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FOREWORD 

IS0 (the International Organization for Standardization) is a worldwide federation 
of national standards institutes ( IS0  member bodies). The work of developing 
International Standards is  carried out through IS0 technical committees. Every 
member body interested in a subject for which a technical committee has been set 
up has the right to be represented on that committee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated 
to the member bodies for approval before their acceptance as International 
Standards by the IS0  Council. 

I Standard IS0  5740 was developed by Technical Committee 
.load vehicles, and was circulated to the member bodies in March 1977. 
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It has been approved by the member bodies of the following countries : 

Australia 
Austria 
Belgium 
Brazil 
Bulgaria 
Canada 
France 
Germany 

Iran 
Ireland 
Italy 
Japan 
Korea, Rep. of 
Mexico 
New Zealand 
Poland 

Romania 
South Africa, Rep. of 
Spain 
Sweden 
Switzerland 
Turkey 
United Kingdom 
U .S.S. R .  

The member bodies of the following countries expressed disapproval of the 
document on technical grounds : 

Czechoslovakia 
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INTERNATIONAL STANDARD IS0 5740-1978 (E) 

Road vehicles - Rear-view mirrors - Test method for 
determining reflectivity 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard specifies a test method for 
determining the reflectivity of rear-view mirrors for road 
vehicles. 

It applies to flat and convex surface mirrors intended for 
internal and external mounting. 

2 REFERENCES 

CIE - 1.1 (1970), International lighting vocabulary - 
Vol. 1 (published by the Central Office of the International 
Commission on Illumination). 

IEC Publication 50(45) (19701, International Electro- 
technical Vocabulary, Group 45 : Lighting. 

NOTE - The texts of the above are identical. 

3 DEFINITIONS 

3.1 CIE standard illuminant A (as defined in 45-15-145 
of IEC Publication 50(45)) : [Colorimetric illuminant], 
representing the full radiator a t  T68 = 2 855,6 K. 

3.2 CIE standard source A (as defined in 45-15-150 of 
IEC Publication 50(45)) : Gas-filled tungsten filament 
lamp operating a t  a correlated colour temperature of 
T68 = 2,855 6 K. 

3.3 CIE 1931 standard colorimetric observer (as defined 
in 45-15-050 of IEC Publication 50(45)) : Receptor of 
radiation whose colorimetric characteristics correpond to 
the spectral tristimulus values 5 ( A ) ,  ( A ) ,  Z ( A )  adopted 
by the International Commission on Illumination in 1931. 
(See 3.4 and the annex.) 

3.4 CIE spectral tristimulus values (as defined in 45-15-035 
of IEC Publication 50(45)) : Tristimulus values of the 
spectral components of an equi-energy spectrum in the 
CIE ( X Y Z )  system. 

NOTES 
1 Formerly CIE-distribution coefficients. 

2 In the CIE 1931 standard colorimetric system, applicable to 
observing fields of angular subtense between 1' and 4' (0,017 and 
0.07 rad), these tristimulus values Z ( A l ,  7 (a), T (1) are so chosen 
that the values of 7 (A) are identical with the spectral luminous 
efficiencies V (A). (See annex.) 

3.5 photopic vision (as defined in 45-25-055 of IEC 
Publication 50(45)) : Vision by the normal eye when it 
i s  adapted to levels of luminance of a least several candelas 
per square metre. 

NOTE - The cone receptors of the retina are considered to be the 
principal active elements under these conditions and the spectrum 
appears coloured. 

4 APPARATUS 

4.1 General 

The apparatus shall consist of a light source, a holder for 
the test sample, a receiver unit with a photodetector and 
an indicating meter (see figure I), and means for elim- 
inating the effects of extraneous light. 

The receiver may incorporate a light-integrating sphere 
to facilitate measuring the reflectance of non-flat (convex) 
mirrors (see figure 2). 

4.2 Spectral characteristics of light source and receiver 

The light source shall consist of a CIE standard source A 
and associated optics to provide a near-collimated light 
beam. A voltage stabilizer is recommended to maintain 
a fixed lamp voltage during instrument operation. 
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I S 0  5740-1978 (E) 

The receiver shall have a photodetector with a spectral 
response proportional to the photocopy luminosity 
function of the CI E (1 931 ) standard colorimetric observer 
(see the annex). Any other combination of illuminant- 
filter-receptor giving the overall equivalent of CIE standard 
illuminant A and photocopic vision may be used. When 
an integrating sphere is  used in the receiver, the interior 
surface of the sphere shall be coated with a matt (diffusive) 
spectrally non-selective white coating. 

4.3 Geometric conditions 

The angle of the incident beam (Oi)  should preferably be 
0,44 f 0,09 rad (25 f 5') from the perpendicular to the test 
surface and shall not exceed the upper limit of the 
tolerance (i.e. 0,53 rad or 30'). The axis of the receptor 
shall make an angle ( O , )  with this perpendicular equal 
to that of the incident beam (see figure 1).  The incident 
beam upon arrival a t  the tes t  surface shall have a diameter 
of not less than 19 mm (0.75 in). The reflected beam shall 
not be wider than the sensitive area of the photodetector, 
shall not cover less than 50 % of such area, and as nearly 
as possible shall cover the same area segment as used 
during instrument calibration. 

When an integrating sphere is  used in the receiver section, 
the sphere shall have a minimum diameter of 127 mm 
(5 in). The sample and incident beam apertures in the 
sphere wall shall be of such a size as to admit the entire 
incident and reflected light beams. The photodetector shall 
be so located as not to receive direct light from either 
the incident or the reflected beams. 

