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Image math and geometric operators

+ Image math
» Geometric operators

Rotate and translate

Mirror

Zoom

Warping, morphing and tweening
Find Corners Rectangle (Square)
Approximate Polygon (*)
SwapAxis and MapAxis (*)

* Miscellaneous

Copy

Convert

Insert (*)

ROI

ROIR (*)

SumColumns, SumRows
TransitionsColumns and TransitionsRows (*)
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Image math

Add (subtract) constant value to all pixels
+ Adjust brightness

+ Add images
+ Extends exposure time (no Schwarzschild effect)
« Average out distortions and noise

* Subtract images
« Background elimination (logarithmic sensor)
* Motion detection

* Multiply (divide) image with constant value
+ Adjust brightness

* Multiply images
+ Selection with use of mask image

+ Divide images

« Background elimination (linear sensor)

27-8-2018 Image math and geometric 3
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Demonstration Image math

Open image circles.jl
Demo add pixel 80, use LUT = clip
Close circles.jl

Demo subtract images: motion detection of people in the audience
note: camera is necessary !
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Add Pixel 80
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Demonstration Image math usage of mask

- Demo selection with use of mask image, get grey values of ‘dice 6
« open image dice.jl
« threshold 180 255
« labels blobs, analyse pixels -> the six has labelnr 5
« threshold 55
< Fillholes (from segmentation menu)
« multiply with original image:
« everything is zero
« the six has its original values

» Do not close images, they are needed for a next example

27-8-2018 Image math and geometric 6
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Threshold 180 255

¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision www.ydimy.nl =0 5[

File Operator Camera Server Options Window User Help

JRISTET] [T oice ez QI

0@ 0%
e ® e ®

T _serve B0

|E.462 us ‘ | A

27-8-2018 Image math and geometric 7
operators

Labels blobs, analyse pixels -> the six has labelnr 5
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Threshold 5 5
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Fill holes
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Multiply with original image

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

[ oree s BT [7orce eaET=TET 0l E

[ Coorclinzt iz valle
0 0 x 55 Hv
[ 'ﬁ -] ‘ﬁ = ’—252
m Q Harizontal pixels
300
150

& 0 ® 2o
n ® ® ;

0 20 40 B0 S0 WO 120 190 160 150 200

Vertical pixels
[ 2naoiceASRNETET T ;
. "
|713us | A
27-8-2018 Image math and geometric 1
operators
Image math for binary images
Binary images:
+ Background = 0
* Object=1
Used for masking operations:
« And
+ Or
+ Exor
* Not
27-8-2018 Image math and geometric 12
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Demonstration Or operator

.

Demo or:

< threshold 4 4 on labelled image, in order to select dice ‘two’
- or this image with binary image of the six

* Note: adding has the same result if blobs do not overlap

27-8-2018

Image math and geometric
operators

Threshold 4 4 on labelled image
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‘Or’ this image with binary image of the six
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Image math

+ Abs (= absolute value for all pixels)
* Invert image

+ Remainder images

+ Min images

+ Max images

* Mean images

* Modulo images

+ ModuloPixel image pixel value

+ Power imageX imageY

+ PowerPixel image value

27-8-2018 Image math and geometric
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Demonstration Image math

Demo invert image on circles.jl

27-8-2018 Image math and geometric 17
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Invert image
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Exercise using masks

i PZ-SJ-08

Use plate20.jl from exercises directory which has values in

range [0.

.255]

a) write a script to change all pixels of the letters/digits/minus
signs to zero, while leaving other pixels unchanged

b) use the original image plate20.jl and write a script to add a
pixel value of 80 to the background of the NL part, while leaving
other pixels unchanged

c) take the result of assignment b, write a script to change pixel
values of the plate to 128 while leaving other pixels (the
letters/digits/minus signs) unchanged

27-8-2018
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Look at histogram
Pixel values of the letters range from 0 to 70

Pixel values of the NL background range from 70 to 130
Pixel values of the plate values range from 130 to 255

Hint using masks

- Histogram *5 plate.jl%40 (Intl6lmage Stretch)
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Image h1.jl

Exercise using masks (*)

