computer Vision: VisionLab

27-Aug-18

¥ visionLab ¥3.29  23-9-2002

Demonstration script procedure calls (*)

(c) ¥an de Loosdrecht Machine Yision www.ydimy. =0 5[
File Cperator Camera Server Options Window User Help
¥ D:, Jaap' Vision2002\images'script_calljls M [ufES||" variables =
Intermal script nr_blobs = 127
’7 name | Stare
/f script_call.jls

C|
lread image circles.jl

$nr_blobs = leall seript_proc.ils image O 130
display image

¥ image (Int16:

Kl ;l;I
Excoute | Continue | Single step Step into Reset |
r - 1
Qus ‘ |
8/27/2018 VisionLab 127
Array as parameters, method 1 (*)
Main:

$arr[0] = 1
$arr[1] =2

Icall arrayParam.jls &$arr

arrayParams2.jls:
CopyVar %p1 &$res

8/27/2018
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Array as parameters, method 2 (*)

Main:
$arr[0] = 1
$arr[1] =2
Icall arrayParam2.jls arr

arrayParams2.jls:
CopyVar &$%p1 &$res

8/27/2018 VisionLab 129

Speeding up scripts (*)

+ Using internal scripts
+ System settings
+ Disable client logging
+ Disable server logging
+ Disable history mechanism

8/27/2018 VisionLab 130
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Demonstration speed up by using internal script (*)

« open script internal_example.jls

« run script to first break point

« examine variables

« examine script intern_script.jls

« run (continue) second part of script and compare executing times
« $time_local = 6411 ms

* $time_intern = 176 ms

number with the number of object

8/27/2018 VisionLab

* Note: this example is just to demonstrate internal scripts. A much faster way to
calculate the average area is to count the number of object pixels and divide this

131

- - . *
open script internal_example.jls (*)
P VisionLab ¥3.37  B-11-2007 (c) ¥an de Loosdrecht Machine Vision  www.vdlmv.nl
Eile Operator Camera Server Opfions ‘window Userl Userz User3 Userd UserS Userd Help
¥ C:\WisionCursus\ision2007ckimages\intern_example. jls
Internal seript Search Line number Indentation
hame ‘ Store | Find 28 Jump + - &
~
lread i cells.jl
ThresholdIsodata i BrightOhiect
§nrElobs = LabelBlobs i EightConnected
ResetTimeStamp
$maxBlob = Elobinalysisirray i &$tab SortUp irea UseY irea FormFactor
§total = O
for §i = 0 to $maxBlob do
VarTokrray &ftab[§i] &felm
§label = {elm[0]
fjarea = $elm[1]
$£f = §elm[2]
§total = itotal + §area
endfor
$avghrea = §total / $nrElobs
§time_local = MilliTimeStamp
break
ot
l Exscute F9 | | I Protected Cortinue | Single step | Step inta Reset
0 us «can nak save this type of Farm
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run script to first break point (*)

P VisionLab ¥3.37  B-11-2007 (c) ¥an de Loosdrecht Machine Vision  www.vdlmv.nl
Eile Userz User3 Userd UserS Users Help

Operator  Camera  Server  Options
= = D7cki

Window  Userl

Internal script Search

I M | —s‘ﬂ] ‘ —m avydres = 58.25
elm = array(3) <71.1=
f =
lread i cells.jl i=a3
ThresholdIsodata i1 BrightObject :::i;ﬂ? i
§nrBlobs = LabelBlobs i EightConnected wBlobs =100
tab = array(100) =18 898 1.02991.711 1=
|Reset TimeStaup ltime_local = 6411
total = 5825
SfwaxBlob = Blobinalysishrray i &itab SortUp Area Us|
jrotal = 0
|for §i = 0 to jwaxBlob do
VarTolrray sitab[5i] sdfelm l
jlabel = Felm[0] Harne
jarea = §elm[1] Value ]
$£f = jelm[2]
jrotal = Frotal + §area
endfor
javghirea = Stotal / §nrBloks
jrime_local = MilliTimeStawp
hresk
[~ stay on top Update Femove Femovedl

- =

Executs F8 7 [~ Pratectsd Cortinue | Singlsstep | Stepinto | Reset | a
< |
0 us B411 [

8/27/2018 VisionLab 133

4

examine script intern_script.jls (*)

B-11-2007 [c) Van de Loosdrecht Mac

Eille ©perator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help

~
C:WisionCursus\Vision2007climages\intern_example =1
Internal seript Search Line number Indentation
hai
00 age e p
[ | Intemnal ecript Search Line number Indentation
L nama{i Share: [ Find [ Ed | [=]]
Thif
$nif ResecTinedtamp ~
Red|$maxBlob = BlobAnalvysisirray i &ftab SorclUp Area Use¥ Area ForwFactor
§total = 0
gmdl(for §1 = 0 to $maxBlob do
gt VarTohrray sftab[$i] &felm
fo §label = §elm[0]
jarea = §felm[1]
$ff = felm[2]
§rotal = §total + farea
dlendfor
§avghrea = $total / $nrBlobs
en
faflftime_intern = MilliTimeStamp
~
it hal
brd
Execute F9 | T Protected Cortiue | Single step | Stepinta |
Execute F9 | | I Protected Confinue | Singlestep |  Stepinto | Reset
0 us 6411
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run second part of script and compare executing times(*)

