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Foreword  

This Malaysian Standard was developed by the Working Group on Outdoor Lighting (NSC 19/TC 
3/WG 3) under the authority of the National Standards Committee on Electrical and Electronics 
Equipment and Accessories (NSC 19). 
 
This first revision of MS 825-4 cancels and replaces MS 825-4:2012, Code of practice for the design 
of road lighting - Part 4: Performance requirements.. 
 
Major modifications in this revision are as follows: 
 

a) addition of an introduction including background information; 
b) combination of several classes; 
c) introduction of the symbol 𝑓TI; 
d) change of several class designations; 
e) change of the designations of the luminous intensity classes; 
f) addition of a new informative Annex C on evaluation of disability glare for C and P classes. 
 
MS 825 consists of the following parts, under the general title Code of practice for the design of 
road lighting : 
 
Part 1: Lighting of roads and public amenity areas 
Part 2: Lighting of tunnels 
Part 3: Guidelines on selection of lighting classes 
Part 4: Performance requirements 
Part 5: Calculation of performance 
Part 6: Methods of measuring lighting performance 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations. 
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Introduction  

A lighting class is defined by a set of photometric requirements aiming at the visual needs of 
certain road users in certain types of road areas and environment. The needs can vary at different 
periods during the night and also in different seasons of the year, thus the recommendations may 
vary during these periods. 

The purpose of introducing lighting classes is to make it easier to develop and use road lighting 
products and services in Malaysia. The lighting classes have been defined with consideration of 
harmonizing all local requirements and the lighting classes defined in MS 825-4 where possible. 

The M classes are intended for drivers of motorised vehicles for use on traffic routes. The main 
lighting criteria of these classes are based on the road surface luminance of the carriageway and 
include the average luminance, the overall uniformity and the longitudinal uniformity for the dry 
road surface condition. Additional criteria relate to disability glare quantified by the Threshold 
Increment TI and the lighting of the surrounding areas quantified by the Edge Illuminance Ratio 
EIR.  

The C classes are also intended for drivers of motorised vehicles, but for use on conflict areas such 
as shopping streets, road intersections of some complexity, roundabouts and queuing areas, 
where the conventions for road surface luminance calculations do not apply or are impracticable. 
The lighting criteria are based on the horizontal illuminance and are expressed by the average 
illuminance and the overall uniformity. These classes have applications also for pedestrians and 
pedal cyclists. 

The P classes are intended for pedestrians and pedal cyclists on pedestrian walkways, cycleways, 
emergency lanes and other road areas lying separately or along the carriageway of a traffic route, 
and for residential roads, pedestrian streets, parking places, school compound, etc. 

The lighting criteria of the P classes are based on the horizontal illuminance on the road area and 
are expressed by the average and the minimum illuminance. 

The EV classes are intended as an additional class in situations where vertical surfaces need to be 
seen in such road areas as toll plaza, interchange areas, etc. 

The requirements of the lighting classes reflect the category of road user in question or the type 
of road area. Thus, the M classes are based on the road surface luminance, while the C and P classes 
are based on the illuminance of the road area. The EV classes are based on the vertical plane 
illuminance.  

Each series of lighting classes presents decreasing requirements in their order and form steps of 
lighting level. 

The specified lighting levels are maintained levels which are defined as the design levels reduced 
by a maintenance factor to allow for depreciation. The required maintenance factor, or a 
maintenance regime that allows deduction of the maintenance factor, should be included in tender 
specifications.  
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It should be taken into account that the light output of some light sources is sensitive to 
temperature. As photometric data are generally published considering a reference temperature 
of 25 °C, a correction factor should be considered for these light sources if ambient temperatures 
are different. 

Environmental aspects of road lighting are considered in Clause 7 in terms of daytime appearance, 
night time appearance and light emitted in directions, where it is neither necessary nor desirable. 
The purpose is to highlight criteria that can be included in tender specifications or similar, where 
relevant. 

Installed luminous intensity classes for the restriction of disability glare and control of obtrusive 
light G*1, G*2, G*3, G*4, G*5 and G*6 are introduced in the informative Annex A. The use of G* 
classes is mentioned in Clause 5 for conflict areas and in Clause 7 on appearance and 
environmental aspects. 

