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Streszczenie. Dotychczasowe oprogramowanie współdziałające z matrycowymi miernikami luminancji nie pozwalało na precyzyjne rozmieszczenie 
pól pomiarowych, zgodnie z obowiązującymi przepisami normalizacyjnymi w oświetleniu drogowym. Opracowany, przez pracowników Zakładu 
Techniki Świetlnej, system precyzyjnego rozmieszczania pól, pozwala w znaczny sposób zautomatyzować i skrócić czasochłonny proces pomiaru 
rozkładu luminancji na powierzchni jezdni. W referacie zostanie przedstawiony sposób działania systemu. (Cyfrowy system pomiaru oświetlenia 
drogowego). 
 
Abstract. Till today, existing software for matrix measurers of luminance did not allow for precise place of measuring points and areas (in 
accordance with current regulations standards) for street lighting measurers. New system, designed by employees of Lighting Technology 
Department in Warsaw University of Technology changed this situation. New system allow to place precise the measurement points and areas n 
pictures with luminance distribution. System allow to automate and shorten the time-consuming process of measuring the luminance distribution on 
the road surface. In paper new system will be presented.  
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Introduction 

The importance of road lighting measurements speaks 
for itself. They allows for objective evaluation of the lighting 
installation condition, correctness of its mounting procedure, 
as well as the final lighting project verification. 

Unfortunately in Poland the road lighting is subject to 
measurements on extremely rare occasions.  
One of the reasons for this is the considerable work- and 
time consumption of such measurements [7],[8]. Luminance 
measurements are exceptionally difficult to perform. For 
instance, in case of a single 3 lane road 270 unit luminance 
measurements have to be made (or more depending on the 
measurement unit length), with a customized meter (i.e. 
with the measurement field 20’ × 2’ – in accordance with the 
subject standard [1],[6]). Moreover, the measurement 
should be taken by a group consisting of at least 3 people 
at night and all of the measurement team members have to 
be provided with safe working conditions [7]. It is not an 
easy task as traffic is rarely stopped on the given part of 
lane.  

The measuring process itself is also quite challenging. 
At night one of the team members places a marker on the 
road (in the measurement grid spot), while the other 
member directs the measurement field (in reality it is a tiny 
black line visible in the meter viewfinder) of the meter 
towards the spot indicated by the marker. The significant 
distance between the meter and the measurement spot 
(usually from 60 to 100m), as well as the necessity to level 
the measurement field (small line visible in the meter 
viewfinder) makes performance of such measurements 
extremely hard. 

What is more, luminance measurements cannot be 
planned too long in advance due to weather conditions 
(which are difficult to foresee in the long run). It can be 
easily concluded that the above-mentioned factors 
discourage from making such measurements – though it is 
a rather lame excuse. 

When matrix luminance meters appeared on the market, 
a chance to shorten the road luminance measurement time 
was born. Unfortunately the software that was usually 
provided allowed for measuring luminance only in a certain 
area (e.g. the road outline). Introduction of measurement 
fields consistent with the standard was impossible. 
Calibration of the road view (observed in perspective in a 
trapezoid-like shape) to a rectangular area and then 
mapping the measurement points grid was a certain 
simplification. Such proceedings must have resulted in 
certain mistakes. It is hard to tell how calibration of the 

image influences the luminance distribution on the resultant 
image, however, it is certain that an additional, hard to 
estimate error must be calculated on basis of the adjacent 
fields’ luminance values. Moreover, the measurements 
should be made at the measurement grid points with the 
measurement field 20’ × 2’, which is rather difficult after the 
image has been calibrated and its proportions have been 
changed.  

As part of the research work done by the Lighting 
Division of the Warsaw University of Technology an 
innovative method of analyzing the results of 
measurements made with a matrix luminance meter (MLM) 
was developed. The system of precise spacing of the 
measurement grids, developed by the Lighting Division 
employees, allows for significant automation and shortening 
the time-consuming period of measuring the luminance 
distribution on the road surface. 
 
Description of the road luminance distribution 
operation measurement system (the system of precise 
spacing of the measurement fields) 
 What was created out of the realized research was an 
application which spaces the measurement fields on the 
luminance image obtained during the MLM measurements 
in a precise and fully controlled way. The main goal of the 
user is to define the “outline” (fig. 2) of the road area of its 
interest, usually marked during the measurements with 
some markers (flags etc.), precisely determining the four 
apexes of the measurement field (fig. 1).  
 An exemplary application window can be seen in figure 
5. It depicts the registered image and allows for defining all 
of the crucial calculation parameters.  
 

 
 
Fig. 1. The luminance distribution, registered on the road surface, 
registered by the MLM in the color pseudo-color scale. 
 

Next, the developed algorithm automatically calculates 
the location of subsequent measurement points and maps 
the measurement fields in accordance with the standard.  
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Fig. 2. Luminance distribution registered on the road surface with 
mapped markers defining the calculation area of the application. 

 
Figure 3 presents exemplary measurement fields with 

mapped  full set of measurement fields. The computer 
method of analyzing the luminance distribution offers 
numerous advantages, including: 
- the possibility to refer results of measurements taken at 
different intervals in a precise manner (e.g. every few 
months), 
- the possibility to map the measurement points correctly – 
thanks to the developed algorithm which takes into 
consideration incorrect leveling or non-identical aiming of 
the meter during the measurements. 
  

 
 
Fig. 3. Results of the automatic mapping of measurement points 
with mapped measurement fields with dimensions 20’ x 2’. 