¥ VisionLab ¥3.37  B-11-2007 (c) Van de Loosdrecht Machine Vision  www.vdimv.nl

Eille ©perator Camera Server Ophions Window Userl User2 Userd Userd UserS Usert Help

2007ckima

Internal seript Search

hae: ‘ Stare | Find

T Variables

area = 1

-
$nrElobs - LebelBlobs i EightConnected eim = sray(®) <711
=1
ResetTimeStamp i=99
lakel = 71
$maxBlob = Elobinalysisirray i &§tab SortUp Area I'_'"raa’iizb:%%
frotal = 0 tab = array(100) =18 895 1.02891.71 1 1=
for §i = 0 to §maxBlob do i i e
VarTohrray &§tab[$§i] &felm time _local = 6411
$label = §elm[0] total = 5825
$area = $elm[1]
$£f = §elm[z]
§total = $total + §area ‘
endfor Hame
$avghirea = jtotal / $nrElobs Vals |
$time_local = MilliTimeStamp
break
liddScript intern intern script.jls
icall intern
[~ stay ontop
Execute F9 | I Protected Confinue | Singlestep |  Stepinto |
<
0 us
8/27/2018 VisionLab 135

Speeding up scripts (*)

+ System settings

+ Disable client logging:
set in main menu item server log to “no log”

+ Disable server logging and Disable history mechanism:
close visionlab
open file visionlab.ini
search in file for “[localserver]”
next line has item “exename” with syntax
vissvr.exe <port> <byteorder> <timeout> <maxhissize>
<EchoOn|EchoOff> <(no)debug>
set <maxhissize>to 0
set <EchoOn|EchoOff> to EchoOff
example: “exename=vissvr.exe 2066 NativeByteOrder 5 0
EchoOff nodebug”
save and close file visionlab.ini
start VisionLab again
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Adding a script as new operator (*)

New operators can be added to the system by editing the file visionlab.ini.
See for more details Adding a new operator to the client

Example:

An operator with the name Script must be added to the usermenu. When
the operator is selected the script with name test.jls is to be executed and
it will receive three parameters.

In order to make this possible add the following lines to the file
visionlab.ini and startup the system.

[examplescript]
menu=UserMenu
caption=Example &Script
class=Intimage
script=test.jls
paramform=scriptparam
selectedimage source
editbox low 0

editbox high 80
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Adding a script as new operator (*)

Explanation:

[examplescript]: In [ ] the name of the operator. Note: no white space
behind ] is allowed.

menu: The menu where the operator is added to the system.

caption: The name used for the operator in the menu. The & give the letter
for the shortkey.

class: The highest class in the Image hierarchy overview on which the
operator can work.

script: The filename of the script which is to be executed.

paramform: Specifies the form which to be used to ask the user for the
parameters. Currently for user scripts only 'scriptparam’ is supported.
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Adding a script as new operator (*)

The section following paramform specifies the parameters for the
operator. The maximal number of parameters is 25. The parameters are
displayed and send to the server in the same order as they are declared.
There are the following possibilities:

+ selectedimage <prompt>: An edit field is added with a prompt
and the image name of the currently selected image

* 2ndselected <prompt>: An edit field is added with a prompt
and the image name of the 2ndselected image

» 3rdselected <prompt>: An edit field is added with a prompt
and the image name of the 3rdselected image.

+ genimagename <prompt>: An edit field is added with a prompt
and a generated image name

+ spinedit <prompt> <default> <low> <high>: A spinedit field is added
with a prompt and a default value. Low and high specify the extreme
possible values
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Adding a script as new operator (*)

+ editbox <prompt> <default>: An edit field is added with a prompt and
a default value

+ combobox <prompt> <default> <item1> ... <itemN>:
A combo box is added with a prompt and a default value. The
combobox is filled with the specified items. If prompt equals to 'none’
combobox is invisible
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Example: Adding an own script as operator (*)

.

Demonstrate own_script.jls in User Menu item ‘example script’ on circles.jl and
look at vislab.ini for added script as new operator.

8/27/2018
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Example: Adding an own script as operator (*)
¥ visionLab ¥3.29
Eile

24-11-2002

(c) ¥an de Loosdrecht Machine ¥ision  www.vdimv.nl
Operator  Camera Server  Opfions  ‘Wwindow User Help

-101 %]
¥ D:\Yislab\¥3'delphi5\own_script.jls =]
Internal script
’7 name I

Store
convolution 3pl vbs 256 EdgeExtend 9 9 4 4 0 0 1 1 ]
threshold vhs $p2 $p3

display vhs

N _’Ij
Execute | Continue_|  Single step Step inta Resst |
W sl
14.802 us [ I 4
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VisionLab.ini configuration file (*)
=loix