Installed glare index classes for the restriction of discomfort glare D0, D1, D2, D3, D4, D5 and D6 
are introduced in the informative Annex A as well. These classes are intended mainly for road 
areas lighted for the benefit of pedestrians and pedal cyclists. 

Additional items considered in the Annex A are the use of installed luminous intensity classes and 
obtrusive lighting. 

Local lighting of pedestrian crossings is considered in the informative Annex B. The intention of 
local lighting is to attract the attention of drivers of motorised vehicles to the presence of the 
pedestrian crossing and to illuminate pedestrians in or at the crossing area. 

For the C and P classes, disability glare conditions considering the TI are described in the 
informative Annex C. 

All photometric quantities are based on photopic photometry. 

From an energy efficiency and environmental perspective, a lighting installation should have a 
lighting level that matches the minimum required value of the relevant lighting class, and should 
meet all other relevant requirements, for instance uniformity, lighting of surrounding areas or 
additional EV requirement. In that sense, the lighting levels specified in the tables are target values 
for minimum maintained levels. 

Maximum lighting levels may be provided in tender specifications. 

When designing new road lighting installations, all the lighting requirements specified in Clauses 
4, 5 and 6 are relevant, and also requirements on environmental aspects as considered in Clause 
7, should be complied with. 

When modifying the optical components or the geometry of existing lighting installations (for 
instance by changing the luminaires), it should be attempted to comply with all requirements. 
However, this may be highly impractical or expensive in some cases, while deviations from one or 
more of the requirements may lead to more practicable and less expensive solutions. In such 
cases, decisions should only be taken after careful consideration of all the aspects. 
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Code of practice for the design of road lighting –  
Part 4: Performance requirements 

1 Scope 

This document defines performance requirements which are specified as lighting classes for road 
lighting aiming at the visual needs of road users, and it considers environmental aspects of road 
lighting. 

NOTE. Installed luminous intensity classes for the restriction of disability glare and control of obtrusive 
light and installed glare index classes for the restriction of discomfort glare are defined in the informative 
Annex A. Lighting of pedestrian crossings is discussed in the informative Annex B. Disability glare evaluation 
for conflict areas (C classes) and pedestrian and pedal cyclists (P classes) is discussed in the informative 
Annex C. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this documents. For dated references, only the addition cited applies. 
For undated references, the latest edition of referenced document (including any amendments) 
applies.  

MS 825-3, Code of practice for the design of road lighting - Part 3: Guidelines on selection of lighting 
classes. 

MS 825-5, Code of practice for the design of road lighting - Part 5: Calculation of performance. 

MS 825-6, Code of practice for the design of road lighting - Part 6: Methods of measuring lighting 
performance. 

3 Terms and definitions 

For the purposes of this standard, the following terms and definitions apply: 

3.1  
average illuminance (on a road area) 
𝑬̅ 

horizontal illuminance averaged over a road area  

Note 1 to entry: Unit is lux (lx). 

3.2  
average road surface luminance (of a carriageway of a road) 
𝑳̅ 
luminance of the road surface averaged over the carriageway 

Note 1 to entry: Unit is candelas per square metre (cd/m2). 
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3.3  
edge illuminance ratio EIR (of illumination of a strip adjacent to  the carriageway of a road) 
𝑹𝐄𝐈 
average horizontal illuminance on a strip just outside the edge of a carriageway in proportion to 
the average horizontal illuminance on a strip inside the edge, where the strips have the width of 
one driving lane of the carriageway 

Note 1 to entry: Separate values apply for each of the two sides of a carriageway, and for each of the two 
sides of both carriageways of a dual carriageway. When a minimum requirement is made for the EIR of a 
lighting installation, each of the separate values shall meet the requirement. 

