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Introduction

The purpose of this guide is to illustrate current industry recommendations for lighting 
at mid-block crosswalks, drawing on information from two leading authorities: the 
Federal Highway Administration (FHWA) and the Illuminating Engineering Society 
(IES).

The content provided by Carmanah Technologies in this guide is for general 
informational purposes only. Please consult your local or state transportation 
department for recommendations and/or requirements on crosswalk lighting 
installations. Proper engineering judgment should always be exercised.

This guide will help explain:

• How pedestrian visibility is determined

• How to achieve effective illumination at mid-block crosswalks

• Positive contrast, uniformity, and other important concepts of lighting design



Scope of guidance

For the purposes of this guide, the term mid-block crosswalk encompasses 
uncontrolled intersections, roundabouts, and midblock crosswalks as shown below. 

It should be noted that design guidelines vary between categories; designers are 
encouraged to consult the IES RP-8-25.

Uncontrolled Intersection Roundabout Midblock 

Image source: ANSI/IES RP-8-25. Images: Carmanah Technologies, ANSI/IES RP-8-25 



Contrast

The visible difference between an object and its 
background.

• Negative contrast: Object luminance is 
lower than that of the background; seen in 
silhouette. 

• Positive contrast: Object has higher 
luminance than the background.

What determines pedestrian visibility?

Source: ANSI/IES RP-8-25. Images: Carmanah Technologies. 
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• The goal of crosswalk lighting is to 

illuminate with positive contrast, which 

makes it easier for approaching drivers 

to identify pedestrians

• Luminaires positioned on the leading 

edge of the crosswalk at a 13-15 ft 

mounting height are effective at 

avoiding a silhouette effect of the 

pedestrian 

Why positive contrast is recommended

Source: FHWA-SA-21-049 Crosswalk Visibility Enhancements. Image: Carmanah Technologies

The rendering shows crosswalk lighting on 

each leading edge of the crosswalk, which 

provides positive contrast of the pedestrian for 

both directions of travel. 



BEFORE: Streetlighting is only on the 
far side of the crosswalk, resulting in 
negative contrast of the pedestrian for 
the approaching driver

Supplementing existing streetlighting 

AFTER: Lighting was added to the 
RRFB poles at the leading edges of the 
crosswalk to achieve positive contrast 
of the pedestrian on both approaches

Streetlight is 30 ft (9.1 m) behind the crosswalk at a 
25 ft (7.6 m) mounting height

Crosswalk lighting is on both leading edges of the 
crosswalk (2 ft [0.6 m] forward of the crosswalk 
edge) at a 13 ft (4 m) mounting height

Source: FHWA-SA-21-049 Crosswalk Visibility Enhancements. Images: Carmanah Technologies



• Illuminance is a measure of the lumens incident on the surface divided by the area

• Illuminance has two components, horizontal and vertical, and a third metric, semi-
cylindrical illuminance, by which the light striking a semi-cylinder is measured

Illuminance

Lighting metrics

Source: FWHA’s 2023 Lighting Handbook, 1.3.1 



Lighting metrics

• Semicylindrical illuminance is the 

average vertical illuminance on the 

curved surface of an upright semi-

cylinder, and is more forgiving as it 

shows all of the pedestrian profile

• It is calculated at 5 ft (1.5 m) above 

the road surface on a half-cylinder 

whose front is parallel to the main 

direction of pedestrian movement

• Semi-cylindrical illuminance is a 

better parameter to estimate visibility 

on a pedestrian

Vertical illuminance

• In crosswalk lighting calculations, 
vertical illuminance is the primary 
metric for determining the positive 
contrast of the pedestrian in the 
crosswalk

• For roadway applications, vertical 
illuminance is most often used at a 
height of 5 ft (1.5 m) above the 
roadway or sidewalk

Semicylindrical illuminance

Source: FWHA’s 2023 Lighting Handbook, 1.3.1.2, 1.3.1.3



• Lighting calculations help determine the 

correct luminaire placement and its 

mounting height

• Lighting calculations are used to assess 

the effect of supplementing existing 

streetlighting with crosswalk lighting 

• Lighting calculations should include the 

approach to the crosswalk by extending 

the calculation grid 3.3 ft (1 m) onto the 

sidewalk

• Key variables are pole position, 

crosswalk width, mounting height, 

fixture optics, and lumen output

Lighting calculations

Example showing a four-pole median: two-lane roadway, 

12 ft (3.6 m) median

Dual poles on the median enable leading-edge placement of 

the fixtures for both approaches. 

In this example, a 2000-lumen low-power fixture at a 13 ft (4 m) 

mounting height provides excellent, uniform horizontal and 

vertical average illuminances exceeding 30 lux.
Source: ANSI/IES RP-8-25. Image: Carmanah Technologies



Fixture placement

Source: ANSI/IES RP-8-25 12.6.1. Images: FHWA’s Informational Report on Lighting Design for Midblock Crosswalks

• Often, a single streetlight is nearby 

the crosswalk, or is installed directly 

over the crosswalk, which doesn’t 

provide positive contrast

• To achieve positive contrast of the 

pedestrian in the crosswalk, poles 

need to be placed on the leading 

edge of the crosswalk on both 

approaches

https://www.fhwa.dot.gov/publications/research/safety/08053/


Uniformity

Poor uniformity results in low vertical 
illuminance in some areas of the 
crosswalk, such as the left-hand 
side of this example

Good uniformity provides high 
visibility, with better positive contrast 
of pedestrians approaching and in 
the crosswalk

Poor Uniformity Good Uniformity

Source: FHWA’s Informational Report on Lighting Design for Midblock Crosswalks. Images: ANSI/IES RP-8-25 12.6.1, Carmanah 