Eile Edit Format Help

S/ File : visionLablini i’
/7 version @ 3.29

/7 project @ wisianLab, configuration file

// author : Jaap wan de Loosdrecht, jaap@udimv.nl

// Date D 11-12-2002

A
S/ Copyright (&) 1993-2002 van de Loosdrecht machine wision, all right

[options]

imagecreation=new new inplace

reducefactor=1 1 20

printscale=10 1 1000

Timer=single accumulate single

inifile=save save do_not_save
syncscripts=not_synchronise synchronise not_synchronise
sTayontop=noT_on_Top noT_on_top on_top
Erec‘is‘iun:é 140

wtedlut=stretch stretch C1ip Binary Labelled
int8lut=stretch stretch clip Binary Labelled
intlélut=stretch stretch Clip Binary Labelled
int3z2lut=stretch stretch c1ip Binary Labelled
floatlut=FloatLog FloatLog FloatLinear
doublelut=FloatLog FloatLog FloatLinear
complexflut=Floatlog Floatlog FloatLinear
complexdlut=FloatLog FloatLog FloatLinear
rgh388lut=pefault pefault

hsvesslut=pefault Default

[serveroptions]
hostname=Tocalhost
Eurtnumber=2066
yteorder=native
Togmode=LogNormal
timeout=600 -

N — H s

8/27/2018

VisionLab
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Adding script own_script.jls as operator in visionlab.ini (*)

=1oj x|
|

Fle Edt Format Help

[usersetall]
menu=UsermMenu
caption=&User set All
class=IntImage
help=0

shortcut=none
command=usersetall
Source=copy
result=image
paramform=varparam
selectedimage image
spinedit pixel 1 -32000 32000

[Curvature]
menu=UserMenu
caption=&Curvature
class=IntImage

help=0 =
shortcut=none -
N [ ]

VisionLab
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Adding a user C++ operator (*)

Add new operator to server to set all pixels to same value

«  Write new operator in C++ (UserSetAll)

«  Write envelope for operator (SetAliCmd)

« Add envelope to cmd interpreter (Main in visserv.cpp)

+ Command send to server will be: usersetall <image name> <pixel value>

« The server will use the first word as name of the command (“usersetall”) and will use this
name to find the associated envelope function SetAllCmd

+  SetAlICmd will get as input stream the command without the first word:
“<image name> <pixel value>”
+  SetAllCmd will:
« read the image name and pixel value from the inputs stream
check whether image name is a valid image
« call UserSetAll with image and value as parameter

« the call to userSetAll is surrounded with timer functions which supports the displaying
of the time needed for the operation in the left bottom corner of the GUI

+ The call AddLastCmdToHistory adds the command to the history list of the image

Add new operator to GUI
« Edit vislab.ini

See for example the files in the src directory of the SDK:
useroper.h, useroper.cpp and visserv.cpp
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Adding a C++ operator to the VisionLab server (*)

cam
tep/ip VisionLib jcam2
Visionlab.exe am3
(GUI client) [*® >
user extensions

VisionCmd

Vissvr.exe (server)

The new operator is added in the next example in the module
useroper.cpp

See for files, the solution vissvr.sin
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/I The operator to be added

for (inty = 0; y < image.GetHeight(); y++) {
for (int x = 0; X < image.GetWidth(); x++) {
image(x,y) = pixel;
}// for x
}ifory
}// UserSetAll

I/ the ing code peis

QString imageName;

Int16Pixel pixel;

is >> imageName >> pixel;

if (is.fail()) throw(Error("[SetAll] input error"));

void UserSetAll (Int16lmage &image, const Int16Pixel pixel) {

y to add the new operator to the server
static void SetAllCmd (istream &is, ostream &os, VisLibCmdInt &emdint) {

if (C g , 0s)) {

Useroper.cpp (¥)

Example operator to set all
pixels to same value

Example string send to the
command interpreter:
“usersetall image 100”

dint

Int ge *src = dy ic_cast <Int

cmdint.StartTimer();

UserSetAll (*src, pixel);

cmdint.StopTimer();
cmdint.AddLastCmdToHistory (imageName);
os << "example of a result string";

}
}// SetAllCmd
// called by the main program

cmdint.InsertCmd (" ", CmdIntC

void InsertUserOperCmds (VisLibCmdint &cmdint) {

} // InsertUserOperCmds

8/27/2018

md, cmdint), "<imageName> <pixelvalue>");

VisionLab 147

int main (int argc, char *argv[ ]) {

VisLibCmdint cmdint ( ... );
VisLibSvr server(cmdint, ... );
/ register camera's
RegisterDummyCam(cmdint);
/IRegisterFirePackCam(cmdint);
/IRegisterTeliCam(cmdint);
/IRegisterFireCam(cmdint);
//IRegisterSKCam(cmdint);
//IRegisterGCam(cmdint);
RegisterDXCam(cmdint);
InsertUserOperCmds (cmdint);
server.Run();

} // main

8/27/2018

Vissvr.cpp (*)

/I simple user defined operator
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Vissvr.cpp (%)

You need to adapt the source if you want to use an another camera interface

/* How to add camera support to this component:

* DXCam:

* - add "RegisterDXCam(*cmdint);" to DIIMain

* - add dxcam.lib from the ReleaseLib directory to this project
* - build the project

* Firewire FirePack:

* - add "RegisterFirePackCam(*cmdint);" to main

* - add firepack.lib from the ReleaseL.ib directory to this project
* - build the project

* Gen<I>Cam with GenTL:

* - add "RegisterJL_GenlCam(*cmdint);" to main

* - add genicam.lib from the ReleaseL.ib directory to this project
* - build the project

*/
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useroper.h (*)

Ele Edit Format Wiew Help

FEFile : useroper.h ~
* Project : wisionlib v3.0
Author @ Jaap wan de Loosdrecht
van de_ Loosdrecht Machine vision
www . vd T nl
Date : 1-1-2002

N

CoHoyright (c) 1993-2003, van de Loosdrecht Machine wision,
:/al rights reserwved.