3.4  
longitudinal uniformity (of road surface luminance  of a carriageway) 
𝑼𝐥 
lowest of the ratios determined for each driving lane of the carriageway as the ratio of the lowest 
to the highest road surface luminance found in a line in the centre along the driving lane 

3.5  
maintained level (of average road surface luminance, average or minimum illuminance on 
road area, or minimum vertical plane illuminance of average road surface luminance  of a 
carriageway) 

design level reduced by a maintenance factor to allow for depreciation 

3.6 design level reduced by a maintenance factor to allow for depreciation 
minimum illuminance (on a road  area) 
𝑬𝐦𝐢𝐧 
lowest illuminance on a road area 

Note 1 to entry: Unit is lux (lx) 

3.7  
minimum vertical plane illuminance  (on a plane above a road area) 
𝑬𝐯,𝐦𝐢𝐧 

lowest vertical plane illuminance on a plane at a specified height above the road area 

Note 1 to entry: Unit is lux (lx) 

3.8  
overall uniformity (of road surface luminance or illuminance on a  road area) 
𝑼𝐎 
ratio of the lowest to the average value  
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3.9  
threshold increment TI (of an object at the road  surface) 
𝒇𝐓𝐈 
percentage increase of contrast of an object that is needed to make it stay at threshold visibility in 
presence of disability glare generated by luminaires of a road lighting installation 

Note 1 to entry: TI is a measure of the effect of disability glare, described as an equivalent veiling luminance 
caused by scattering of light in the human eye. TI values are calculated in accordance with MS 825-5 by 
means of an equation for the equivalent veiling luminance which represents a young person. When setting 
requirements for the limitation of the TI, or when evaluating calculated TI values, it should be taken into 
account that the scattering in the eye tends to increase with the age of the person. The increase is individual 
and may be low for some, by a factor of two for others and can be high for persons suffering from untreated 
cataract conditions. 

3.10  
vertical plane illuminance (at a point) 
𝑬𝐯 
illuminance at a point on a vertical plane 

Note 1 to entry: Unit is lux (lx). 

4 Requirements for motorised traffic 

The M classes in Table 1 are intended for drivers of motorised vehicles on traffic routes of medium 
to high driving speeds. 

The average road surface luminance (𝐿̅), the overall uniformity of the luminance (𝑈o), the 
longitudinal uniformity of the luminance (𝑈l), the threshold increment (𝑓TI) and the edge 
illuminance ratio (𝑅EI) are to be calculated and measured in accordance with MS 825-5 and MS 
825-6.  
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Table 1 – M lighting classes  

Class 

Luminance of the road surface of the 
carriageway for the dry road surface condition 

Threshold 
increment 

 

Edge 
illuminance 

ratio  
𝑳̅ 

[minimum 
maintained] 

cd/m2 

𝑼𝐎 
[minimum] 

𝑼𝐥
a 

[minimum] 

𝒇𝐓𝐈
b 

[maximum] 
% 

𝑹𝐄𝐈
c 

[minimum] 

M1 2.00 0.40 0.70 10 0.35 

M2 1.50 0.40 0.70 10 0.35 

M3 1.00 0.40 0.60 15 0.30 

M4 0.75 0.40 0.60 15 0.30 

M5 0.50 0.35 0.40 15 0.30 

M6 0.30 0.35 0.40 20 0.30 

a  Longitudinal uniformity (𝑈l) provides a measure of the conspicuity of the repeated pattern of 
bright and dark patches on the road surface and as such is only relevant to visual conditions on 
long uninterrupted sections of road and should therefore only be applied in such circumstances. 
The values stated in the column are the minimum recommended for the specific lighting class, 
however, they may be amended where specific circumstances appertaining to the road layout or 
use are determined by analysis or where specific national requirements appertain.  

b  The values stated in the column 𝑓TI are the maximum recommended for the specific lighting 
class, however, they may be amended where specific national requirements appertain.  

c  This criterion shall be applied only where there are no traffic areas with their own lighting 
requirements adjacent to the carriageway. The values shown are tentative and may be amended 
where specific national or individual scheme requirements are specif ied. Such values may be 
higher or lower than the values shown, however care should be taken to ensure adequate 
illumination of the areas is provided. 

NOTE 1 Guidance on the application of these classes is given in MS 825-3; 

NOTE 2 The road surface luminance is the result of the illumination of the road surface, the reflection 
properties of the road surface and the geometrical conditions of observation. Conventions are given in MS 
825-5 and MS 825-6 aiming at driving along stretches of road with viewing distances of between 60 m and 
160 m; 

NOTE 3 The average luminance (\bar{L}) reflects the general luminance level at which the driver 
performs. At the low level of lighting used for road lighting, performance improves with luminance in terms 
of increasing contrast sensitivity, increasing visual acuity and amelioration of glare; 

NOTE 4 The overall uniformity (U_O) measures in a general way the variation of luminances and 
indicates how well the road surface serves as a background for road markings, objects and other road users; 

NOTE 5 The longitudinal uniformity (U_l) provides a measure of the conspicuity of the repeated pattern 
of bright and dark patches on the road. It relates to visual conditions on long uninterrupted sections of road;. 

