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rangerangerangerange of of of of applicationapplicationapplicationapplication

Colour measurement based on the

standard CIELAB.

Continuous online-identification of colours

and indication of the deviation

from the colour-standard. 

Colour determination of products with smooth and planar 

surfaces, no abrasive bulk material.



guidelineguidelineguidelineguideline

The CIELABThe CIELABThe CIELABThe CIELAB----System is a colour space, which was specified by the System is a colour space, which was specified by the System is a colour space, which was specified by the System is a colour space, which was specified by the 

International Commission on Illumination CIE (Commission International Commission on Illumination CIE (Commission International Commission on Illumination CIE (Commission International Commission on Illumination CIE (Commission 

InternationaleInternationaleInternationaleInternationale d'Eclairaged'Eclairaged'Eclairaged'Eclairage) in the year 1976. It was further derived ) in the year 1976. It was further derived ) in the year 1976. It was further derived ) in the year 1976. It was further derived 

from the CIE colour system and is based on the CIE from the CIE colour system and is based on the CIE from the CIE colour system and is based on the CIE from the CIE colour system and is based on the CIE ““““mastermastermastermaster”””” space space space space 

which was introduced in the year 1931. CIELAB system is today thwhich was introduced in the year 1931. CIELAB system is today thwhich was introduced in the year 1931. CIELAB system is today thwhich was introduced in the year 1931. CIELAB system is today the e e e 

most common colour system. On the basis of this equipment most common colour system. On the basis of this equipment most common colour system. On the basis of this equipment most common colour system. On the basis of this equipment 

independent 3Dindependent 3Dindependent 3Dindependent 3D----colour model, colour differences can be identified colour model, colour differences can be identified colour model, colour differences can be identified colour model, colour differences can be identified 

numerically. The model is impartial and complies nearly the humanumerically. The model is impartial and complies nearly the humanumerically. The model is impartial and complies nearly the humanumerically. The model is impartial and complies nearly the human n n n 

perceptiveness, by adapting the geometrical distance between twoperceptiveness, by adapting the geometrical distance between twoperceptiveness, by adapting the geometrical distance between twoperceptiveness, by adapting the geometrical distance between two

colours in the colour space with the human perception.colours in the colour space with the human perception.colours in the colour space with the human perception.colours in the colour space with the human perception.

L* ,the light intensity, from 0 = absolute black to 100 = absoluL* ,the light intensity, from 0 = absolute black to 100 = absoluL* ,the light intensity, from 0 = absolute black to 100 = absoluL* ,the light intensity, from 0 = absolute black to 100 = absolute white.te white.te white.te white.

a* describes the red a* describes the red a* describes the red a* describes the red ---- green axis. Negative values are green, the positives are red. green axis. Negative values are green, the positives are red. green axis. Negative values are green, the positives are red. green axis. Negative values are green, the positives are red. 

b* describes the yellow b* describes the yellow b* describes the yellow b* describes the yellow ---- blue axis. Negative values are blue, the positives are yellow.blue axis. Negative values are blue, the positives are yellow.blue axis. Negative values are blue, the positives are yellow.blue axis. Negative values are blue, the positives are yellow.
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funktionalityfunktionalityfunktionalityfunktionality and and and and configurationconfigurationconfigurationconfiguration

Continuous, controlled LED illumination and identification of the product colour in the colour space after 

CIELAB.

The evaluation results in the visible light sector from 390 – 720 nm. The distance between sensor system 

and product has to be kept obligatory absolute non-varying. 

The colour evaluation, that ist the output of the measurement results, occures in

4 channels: L*, a*, b*or dL*, da*, db* and dE*.