#ifndef JL_WIS_LIE_USER_OPERATOR
#define JL_VIS_LIB_USER_OPERATOR

#include "intimage.h"
#include "vislibcm.h"

ol -@ (Intl6Image &image, const IntlePixel pixel);

void(InsertUserOpercmds YWisLibCmdInt &cmdInt);

#endif
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eroper.cpp - Notepad
Fie Edt Farmst Miew Help
using namespace JL_WisionlLib_w3; -~

/4 the new operator ftself

vn"ld IntliImage &image, const 'Intlﬁp':xel pixel) { the operator to add

3 0 ¥ < ‘ima E.GEtHE'Ight(% HE =

for e x = 0 x < Image.ceteidth()’ § xi+d {
'nna?e(x ,¥) = pixel;

1 ff f
o a1ternat1\ae faster solution using pointers:
InTl6Pixe] “ownPTr = image.GerFirstPixelptril;
Intl6rixe]l “TastPtr = image.GetLastPinalrPtri);
while {ownPrr <= lasterr) {
“ownPTre+ = pixel;

} for all pixels ",./

t /7 usersetall

// the fcﬂ'lomng code envelope 15 necessary to add the new operator To the server

s‘tat'lc md {istream &is, ostream &os, wisLibomdInt &emdiInt) {
QstTr 3 gedame;
IntL6PT xe] p‘lke].
is »> imageName >> pixel;
if (is.Faildd) thrnw(Errﬂr( [52tal11] dnput error"l);
if (checkisintlérmage{emdIint, imageMame, os)) 4
IntleImage “src = dynamic_cast <IntlaImage *=CondInt.SetImageimagenamel’;
cmdInT, STartTimerd);
usersetall ("src, p1xa1),
CHEINT ., STOpT imer(;
cmdInT, AddLastcdeDH‘IstOf‘y (1mageNar||e).
os << “example of a result string”;

iy A}’ sevallomd

the envelope function

to be called from main

= T rngranl
\.lm Insertuseropzrcmds VisLibcmdInt &omdInt) {
Userserall”, cmdintcommand(serallcmd, omdint), "<imagemames <pixelwvalues:");
} // Inserwseropercmds 3
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visserv.cpp (*)

B visserv.cpp - Notepad
Fle Edit Format View Help

t arge, char *argv[])

WisLibCmdInt cmdInt(debug);
VisLibSvr server{cmdInt, port, byteOrder, timeOut);

// register camera's

// RegisterFireCam({cmdInt);
RegisterDummyCam(cmdInt);
RegisterFileCam{cmdInt]);
//Regi sterR1 oCam (emdInt);

server.Run();

1/} main U

<

4

53
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Add new operator to GUI (*)

ile Edt Format  Help

=10l =]

// User menu

[corvertfloattobyteimage]
menu=UserMent
caption=&ConvertrloatToByTteImage
class=NumImage

help=0

shortcut=none
command=convertfloattobyteimage
source=original

result=2ndimage
paramform=varparam

selectedimage source
genimagename destination
combohox Tut FloatLog Floatlog FloatLinear

[examplescript]
menu=UserMenl
caption=&Example Script
class=IntImage

help=0

Y —

8/27/2018 VisionLab
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Adding a new C++ operator to the client (*)

The new operators will be active the next time the system is started.
The descriptor for the operator with name usersetall looks like:

[usersetall]
menu=User1Menu
caption=&User Set All
class=Intimage
help=0
shortcut=none
command=UserSetAll
source=copy
result=image
paramform=varparam
selectedimage image
spinedit pixel 1 -32000 32000

8/27/2018 VisionLab

New operators can be added to the client by editing the file visionlab.ini.
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Adding a new C++ operator to the client (*)

[usersetall]: In [ ] the name of the operator. Note: no white space behind ] is
allowed.

menu: The menu where the operator is added to the system.

caption: The name used for the operator in the menu. The & give the letter
for the shortkey.

class: The highest class in the Image hierarchy overview on which the
operator can work, or "Nolmage" if operator does not work with images.

shortcut: The name for a key on the keyboard, which can activate the
operator without using the menu. Possible values: none, ctrl+a, .. ctrl+z,
f1, .. 112, ctrl+f1, .. ctrl+f12, shift+f1, .. shift+f12, shift+ctrl+f1, ..
shift+ctrl+f12, ins, shift+ins, ctrl+ins, del, shift+del, ctrl+del, alt+bksp and
shift+alt+bksp.

command: The command name which is sent to the server.

8/27/2018 VisionLab 155

Adding a new C++ operator to the client (*)

source: Specifies on which image operation is performed, possible values:
+ original: operation is performed on the source image.
+ copy: operation is performed on a copy of the original, the name of the
copy is either specified by a imagename parameter (see below:
description of paramform) or generated by the system.