NOTE 6  The threshold increment (𝑓TI) indicates that although road lighting improves visual conditions it 
also causes disability glare to a degree depending on the type of luminaires, lamps and geometric situation. 
The calculated 𝑓TI values represent a young driver. The underlying cause of glare is scattering in the human 
eye which tends to increase with the age of the person. The increase is individual and may be low for some, 
by a factor of two for others and can be high for persons suffering from untreated cataract conditions; 

NOTE 6  Lighting confined to the carriageway is inadequate for revealing the immediate surrounds of the 
road and revealing road users at the kerb  
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5 Requirements for conflict areas 

The C classes in Table 2 are intended for drivers of motorised vehicles, and other road users, on 
conflict areas such as shopping streets, road intersections of some complexity, roundabouts, 
queuing areas, etc. 

C classes can also be applied to areas used by pedestrians and pedal cyclists, e.g. underpasses. The 
average illuminance (𝐸̅) and the overall uniformity of the illuminance (𝑈O) are to be calculated 
and measured in accordance with MS 825-5 and MS 825-6. The road area for which the 
requirements of Table 2 apply can include the carriageway only, when applying separate 
requirements for the adequate lighting of other road areas for pedestrians and cyclists, or it can 
include also other road areas. 

Table 2 – C lighting classes based on road surface illuminance 

Class 

Horizontal illuminance 

𝑬̅ 
[minimum maintained] 

lx 

𝑼𝐎 
[minimum] 

C0 50.0 0.40 

C1 30.0 0.40 

C2 20.0 0.40 

C3 15.0 0.40 

C4 10.0 0.40 

C5 7.50 0.40 

NOTE 1 Guidance on the application of these classes is given in MS 825-3. 

NOTE 2 Limitation of disability glare can be demonstrated by evaluating fTI values for all relevant 
combinations of observation directions and observer positions (see Annex C) or achieved by the selection 
of luminaires according to the classes G*1, G*2, G*3, G*4, G*5 or G*6 (see A.1). 

NOTE 3 The C classes are mainly intended for use when the conventions for road surface luminance 
calculations do not apply or are impracticable. This can occur when the viewing distances are less than 60 
m and when several observer positions are relevant. The C classes are simultaneously intended for other 
road users on the conflict area. The C classes have further application for pedestrian and pedal cyclists in 
such cases, where P classes defined in 6.1 are not adequate.  
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6 Requirements for pedestrians and pedal cyclists 

6.1 General requirements 

The P classes in Table 3 are intended for pedestrians and pedal cyclists on pedestrian walkways, 
cycleways, emergency lanes and other road areas lying separately or along the carriageway of a 
traffic route, and for residential roads, pedestrian streets, parking places, school compound, etc. 

The average illuminance (𝐸̅) and the minimum illuminance (𝐸min) are to be calculated and 
measured according to MS 825-5 and MS 825-6. 

The road area for which the requirements of Table 3 apply can include all the road area such as 
carriageways on residential roads and reserves between carriageways, pedestrian walkways and 
cycleways. 

Table 3 – P lighting class 

Class 

Horizontal illuminance 
Additional requirement if facial 

recognition is necessary 

𝑬̅a 
[minimum maintained] 

lx 

𝑬𝐦𝐢𝐧  
[maintained] 

lx 

𝑬𝐯,𝐦𝐢𝐧 
[maintained] 

lx 

P1 15.0 3.00 5.00 

P2 10.0 2.00 3.00 

P3 7.50 1.50 2.50 

P4 5.00 1.00 1.50 

P5 3.00 0.60 1.00 

P6 2.00 0.40 0.60 

P7 
performance not 

determined 
performance not 

determined 
 

a  To provide for uniformity, the actual value of the maintained average illuminance shall not exceed 1.5 
times the minimum 𝐸̅ value indicated for the class. 

