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MICRO-EPSILON

Calibrate laser sensoren optoNCDT 2300

Background

Diffuse reflection laser triangulation, naturally enough, also
records the fine structure of the object being investigated. In addi-
tion to the direct impact of waviness and roughness, the effects of
optical structural features (for instance inhomogeneous reflectivi-
ty, penetration depth, and speckle pattern) also have an influence
on the measured distance value.

Each individual measurement incorporates this additional infor-
mation on the fine structure and so - unavoidably - deviates from
the true value.

The pure distance information can be obtained by averaging
sample locations with different fine structures, for example.

The special calibration procedure for the optoNCDT 2300 series
of sensors takes into account this basic physical property of laser
triangulation.

Calibration protocol

In the diagram, two other data sets are displayed in addition to
the linearity limits.

The solid curve shows the mean deviation of the measured values
when varying the sample location for each distance step. This
shows the deviation of the pure distance information.

The individual data points represent the linearity deviations deter-
mined, as per DIN 32877, and still including the fine structure of
the object to a limited extent.

The measuring frequency is 20 KHz. A flat ceramic unit (white,
fine-grained, no glass ceramic) serves as a reference measure-
ment object.

") DIN 32877: 2000-08 optoelectronic measurement of form,
profile and distances

Reference to DIN 32877 1)

In the underlying test procedure, we only make reference to the
observation of the linearity deviation. Those aspects covered in
the DIN 32877 standard concerning temporal and local repeatabi-
lity are not the subject of the calibration protocol.

To determine the linearity error, the DIN standard requires that at
least 20 measurements must be recorded in the measurement
range at irregular intervals, with five readings per measurement
step on the target (offset by up to three spot sizes) with 10 timing
averages each.

The linearity error to be determined is derived from the average of
the 50 readings for each measurement step.

In the calculation of the linearity deviation performed by our test
procedure, local and temporal averaging is performed in the
reverse order.

The determination of the linearity deviation for sensors with
measurement ranges greater than 100 mm is carried out without
averaging.
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Example for calibration

of the 2 mm - 100 mm measurement ranges

Kalibrierprotokoll Ausgang
Calibration final inspection

optoNCDT

MICRO-EPSILON

Modell Model ILD2300-10 (000)
Serien-Nr. Serial-no. 11110013
Messbereich [mm] Measuring range [mm] 10
geprift von Tested by KFA
Datum Date 2011-12-19
MAC-Adresse MAC-adress 00-0C-12-01-03-D5
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(PM0013).

MeRanordnung: diffuse
Die ermittelte Kennlinie

Bedienungsanleitung.
Siehe auch technische

Dieser Prifbericht gilt fiir die angegebene Systemzusammenstellung This Test Report is valid for the reported system configuration

(PM0013).

Messobjekt fur den Test: Keramik weiss und eben. Target: white ceramic (flat).

Sensormounting: diffuse
ist als Werkskalibrierung im System The above characteristics is stored as factory calibration.

hinterlegt. Differneces of these data can appear because of:
Abweichungen von diesen Daten kénnen auftreten durch: - roughness of surface

- Rauigkeit der Oberflache - sensor mounting (tilt)

- Sensormontage (Verkippung) - fluctuations of temperature during the measurement

- Temperaturschwankungen wahrend der Messung - circulation of hot air between sensor and target

- Zirkulation warmer Luft zwischen Sensor und MeRobjekt - deviation of reflection attribute of surface

- abweichende Reflexionseigenschaften der Oberflache Further the statements in the operating manual is valid.
Fir weitere Informationen beachten Sie bitte die Hinweise in der See also technical note T017.

Note T017.

MICRO - EPSILON - Optronic GmbH / LessingstraRe 14 / D - 01465 - Langebriick

Tel.: +49 /35201 / 729 - 0; Fax.: +49 /035201 / 729 - 90; e-mail: optronic@micro-epsilon.de; http://www.micro-epsilon.com
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Example for calibration

of the 200 mm measuring range

Kalibrierprotokoll Ausgang
Calibration final inspection

optoNCDT

MICRO-EPSILON

Modell Model ILD2300-200 (002)
Serien-Nr. Serial-no. 11080072
Messbereich [mm] Measuring range [mm] 200
gepruft von Tested by KFA
Datum Date 2011-10-05
MAC-Adresse MAC-adress 00-0C-12-01-03-C3
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Dieser Prifbericht gilt fiir die angegebene Systemzusammenstellung
(PM0233).

Messobjekt fur den Test: Keramik weiss und eben.
MefRanordnung: diffuse

Die ermittelte Kennlinie ist als Werkskalibrierung im System
hinterlegt.

Abweichungen von diesen Daten kénnen auftreten durch:

- Rauigkeit der Oberflache

- Sensormontage (Verkippung)

- Temperaturschwankungen wahrend der Messung

- Zirkulation warmer Luft zwischen Sensor und MefRobjekt

- abweichende Reflexionseigenschaften der Oberflache

Fur weitere Informationen beachten Sie bitte die Hinweise in der
Bedienungsanleitung.

Siehe auch technische Note T017.

MICRO - EPSILON - Optronic GmbH  /

LessingstraRe 14/
Tel.: +49 /35201 /729 - 0; Fax.: +49 /035201 / 729 - 90; e-mail: optronic@micro-epsilon.de; http://www.micro-epsilon.com

This Test Report is valid for the reported system configuration
(PM0233).

Target: white ceramic (flat).

Sensormounting: diffuse

The above characteristics is stored as factory calibration.
Differneces of these data can appear because of:

- roughness of surface

- sensor mounting (tilt)

- fluctuations of temperature during the measurement

- circulation of hot air between sensor and target

- deviation of reflection attribute of surface

Further the statements in the operating manual is valid.
See also technical note TO17.
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