4.4 Electrical characteristics of the photodetector- 
indicator unit 

The photodetector output as read on the indicating meter 
shall be a linear function of the light intensity on the photo- 
sensitive area. Means (electrical and/or optical) shall be 
provided to facilitate zeroing and calibration adjustments. 
Such means shall not affect the linearity or the spectral 
characteristics of the instrument. The accuracy of the 
receptor-indicator unit shall be within $: 2 % of full scale, 
or f 10 % of the magnitude of the reading, whichever is  
the smaller. 

4.5 Sample holder 

The mechanism shall be capable of locating the test sample 
so that the axes of the source arm and receptor arm 
intersect a t  the reflecting surface. The reflecting surface 
may lie within or a t  either face of the mirror sample, 
depending on whether it is  a first-surface, second-surface, 
or prismatic "flip" type mirror. 

I 

2 

5 PROCEDURE 

5.1 Direct calibration method 

In the direct calibration method, air i s  used as the reference 
standard. This method is  applicable for those instruments 
which are so constructed as to permit calibration at the 
100 % point by swinging the receiver to a position directly 
on the axis of the light source (see figure 1).  

It may be desired in some cases (such as when measuring 
low-reflectivity surfaces) to use an intermediate calibration 
point (between O and 100% on the scale) with this 
method. In these cases, a neutral density filter of known 
transmittance shall be inserted in the optical path, and the 

ntrol shall then be adjusted until the meter 
centage transmission of the neutral density 

filter. This filter shall be removed before making reflectivity 
measurements. 

5.2 Indirect calibration method 

The indirect calibration method is  applicable for those 
instruments with fixed source and receiver geometry. A 
properly calibrated and maintained reflectance standard is  
required. This reference standard should preferably be a 
f l a t  mirror with a reflectance value as near as possible to 
that of the test  samples. 

5.3 Flat mirror measurement 

The reflectance of flat mirror samples can be measured 
on instruments employing either the direct or indirect 
calibration method. The reflectance value is  read directly 
from the indicating meter. 

5.4 Non-flat (convex) mirror measurement 

The measurement of the reflectance of non-flat (convex) 
mirrors requires the use of instruments which incorporate 
an integrating sphere in the receiver unit (see figure 2). If 
the instrument indicating meter indicates nE divisions 
with a reference standard mirror of E % reflectance, then, 
with a mirror of unknown reflectance, nx divisions will 
correspond to a reflectance of X %, given by the formula 

n X  X = E -  
" E  
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Zero 
adjustment- -@ Calibration 

adjustment 

collimating optics 
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FIGURE 1 - Generalized reflectometer showing geometries 
for the two calibration methods 

Light source and 
collimating optics 

Meter with 
adjustments 

Reflectance, % 

FIGURE 2 - Generalized reflectometer, incorporating 
an integrating sphere in the receiver 

Calibration 
adjustment 
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ANNEX 

x ( A )  4 0,001 0,004 4 2 

0,014 3 
0,043 5 
0,134 4 
0,283 9 
0,348 3 
0,336 2 
0,290 8 
0,195 4 
0,095 6 
0,032 O 
0.004 9 
0,009 3 
0,063 3 
0,165 5 
0,290 4 
0,433 4 
0,594 5 
0,762 1 
0,916 3 
1,026 3 
1,062 2 
1,002 6 
0,854 4 
0,642 4 
0,447 9 
0,283 5 
0,164 9 
0,087 4 
0,046 8 
0,022 7 
0,011 4 
0,005 8 
0,002 9 
0.001 4 
0,000 7 
0,000 3 
0,000 2 
0,000 1 
0,000 O - 

SPECTRAL TRISTIMULUS VALUES FOR THE CIE 1931 
STANDARD COLORIMETRIC OBSERVER* 

0,067 9 
0,207 4 
0,646 6 
1,385 6 
1,747 1 

0,813 O 
0,465 2 
0,272 O 
0,158 2 
0,078 2 
0,042 2 
0,020 3 
0,008 7 
0,003 9 
0,002 1 
0,001 7 
0,001 1 

0,000 8 
0,000 3 
0.000 2 
0,000 O 
0,000 O 

0.000 O 
0.000 O 
0.000 O 
0,000 O 
0,000 O 
0,Ooo O 
0,000 O 
0.000 O 
0.000 O 
0.000 O 
0,000 O 
0,000 O 
0,000 O 
0,000 O - 

[This table is extracted from IEC Publication 50(45) (197011 

il 
nm 

380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
51 O 
520 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 

- 

- 
1) Changed in 1966 (from 3 to 2). 

0.000 O 
0,000 1 
0,000 4 
0,001 2 
0.004 O 
0,011 6 
0,023 O 
0,038 O 
0,060 O 
0,091 O 
0,139 O 
0,208 O 
0,323 O 
0,503 O 
0,710 O 
0,862 O 
0.954 O 
0,995 O 
0,995 O 
0,952 O 
0,870 O 
0,757 O 
0,631 O 
0,503 O 
0,381 O 
0,265 O 
0.1 75 O 
0,107 O 
0,061 O 
0,032 O 
0,017 O 
0,008 2 
0.004 1 
0,002 1 
0.001 O 
0,000 5 
0.000 2’ 
0.000 1 
0,000 1 
0,000 O 
0,000 O - 

4 

* Abridged table. The values of 7 ( A )  = V (1) are rounded off to four decimal places. 
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