 

NOTE 1  Guidance on the application of the above-mentioned classes is given in MS 825-3. 

NOTE 2  Limitation of disability glare can be demonstrated by evaluating fTI values for all relevant 

combinations of observation directions and observer positions (see Annex C) or achieved by the selection 
of luminaires according to the classes G*1, G*2, G*3, G*4, G*5 or G*6 (see A.1). 

NOTE 3  Limitation of discomfort glare can be achieved by the selection of luminaires according to the 
classes D1, D2, D3, D4, D5 or D6 of Annex A (see A.2). 

NOTE 4  A high colour rendering contributes to a better facial recognition. 

 

6.2 Additional requirements 

The EV classes in Table 4 are intended as an additional class in situations where vertical surfaces 
need to be seen, e.g. interchange areas. 

The minimum vertical plane illuminance (𝐸v,min) is to be calculated and measured according to 

MS 825-5 and MS 825-6.  
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The road area for which the requirements of Table 4 apply can include all the road area such as 
carriageways on residential roads and reserves between carriageways, pedestrian walkways and 
cycleways. 

Table 4 – EV lighting classes 

Vertical plane illuminance 

Class 
𝑬𝐯,𝐦𝐢𝐧  

[maintained] 
lx 

EV1 50.0 

EV2 30.0 

EV3 10.0 

EV4 7.50 

EV5 5.00 

EV6 0.50 

7 Appearance and environmental aspects 

The design and siting of road lighting installations and equipment can make a great difference to 
the appearance of the road and the road environment, by day and by night. This applies not only 
to the road user, but also to the observer viewing the installation from some distance off the road. 

Consideration shall be given to the following matters related to: 

a) Day time appearance 

i) choice of supporting method, for example columns with or without brackets, suspension 
wires, or direct mounting on buildings; 

ii) design and colour of lighting columns; 

iii) scale and height of lighting columns or other suspension elements in relation to the 
height of adjacent buildings, trees and other salient objects in the field of view; 

iv) location of lighting columns in relation to views of scenic value;  

v) design, length and tilt of brackets on columns; 

vi) tilt of luminaire; 

vii) choice of luminaire. 

NOTE  Day time appearance is both a matter of taste, partly related to culture, and of matching the 
lighting installation to the surrounds and/or creating particular expressions.  PUBLIC COMMENT
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b) Night time appearance and comfort 

i) colour appearance of the light; 

ii) colour rendering of the light; 

iii) mounting height of the luminaire; 

iv) lit appearance of the luminaire; 

v) lit appearance of the complete installation; 

vi) lit appearance of urban built-up environment; 

vii) optical guidance by direct light from the luminaire; 

viii) reduction of light levels at certain times. 

NOTE  The elements to be considered for night time appearance and comfort have a strong impact on 
the mood, the performance and the aesthetic impression provided by the lighting installation. Night time 
appearance is both a matter of taste, partly related to culture, and of matching the lighting installation to 
the surrounds and/or creating particular expressions in the area to be lit – although with different means. 

 

c) minimizing light emitted in directions where it is neither necessary nor desirable 

i) in rural or suburban conditions, the obtrusive view of road lighting installations seen at 
a distance across open country. The use of full cut-off luminaires of luminous intensity 
classes G*4, G*5 and G*6 can help to reduce obtrusive light; 

ii) nuisance by light intruding into properties. Some reduction of intrusive light can be 
obtained by selecting an appropriate optical system or accessory to reduce the light in 
the direction of properties and/or by reducing source power; 

iii) light above the horizontal which when scattered in the atmosphere obscures the natural 
sight of the stars and impairs astronomical observation; 

iv) light can increase luminance levels in natural area which could affect ecological 
functions. 

NOTE 1  Reduction of light levels in periods can help to minimize light emitted in directions where it is 
neither necessary nor desirable during those periods. 

NOTE 2  When these aspects are important an adequate design of the lighting installation can minimize 
unwanted light and optimize energy and/or operational cost. At least the following parameters may be of 
influence: luminous intensity distribution and upper light output ratio of luminaires, environmental 
constrains, lighted surface reflection properties and installation layout. 
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Annex A 
(informative) 

 
Installed classes for glare restriction and control of obtrusive light 

A.1 Luminous intensity classes 

 

In some situations, it may be necessary to restrict disability glare from installations where the 
threshold increment (𝑓TI) cannot be calculated, refer to A.3.  