27-8-2018 Image math and geometric
operators

21

other pixels are not changed
other pixels are not changed

other pixels are not changed

it to VisionLab

Exercise using masks

Use Int16lmage h1.jl with has values in range [0..255]
+ a) write a script which changes all pixel with value 255 to 0, all

« b) write a script which changes all pixel with value 100 to 0, all

+ ¢) write a script which changes all pixel with value 100 to 10, all

27-8-2018 Image math and geometric
operators

« d(*)) as c) write a script which replaces all pixels with a specified
mask value by a specified new value and add this script as a new
operator to VisionLab, the value of the maskpixel and the value of
the new pixel value must be supplied as a parameter to the script

* e (*) ) make your own c++ operator with functionality of d) and add

22
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Exercise using masks (*)

see for answers:
hia.jls
h1b.jls
hic.jls
hid.jls + h1d.ini (note: script hid.jls should be in current directory)
e) to be done

27-8-2018 Image math and geometric 23
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Background subtract versus division

Purpose: to correct an inhomogeneous illumination

Strategies:
+ Logarithmic sensor: subtract images
+ Linear sensor: divide images

27-8-2018 Image math and geometric 24
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Demonstration background subtract versus division

Note: MaximumFilter and MinimumFilter operations are explained later
Open image backsubdiv.jl (or use script backsubdiv.jls)
Demonstrate that thresholding is impossible, threshold 100 255
subtract:

« read e backsubdiv.jl

* minimumfilter e em EdgeExtend octagon7x7

« maximumfilter em back EdgeExtend octagon7x7

« copy e sub

« subtract sub back

« see result with analyse pixels

« Threshold 10 255 finds the dots
divide:

« convert e ef Floatimage

« convert back backf Floatimage

« // to avoid dividing zero and dividing by zero

« addpixel ef 0.1 // note: use . and not ,

« addpixel backf 0.1

« copy ef divf

« divide divf backf

« see result with edit pixels
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Analyse test image
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Generate background
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Subtract background
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Analyse result subtraction
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Divide with background
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Analyse result division
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Demonstration: background subtract versus division
to do end the end of the chapter

Image cheque.jl taken with a line scan camera

Correct the background using a subtract and a divide
This will be an exercise at the end of the chapter

Answer: cheque_bg.jls

27-8-2018 Image math and geometric 32
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Solution: background subtract versus division

Subtract: ENAD e et

TR e o - M
Cheque_subtract.jl . ‘?:t i o IR

g

R ; = 4 e
n%mm R D PR
L R Y . e ki o1 | A

NAS POD Cycle 10 Case 36

Divide:

Cheque_divide.jl

Answer: cheque_bg.jls

27-8-2018 Image math and geometric
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Geometric operations

Translation:
X =X+ X
y=y+V

Rotation:
X’ = (X+X;) * cos(B) - (y+Y,) * sin(B)
Y = (X+x.) * sin(B) + (y+Y.) * cos(B)

Problems
+ Image is rotated (translated) off the view area
+ Pixel interpolation

+ Nearest pixel

« Bilinear interpolation

27-8-2018 Image math and geometric
operators
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Geometric operations

Mirror:

* In centre
+ In X-axis
* In Y-axis

Zoom (Scaling):

+ Zoom (height,width)

+ ZoomXY (factorX,factorY)

* Reduce2 (Used for speeding up calculations)
+ Enlarge2

+ Binning (summing or averaging)

Polar stretch:

« This operator stretches and bends a part of a circle to a
rectangular shape.

27-8-2018 Image math and geometric 35
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Geometric operations

Warping:
* Rubber band stretching

Morphing:
+ Repeatedly applying of warping
* Used mainly in computer graphics

Tweening:

+ Calculate images between a start and stop image giving a
smooth transformation

+ Used mainly in video editing

27-8-2018 Image math and geometric 36
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Demonstration geometric operations

« use image circles.jl

- demonstrate Rotate and RotateFull

« demonstrate difference between Nearest Pixel and Bilinear

+ explain ‘backwards’ implementation

« demonstrate Mirror, Reduce2, Enlarge2, Zoom and ZoomXY

* Note: Enlarge2 is much faster then Zoom(2)

« Demonstrate Polar stretch on image polartest.jl with widget tool
(or params 109 109 0 0 200 150 0 BilinearPixelinterpolation)