* none: operation is not performed on an image.

result: Determines how the result of the operation is to be displayed,
possible values:
+ image: The image (= first parameter) on which the operation was
performed is displayed.
» 2ndimage: The image specified as second parameter in the parameter
list of the server command is displayed.
+ 3rdimage: The image specified as third parameter in the parameter list
of the server command is displayed.
+ 4thimage: The image specified as fourthparameter in the parameter
list of the server command is displayed.
* 2nd3rdimage: The images specified as second and third parameter in
the parameter list of the server command are displayed.
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Adding a new C++ operator to the client (*)

result (continued):

2nd3rd4thimage: The images specified as second, third and fourth
parameter in the parameter list of the server command are displayed.
bothimages: image and 2ndimage are displayed, see above.

box: As result a string with the format '(x1,y1) (x2,y2)' is expected from
the server. A box with lefttop (x1,y1) and rightbottom (x2,y2) is drawn
in the current active image.

circle: As result a string with the format '(x,y) r h' is expected from the
server. A circle with centre (x,y) and radius r is drawn in the current
active image. h is the number of hits.

circles: As result a string with the format 'n (x,y) rh ... (x,y) r h'is
expected from the server. N circles with centres (x,y) and radius r are
drawn in the current active image.

line: As result a string with the format '(x1,y1) (x2,y2) is expected from
the server. A line from (x1,y1) to (x2,y2) is drawn in the current active
image.

polarline: As result a string with the format '(r,phi) h' is expected from
the server. A line with polarcoordinates is drawn in the current active
image. h is the number of hits.
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Adding a new C++ operator to the client (*)

result (continued):

polarlines: As result a string with the format 'n (r,phi) h ... (r,phi) h is
expected from the server. N lines with polarcoordinates is drawn in
the current active image. h is the number of hits.

string: As result a string is expected from the server which is
displayed in the info bar.

stringlist: As result a list of strings is expected from the server which
is displayed in a window.

nothing: Nothing is displayed.

paramform: Specifies the form which to be used to ask the user for the
parameters. Currently for user C++ operators only 'varparam' is supported.

The section following paramform specifies the parameters for the
operator. The maximal number of parameters is 25. The parameters are
displayed and sent to the server in the same order as they are declared.
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Adding a new C++ operator to the client (*)

There are the following possibilities for the parameters :

+ selectedimage <prompt>: An editfield is added with a prompt and the
image name of the currently selected image.

* 2ndselected <prompt>: An editfield is added with a prompt and the
image name of the 2ndselected image.

» 3rdselected <prompt>: An editfield is added with a prompt and the
image name of the 3rdselected image.

+ genimagename <prompt>: An editfield is added with a prompt and a
generated image name.

+ spinedit <prompt> <default> <low> <high>: A spinedit field is added
with a prompt and a default value. Low and high specify the extreme
possible values.

+ editbox <prompt> <default>: An editfield is added with a prompt and a
default value.

+ combobox <prompt> <default> <item1s ... <itemN>: A combo box is
added with a prompt and a default value. The combobox is filled with
the specified items.
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Adding a new C++ operator to the client (*)

Possibilities for the parameters (continued):

+ checklistbox <prompt> <defaults> <|> <item1> ... <itemN>: A
checklistbox is added with a prompt and default check values. The
listbox is filled with the specified items.

NOTE: this parameter can ONLY be used as the last parameter of a
command.
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Adding a user plugin with new operators (*)

Steps
*  Write plugin with new operators
+ Add for each new operator a line to file pluginsJL.ini

+ Add for each operator a description in visionlab.ini
(see slide about “Adding a new C+4+ operator to the client”

See for examples the following files in the SDK:

* Header file for plugin interface:
src\JL_VisionLib_plugin.h

+ Example solution for plugin for C++:
msvs08\Examples\JL_VisionLib_plugin

+ Example project plugin for Delphi:
msvs08\Examples\TestDelphi5

8/27/2018 VisionLab 161

JL_VisionLib_plugin.h (¥

This header file defines the interface for the Plugin.
It consists of following parts:

« Enum JL_ImageType for defininig the image types of
VisionLab and BytesPerPixelTab table for defining the size of a
pixel for each image type

« Prototypes for the callback functions

« JL_Plugininitialize, this function is called to initialize the
callback functions when linking the DLL

« The prototype for the plugin functions inside the DLL

Notes:
+ there can be any number of plugin functions in one dll
+ there can be any number of dlls
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JL_VisionLib_plugin.h (¥

//Image type enumeration

enum JL_ImageType {BYTEIMAGE, INT8IMAGE, INT16IMAGE, INT32IMAGE, FLOATIMAGE,
DOUBLEIMAGE, RGB888IMAGE, RGB161616IMAGE, HSV888IMAGE, HSV161616IMAGE,
YUV888IMAGE, YUV161616IMAGE, COMPLEXFLOATIMAGE, COMPLEXDOUBLEIMAGE

};

// table with the bytes per pixel for each image type
const int JL_BytesPerPixelTab[] = {
sizeof (unsigned char),
sizeof (char),
sizeof (short int),
sizeof (int),
sizeof (float),
sizeof (double),
sizeof (unsigned char) * 4,
sizeof (unsigned short int) * 3,
sizeof (unsigned char) * 4,
sizeof (unsigned short int) * 3,
sizeof (unsigned char) * 4,
sizeof (unsigned short int) * 3,
sizeof (float) * 2,
sizeof (double) * 2
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JL_VisionLib_plugin.h (¥