It can also be decided to control obtrusive light after consideration of the aspects listed in Clause 
7. 

Table A.1 gives installed luminous intensity classes G*1, G*2, G*3, G*4, G*5 and G*6 from which a 
class can be chosen to meet appropriate requirements for restriction of disability glare and/or the 
control of obtrusive light. 

Requirements for maximum luminous intensity in cd/klm as provided in Table A.1 shall be 
checked for the actual tilt of the luminaire as installed. 

Other requirements regarding luminous intensities to be zero above 95° for classes G*4 and G*5, 
and above 90° for class G*6, as provided in Table A.1 shall be checked for the actual tilt of the 
luminaire unless it is evident from the construction of the luminaire that no light is emitted above 
the relevant angle; for instance, when luminous apertures are not visible above the relevant angle. 

Table A.1 – Luminous intensity classes 

Class 

Maximum luminousa intensity in 
directions below the horizontal in 

cd/klm of the output flux of the 
luminaire 

Other requirements 

at 70° and 
aboveb 

at 80° and 
aboveb 

at 90° and 
aboveb 

G*1  200 50 None 

G*2  150 30 None 

G*3  100 20 None 

G*4 500 100 10 Luminous intensities above 95° b to be zero c 

G*5 350 100 10 Luminous intensities above 95° b to be zero c 

G*6 350 100 0c Luminous intensities above 90° b to be zero c 
a  Luminous intensities are given for any direction forming the specified angle from the downward 
vertical with the luminaire installed for use. 
 

b   Any direction forming the specified angle from the downward vertical, with the luminaire installed 
for use. 
 

c   Luminous intensities up to 1 cd/klm can be regarded as being zero. 

NOTE 1  For luminaires equipped with lamps of higher luminous fluxes it may be necessary to limit also 
the absolute luminous intensities. 
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NOTE 2  G*1, G*2 and G*3 correspond to "semi cut-off" concepts of traditional use, with requirements, 
however, modified to suit the prevailing use of light sources and luminaires. G*4, G*5 and G*6 correspond 
to full cut-off. 

A.2 Glare index classes 

Table A.2 gives glare index classes D0, D1, D2, D3, D4, D5 and D6 from which a class can be chosen 
to meet appropriate requirements for restriction of discomfort glare. These classes are intended 
mainly for road areas lit for the benefit of pedestrians and pedal cyclists. Useful restrictions of 
discomfort glare are provided mainly by the classes D4, D5 and D6.  

The glare index is 𝐼 × 𝐴−0.5, unit cd/m 

where 
 
I is the maximum value of the luminous intensity (cd) in any direction forming an angle of 85° from the 

downward vertical; 
 
A is the apparent area (m2) of the luminous parts of the luminaire on a plane perpendicular to the 

direction of I. If in the direction of I, parts of the light source are visible, either directly or as images, 
the area A shall include only these parts. 

 
 

NOTE 1 The apparent area A, as determined in a horizontal direction, can be sufficiently accurate. 

NOTE 2 When a light distribution table for the luminaire in the conditions of operation is available, 
intensity (I) can be derived from the table. 

 

Table A.2 – Glare index classes 

Class D0 D1 D2 D3 D4 D5 D6 

Glare 
index 

maximum 
- 7 000 5 500 4 000 2 000 1 000 500 

 

EXAMPLE 1 A luminous sphere has a diameter of 0.6 m and an intensity of 60 cd per 1 000 lm bare 
lamp output in any direction. The apparent area is π × 0.62/4 m² = 0.28m² and the glare index value is 60 
× 0.28-0.5 = 113 per 1 000 lm lamp output. With current lamp output values, the use of 50 W or 70 W high 
pressure sodium lamps for this particular luminaire results in classes D6 or D5 respectively. 