 
The paper includes saved parts of the screen images 

from the draft version of the application. The program is 
developed constantly and now it allows for presenting the 
minimal, maximal and average luminance within each 
measurement field and defining the area or set of 
measurement fields (fig. 4). Basing on these data, the 
program calculating all of the parameters which form part of 
the standard (average luminance, overall luminance 
uniformity, longitudinal luminance uniformity [1],[3],[6]). 
What is now the subject of research is the possibility to 
introduce output data export to Excel documents and 
directly to a printer (according to the adopted format). 
Introduction the possibility to compare the results of a few 
subsequent  measurements, ran in order to evaluate the 
road lighting condition, will be introduced into the next 
versions of the application, providing a complete tool that 
considerably limits the time necessary for road 
measurement and their analysis.  
  

 
 
Fig. 4. The numerical presentation of luminance calculations for few 
subsequent measurement fields is depicted in figure 3. 
 

All of the measurements were made with the matrix 
luminance meter, using a lens with focal length 50mm. 
Application of a lens with long focal length – selected so 
that the measurement field covered the road area 
registered by the matrix meter as fully as possible, would 
allow for extension of the calculations precision. 
 

 
Fig. 5. Window of the application developed for the purpose of road 
measurements – application state for September 2011. 
 
Comparison of the obtained results with the 
measurement made in the conventional way 

The first measurement results made using the 
developed system show that the results obtained with both 
methods are similar. However, what is noteworthy is the 
considerable reduction of the measuring time. Moreover, 
the number of employees performing the measurements is 
also limited. A detailed comparison of the numerical data 
obtained using both methods (the standard way and the 
currently developed one) will be presented in further 
publications.  

The application also allows for considerable reduction or 
elimination of the human involvement (the possibility of a 
human error in e.g. incorrect aiming of the meter at the 
measurement field). A registered luminance distribution can 
be analyzed multiple times and the results of subsequent 
analyses will not change. This is not the case with the 
conventional equipment, where obtaining an almost 100% 
similarity of results of different measurements (made at 
different times by various people) is extremely hard or even 
impossible. 
 
Conclusions 
 Application of the matrix luminance meter in the 
measurements considerably shortens the measurement 
time. Basically, only unit measurements are necessary (the 
number of measurements equals the number of road 
lanes), as compared to the few dozen or even few hundred 
of measurements made in the conventional way. Next, the 
obtained luminance distribution images undergo analysis in 
the developed application. Thanks to precise arrangement 
of the measurement fields in the analyzed image, the 
average luminance, the overall luminance uniformity and 
the longitudinal luminance uniformity can be estimated – in 
accordance with the standard requirements [1], [6]. This 
shortens the time and work consumption of the 
measurements. Moreover, their precision is enhanced, 
which makes them unique, as compared to the standard 
measurements. The same measurements performed in the 
conventional manner by two different people may vary 
slightly (when it comes to precision of aiming the 
measurement field at the measurement grid spot). 
All in all, the matrix luminance meter combined with the 
developed application is a quick and precise system of 
measuring the luminance distribution on roads. 

 



94                                                               PRZEGLĄD ELEKTROTECHNICZNY (Electrical Review), ISSN 0033-2097, R. 88 NR 3a/2012 

REFERENCES 
[1] Polska Norma PN-EN 13201 „Oświetlenie dróg”; PKN, 

Warszawa 2007 r. 
[2] Polska Norma PN -76/E - 02032 „Oświetlenie dróg 

publicznych", PKN; Warszawa 1976 r. 
[3] Czyżewski D. współautor: Komentarz do Polskiej Normy PN-

EN 13201:2005 (U) „Oświetlenie dróg”; Polski Komitet 
Oświetleniowy Stowarzyszenia Elektryków Polskich, ISBN 83-
910849-2-2, Warszawa 2006 

[4] Żagan W. : Rzetelnie i rozważnie o LED-ach - ocena obecnych 
i prognoza przyszłych aplikacji oświetleniowych diod 
elektroluminescencyjnych; Przegląd Elektrotechnicznych nr 
1/2008, ISSN 0033-2097. 

[5] Czyżewski D.: „Czy oprawy oświetleniowe LED mogą zastąpić 
klasyczne oprawy oświetle-niowe w oświetleniu drogowym?”; 
IV Konferencja PTPiREE „Oświetlenie Drogowe - Sposoby 
Zarządzania Systemami Oświetlenia na Terenie Kraju”; Wisła 
2009. 

[6]  Czyżewski D.: „Pomiary oświetlenia drogowego - opis 
wymagań formalnych”, Elektrosystemy 2/2006, ISSN 1509-
2100. 

[7] Czyżewski D., „Pomiary oświetlenia drogowego w praktyce”, 
Elektrosystemy 4/2006, ISSN 1509-2100. 

[8] Czyżewski D.: „Oświetlenie terenów zewnętrznych – 
wymagania i procedury weryfikacyjne według normy CIE S 
015/E:2005”, Przegląd Elektrotechniczny, ISSN 1731-6106, 
2007 

[9] Czyżewski D.: „Oprawy oświetlenia drogowego ze źródłami 
światła typu LED”, Przegląd Elektrotechniczny, nr 11/2009, 
ISSN 0033-2097. 

[10] Słomiński S., „The dynamic mapping of luminance in analytical 
model of light source”, Przegląd Elektrotechniczny, ISSN 0033-
2097, 8/2008, str. 101-104. 

 
Authors: Dariusz Czyżewski, dr inż., Sebastian Słomiński, dr inż., 
Politechnika Warszawska, Instytut Elektroenergetyki, Zakład 
Techniki Świetlnej, ul. Koszykowa 75, 00-662 Warszawa,  
e-mail: dariusz.czyzewski@ien.pw.edu.pl 
sebastian.slominski@ien.pw.edu.pl 

 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