« Demonstrate Warp on image lic_plate1.jl with widget tool
(or with warp_demo.jls)

27-8-2018 Image math and geometric 37
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Rotate Full with nearest pixel interpolation
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Rotate Full with bilinear pixel interpolation

operators
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Polar Stretch
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Polar Stretch using pie tool

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
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Demo Polar Stretch using 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)

27-8-2018 Image math and geometric 42
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Operator PolarStretch

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

Warp (srcimage, destimage, direction, leftTop, rightTop, leftBottom,
rightBottom, height, width, border, interpolation)

Function result is false if 3 or more coordinates are (almost) in line
Direction: forward or reversed transform
Height and width are size of the destimage

Forward transform: perspective mapping of the quadrangle leftTop,
rightTop, leftBottom and rightBottom in the srcimage to the total rectangle
area of the destimage

Inverse transform: inverse perspective mapping of the total rectangle area
of the scrimage to the quadrangqle in the destimage

Specified border value will be used as result pixel if information outside
the source image is necessary for the calculation

27-8-2018 Image math and geometric 44
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Demo Warp using 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

27-8-2018 Image math and geometric 45
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Warp forward
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T Visionlab ¥3.36  12-2-2007

Warp Reverse
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Grid tool: drag landmarks to corners

¥ VisionLabV¥3.39  7-5-2010  (c) Van de Loosdrecht Machine VisionBY  www.vdlmv.nl  [C][E][X]
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Warp using grid tool: correct for warp
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FindCornersRectangle

FindCornersRectangle (image, Connected, deltaPhi, Orientation, &$tab)

The FindCornersRectangle operator searches for for the biggest blob the
corner points of a rectangle. This operator will allow a certain degree of
deformation of the rectangle, like caused by perspective distortion.
DeltaPhi specifies the degree of deformation allowed, deltaPhi is in radias
and the max value is Pl/4. This operator will work with rounded corners
like usually seen in license plates.

Note: this operator will work only correctly if the shortest long side of the
rectangle is longer then the two shortest sides. So it will NOT work for
squares.

Connected: EightConnected or FourConnected
Orientation: Portrait or Landscape

The function result is true if rectangle is found. The array $tab will hold the
coordinates in the order leftTop, rightTop, leftBottom and rightBottom

27-8-2018 Image math and geometric 51
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FindCornersRectangleSq (*)

FindCornersRectangleSq (image, Connected, &$tab)

The FindCornersRectangleSq operator searches for the biggest
blob the corner points of a rectangle or a square.

This operator will allow a certain degree of deformation of the
rectangle, like caused by perspective distortion. This algorithm is
sensitive for distortions at the corner points and will not perform
optimal with rounded corners.

Connected: EightConnected or FourConnected

The function result is true if rectangle is found. The array $tab will
hold the coordinates in the order leftTop, rightTop, leftBottom and
rightBottom

27-8-2018 Image math and geometric 52
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Demonstration FindCornersRectangle

+ Open image 02LNGN.jpg

« Use ThresholdTool to select license plate (segment carefully!)

« FindCornersRectangle EightConnected 0.5 Landscape &$tab

+ Warp ForwardT $tab[0] $tab[1] $tab[2] $tab[3] 50 300 0 NearestPixellnterpolation

« Same for FindCornersRectangleSq (*)

« Alternative:
« Convert image to HSV888Iimage

« ThresholdHSVchannels Int16lmage 21 34 136 255 94 255
(note: will be explained in chapter about color image processing)

« FindCornersRectangle EightConnected 0.5 Landscape &$tab
« Warp ForwardT $tab[0] $tab[1] $tab[2] $tab[3] 50 300 0 NearestPixellnterpolation
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Demonstration FindCornersRectangle
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RefineCornersRectangle

RefineCornersRectangle (image, &$tab, margin, &$newTab)

The RefineCornersRectangle operator finds the corner coordinates in
subpixel precision of the quadrilateral described by the coordinates given
in pixel precision. It returns the number of pixels found on the
quadrilateral and the corner coordinates. Usually, it is used after
FindCornersRectangle(SQ), and tries to improve its result.

It works for all types of quadrilaterals assuming they are perfect (straight
lines), but it allows some curvature. It is robust and always gives an
output, even if there is no quadrilateral in the image.

