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Edge detection

Overview:
* First derivative
» Gradient difference
+ Template matching (*)
» Second derivative
+ Laplacian
» Laplacian of Gaussian (Mexican Hat)
- Difference of Gaussians (*)
» Combination of first and second derivative
+ Connecting edges
* Marr- Hildreth
« Canny (*)
+ FindEdgeLine
* FindSubEdge(s)OnLine
+ FindEdgeCircle
* FindFirstTransitions (*)
» FindFirstEdges (*)
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Computer Vision: Edge detection

First and second derivatives of an edge
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Edge detection
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Edge detection

First derivative :
« Gradient difference

» Sobel

* Prewitt

* Frei Chen
* Scharr

* Roberts (*)

+ Template matching (*)

« Kirsch
* Robinson

Edge detection
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Edge detection

Definitions:

+ magnitude: strength of edge

« direction: orientation of edge

+ angles are measured in radians (- & .. 7]

[«
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Edge detection

Definitions (continued):

+ edge directions are calculated from low towards high pixel
values perpendicular at the edge contour
example:

White = 0, Black = 10 !!!

1.57 (90°)

0.00 (0°) 3.14 (180°)

-1.57 (-90°)

27-aug-18 Edge detection 6
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Gradient difference

Idea:

+ Calculate the edge using convolution in two perpendicular
directions d, and d,

« Edge magnitude = sqrt ( d,2 + d,?)
+ Edge direction = arctan (d, / d,)

d1
d2
edge
27-aug-18 Edge detection 7
Gradient difference
Examples:

+ Sobel (src, maglmage, dirimage, gradient,
dirScale, minedge);

gradient: magnitude, direction or both

dirScale: direction in radians * dirScale

minEdge: if gradient is both, all directions with an edge
maghnitude lower then minEdge are not calculated and set to

zero.
Masks:
-1 -2 -1 -1 0 1
0 0 0 -2 0 2
1 2 1 -1 0 1
27-aug-18 Edge detection 8
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Demonstration Sobel

« Open image edgetest.jl (do not use sq2.ji)

« Apply Sobel magnitude on image

« Apply Sobel direction with scale = 10000 on image
« Edit images (3x) and explain

27-aug-18 Edge detection 9

Image edgetest.jl
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Apply Sobel magnitude
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Sobel direction with scale = 10000
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Computer Vision: Edge detection

Exercise Find strong edges with angle of 90°

Make a script for image circles.jl that finds strong edges
(> 200) with angle of 90° (p.a.: bottom of dark circle) using
Sobel edge detection

Answer: strongedges2.jls

27-aug-18 Edge detection

Gradient difference

Examples (continued):

* Prewitt:
-1 -1 -1 -1 0 1
0 0 0 -1 0 1
1 1 1 -1 0 1
* Frei Chenn:
-1 2 -1 -1 0 1
0 0 o —~2 0 W2
1 V2 1 -1 0 1
implemented with ints and divisor of 100
« Sharr:
-3 -10 -3 -3 0 3
0 0 0 -10 0 10
3 10 3 -3 0 3

theoretical best accuracy, but beware of overflow

27-aug-18 Edge detection

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

27-Aug-18



Computer Vision: Edge detection 27-Aug-18

Gradient difference (*)

Examples (continued):

* Roberts:
-1 0 0 -1
0 -1 1 0
notes:

+ mask centre is top left.

« all edges are shifted by one-half of a pixel in xand y
direction.

+ the two diagonal directions are rotated by /4.
+ due to smaller masks faster operation

27-aug-18 Edge detection 15

Template matching (*)

Idea:

» Calculate N times the edge using convolution with mask that is
rotated 2n / N after each convolution

+ Edge magnitude = max (conv;:i=1to N)
+ Edge direction = rotation of max (conv;:i =1 to N)

problem: what to do if two or more masks give the highest
value

27-aug-18 Edge detection 16
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Computer Vision: Edge detection

Template matching (*)

Examples:

+ Kirsch: (8 rotations)

-3 -3 5
-3 0 5
-3 -3 5
* Robinson: (8 rotations)
-1 0 1
-2 0 2
-1 0 1
27-aug-18 Edge detection

Demonstration Kirsch (*)

« Apply Kirsch on circles.jls for magnitude and direction,
note increase of processor time compared with Sobel.