Technologies 

https://www.fhwa.dot.gov/publications/research/safety/08053/


• A uniformity ratio of 4:1 to 6:1 is 
often used for mid-block 
crosswalks, depending on the 
location

• Using optics designed for the 
crosswalk application allows for 
more uniformity and proper positive 
contrast of the pedestrian

Uniformity

Sources: Design Standards and Guidelines, Bureau of Streetlighting, City of Los Angeles, Pedestrian 

Crossing Treatment Policy, Clark County. WA. Image: Carmanah Technologies

Example crosswalk lighting calculation showing 

low mounted luminaries (13-15 ft / 4-4.5 m) on 

both leading edges of the crosswalk

Example rendering showing 

same scenario as above

https://bsl.lacity.org/downloads/business/BSLDesignStandardsAndGuidelines0507Web.pdf
https://bsl.lacity.org/downloads/business/BSLDesignStandardsAndGuidelines0507Web.pdf
https://www.clark.wa.gov/sites/default/files/dept/files/public-works/Traffic/Pedestrian_Crossing_Policy.pdf
https://www.clark.wa.gov/sites/default/files/dept/files/public-works/Traffic/Pedestrian_Crossing_Policy.pdf
https://www.clark.wa.gov/sites/default/files/dept/files/public-works/Traffic/Pedestrian_Crossing_Policy.pdf


• It is recommended that light 

should be useful, targeted, no 

brighter than necessary, and 

only used when needed

• Lighting fixtures come with 

Backlight, Uplight, and Glare 

(BUG) ratings 

• Recommended BUG ratings 

for crosswalk lighting

• B1 (very low trespass)

• U0 (dark sky compliant)

• G1 (high visual comfort) 

Principles for responsible outdoor lighting

Source: ANSI/IES RP-8-25. Image: https://ies.org/advocacy/light-at-night/ 

https://ies.org/advocacy/light-at-night/
https://ies.org/advocacy/light-at-night/
https://ies.org/advocacy/light-at-night/
https://ies.org/advocacy/light-at-night/
https://ies.org/advocacy/light-at-night/
https://ies.org/advocacy/light-at-night/


Glare calculations are not required for 

midblock crosswalks. However, it is 

recommended that low-glare optic 

luminaires, mounted with the luminaire 

lens parallel to the roadway, be used to 

minimize potential glare.

Floodlighting should not be used for 

conventional roadway lighting (other than 

high-mast), due to the increase in glare 

when compared to conventional roadway 

luminaires.

Minimizing glare

Example pedestrian-scale LED 

crosswalk luminaire

Example crosswalk floodlight

Source: ANSI/IES RP-8-25 12.6.3.3, 6.2.7 



RRFBs with crosswalk lighting

• Recent research has found that 

pedestrian-crossing treatments, such as 

RRFBs and flashing signs, should include 

lighting to increase nighttime visibility at 

mid-block crosswalks

• Crosswalk lighting has been found to 

increase yielding rates and reduce speeds 

at crosswalks with RRFBs 

• How does an RRFB installation with 

crosswalk lighting compare to one 

without? Watch the comparison video 

https://www.youtube.com/watch?v=h8azvF

nShZM 

Sources: https://www.mdpi.com/2071-1050/15/2/1455, https://www.iihs.org/news/detail/lighted-crosswalks-make-drivers-more-apt-to-yield-to-

pedestrians. Image: Carmanah Technologies

Example of a pedestrian using an RRFB crosswalk with 

and without triggered lighting

https://www.youtube.com/watch?v=h8azvFnShZM
https://www.youtube.com/watch?v=h8azvFnShZM
https://www.youtube.com/watch?v=h8azvFnShZM
https://www.mdpi.com/2071-1050/15/2/1455
https://www.mdpi.com/2071-1050/15/2/1455
https://www.mdpi.com/2071-1050/15/2/1455
https://www.iihs.org/news/detail/lighted-crosswalks-make-drivers-more-apt-to-yield-to-pedestrians
https://www.iihs.org/news/detail/lighted-crosswalks-make-drivers-more-apt-to-yield-to-pedestrians
https://www.iihs.org/news/detail/lighted-crosswalks-make-drivers-more-apt-to-yield-to-pedestrians
https://www.iihs.org/news/detail/lighted-crosswalks-make-drivers-more-apt-to-yield-to-pedestrians
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Definitions

• Illuminance

• A measure of the amount of light that falls on a surface per unit area

• Vertical illuminance

• The illuminance that falls on a vertical surface

• Semicylindrical illuminance

• Average vertical illuminance on the curved surface of an upright semi-cylinder

• Contrast

• A measure of the visual difference between an object and its background

• Negative contrast

•  Where an object is darker than its background

• Positive contrast

• Where an object is brighter than its background



Definitions

• Mounting height

• The vertical distance between the roadway surface and the center of the 
apparent light source of the luminaire

• Luminaire

• A complete lighting assembly consisting of a lamp or lamps together with the 
parts designed to distribute the light, and to connect the lamps to the power 
supply

• Lux

• Lux is the international system (SI) unit of illumination, equal to one lumen per 
square meter, which is equivalent to approximately 0.0929 foot-candles (fc). 
Conversely, 1 foot-candle equals exactly 1 lumen per square foot, or 
approximately 10.764 lux.  



Resources

• FHWA’s Informational Report on Lighting 
Design for Midblock Crosswalks

• FHWA 2023 Lighting Handbook

• IES’ American National Standard Practice 
for Roadway Lighting, ANSI/IENS RP-8-25, 
specifically section 12.6 on mid-block 
crosswalks

Stay connected with us!

traffic@carmanah.com

1-844-412-8395
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