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S.

-Vision Glossary

hht-integrating sphere. (See Figure 1.)

blications—The following publications form a part of the specification to the €
otherwise indicated, the latest revision of SAE publications shall apply.

ATION—Available from ASTM, 100 Barr-Harbor Drive, West Conshohocken, PA

iption—The apparatus:shall consist of a light source, a sample holder, a rece
nd indicating meter-and a means for negating the effects of extraneous light. (

AE Recommended Practice describes methods for determining total and specylar reflectance
flat and curved surfaces and a method for determining diffuse reflectance and hiaze for mirrors

xtent specified

ION—Available from SAE, 400 Commonwealth Drive,»Warrendale, PA 15096-0(01.

19428-2959.

9—Standard Test Method for Measurement and Calculation of Reflecting Characteristics of
Surfaces Using Integrating Sphere Instruments

ver unit with a
See Figures 1,

ng non-flat (convex or aspheric) mirrors or measuring diffuse reflectance, the| receiver shall

ring diffuse reflectance, the receiver unit shall incorporate a light-integrating spheFre with means

1. Scope—This S
for mirrors with
with flat surface

2. References

2.1 Applicable Pu
herein. Unless

2.1.1  SAE PUBLICAT

SAE J264-

2.1.2 ASTM PuBLId

ASTM E 44
Metallig

3. Apparatus

3.1 General Descr
photodetector 3
2,and 3.)
When measuri
incorporate a li

3.1.1  When measu

for excluding

3.1.2

he specular beam. (oSee Figure £.)

When measuring prismatic mirrors, the apparatus shall measure only specularly reflected light and have a
means for separately measuring the light reflected from the front and back surfaces of the prism. (See

Figure 3.)
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FIGURE 1—8CHEMATIC OF REFLECTOMETER WITH A FIXED RECEIVER AND A SAMH
WHICH LOCATES THE SAMPLE DIRECTLY ADJACENT TO THE'SPHERE. THIS UNIT C
TO MEASURE TOTAL REFLECTANCE OF FLAT;AND NON-FLAT MIRRORS.
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FIGURE 2—SCHEMATIC OF A REFLECTOMETER WITH THE MEANS FOR EXCLUDING THE SPECULARLY
REFLECTED BEAM. THIS UNIT COULD BE USED FOR MEASURING TOTAL REFLECTANCE OF FLAT AND

NON-FLAT MIRRORS, AND DIFFUSE REFLECTANCE OF FLAT MIRRORS.
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FIGURE 3—SCHE
DIRECT CALIBRA
TO MEASURE

MATIC OF A GENERALIZED REFLECTOMETER WITH MOVEABLE DETECT]
[TON METHOD, THE DETECTOR IS LOCATED DIRECTLY IN LINE WITH THE
REFLECTANCE, THE DETECTOR ISMOVED TO INTERCEPT THE BEAMS

REFLECTED FROM SURFACES OF THE MIRRORS.
3.2 Characteristics of the Light Source—Thelight source shall consist of an incandescent

lamp operatifng at a nominal color temperature of 2856 °K (CIE llluminant A), or any combinat
and filters which provide the equivalent‘ef llluminant A. Optics associated with the source sh
collimated bdam. A voltage stabilizer is recommended for maintaining a fixed lamp voltage
operation.

When the req
more than 1
photodetect

eiver does nat.include an integrating sphere, the reflected beam shall cover at |
0%, of the sensitive area of the photodetector. The beam should cover the sa
during measurements as was covered during calibration.

3.3 Characteristilics ‘'of-the Receiver—The spectral response of the receiver shall match the 14

OR. TO USE THE
LIGHT SOURCE.
SPECULARLY

ungsten filament
on of light source
all provide a near
during instrument

past 50%, but not
me section of the

24 CIE standard

luminous effigiebcy function V(A) for photopic vision. Any combination of photodetector and filters which gives

the equivalent of V(L) may be used.

3.4
shall have a minimum diameter of 127 mm (5 in). The interior surface of the sphere shall

Characteristics of the Integrating Sphere—When an integrating sphere is used in the receiver section, it

be coated with a

matte (diffusive) spectrally non-selective white coating. The ports for the sample, the incident beam, and
specularly reflected beam (if present) shall be large enough to admit the entire beam, but shall not, in total,

exceed 5% of the area of the sphere.
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The photodetector shall be located so that it cannot receive direct light from either the incident or reflected
beams.

If diffuse reflectance is to be measured, the sphere shall have an additional port for the exclusion of the
specularly reflected beam. (See Figure 2.) This port shall be located such that the reflected beam is centered
in it and shall be large enough that the beam is surrounded by an annulus of 0.6 degrees + 0.2 degrees as
measured from the sample port. Two covers should be provided for this port: a black cover or light trap and a
white cover with a coating similar to the interior of the sphere. The first is used when measuring diffuse
reflectance and the second, when measuring total reflectance.

3.5 Electrical Characteristics of the Photodetector Indicator Unit—The photodetector output, as read on the

indicating meter, shall be a Ilnear functlon of the I|ght |nten3|ty on the photosensmve area. Means (electrical

3.6

3.7

3.7.1

3.7.2

4.

4.1

411

and/or optica
the linearity
be within +2°

SPECULAR

EFLECTANCE—EXxcept when the sample is located directly adjacent to an integ

s shall not affect
dlcator unit shall

and the incident
es. The incident

ating sphere, the

sample holder shall be capable of locating the test sample-such that the axes of the solirce arm and the

receptor a
either face
“flip” mirror,

TOTAL OR [
adjacent tdg
incident be

Procedure
Calibration

DIRECT CA
method is f
directly on

with the lig
by swingin

intersect at the reflecting surface (see Figure:3). The reflecting surface ma
of the mirror sample, depending upon whethér it is a first-surface, second sur

IFFUSE REFLECTANCE—The sample holder shall be capable of locating the teg
the integrating sphere and suchcthat a line perpendicular to the sample at
am lies along a line through the center of the sphere.

IBRATION METHeD—In the direct calibration method, air is used as the referend
pr those instfuments which permit the receiver to swing from a measurement pos
he axis of the light source (See Figure 3). The meter is set to 100% with the rec
ht source. The meter is set to zero with the receiver blocked from viewing the |
) it away from the light source axis or by blocking the beam.

y lie within, or at
ace, or prismatic

t sample directly
the center of the

e standard. This
ition to a position
piver in direct line
ght source either

It may be desired in some cases (such as when measuring Tow reflective surfaces) 1o use an intermediate

calibration point (between 0 and 100% on the scale) with this method.

In such a case, a neutral density filter

of known transmittance may be inserted in the optical path, and the calibration control adjusted so the meter

reads the percent transmission of the neutral density filter.

reflectance

measurements.

This filter must be removed before making any

For measurement, the receiver is moved to a position where the angle between its axis and the
perpendicular to the reflective surface of the sample equals the angle between the axis of the light source
and the perpendicular to the reflective surface.


https://saenorm.com/api/?name=ee59034151c110650e7e187fc3002858


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /Preserve
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /HighResolution
      >>
      /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