27-aug-18 Edge detection
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Kirsch on circles.jls for magnitude and direction (*)

¥ visionLab ¥3.24 2-1-2002 {c) ¥an de Loosdrecht Machine ¥ision  www.vdimy.nl } =[] 3]

Eile ©perator Camera Server Options  Window User Help
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Edge detection

Second derivative
+ Laplacian

+ Laplacian of Gaussian (Mexican Hat)
+ Finding edges using zero crossings

27-aug-18 Edge detection 20
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First and second

derivatives of an edge

2

Edge profile

N

S S

First derivative

Second derivative
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ge detection 21
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Laplacian

Laplacian 3x3:

-1 -1 -1
-1 8 -1
-1 -1 -1

Laplacian 5x5:
0 o -1 0
o -1 -2 -
-1 -2 16 -2
o -1 -2 -
0 o -1 0

Usage:

high pass filter

Examples of convolution masks:

o

o

edge detection, but sensitive to noise

Ed

ge detection 22
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Demonstration high pass filter

« Open image circles.jl
« Convolution with Laplacian 3x3
* 2x analyse pixels:
« low frequencies -> 0
« high frequencies -> |pixel value| >> 1

27-aug-18 Edge detection 23

Convolution with Laplacian 3x3

¥ ¥isionLab ¥3.24  2-1-2002 {c) ¥an de Loosdrecht Machine Yision www.ydimy.nl B 5 EI5|
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original after convolution with Laplacian
¥ visionLab¥3.24 2-1-2002  {(c) Yan de Loosdrecht Machine ¥ision  www.vdimv.nl N =10l x|
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Mexican hat
« Variant of low and high pass filters
+ Combination of low and high pass filter
+ Mask (7x7):
0 0O -1 -1 -1 0 0
0o -1 -3 -3 -3 -1 0
-1 -3 0 7 0o -3 -1
-1 -3 7 24 7 -3 -1
-1 -3 0 7 0o -3 -1
0o -1 -3 -3 -3 -1 0
0 0o -1 -1 -1 0 0
* Local noise is smoothed out by low pass filter in centre
27-aug-18 Edge detection 26
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Laplacian of Gaussian

LoGFilter (image, sigma, size)
This is a generalized implementation of a Mexican hat filter.

Parameter sigma is the standard deviation,
typical values are [2/3 .. 3].

Size is the size of the neighbourhood of the operation.
If size is 0 the algorithm calculates a size so that pixels at 3*sigma
are neglected.

27-aug-18 Edge detection 27

Difference of Gaussians (DoG) filter (*)

DoGFilter (image, sigmalLow, sigmaHigh, size)

An alternative implementation for a generalised Mexican hat filter,
using the difference of two Gaussians with substantially different
sigmas.

Parameters:
+ sigmalow and sigmaHigh are the standard deviations for the
DoG operator. Typical values are [0 .. 3].

+ size is the size of the neighbourhood of the operation. If size is
0 the algorithm calculates a size so that pixels at 3*sigma are
neglected

27-aug-18 Edge detection 28
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27-Aug-18

27-aug-18

« Open image circles.jl (use LUT stretch)
« Add noise 1050
« Convolution Laplacian 5x5 on noise image

« Convolution Mexican hat on noise image
(smooth noise and enhance high frequencies)

« Open image circles.jl
« Convolution Mexican hat on image
« LoGFilter 1.4 7 on Image (same result)

Demonstration Mexican hat (*)

29

With noise

T circles.jl%21 (Int1..

Mexican hat

¥ VisionLab V3.32  24-9-2003 (c) Van de Loosdrecht Machine Vision

Fle Operator Camera Server Options Window User Help

Laplacian (*)

www.vdlmv.nl

s [

27-aug-18

o BRIE

0

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

15



Computer Vision: Edge detection 27-Aug-18

image MexicanHat7x7 LoGFilter 1.4 7 (%)

¥ VisionLab V3.33  25-8-2004 (c) Van de Loosdrecht Machine Vision  www.vdlmv.nl

Fle Operator Camera Server Options Window User Help

T _cireles i1 (int16... _ | X
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Combination of first and second derivative

The positions of the edges can not be found exactly using first
derivative edge detectors because the maximum value are
position dependant.