EXAMPLE 2 A luminaire has a suspended bowl, shaped like a box of height 0.1 m, length 0.3 m and 
width 0.2 m. The maximum value of I × A-0.5 at 85° to the downward vertical is found in the plane 
perpendicular to the longitudinal direction of the bowl 

 
where 
 
I is 50 cd per 1 000 lm lamp output; 
 
A is 0.3 ×  0.2 × cos 85° + 0.3 × 0.1 × cos(90° −  85°)m² = 0.035m², so that the glare index value 

is 50 x 0.035-0.5 = 267 per 1000 lm lamp output. 
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A.3 Use of installed luminous intensity classes 

A.3.1 Traffic routes 

At a crest, it may be necessary to limit glare from luminaires beyond the crest as these luminaires 
may be viewed at angles where the intensity is high, and the more distant luminaires can appear 
low in the scene. At such situations, luminaires that conform to installed luminous intensity 
classes G*4, G*5 or G*6 could be used. 

A.3.2 Lighting of bridges 

When lighting bridges similar considerations to the lighting of crests may apply. There may be a 
reduced luminous foreground or confusing forward scene, either of which can reduce the forward 
view of the driver. Drivers approaching the crest of a bridge can experience glare from lights on 
and beyond the crest and have a reduced length of visible lit road before them. Beyond the crest, 
their forward view can be confused by the presence of road, vehicle and building lights occurring 
in the near and/or distant fields of view. An appropriate installed luminous intensity class G*4, 
G*5 or G*6 could be selected in order to mitigate such problems. 

A.3.3 Residential roads 

Direct glare from luminaires in subsidiary roads and associated areas, pedestrian walkways and 
cycle tracks could be controlled. Where luminaires have clear bowls or refractors, these could 
conform to class G*1 or a higher installed luminous intensity class to provide adequate control of 
glare. 

A.3.4 Conflict areas 

Conflict areas increase the visual demands on the driver, therefore glare in such areas could, as a 
minimum, be as well controlled as on the approach roads. 

Where the luminance design approach of the main through-route can be applied to simple conflict 
areas, the threshold increment (TI) of the lighting is determined by the selected lighting class. For 
glare control, it is normally sufficient to use the same luminaires within the conflict area, but if 
different luminaires are to be used, an appropriate installed luminous intensity class G*1, G*2, 
G*3, G*4, G*5 or G*6 could be selected. 

Where luminance design is not appropriate, and an illuminance class has been selected from Table 
2, it is likely that there will be multiple viewing directions of luminaires at varying angles of 
azimuth, and thus TI cannot be calculated. In order to limit glare, an appropriate installed 
luminous intensity class G*1, G*2, G*3, G*4, G*5 or G*6 could be selected. 

NOTE. Classes G*4, G*5 or G*6 are normally appropriate.  PUBLIC COMMENT
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A.4 Obstructive light 

Obtrusive light is light that has undesirable visual effects on the night scenery for residents locally 
or over large areas. 

NOTE. Additional information can be found in CIE 126:1997: Guidelines for minimizing sky glow and CIE 
150:2017: Guide on the limitation of the effects of obtrusive light from outdoor lighting installations. 

All forms of exterior lighting may be sources of obtrusive light. These include road lighting, flood 
lighting (buildings, monuments, bridges, etc.), illumination of road signs (exterior illumination or 
transillumination), road signals, lamps on vehicles (headlamps and signal lamps), advertising 
(illuminated or luminous signs), etc. Even interior lighting may be a source of obtrusive light by 
light escaping from buildings. 

Undesirable effects include: 

a) intrusion of light into rooms, gardens or other property; 

Intrusion of light is sometimes considered as a benefit by some residents, for instance when an 
entrance or a driveway is well illuminated. However, it is generally beneficial to reduce intrusion 
of light. Methods of reducing intrusive light include the use of luminaires with little spill of light, 
for instance by selecting luminaires of an appropriate installed luminous intensity class G*1, G*2, 
G*3, G*4, G*5 or G*6, and to avoid that luminaire are mounted higher than buildings and 
vegetation along the road. 

b) domination of the night scenery by luminaires, luminous signs, light signals, illuminated 
facades and surfaces, etc; 

Domination of the night scenery by road lighting installations can also be avoided by installing 
luminaires of an appropriate installed luminous intensity class. The luminaires in a road lighting 
installation in an open area, may be visible over long distances unless they are of a high installed 
luminous intensity class. Additionally, the utilisation of light, and light falling outside of areas to 
be illuminated can be considered. 

c) sky glow. 