The arrays $tab and $newTab hold the coordinates in the order leftTop,
rightTop, leftBottom and rightBottom.

margin: Half of the box width to be used for the FindEdgeLine operator.
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RefineCornersRectangle explanation

This operator has as input a grayscale image and four points that
approximately correspond to the corners of a rectangle in that image. For
every two points that form an edge it places a box around the line which
connects the two points. In this box, it uses the operator FindEdgeLine,
which gives the line of the edge in subpixel precision. Then, it takes the
intersections of those lines as the new corners.

If the initial corners are so close to the border that the box cannot be
placed, the image is extended margin + 1 pixels on each side using the
pixel in the border, before running the algorithm explained above. It
returns the number of pixels found in the quadrilateral (results of all four
FindEdgeLine added together).
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Demonstration RefineCornersRectangle

» Open image testRefineCorners.jl

« ThresholdRGBChannels Int16lmage 0 68 30 117 80 255
« FindCornersRectangleSQ EightConnected &$tab

« DrawPolygon image &$tab (255,0,0) KeepOriginal

» Extract1iRGBchannel Blue Int16lmage

» RefineCornersRectangle &$tab 10 &$newTab
» DrawPolygon image &$newTab (0,255,0) KeepOriginal

See script refineCornersRectangle.jls
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Demonstration RefineCornersRectangle

""“
—
& S

RefineCornersRectangle
FindCornersRectangleSQ
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Approximate Polygon  (*)

ApproxPolygon (image, connected, minDistance,
maxVertices , &$tab)

The ApproxPolygon operator calculates the approximate polygon of the
biggest blob.

Connected: EightConnected or FourConnected

MinDistance: the approximation search will stop if all pixels on the
contour are closer minDistance pixels to the polygon, ,minimum value is 1

MaxVertices : the number of vertices for the polygon.
If maxVertices > 0 search for maximal max number of vertices
If maxVertices == 0 then keep searching until maxD < minDistance

The function result is the number of vertices found.
The array $tab will hold an array with coordinates for the polygon.
The coordinates are sorted in clock wise orientation.
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Demonstration ApproxPolygon (*)

* Run script approxpolygon.jls
+ Find corners rectangel
+ Find corners triangle
+ NOTE: The coordinates are sorted in clock wise orientation
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ApproxPolygon to find corners rectangle  (*)

Execute F9 | 2bort Crirey| [T Protected

8 Visionlab V340  5-10-2010  (c)Van de Loosdrecht Machine Vision BV www.vdimunl . ® (=B [
File Operstor Camera Server Options Window Userl User2 User3 Userd UserS Userfi Help
:-D:\V\;innCursuS\V\sinnZOlﬂc\imagas\appmxpn\_vqnn‘ils [cl[=]==] | »aq == == :
~Intemal scrip Search | #® Variables EE|
‘ name Stare res = true |

S - —— =
Create org Intl6Image 200 400
SetLUT org Binary
SetAll1Pixels org 0
Drawline org (50,50) (350,50) 1 H
Drawline org (350,50) (350,100) 1

|| |prawline org (350,100) (50,100) 1

il| |prawLine org (50,100) (50,50) 1 H
FillHoles org FourConnected

|| |pisp1ay org =
$res = ApproxPolygon org EightCor
break

i . Name t2b
SetAll1Pixels org 0
DrawLine org (50,50) (350,50) 1 H

||| |prawLine org (350,50) (50,100) 1
Drawline org (50,100) (50,50) 1 H
FillHoles org FourConnected
/]

| [~ stapontop  Updeic | Remove | Remowedl | Synchronise: Clos
—_— _Synchronse | __Cls _
. | r
|4 (50,507 (350,50) (350,100} {50,100} | i
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ApproxPolygon to find corners triangle

(")

_;h Visionlab V3.40  5-10-2010 (c) Van de Loogrecm Machine V\'s.ian BV  www.vdimv.nl

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

1 D:\VisionCursus\Vision2010c\images\approxpalygon jls =0l

(&[22 ] | i org

Search | @ Variables

~Intemal scrip
‘ name l— Store

DrawLine org (350,50) (350,100) 1
DrawLine org (350,100) (50,100) 1
DrawLine org (50,100) (50,50) 1 H
M| |Fi11801es org Fourconnectea
il |pisplay org