The zero crossings in the second derivative ‘ANDed’ with the
strong edges in the first derivative give the exact position of the
edges.

27-aug-18 Edge detection 32
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.

.

27-aug-18

Zero crossings

Open image circles.jl
Convolution Laplacian 3x3
« Show zero crossings with pixel analysis
Zero crossings FourConnected on laplacian
Sobel Magnitude on circles
Threshold 200 1000 on sobel
Multiply zero crossing with threshold gives the exact position of the edges

Note:

With zero crossings the “middle” of the edge will be found and the edge will be
approximately one pixel thick

With Sobel magnitude followed by threshold an edge will be found which is in
general more then one pixel thick, its thickness will vary with the intensity of the
lighting.

Edge detection 33

original Laplacian Zero crossings

¥ visionLab ¥3.24 2-1-2002  {c) ¥an de Loosdrecht Machine ¥ision  www.vdimy.nl i =10l =1
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Threshold 200 10000

¥ visionLab ¥3.24  2-1-2002 {c) Yan de Loosdrecht Machine Yision  www.vdimy.nl =101 =]
File Cperator Camera Server Options Window User Help
: e
R
7 _serverlog TSI
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Multiply zero crossing with threshold
¥ visionLab ¥3.24 2-1-2002  (c) Yan de Loosdrecht Machine ¥ision  www.vdimy.nl =10l =1
Eile Operator Camera Server Ophions Window User Help
e -
- serverlu T =TET
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Marr - Hildreth

MarrHildreth (srclmage, destimage, sigmaG, sigmaLoG, minEdge)

This operator calculates a binary image with the positions of the
edges.
Algorithm:
+ First the Gaussian smoothing is performed
(to ‘connect’ the edges)
« ZeroCrossings of the 2nd derivative (LoG) are multiplied with
the high edges of the first derivative

Parameters:

+ sigmaG: standard deviation for Gaussian smoothing
+ sigmalLoG: standard deviation for the LoG operator
* minEdge: the minimal level for the first derivative

27-aug-18 Edge detection 37

Marr - Hildreth

Open image circles.jl
MarrHildreth 0 1 200

27-aug-18 Edge detection

38

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

27-Aug-18

19



Computer Vision: Edge detection 27-Aug-18

MarrHildreth 0 1 200

¥ ¥isionLab ¥3.29 23-9-2002 {c) ¥an de Loosdrecht Machine Yision www.vdln_w“ag -|EI|5|
File Cperator Camera Server Options Window User Help
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Canny (%)

Canny (srclmage, destimage, sigma, low, high, connected)

This operator calculates a binary image with the positions of the
edges.

Algorithm and parameters:

+ Gaussian smoothing with sigma

+ Sobel edge detection

+ Maxima of the edges magnitudes are searched for and linked.
All pixels with a edge greater than high are selected as object
pixels. These object pixels are used as seeds. All connected
neighbours of the seeds with a edge greater than low are
added to the object pixels. This growing process is repeated
until no pixels are added.

27-aug-18 Edge detection 40
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Demonstration Canny

Try to find the signature and ‘big circle’
« Open image circels.jl

« Sobel GradientMagnitude 10000 0

« Threshold edge 60 1000, -> to much
« Threshold edge 150 1000, -> only 2 disconnected pixels of signature
« Canny image 0 60 150 EightConnected -> position of signature

27-aug-18 Edge detection 41
Sobel GradientMagnitude 100000 (*)
T visionLob ¥3.29  23-9-2002  (c) ¥an de Loosdrecht Machine ¥ision  www.vdimv.nl P [ ]
Eile ©perator Camera Server Options Window User Help
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za4zaus I [ P
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¥ visionLab ¥3.29 23-9-2002

Threshold edge 60 1000 (*)

{c) ¥an de Loosdrecht Machine ¥ision  www.vdimv.nl =10l x|

Eile Operator Camera Server Options Window User Help
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Threshold edge 150 1000  (*)
T visionLab ¥3.29  23-9-2002  (c) Yan de Loosdrecht Machine ¥ision  www.vdimy.nl I [ 55
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Canny image 060 150 EightConnected (*)
¥ visionLab¥3.29 23-9-2002  (c) ¥an de Loosdrecht Machine ¥ision  www.vdimv.nl =10l x|
Eile ©perator Camera Server Options Window User Help
7 _circles,itl =10l x| I =
T _serve (o) x|
142,772 us I [ P
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Exercise Segmentation using edge detection