//Callback to create a new image
typedef void * (*JL_CreateImageProc) (const char *imageName,
const JL_ImageType type, int height, int width, void *cmdInt);

//Callback to get image information
typedef void * (*JL_GetImageProc) (const char *imageName, JL_ImageType *type,
int *height, int *width, void *cmdInt);

//Callback to create a new string
typedef char * (*JL_CreateStringProc) (const int length);

// Callback to execute VisionLab command from plugin, plugin must reserve memory
with size maxSizeResult for result

typedef void (*JL_ExecuteCmdProc) (const char *cmd, char * const result,
const int maxSizeResult, void *cmdInt);
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JL_VisionLib_plugin.h (%)

extern "C" __ declspec (dllexport)
//This function is called to initialize the callback functions when linking the DLL
void JL_PlugInInitialize (JL_CreateImageProc createImageProc,

JL_GetImageProc getImageProc,

JL_CreateStringProc createStringProc,

JL_ExecuteCmdProc executeCmdProc,

void *cmdInt);

/*
The prototype for the plugin functions inside the DLL
#ifdef WIN32

extern "C" __ declspec (dllexport)

#endif

int JL_PlugIn (const int nrParams, const char* const *paramArray, char** result, void
*cmdInt) ;

function result == 0 means success

function result != 0 means failure, possible extra error information in result

notes about string result conventions in VisionLab:

- in case of errors string starts with "[<name of command>]",
so '[' and ']' can NOT be used in normal string results

- "{xxx us} is append for timing information,
so '{' and '}' can NOT be used in normal string results

*/
8/27/2018 VisionLab 165
Example in C++ for plugin: JL_VisionLib_plugin.cpp (*)

This example has the following parts:
+ Implementation of JL_Pluglnlinitialize
+ JL_Echo_Plugin
example of string handling
* JL_CmdTest_Plugin
example of calling a VisionLab command from the plugin
+ JL_Copylmage_Plugin
example of making a copy of an image
* JL_Threshold_Plugin
example of a user threshold implementation
8/27/2018 VisionLab 166
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JL_VisionLib_plugin.cpp: Implementation of JL_Pluglninitialize (*)

/* Start of code that should always be in the plugin */

static void * globalCmdInt;

static JL_CreatelImageProc createImageProc;
static JL_GetImageProc getImageProc;

static JL_CreateStringProc createStringProc;
static JL_ExecuteCmdProc executeCmdProc;

// This function is called when linking the DLL

void JL_PlugInInitialize (JL_CreateImageProc createImageP,

JL_GetImageProc getImageP,

JL_CreateStringProc createStringP,

JL_ExecuteCmdProc execP,
void *cmdInt) {
createImageProc = createlmageP;
getImageProc = getImageP;
createStringProc = createStringP;
executeCmdProc = execP;
globalCmdInt = cmdInt;
} // JL_PlugInInitialize

/* End of code that should always be in the plugin */

8/27/2018 VisionLab
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JL_VisionLib_plugin.cpp: JL_Echo_Plugin

// Example of handling strings

// - input string is copied to function result.
// - $res = Echo_PlugIn 12345

// - $res will have the value "12345"

extern "C" _ declspec(dllexport)

"

int JL_Echo_PlugIn (const int nrParams, const char* const *paramArray,

char** result, void *cmdInt) {

if (nrParams == 1) {

*result = createStringProc ((unsigned int)strlen (paramArray[0]));

strepy (*result, paramArray[0]);

} else {
string msg = "[JL_Echo_PlugIn]: Invalid number of parameters";
*result = createStringProc ((unsigned int) msg.size());

strcpy (*result, msg.c_str());
return -1; // indicating failure
Y // if
return O0; // indication succes
} // JL_Echo_PluglIn
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JL_VisionLib_plugin.cpp: JL_CmdTest_Plugin  (*)

// Example of executing VisionLab command
// - 1 input parameter
// - command to execute: $test_plugin = 'value first input parameter’
// - no result is returned
extern "C" __ declspec (dllexport)
int JL_CmdTest_PlugIn (const int nrParams, const char* const *paramArray,
char** result, void *cmdInt) {
const int bufsize = 100;
char buf[bufsize];

if (nrParams == 1) {
*result = createStringProc (bufsize);
string emd = string("$test_plugin = ") + string(paramArray[0]);
executeCmdProc (cmd.c_str(), buf, bufsize, cmdInt);
strcpy (*result, buf);

} else {
string msg = "[JL_CmdTest_PlugIn]: Invalid number of parameters";
*result = createStringProc ((unsigned int) msg.size());

strcpy (*result, msg.c_str());
return -1; // indicating failure
Y // if
return O; // indication succes
} // JL_CmdTest_PlugIn
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JL_VisionLib_plugin.cpp: JL_Copylmage_Plugin 1 (*)

// Example of handling image

// - image with name in first parameter is copied to image with name
// in second parameter

