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Image errors because of system setup:

Perspective: the error occurs when the camera is not set perpendicular to the
analyzed object.

N\ OPOLE UNIVERSITY
OF TECHNOLOGY

MECHANICAL

Image errors because of system setup:

Distortion: optical defect of the optical system based on a different magnification of
the image depending on its distance from the optical axis of the instrument. It usually
causes a non-linear image distortion.
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Metric measurement scaling: based on pattern.
O Processing Functions: Image»Image Calibration.

L) Step 2 - Select Image Source

Select an image that contains atleast 2 points
tel

flat object with el e ekt s
distortion Qs mages

Click on an image to select or deselect it.

SelectAl | | DesclectAl | | Delete

Acquire New Image
Flat Objects e
Point Distance Calibration
dy Directly converts pixel coordinates
® I to real-world coordinates based on
dx a known distance.
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Metric measurement scaling: based on pattern.
O define axis steps dx=dy lub or for different dx and dy

[l Step 3 - Specify the Distance in X

Specify a different scale for the Y axis if your sensor
has rectangular pixels, or if you want to account for
scaling in only one direction. Click Next to define
values for the Y axis.

[ Spedify a different scale for the Y axis

Select 2 points by dicking in the image, then define
the projection on the X axis in real-world units. Select
the point in the list to adjust X and Y coordinates.
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Metric measurement scaling: based on pattern.
U Lens distortion error correction

ol Step 5 - Compute Distortion Model

Compute Lens Distortion Model

A distortion model uses an interplil
describes the distortion introducg
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Metric measurement scaling: based on pattern.
1 mark detection and distance definition

£1NI Calibration Training Interface - Untitled 1 *

Py step & - Specty Grid Parameters

Py 5tep 7 - Extract Grid Features L]
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Metric measurement scaling: based on pattern.
U correction of the orientation of the coordinate system

-+71 NI Calibration Training Interface - Untitled 1 *

File Help

Y Step 10=Specify G
Axis Reference Mode ¥ «
Origin and X-Axis Point v "

Select the origin of the calibration axis a point located
on the X axis. You can draw a line in the image to

specify the origin and X axis.

Axis Origin X Y
IUseHJeﬁned Eﬂ ’ 14 k:ﬂ [ 16 EH‘
X Axis Point X Y
[User-Defined (s tef|[16 ts]

Axis Reference 4 x
Ay
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The calibration results are saved as a template for further processing:

The Calibration was successfully learned.

Calibration Data
Calbraton Type  Point Distance Calibratii A

Pixel Type Non-Square
Point 1 X=44,Y=38
Point 2 X=138,Y =44
dx 10,000000
Point 3 X=44,Y=38
Point 4 X=39,Y=138
dy 10,000000

Unit millimeter

Distortion Model Polynomial
Radial Coefficents K1
Compute Tangentia Yes
= Calbration Axis
Qrigin X=126,Y=41
X Axis Point X=613,Y =83
Axis Reference  Indirect
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Correction of optical distortion: for not flat surfaces

Step 1 - Select Calibration Type

Flat Objects

oint Distance Calibration
irectly converts pixel coordinates
0 real-world coordinates based on
known distance.

oint Coordinates Calit ion
artects camera angle distortion
ased on known distances
etween at east four points.
Distortion Model (Grid)
orrects lens distortion or sensor
misalignment: based on one or
more calbration orid images.

.amera Model (Grid)
Models camera parameters and
lens distortion based on at least
ve calbration grid mages.

Curved Objects
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O Read image with pattern made in the same environment as object image.

VIEWUAN A7)

2ol mm

I £

Select one calibration arid mags.

Images

Click.on an image to select or deselect it

Acguire New Image.