-aluminium pressure casting housingaluminium pressure casting housingaluminium pressure casting housingaluminium pressure casting housing

hxwxdhxwxdhxwxdhxwxd: 230x280x110mm: 230x280x110mm: 230x280x110mm: 230x280x110mm

-keypadkeypadkeypadkeypad

-4 analog 4 analog 4 analog 4 analog outputsoutputsoutputsoutputs 0/4 0/4 0/4 0/4 –––– 20mA20mA20mA20mA

-RS232 RS232 RS232 RS232 orororor RS485RS485RS485RS485

-connection sensor system connection sensor system connection sensor system connection sensor system –––– evaluationevaluationevaluationevaluation

unit: fibre optic cableunit: fibre optic cableunit: fibre optic cableunit: fibre optic cable

-sensor system: LEDsensor system: LEDsensor system: LEDsensor system: LED----illumination withillumination withillumination withillumination with

7 7 7 7 LEDsLEDsLEDsLEDs
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fibre optic cable

sensor system

Controlled

LED illumination

product/ conveyor belt

Evaluation unit
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measurementmeasurementmeasurementmeasurement designdesigndesigndesign

The sensor system is located max. 150mm over the to be detected The sensor system is located max. 150mm over the to be detected The sensor system is located max. 150mm over the to be detected The sensor system is located max. 150mm over the to be detected 

product surface. product surface. product surface. product surface. TheTheTheThe productproductproductproduct surfacesurfacesurfacesurface isisisis aproximativelyaproximativelyaproximativelyaproximatively smoothsmoothsmoothsmooth and and and and 

planarplanarplanarplanar....

The products (The products (The products (The products (matalsmatalsmatalsmatals, textiles, food, plastics) are moving on a conveyor , textiles, food, plastics) are moving on a conveyor , textiles, food, plastics) are moving on a conveyor , textiles, food, plastics) are moving on a conveyor 

belt under the sensor system. belt under the sensor system. belt under the sensor system. belt under the sensor system. Fine Fine Fine Fine powderpowderpowderpowder productsproductsproductsproducts areareareare planedplanedplanedplaned bybybyby a a a a 

scraperscraperscraperscraper....

For the attainment of topFor the attainment of topFor the attainment of topFor the attainment of top----quality measurement results the environment quality measurement results the environment quality measurement results the environment quality measurement results the environment 

has to be dusthas to be dusthas to be dusthas to be dust----free.free.free.free.

Wit the option Wit the option Wit the option Wit the option ““““compressedcompressedcompressedcompressed----airairairair““““ the measurement can be kept free of the measurement can be kept free of the measurement can be kept free of the measurement can be kept free of 

dust.dust.dust.dust.
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applicationsapplicationsapplicationsapplications

The range of feasible applications is very large. The material oThe range of feasible applications is very large. The material oThe range of feasible applications is very large. The material oThe range of feasible applications is very large. The material of the product is not relevant, f the product is not relevant, f the product is not relevant, f the product is not relevant, 

but the surface has to be but the surface has to be but the surface has to be but the surface has to be aproximativelyaproximativelyaproximativelyaproximatively smooth and planar.smooth and planar.smooth and planar.smooth and planar.

Plastics industry

Food industry

Textile industry

Chemicals industry

Printing industry

Lamination industry

Cosmetics industry

Research

Coating of chip boards

Lacquering of plates

Surfaces of cheese blocks

Textiles, panels, webs

Degree of whiteness, i.e. sugar

Meat processing
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productproductproductproduct typestypestypestypes

HK7HK7HK7HK7----VersionsVersionsVersionsVersions

HK7HK7HK7HK7----1: 1: 1: 1: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

HK7HK7HK7HK7----2: 2: 2: 2: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance

HK7HK7HK7HK7----3: 3: 3: 3: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + whitenesswhitenesswhitenesswhiteness indexindexindexindex

+ + + + tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem

HK7HK7HK7HK7----4: 4: 4: 4: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + whitenesswhitenesswhitenesswhiteness indexindexindexindex

+ + + + tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem

+ + + + automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance
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productproductproductproduct typestypestypestypes

HK7HK7HK7HK7----VersionsVersionsVersionsVersions

HK7HK7HK7HK7----1: 1: 1: 1: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration
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productproductproductproduct typestypestypestypes

HK7HK7HK7HK7----VersionsVersionsVersionsVersions

HK7HK7HK7HK7----2: 2: 2: 2: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance
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productproductproductproduct typestypestypestypes

HK7HK7HK7HK7----VersionsVersionsVersionsVersions

HK7HK7HK7HK7----3: 3: 3: 3: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + whitenesswhitenesswhitenesswhiteness indexindexindexindex

+ + + + tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem

+ + + + distancedistancedistancedistance----lasersensorlasersensorlasersensorlasersensor
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productproductproductproduct typestypestypestypes

HK7HK7HK7HK7----VersionsVersionsVersionsVersions

HK7HK7HK7HK7----4: 4: 4: 4: basicbasicbasicbasic configurationconfigurationconfigurationconfiguration

+ + + + whitenesswhitenesswhitenesswhiteness indexindexindexindex

+ + + + tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem

+ + + + automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance

+ + + + distancedistancedistancedistance----lasersensorlasersensorlasersensorlasersensor
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examplesexamplesexamplesexamples

colourcolourcolourcolour measurementmeasurementmeasurementmeasurement ofofofof

synteticsynteticsynteticsyntetic sausagesausagesausagesausage casingcasingcasingcasing
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examplesexamplesexamplesexamples

colourcolourcolourcolour measurementmeasurementmeasurementmeasurement

ofofofof

synteticsynteticsynteticsyntetic sausagesausagesausagesausage

casingcasingcasingcasing
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examplesexamplesexamplesexamples

colourcolourcolourcolour measurementmeasurementmeasurementmeasurement

degreedegreedegreedegree of of of of whitenesswhitenesswhitenesswhiteness

sugarsugarsugarsugar
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examplesexamplesexamplesexamples

colourcolourcolourcolour

measurementmeasurementmeasurementmeasurement

degreedegreedegreedegree of of of of whitenesswhitenesswhitenesswhiteness

sugarsugarsugarsugar
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technicaltechnicaltechnicaltechnical datadatadatadata

SpectrophotometerSpectrophotometerSpectrophotometerSpectrophotometer

MeasureMeasureMeasureMeasure geometrygeometrygeometrygeometry 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance apprapprapprappr. d=60mm. d=60mm. d=60mm. d=60mm

Standard Standard Standard Standard lightslightslightslights D65D65D65D65, A,C,, A,C,, A,C,, A,C,

Standard Standard Standard Standard observerobserverobserverobserver 2* (1931), 10* (1964)2* (1931), 10* (1964)2* (1931), 10* (1964)2* (1931), 10* (1964)

ColourColourColourColour spacespacespacespace CIEL *CIEL *CIEL *CIEL *a*b*.dEa*b*.dEa*b*.dEa*b*.dE****

Spectral rangeSpectral rangeSpectral rangeSpectral range 390nm 390nm 390nm 390nm –––– 720nm720nm720nm720nm

Spectral Spectral Spectral Spectral resolutionresolutionresolutionresolution 1,3nm1,3nm1,3nm1,3nm

ReproducibilityReproducibilityReproducibilityReproducibility dE=0,dE=0,dE=0,dE=0,´́́́1111

Gauge Gauge Gauge Gauge headheadheadhead dimensionsdimensionsdimensionsdimensions

----basicbasicbasicbasic configurationconfigurationconfigurationconfiguration 120 x 120 x 90mm120 x 120 x 90mm120 x 120 x 90mm120 x 120 x 90mm

----automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance 120 x 220 x 90mm120 x 220 x 90mm120 x 220 x 90mm120 x 220 x 90mm

----tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem 230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm

System sizeSystem sizeSystem sizeSystem size 230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm

IndicationIndicationIndicationIndication Relative Relative Relative Relative valuesvaluesvaluesvalues, absolute , absolute , absolute , absolute valuesvaluesvaluesvalues orororor reflectancereflectancereflectancereflectance

spectrumspectrumspectrumspectrum in PC in PC in PC in PC 

CalibrationCalibrationCalibrationCalibration WithWithWithWith implementedimplementedimplementedimplemented whitewhitewhitewhite standardstandardstandardstandard

PCPCPCPC----interfacesinterfacesinterfacesinterfaces Seriell RS 232 Seriell RS 232 Seriell RS 232 Seriell RS 232 orororor RS 485RS 485RS 485RS 485

Power Power Power Power supplysupplysupplysupply 85 85 85 85 –––– 270 VAC270 VAC270 VAC270 VAC

Protection classProtection classProtection classProtection class IP 65IP 65IP 65IP 65