+ Use image shading_c.jl in the excerise directory
» Try to find good threshold values in order to separate the cells

from the background
This will be unsuccessful due to uneven lightning conditions

» Use Sobel edge detection to find the borders of the cells and
then to segment the image

« See shading_c_sobel.jls for answer

27-aug-18 Edge detection 46
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Exercise (*)

+ Experiment with the the other edge detection operators on
image shading_c.jl

27-aug-18 Edge detection 47

FindEdgeLine

FindEdgeLine (image, middlePoint, endLine, endBox,
lineDistance, outlierDistance, nriterations)

This operator finds with subpixel precision a line with the largest
edges within the specified rectangle middlePoint, endLine and
endBox.

In the specified rectangle scan lines will be tested at the specified
lineDistance. The rectangle should have a width of at least 5
pixels.

If outLayerDistance is greater then zero then the regression
algorithm is repeated for nriterations. In each next iterations only
pixel with a distance smaller then outlierDistance to the previous
found line are used in the calculation of the next line.

The function result is the start and the end coordinate of the line
found and the number of pixels found on the line.

27-aug-18 Edge detection 48
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Specification of rectangle for scan lines

middlePoint

endB

27-aug-18 Edge detection 49

Finding the line
edge e ]|
scan lines DL
subpixel
precision
regression
27-aug-18 Edge detection 50
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Raster tool

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

[ Visonlzb VB30 O  an e en E revcur vl _ E=o

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

Result:

Coordinates of box

£ *
0 us ok
27-aug-18 Edge detection 51
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)
27-aug-18 Edge detection 52
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Drag landmarks to position

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

File Operator Camera Server Options indow Userl User2 User3 Userd UserS Users Help
T findEdgeline1.ji%2 (Int16lmage Stretch) | Ix &
v
0 us ok
27-aug-18 Edge detection 53
FindEdgeLine operator
- - [o[]
- E
VisionLab X
Did you see the result ?
v
2,377 us (265.054,69.9396) (174.623,348.005) 265
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Demonstration FindEdgeLine

« Open image findEdgeLine1.jl
+ FindEdgeLine (200,10) (350,60) (80,400) 1 10 1

27-aug-18 Edge detection 55

- - [B[x]

VisionLab 3

Did you see the result 7

stal

11,537 us (276,344,35.4491) (150.207,423.405) 391
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points found)

Demonstration FindEdgeLine

+ FindEdgeLine (200,10) (350,60) (80,400) 10 10 1

Increase speed by setting lineDistance to 10, decrease of accuracy (see number of

27-aug-18 Edge detection 57
- - [o]x]
= -~
-
VisionLab &
Did you see the resul 7
v

1.369 us (276,393,35,4652) (150,163,423, 39) 40
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Computer Vision: Edge detection

Example scan lines not perpendicular at edge

27-aug-18 Edge detection 59

Demonstration scan lines not perpendicular to edge

Open image findEdgeLine1.jl
FindEdgeLine (20,10) (350,10) (20,400) 1 10 1

27-aug-18 Edge detection 60
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E -
= - [5]x]
] -~
VisionLab
Did you ses the result ?
v
1.354 us (284.52,9.97699) (157,859,400,003) 40
27-aug-18 Edge detection 61

Demonstration FindEdgeLine with outliers

+ Open image findedgeline2.jl
+ FindEdgeLine (50,1) (200,1) (50,250) 1 0 1

27-aug-18 Edge detection 62
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Demonstration FindEdgeLine with outliers
no iterations

e |- [D%]|

VisionLab 3]

Did you see the result 7

7.086 us (117.151,0,821921) (124.99,249,575) 250

27-aug-18 Edge detection 63

Demonstration FindEdgeLine with outliers

«  FindEdgeLine (50,1) (200,1) (50,250) 1 10 4

27-aug-18 Edge detection 64
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Computer Vision: Edge detection

Demonstration FindEdgeLine with outliers
4 iterations

VisionLab 3

Did you see the result 7

7444 us {111,457,1,00006) (111.507,250) 186

27-aug-18 Edge detection 65

FindSubEdgeOnLine

FindSubEdgeOnLine (image, start, end)

This operator finds with subpixel precision an edge on the line
that lies between the given start and end coordinate. The start and
end coordinate of this line can also be provided with subpixel
precision. If multiple edges are found, the operator will return the
edge with the highest magnitude.