$res = ApproxPolygon org EightCon
break

res = true

SetAllPixels
DrawLine org
DrawLine org
DrawLine org

Display org

51

M| |Fi11801es org Fourconnectea

$res = ApproxPolygon org EightCor

Execute F9 | 2bort Crirey| [T Protected

org 0
(50,50) (350,50) 1 §
(350,50) (50,100) 1

i

(50,100) (50,50) 1 B . [iah

[~ stapontop  Updeic | Remove | Remowedl |

Synchronise Clos =

T

|3 350,501 (50,100) (50,50 [
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SwapAXxis (*)

Representation of a 3D binary image (Source 3D camera) in a 2D image

- X axis of the image = X axis of the 3D image
- Y axis of the image =Y axis of the 3D image
- Pixel value of the image = Z axis of the 3D image

A 3D binary image can be viewed from multiple viewpoints.

Bottom
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Time of flight camera (*)

Time of flight camera produces 3D binary images
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SwapAXxis (*)

SwapAXxis (srclmage, dstimage, viewPoint, scale)

Generates a new image by viewing the 3D binary image from a
different viewpoint (Left, Right, Back, Top, Bottom, Front)

Scale can be used to reduce the destination image dimensions.
The Z axis (= pixel value) is divided by the scale.

@ Top (Intl6Image Str... — [C1] x|

% Left (Intl6Image Str.. - O] X|| W img (nfl6Image Str... - [0 X|| & Right (Inflélmage S... (O] |
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Demonstration SwapAXxis (*)

Run script persoon3d.jls
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SwapAxis Example (*)

Perform computer vision filters on the y/z or x/z plane of an image to
find objects in 3D.

8 Swaphxisjl%82 (nt.. _[O1] %]

8 susp (nB32image Labelled) =lolx|
Script: swapaxis.jls
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MapAXxis (*)

MapAxis (srcimage, dstimage, axisMapping)

The MapAxis operator initializes a destination image by mapping the
x-axis and y-axis of the source image to the positive or negative x-
axis or y-axis of the destination image.

The axisMapping parameter specifies the predefined mapping
performed. The operator can be used to rotate and/or mirror the
source image in one pass. Possible values:

Rotate90 Rotate180 Rotate270
MirrorinXAxis MirrorinYAxis
Rotate90AndMirrorinYAxis | Rotate90AndMirrorinXAxis
Copy MirrorinCenter
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#® cheque,i8s (Intl6lm... — |0 x|

MapAxis Example (*)

Equation

(7 )=Coon )=o) Ch i) = (50

axisMapping = Rotate90

() =Cha) ()= (5 0) ()

® cheque,jl%24 (Intl6lmage Stretch) |0l x|

27-8-2018
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Copy:

Convert

27-8-2018

Miscellaneous

+ Make a copy of image

+ Convert image to another type:
Bytelmage, ComplexFloatimage, ComplexDoublelmage, Doublelmage,
Floatimage, HSV888Image, HSV161616lmage, Int8image, Int16lmage, Int32image,
RGB888Image, RGB161616Ilmage, YUV888Image andYUV161616Image.

Image math and geometric 70
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Miscellaneous

ROI:
* Region Of Interest
+ copy aligned rectangle from image

ROIR:
* Region Of Interest Rotated
« copy arbitrary rotated rectangle from image

SumColumns and SumRows:
+ The columns or rows of the image are summed

Insert:
* Insert image in another image
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Demonstration Convert and ROI

Use image circles.jl
Demonstrate Convert (no slides)
Demonstrate ROI
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Demonstration of ROI
¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl & EI5|
File Operstor Camera Server Options Window User Help
[ Cncues uewsz G GIRERPTETET
: oo L=
ST CIRCLES.JL%E2
destination [CIRCLES JL%53
rOrgn———————————————
b [22 >
¥ 67 -
B
Height I‘“3 >
Width ISE Hv
Ok Cancel |
- serverlog =Y
pus \ | Y
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Demonstration of ROI
¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl & EI5|
File Operstor Camera Server Options Window User Help
=100 .x]
- serverlog =Y
o us I [ A
27-8-2018 Image math and geometric 74
operators