// - memory for second image is allocated

// - CopyImage_ PlugIn <src> <dest>

extern "C" __ declspec(dllexport)

int JL_CopyImage_PlugIn (const int nrParams, const char* const *paramArray,
char** result, void *cmdInt) {

if (nrParams == 2) {
JL_ImageType type;
int height, width;
void *srcPtr, *destPtr;
srcPtr = getImageProc (paramArray[0], &type, &height, &width,
globalCmdInt) ;
if (srcPtr != NULL)
destPtr = createImageProc (paramArray[l], type, height,
width, globalCmdInt);
if (srcPtr != NULL && destPtr != NULL) {
memcpy ( (void *) destPtr, (void *) srcPtr, height * width *
JL_BytesPerPixelTab[typel);
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strcpy (*result, msg.c_str());
return -1; // indicating failure
}
} else {

parameters";

strcpy (*result, msg.c_str());
return -1; // indicating failure
} // if
return 0; // indication succes

} // JL_CopyImage PlugIn

JL_VisionLib_plugin.cpp : JL_Copylmage_Plugin 2

Invalid source

} else {
string msg = "[JL_CopyImage_ PluglIn]:
or destination image";
*result = createStringProc ((unsigned int) msg.size());

string msg = "[JL_CopyImage PlugIn]: Invalid number of

*result = createStringProc ((unsigned int) msg.size());
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JL_VisionLib_plugin.cpp : JL_Threshold_Plugin 1
static void Threshold (const void *imgPtr, const int height,
const int width, const JL_ImageType type,
const double low, const double high) {
switch (type) {
Y7 ——r
case BYTEIMAGE: {
unsigned char *ptr = (unsigned char *) imgPtr;
for (int i = 0; i < height * width; i++)
if (*ptr > low && *ptr <= high)
*ptr++ = 1;
else
*ptr++ = 0;
} // for i
break;
}
case INT16IMAGE: {
Y7 ——r
} // switch type
} // Threshold
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JL_VisionLib_plugin.cpp : JL_Threshold_Plugin2 (*)

// Example of inplace image operation

// - image with name in first parameter is thresholded with 2nd

// parameter as low and 3rd as high
// - Threshold PlugIn <image> <low> <high>
extern "C" _ declspec(dllexport)
int JL_Threshold PlugIn (const int nrParams,
*paramArray, char**
if (nrParams == 3) {
int height, width;
JL_ImageType type;
void *imgPtr;
imgPtr = getImageProc (paramArray[0],
globalCmdInt);
if (imgPtr != NULL) {

const char* const
result, void *cmdInt) {

&type, &height, &width,

double low = atof (paramArray[l]);
double high = atof (paramArray[2]);

Threshold (imgPtr, height, width,

8/27/2018 VisionLab

type, low, high);
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JL_VisionLib_plugin.cpp : JL_Threshold_Plugin 3 (*)

} else {

string msg = "[JL _ThresholdPlugIn]: Invalid source or

destination image";

*result = createStringProc ((unsigned int) msg.size());

strcpy (*result, msg.c_str());
return -1; // indicating failure
}
} else {

string msg = "[JL_ThresholdPlugIn]: Invalid number of

parameters";

*result = createStringProc ((unsigned int) msg.size());

strcpy (*result, msg.c_str());
return -1; // indicating failure
Y // if
return O0; // indication succes
} // JL_ThresholdPlugIn
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pluginsdJL.ini (*)

The file pluginsdJL.ini bind command names to entry points in dllis.

This file should be in the same directory as vissvr.exe
Each line has the following syntax:

<cmdName> <dlIName> <entryName> <help info>

/I <space> <comment>

example:
Echo_Plugin JL_VisionLib_plugin.dil JL_Echo_Plugin <string_to_echo>
CmdTest_Plugin JL_VisionLib_plugin.dil JL_CmdTest_Plugin <param_for_assignment>
Copylmage_Plugin JL_VisionLib_plugin.dil JL_Copylmage_Plugin <sr

/l comment
Threshold_Plugln JL_VisionLib_plugin.dil JL_TI |_Plugln <imag <lows <high>
8/27/2018 VisionLab
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Add for each pugin operator a description in visionlab.ini 1

[echo_plugin]
menu=UserlMenu
caption=&Echo_PlugIn
class=NoImage
help=0
shortcut=none
command=Echo_PlugIn
source=none
result=string
paramform=varparam
editbox string 12345

[ecmdtest_plugin]
menu=UserlMenu
caption=&CmdTest_PluglIn
class=NoImage
help=0
shortcut=none
command=CmdTest_PlugIn
source=none
result=string
paramform=varparam
editbox value 12345

8/27/2018 VisionLab

")

176

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18

88



Computer Vision: VisionLab

Add for each pugin operator a description in visionlab.ini 2

[copyimage_plugin]
menu=UserlMenu
caption=&CopyImage_PlugIn
class=NumImage
help=0
shortcut=none
command=CopyImage_PlugIn
source=original
result=2ndimage
paramform=varparam
selectedimage source
genimagename destination

[threshold plugin]
menu=UserlMenu
caption=&Threshold PlugIn
class=OrdImage

help=0

shortcut=none
command=Threshold PlugIn
source=copy

result=image
paramform=varparam
selectedimage source
editbox low 160

editbox high 255
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Using VisionLab command interpreter in #C (*)

Overview:
« JL_VisionLib_DLL.dIl:

wrapper around VisionLab command interpreter

+ JL_VisionLibCmdint.cs:

.Net wrapper around JL_VisionLib_DLL

+ Test_CS:
example program in C#

Notes:

- all files can be found in the visual studio solution examples.sin
- In order to find the license file in the /windows/system32 directory:

set in the project property security:

- the "Enable ClickOnce Security Settings" to enabled

- set "This is a full trust application”
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178

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl

27-Aug-18

89



Computer Vision: VisionLab

Using VisionLab command interpreter in #C (*)

Test_CS (C#)

JL_VisionLibCmdint (C#)

JL_VisionLib_DLL.dIl (C)

VisionLab Cmd

Intepreter (C++)

VisionLab
Lib (C++)

8/27/2018 VisionLab

179

JL_VisionLib_DLL.h (*)

/* This module is a dll wrapper around the VisionLib command interpreter.