The function result is the coordinate with subpixel precision of the
edge with highest magnitude on the line.

27-aug-18 Edge detection 66

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

27-Aug-18

33



Computer Vision: Edge detection

Demonstration FindSubEdgeOnLine

Open image tipimage.jl

Open Line Tool widget: Operator | Widget Tools | FindSubEdge(s)OnLine
Drag landmarks to position

Apply operator FindSubEdgeOnLine

27-aug-18 Edge detection 67
Demonstration FindSubEdgeOnLine
T YVisionLab ¥3.39  7.5-2010 [c) Van de Loosdrecht Machine Yision BY  www.vdimv.nl
Eile Operator Camera Server Opfions ‘window Userl Userz User3 Userd UserS Userd Help
T tipimage.j2 (... [HEE]
Sub-pixel precision coordinate

59 s (103,539, 163.378)
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FindSubEdgesOnLine

FindSubEdgesOnLine (image, start, end, minEdge, edgeTab)

This operator finds with subpixel precision the all edges with an
edge (difference between the 2 neighbours of a pixel) larger then
minEdge on the specified line.

The function result is the number of edges found.

27-aug-18 Edge detection 69

Demonstration FindSubEdgesOnLine

Open image tape.jl

Open Line Tool widget: Operator | Widget Tools | FindSubEdge(s)OnLine
Drag landmarks to position

Apply operator FindSubEdgesOnLine, minEdge = 60
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Computer Vision: Edge detection

Demonstration FindSubEdgesOnLine

@ Visionlab V3.3 8-6-2010 (c) Van de Loosdrecht Machine Vision BY  www.vdimv.nl

= | B |

File

Operator  Camera  Server Options  Window Userd User2 User3 Usert Userd Usefi  Help

- (Intl6Image Stretch)

4@ Variables

edgeTab = array(18) <(31.5254,146.965). (451.4

(===

m

Name |=dacTab

index | value

0us

1 [45.6727 146.934]
& [87.4516,146.841)
3 [98.1585,146.817)

[~ stay ontop Remove | F

T r

18 (31.5254,146.965) (45.6727,146.934) (87.4516,
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FindEdgeCircle

FindEdgeCircle (image, middlePoint, nrSamples, minR, maxR,
outlierDistance, nriterations)

This operator finds with subpixel precision a circle within the specified
disk shape specified by middlePoint, minR and maxR. In the specified disk
shape nrSamples scan lines tested starting from a distance minR from the
middlepoint and ending at a distance maxR from the middlepoint. The
probe lines will be equally divided in the space bounded by middlePoint,
minR and maxR.

Note: the number of probe lines will be nrSamples rounded up to the next
multiple of 4. maxR must be > minR + 5.

If outLayerDistance is greater then zero then the regression algorithm is
repeated for nriterations. In each next iterations only pixel with a distance
smaller then outlierDistance to the previous found line are used in the
calculation of the next line.

The function result is the center coordinate, the radius and the number of
pixels found on the circle.
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Specification of disk shape for scanlines

' middlePoint

L

maxR
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Demonstration FindEdgeCircle *)

Open image circles.jl
FindEdgeCircle (118,65) 200 20 65 1 1
FindEdgeCircle (118,65) 50 20 65 1 1 (faster)
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FindEdgeCircle (118,65) 200206511  (*)

" VisionLab V3.37  12-6-2008 [c) Van de Loosdrecht Machine Vision  ww... [ [O]%]

File Operator Camera Server Options ‘window Userl Userz Userd Userd UserS Userd Help

T INT16.JL%1

VisionLab X

Did you sse the result 7

1,918 us (118,728 65 296) 56.0402 175 | A

center, radius, nr pixels
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FindEdgeCircle (118,65) 50 20 65 1 1 (*)

" VisionlabV3.37  12-6-2008 (c) Van de Loosdrecht Machine Vision  ww... [= |[0]X]

File Operator Camera Server Options ‘Window Userl Userz Userd User4 UserS Useré Help

T INT16.JL%1

VisionLab 3]