Jaap van de Loosdrecht, NHL, vdLMV, j.van.de.loosdrecht@nhl.nl 37



Computer Vision: Image math and geometric operators 27-Aug-18

Demonstration ROIR and Insert (*)

Use image circles.jl
Demonstrate ROIR

« ROIR (35,13) (39,6) (73,36) Landscape BilinearPixellnterpolation 2
Demonstrate Insert, insert result of ROIR somewhere in circles
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ROIR parameters (*)

T ROR Q@JE‘
saurce W
destination W
middle: (35.13)
endl EC
end2 (73.36)

orientation

interpolation

border

Cancel ‘
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ROIR (*)
¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl & EI5|
File Cperator Camera Server Options Window User Help
=100 .x]
(i
=
- serverlog =Y
|56‘163 us ‘ | A
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*
Insert (*)
¥ visionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision  www.ydimy.nl & EI5|
File Cperator Camera Server Options Window User Help
R RS
r_2ndsial
S
]
- serverlog =Y
f2us I [ A
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SumColumns and SumRows

SumColumns and SumRows:

+ The columns or rows of the image are summed into an image
with height or witdh of 1 pixel

Usage:
* For creating “thickness profiles”
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Demonstration SumColumns

Open sumcols_example.jl
ThresholdlsoData BrightObject
SumColumns (from Point menu)

Set LUT to Stretch

Show result of SumColumns with Edit
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Demonstration SumColumns

T VisiorLabV3.36 22-8-2006 (c) Van de Loosdrecht Machine Vision  www.vdimv.nl |2 |[B][X]
File Qperato

Camera Server Options Window Userl Usgr2 User3 Usert UserS Users Help

r

Edit sumcols_example.jl%24 (Bytelmage Binary)

tag 145 (145 [1a7 [1am l1ag [1so l1s1 [1sa Jisa [154 [1ss [1se [1sz 15|«
3 oMM a0 350 @ @ 8t

| | Iz
™ stayontop fedwidth [ Done

0 us
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TransitionsColumns and TransitionsRows

TransitionsColumns src destination threshold
TransitionsRows src destination threshold

The columns or rows of the src image are scanned for

transitions. The number of transitions are stored in the

destination image.

A transition is defined as:

+ apixel has value lower then threshold and its neighbour
column or row pixel has a value greater or equal threshold

or

+ a pixel has value greater or equal then threshold and its
neighbour column or row pixel has a value lower threshold

27-8-2018 Image math and geometric
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Demonstration TransitionsColumns/Rows (*)

« Open transitions.jl

« TransitionsRows 1

« Examine result with Edit image
« TransitionsColumns 1

« Examine result with Edit image
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TransitionsRows (*)

¥ visionLab V3.37 11-12-2007 (e) Van de Loosdrecht Machine Vision  www.vdimv.nl
File Operator Camera Server Options Window Userl User? User3 Userd LUserS LUsere Help

IEIEIN ENEEIEL| © Edit transitions. j1%7 (int1 6imags Binary) M (=E3

W

=

=

=

=

[

—
r
e = RN TN N N e )

@

=

&

10
11
12

13
14
15
16
B
16

19 ﬂ
| | i
[~ stayontop  field width ’45— Dane
< | @
Dus
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TransitionsColumns (*)

¥ VisionLab ¥3.37  11-12-2007 (c) ¥an de Loosdrecht Machine Vision  www.vdImv.nl

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

- ~
T Edit transitions. jI5%B8 (Int16lmage Binary) (=13
B & i 3 9 o |11 12 =
L1} 1] [} B B B 0 B B
Ed
<] 1 5|
I~ stayontop field width [4 Done ~
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Exercise: background subtract versus division

Image cheque.jl taken with a line scan camera

Correct the background using a subtract and a divide
Hint: Use ROI and ExtendBorder to generate a background image

Answer: cheque_bg.jls
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Solution: background subtract versus division

Subtract: *'l'g&?-:-ﬂ-;?— -
Cheque_subtract.jl P o e g
= =
- pundred and forty 1

i s T - S R

NAB POD Cycle 10 Case 36

Divide:
Cheque_divide.jl

Answer: cheque_bg.jls
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Exercise (*)
+ Experiment with the basic operators
+ The basic operators will be needed in other exercises
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