* It's function is to make the interpreter from non Visual

* studio c++ languages.

* The 4 main functions can be called using the windows standard calling conventions.
* The result of inga or an error from the Get/Set function

* will returned in a buffer (answer) provided by the user. The user should allocated

* enough memory. The size of this buffer is specified in parameter maxSizeAnswer.

* If this buffer is not big enough the answer will be truncated.
* For most functions a buffer size of 1024 bytes will be sufficient, but special commands like blobanalyse
* can require more space. If the buffer is to small an error message will be stored in the answer.

* JL_Execute and JL_Setimage will return the size of answer and/or error text.

* JL_Getimage will return a handle to a bitmap or a 0 with an error message in answer if the

* operation failed.

* Getimage will produce a handle to a bitmap in Format32bppRgb.

* Setimage will only accept a handle to a bitmap in Format32bppRgb.

* GetBufPtr will return a pointer to the internal pixel array or a 0 with an error message in answer if the

* operation failed. Note the buffer is still owned by the image and the buffer should not be deleted by

* using the returned pointer.

*

extern "C" __¢ K port)int JL_| (const char *cmd, char * const answer,
const int maxSizeAnswer);

extern "C" __declspec(dllexport) HBITMAP JL_( (const char *imag , char* const answer,
const int maxSizeAnswer);

extern "C" __¢ K port)int  JL_¢ (const char *imag , const char * JL pe,
HBITMAP image, char* const answer, const int maxSizeAnswer);

extern "C" __declspec(dllexport) void* JL_GetBufPtr (const char *imageName, char* const answer,
const int maxSizeAnswer);
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JL_VisionLib_DLL.cpp (*)

You need to adapt the source if you want to use an another camera interface

/* How to add camera support to this component:

* DXCam:

* - add "RegisterDXCam(*cmdint);" to DIIMain

* - add dxcam.lib from the ReleaseLib directory to this project
* - build the project

* Firewire FirePack:

* - add "RegisterFirePackCam(*cmdint);" to main

* - add firepack.lib from the ReleaseL.ib directory to this project
* - build the project

* Gen<I>Cam with GenTL:

* - add "RegisterJL_GenlCam(*cmdint);" to main

* - add genicam.lib from the ReleaseL.ib directory to this project
* - build the project

*/
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JL_VisionLib_DLL.cpp (*)

BOOL APIENTRY DIIMain (HANDLE /*hModule*/, DWORD fdwReason, LPVOID /*IpReserved*/) {
switch (fdwReason) {

case DLL_PROCESS_ATTACH:
cmdint = new VisLibCmdInt(DefaultCallBackCmd(DefCallBackProc), maxHisSize, EchoOff);
J] mmmmmmmmm e > add here your extensions to the VisionLib command interperter
//IRegisterDXCam(*cmdInt);
RegisterJL_GenlCam(*cmdInt);
/IRegisterFirePackCam(*cmdint);
InsertUserOperCmds(*cmdint);
break;

case DLL_THREAD_ATTACH:
break;

case DLL_THREAD_DETACH:
break;

case DLL_PROCESS_DETACH:
if (cmdint != 0) delete cmdint;

break;
}
return TRUE; // Successful DLL_PROCESS_ATTACH.
} // DlIMain
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JL_VisionLibCmdint.cs (*)
Cit interface to VisionLab command intepreter

public class Cmdint {
protected const string diiName =
@"..\.\..\JL_VisionLib_DLL\release\JL_VisionLib_DLL.dII";
public static string Init()
public static string Execute(string cmd)
public static Bitmap Getlmage(string imageName)
public static void Setimage(string imageName, string imageType, Bitmap bmp)

Notes:
« dlIName must point to the correct location of JL_VisionLib_DLL.dIl

< Init must be call this as soon as possible to avoid late loading of dlil
If you change the current working directory before calling Init it is possible that the license file
can not be found
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TestCS.prj (*)

Test application in C#
Functions:
* Test of one command
+ Display VisionLab image in C# PictureBox
+ Open an image in C# (*.bmp, jpg, etc), convert it to
VisionLab format

+ Install camera and make snapshots
Note: you will have to customize the action under the Install button
according to the camera used

+ Stress test for testing on memory leaks
Note: C# is using a garbage collector. But if you do not free memory
yourself, the garbage collector will select a moment to do it itself and may
freeze your application for some time
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8/27/2018

Screen shot of TestCS application (*)

E® Example using VisionLab from C#

Command [read i int16.1

Result ‘

Ermor msg ‘

Dizplay image File open

meos G e ]
Dipiy mogerame |
Canets mogeype |
1 S
Install SnapShat
SnapShots
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