Did you sse the result 7

556 Us |(118.795,65.2613) 56,0757 50 | b
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FindEdgeCircle with MinMaxCircleTool widget

T vyisionlah V3.39  7-5:2010  (c) Van de Loosdrecht Machine Vision BY. .. (2 |[B]]
File: ra Server Options Window Userl User? User3 Userd UserS Userf Help

ize inner circle

resize outer circle
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FindEdgeCircle with MinMaxCircleTool widget

+ Open min max circles tool from menu Operator | Widget tools | FindEdgeCircle
« Drag landmarks to desired position
« Select FindEdgeCircle operator from menu Operator | Transforms
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FindEdgeCircle with MinMaxCircleTool widget

SES]

VisionLab ®

Did you see the result ?
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Alternative for finding lines and circles

Alternative operators to find lines and circles are based on the
Hough transform, see the chapter about Hough transforms

Edge based:
+ Fast
+ Search area must contain only edges to find
+ Can find only 1 line or circle
+ Outliers cause problems
Hough based:
+ Slower
+ Search area can be whole image
+ Can find more then 1 lines or circles
* Less problems with outliers
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Exercise search balls using FindEdgeCircle

» Use robot_balls.jl in the exercise directory
» Write a script to find the four balls
» Hint: first find center of candidate blobs using BlobAnalysis

« See find_edge_balls.jls for answer
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FindFirstTransitions (*)

FindFirstTransitions (srcimage, destimage, threshold, viewPoint,
objectBrightness)

Finds the first transitions from a specified viewPoint. The destination
image is initialized with the pixel values containing the distance from the
border of the image to the occurrence of the first transitions

Note: the destination image is one dimensional

Parameters:
» threshold: threshold value of the transition

« viewPoint: Direction from where to find the first transitions: Top, Left,
Right or Bottom
» objectBrightness:
» DarkObiject: a transition to a lower value then threshold is
considered as a transition
+ BrightObiject: a transition to a higher value then threshold is
considered as a transition
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Computer Vision: Edge detection

27-aug-18

FindFirstTransitions Example (*)

Open image nummerbord_color.jl

Segmentate image with ThresholdRGBchannels Int16lmage 185 243 107 191 07
FillHoles FourConnected

RemoveBlobs Area 1 1000 UseX

FindFirstTransitions 1 Bottom BrightObject (in Point menu)
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I

27-aug-18

FindFirstTransitions Example (*)

FindFirstTransition
Src dst 1 Bottom BrightObject

® Analyse Pixcls img (Intl6mage 8i... L] =0 [

Coordinates Pixel value
x |47 > ’7
< 195
v |° >
Horizontal pixels.
)
500
00
00
200
00
o W00 200 500 400 300 600 100 600 500 a0
Vertical pixels.
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Corner detection using FindFirstTransitions (*)

1) FindFirstTransitions in every direction
2) Edge detection
3) High peaks are sharp edges

W@ Ansiyse P et (ntl6image &. = | &) [l T Analyse Pl ight. (ni6lmoge. o] EI G

Coordnates Pocel vaue Coorainates Pixel vl

B

¥ g oone 3
Left Right
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Corner detection using FindFirstTransitions (*)

Script: Edge_corner1.jls (Alternative: Edge_corner2.jls)
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FindFirstEdges (*)

FindFirstEdges (srclmage, dstimage, threshold, viewPoint)

Finds the first edge from a specified viewPoint. The destination
image is initialized with pixel values containing the distance from
the border of the image to the occurrence of the first edge

Note: the destination image is one dimensional

This operator uses the Sobel edge detection.

Parameters:

+ threshold: threshold value of the edge. An edge above this
value is considered an edge

+ viewPoint: Direction from where to find the first edge: Top,
Left, Right or Bottom
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FindFirstEdges Example (*)

Laser triangulation (Generate 3D profile):

27-aug-18 Edge detection 88

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

27-Aug-18

44



Computer Vision: Edge detection

FindFirstEdges Example (*)

Horizontal pixels

150

120

0

| i

o 40 &0 420 60 200 240 250 320 360 400
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FindFirstEdges Example (*)
Scrip: find_laser.jls
Iread img laser.jl
display img
$h = getheight img
FindFirstEdges img distance 50 Bottom
/I correct the max values to zero
setselectedtovalue distance $h $h 0
display distance
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