Sky glow is caused by light that is emitted or reflected in an upwards direction towards the sky 
and then partly reflected back. 

The proportion of light that is reflected back is high, when the sky is clouded. In city areas this 
may cause a significant apparent luminance of the sky and a significant background level of 
illumination at the ground. 

However, sky glow refers mainly to the situation when the sky is clear. The proportion of light 
that is reflected back is low, depending on atmospheric conditions such as humidity or pollution 
(smog), but nevertheless high enough to cause an artificial luminance of the sky that reduces 
visibility of celestial bodies. 

One means of reducing sky glow is to use luminaires with little or no emission of upwards light, 
such as of those with a high installed luminous intensity class G*4, G*5 or G*6. This does not 
entirely prevent a contribution to sky glow as a proportion of the light emitted from the luminaire 
is reflected from the road area and its surroundings. 
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Reduction of light levels in periods of the night may be considered as a mean of energy saving but 
has the additional effect of reducing obtrusive light during those periods. 

When considering the provision of road lighting, the effects of intrusive light on surroundings 
should be considered in particular for roads in rural areas as road lighting can rarely be avoided 
on roads in urban areas. 
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Annex B 
(informative) 

 
Lighting of pedestrian crossings 

Pedestrian crossings may require special consideration. In some countries national standards 
exist which give further guidance relative to national practices. 

When a sufficiently high road surface luminance level can be provided, it may be possible to 
position the normal road lighting luminaires so as to provide good negative contrast with the 
pedestrian visible as a dark silhouette against a bright background. 

Where local lighting provided by additional luminaires is considered for the illumination of 
pedestrian crossings the intention should be to directly illuminate pedestrians on or at the 
crossing and to draw the attention of drivers of motorised vehicles to the presence of the crossing. 

The type of the additional luminaires and their positions and orientations relative to the crossing 
area should be considered so as to achieve positive contrast, and not cause undue glare to drivers. 
One solution is to mount luminaires a short distance before the crossing in the direction of 
approaching motorised traffic and direct the light onto the side of pedestrians facing the drivers 
of this traffic. For a two-way road, a luminaire is mounted before the crossing in each direction of 
the traffic flow on the side of the road on which traffic drives. Luminaires with asymmetric light 
output are suitable, causing less glare to drivers. 

Local lighting can be arranged to provide sufficient illumination of the pedestrian on the side 
facing the traffic at all locations of the road crossing area. The illuminance, when measured on a 
vertical plane, should be significantly higher than the horizontal illuminance produced by road 
lighting on the carriageway of the road. Zones at either end of the road crossing, where 
pedestrians wait to enter the crossing, should receive adequate illumination. Lighting confined to 
a narrow band around the crossing area produces a dramatic affect assisting in raising attention. 

 

PUBLIC COMMENT



MS 825-4:2025 

 
© DEPARTMENT OF STANDARDS MALAYSIA 2025 - All rights reserved 

15 

Annex C 
(informative) 

 
Evaluation of disability glare for C and P classes 

For lighting installations of the C and P Classes, limitation of disability glare can be demonstrated 
by evaluating 𝑓TI values in accordance with the methods of MS 825-5 for all relevant combinations 
of observation directions and observer positions. These 𝑓TI values should not exceed the 
maximum 𝑓TI values specified for the different C classes in Table C.1 and P classes in Table C.2. 

Table C.1 – Maximum 𝒇𝑻𝑰values for C classes 

Class 
𝒇𝐓𝐈 

[maximum] 
% 

C0 15 

C1 15 

C2 15 

C3 20 

C4 20 

C5 20 

 

Table C.2 – Maximum 𝒇𝑻𝑰 values for P classes 

Class 
𝒇𝐓𝐈 

[maximum] 
% 

P1 20 

P2 25 

P3 25 

P4 30 

P5 30 

P6 35 

P7 Performance not determined 

 

NOTE  In area where viewing distances are short and there are multiple observer positions and non-
uniform luminaire orientation, the use of 𝑓TI is not suitable. In order to limit glare, an appropriate installed 
luminous intensity class given in Annex A could be selected. 
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