[ Load mage fromFie | [ et cunrent 1mage

Acquire Tmage From

= on
Sfo Acquire Image (1394, GigE, or LSE) el

Acquire Image:
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O Mark detection
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Select threshold parameters For each grid image.

tmaga |1 of 1

Look Far Dark Objects [
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U Grid spacong definition

Grid Spacing

# Spacing 5 B

¥ Spacing 5 8

Liniik millimeter D
Caliration Results
Tmage 1 Bt
Display. Corrected Image. [+]
Mean Error 0016759 llmeter
Wax Emor: 079476 mllmeter
Std Dev: 0584528 rillmeter
oDistoton; 152139

Cursor Postion: 545, -4 pixels
36,874, -2.722 rllmeker
ErroratCursori O rllmetzr

Ta6de 06K (00) &l

Llelamm
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O Application of the pattern to correct the image.

Step 4 - Specify Grid Parameters

Grid Spacing

% Spacing g 8

Y Spacing 5 E

Unit milimeter 53]
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Point Coordinates Calibration

The inspection image contains lens distortion or the inspection image contains perspective
distortion caused by a camera that is mounted at an angle to the inspection surface.
You know the real-world coordinates of at least four distinct points in the image.

Point coordinates calibration is typically used in applications involving a lens positioned at
an angle to the inspection surface.

X Point Coordinates Calibration

,1 :\. Corrects camera angle distortion
® / \ | based on known distances
between at least four points.
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Select Source Images

* The Calibration Training Interface requires images acquired with the imaging setup that
you want to calibrate.

1 NI Calibration Training Interface - Untitled 1 * — m] X
File Help

N sicr2 scectimosesomee |

Select an image that contains at least 4 points
separated by dlstances which you can accurately define
in real-world uni

Images
Click on an image to select or deselect it.

Select Al | [ Deselectl | [ Delete

Acquire New Image

Load Image from File
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Specify Reference Points

* Use point coordinates calibration to correct perspective distortion introduced by a camera
that is not perpendicular to plane of the object under inspection. Click on the image to
select at least four points, then specify real-world coordinates for each point.

[N Step 3 - Specify Reference Points

Click on the image to select at least four points, then
enter the real world coordinates below.

— -~ v @ . Selecdt a point in the list to modify its real world
L] ° coordinates.
@’ o0 ® 0 9 LI Y ‘ Poi
E [Points Pixels World \
! 9 ® 00 ® 000 ° - [ 1 UserPoint 1 X7 %o .
 ® O ¢ . - i 5 2
©000000000s Drimres g, e
. = [ 3- User Point 3 X208 X0
§ i i i i } Y15 Yo
= X:905  X:110
% a; i i’ - Q Yis62  Yi60
= e 3 mMWms
o 0 0 O ) i 4 x:[o0s R x [110 i

. e 00 o " w2k v [0 Ef

Unit pixels

[ Use Implicit Calibration Axis
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Specify the Calibration Axis

* To express measurements in real-world units, you must define a calibration axis as a
reference. The NI Calibration Training Interface provides three modes to define a
calibration axis.

is Reference Mode
|origin and X-Axis Point
elect the origin of the calibration

o axis, You can dr. € in the image to
spedfy the o

Axdis Origin X Y
‘User-Deﬁned @‘ |245 k:ﬂ ‘ 531 Eﬁi\
X Axis Point X Y
[User-Defined []|[246,021] [481412]

Axis Reference 4 X
15
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Review Calibration Results

* Use the controls in this step to review the results of the distortion model and add
additional calibration grid images, if necessary.

[}l Step 6 - Summary.

The Calibration was successfully learned.
Calibration Data

v 9 ° ° Calibration Type  Point Coordinates Calib A
[ ) 0 ° ° @  Reference Points
° [ ] ° ° Point 1 X=47,Y =40

WorldPos 1 0,000000 0,000000

d Point 2 X =47,Y =647
WorldPos2  110,000000 0,000000
Point 3 X=908,Y =115
WorldPos 3 0,000000 60,000000
Point 4 X =905, Y = 562
WorldPos 4 110,000000 60,00000¢C

Unit millmeter

B Calibration Axis
Origin X=141,Y =47
X Axis Point X =249,Y =56
Axis Reference  Indirect
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