EnvironmentalEnvironmentalEnvironmentalEnvironmental temperaturetemperaturetemperaturetemperature ----20202020°°°°---- +40+40+40+40°°°°CCCC

Product Product Product Product temperaturetemperaturetemperaturetemperature ----20202020°°°° ---- +70+70+70+70°°°°CCCC

MeasureMeasureMeasureMeasure geometrygeometrygeometrygeometry 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance 45/90 Spot size at 100mm distance apprapprapprappr. d=60mm. d=60mm. d=60mm. d=60mm

Standard Standard Standard Standard lightslightslightslights D65D65D65D65, A,C,, A,C,, A,C,, A,C,

Standard Standard Standard Standard observerobserverobserverobserver 2* (1931), 10* (1964)2* (1931), 10* (1964)2* (1931), 10* (1964)2* (1931), 10* (1964)

ColourColourColourColour spacespacespacespace CIEL *CIEL *CIEL *CIEL *a*b*.dEa*b*.dEa*b*.dEa*b*.dE****

Spectral rangeSpectral rangeSpectral rangeSpectral range 390nm 390nm 390nm 390nm –––– 720nm720nm720nm720nm

Spectral Spectral Spectral Spectral resolutionresolutionresolutionresolution 1,3nm1,3nm1,3nm1,3nm

ReproducibilityReproducibilityReproducibilityReproducibility dE=0,dE=0,dE=0,dE=0,´́́́1111

Gauge Gauge Gauge Gauge headheadheadhead dimensionsdimensionsdimensionsdimensions

----basicbasicbasicbasic configurationconfigurationconfigurationconfiguration 120 x 120 x 90mm120 x 120 x 90mm120 x 120 x 90mm120 x 120 x 90mm

----automaticalautomaticalautomaticalautomatical whitewhitewhitewhite balancebalancebalancebalance 120 x 220 x 90mm120 x 220 x 90mm120 x 220 x 90mm120 x 220 x 90mm

----tripletripletripletriple sensorsystemsensorsystemsensorsystemsensorsystem 230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm

System sizeSystem sizeSystem sizeSystem size 230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm230 x 280 x 110mm

IndicationIndicationIndicationIndication Relative Relative Relative Relative valuesvaluesvaluesvalues, absolute , absolute , absolute , absolute valuesvaluesvaluesvalues orororor reflectancereflectancereflectancereflectance

spectrumspectrumspectrumspectrum in PC in PC in PC in PC 

CalibrationCalibrationCalibrationCalibration WithWithWithWith implementedimplementedimplementedimplemented whitewhitewhitewhite standardstandardstandardstandard

PCPCPCPC----interfacesinterfacesinterfacesinterfaces Seriell RS 232 Seriell RS 232 Seriell RS 232 Seriell RS 232 orororor RS 485RS 485RS 485RS 485

Power Power Power Power supplysupplysupplysupply 85 85 85 85 –––– 270 VAC270 VAC270 VAC270 VAC

Protection classProtection classProtection classProtection class IP 65IP 65IP 65IP 65

EnvironmentalEnvironmentalEnvironmentalEnvironmental temperaturetemperaturetemperaturetemperature ----20202020°°°°---- +40+40+40+40°°°°CCCC

Product Product Product Product temperaturetemperaturetemperaturetemperature ----20202020°°°° ---- +70+70+70+70°°°°CCCC



ThankThankThankThank youyouyouyou

forforforfor youryouryouryour attentionattentionattentionattention !!!!

Harrer & Kassen GmbH                                            Harrer & Kassen GmbH                                            Harrer & Kassen GmbH                                            Harrer & Kassen GmbH                                            

GeschGeschGeschGeschääääftsfftsfftsfftsfüüüührer Dr. Dipl. Ing. Horst Harrer                                hrer Dr. Dipl. Ing. Horst Harrer                                hrer Dr. Dipl. Ing. Horst Harrer                                hrer Dr. Dipl. Ing. Horst Harrer                                
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Germany   Germany   Germany   Germany   

Tel.: +49 (0)7084/9248Tel.: +49 (0)7084/9248Tel.: +49 (0)7084/9248Tel.: +49 (0)7084/9248----0                                                               0                                                               0                                                               0                                                               
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