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Spectral luminous efficiency Spectral luminous efficiency 
functionsfunctions

CIE standard 2CIE standard 2°° SLE SLE function:function:VV((λλ))

CIE modified 2CIE modified 2°° SLE function: SLE function: VVMM((λλ))

CIE 10CIE 10°° SLE function: SLE function: VV1010((λλ))

CIE deviate observer functions: CIE deviate observer functions: yy10Dev10Dev((λλ))

CIE TC 1CIE TC 1--36 tentative SLE function: 36 tentative SLE function: V*V*((λλ))



Spectral luminous efficiency Spectral luminous efficiency 
functionsfunctions
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Spectral Power Distributions 1Spectral Power Distributions 1
WarmWhiteWarmWhite spectraspectra
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Spectral Power Distributions 1Spectral Power Distributions 1
Daylight spectraDaylight spectra
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Up to date photometric detectorsUp to date photometric detectors

Photometric Photometric 
detectors with Si detectors with Si 
cellscells
–– Cosine corrected Cosine corrected 

full filtered detectorsfull filtered detectors
–– Full filtered thermoFull filtered thermo--

stabilised luminous stabilised luminous 
flux detectors flux detectors 

–– ff11’’ values:values:
~ 1.2 % ~ 1.2 % -- 1.5 %1.5 %



Up to date photometric detectorsUp to date photometric detectors

Image taking Image taking 
luminance/colorimetric luminance/colorimetric 
instrumentsinstruments
–– CCD detectorsCCD detectors

–– Usually not Usually not 
temperature stabilizedtemperature stabilized



Tested Tested 
theoretical theoretical 
functions functions 

and photoand photo--
metersmeters
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ff11* value of theoretical functions* value of theoretical functions

V(λ) 0,0

• VM(λ) function 0,73
• V*(λ)function 5,65
• y10,d(λ) function 9,47
• V10(λ) function 9,51

VM(λ): practically no deviation; 
but the other functions compare to poor 
detectors



Photometric evaluationsPhotometric evaluations

Photometric calibrations Photometric calibrations 
are usually made using are usually made using 
as reference: as reference: 
–– CIE CIE stst. . IllumIllum. A. A

–– CIE 1924 2CIE 1924 2°°standard standard VV((λλ) ) 
functionfunction

Tests with the Tests with the 
enumerated enumerated 
–– sourcessources

–– functionsfunctions
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Per Cent difference of measured Per Cent difference of measured 
photometric values photometric values 
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Perception related descriptionsPerception related descriptions

New standard descriptors needed for large New standard descriptors needed for large 
field photometryfield photometry
–– Open question: brightness evaluationOpen question: brightness evaluation

Similar problems in mesopic photometrySimilar problems in mesopic photometry
–– Reaction time based descriptors: Reaction time based descriptors: VV((λλ) & ) & VV’’((λλ))

–– Threshold contrast sensitivity related Threshold contrast sensitivity related 
descriptors: chromatic influencedescriptors: chromatic influence



Mesopic visibilityMesopic visibility

Threshold Threshold 
contrast contrast 
sensitivity sensitivity 
based based 
spectral spectral 
responsivityresponsivity
–– Additive?Additive?

Many new Many new 
spectral spectral 
visibility visibility 
functions functions 
neededneeded
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Real life photometry, conclusionsReal life photometry, conclusions

VV((λλ) uncertain (in ) uncertain (in 
error) error) --> > V*V*((λλ) :) :
–– ff11’’ up to 5 % up to 5 % 

difference compared difference compared 
to to VV((λλ).).

Different sources Different sources 
produce highly produce highly 
different different 
measurement errorsmeasurement errors
Better description: Better description: 
error for a number error for a number 
of sourcesof sources
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Thanks for your kind Thanks for your kind 
attention!attention!

Best wishes to our host, Best wishes to our host, 
Professor Pop!Professor Pop!


