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FMVSS 108
From FMVSS 108 Definitions:

Effective light-emitting surface means that portion of a lamp that directs light to the photometric test 
pattern, and does not include transparent lenses, mounting hole bosses, reflex reflector area, beads or rims 
that may glow or produce small areas of increased intensity as a result of uncontrolled light from an area of 
½° radius around a test point.

Effective projected luminous lens area (EPLLA) means the area of the orthogonal projection of the effective 
light-emitting surface of a lamp on a plane perpendicular to a defined direction relative to the axis of 
reference. Unless otherwise specified, the direction is coincident with the axis of reference.

From the Dictionary:  

Orthogonal Projection:  (Noun ENGINEERING)  a system of                                                                               
making engineering drawings showing two or more views of                                                                     
an object at right angles to each other on a single drawing.

from FMVSS 108
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What is EPLLA for?

• This along with other evidence supports that Lit Area (EPLLA) was put in 
place in the early 1970s to control glare complaints
• The theory being that diluting the lens luminance over a larger area to fulfill a lamp 

function will result in less perceived glare
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How to measure EPLLA - SAE J2999™

• The SAE Lighting Group developed SAE J2999™ “Determination of Effective 
Projected Luminous Lens Area (EPLLA) by Design Analysis” in 2013
• New technologies have enabled lamp configurations that were unimagined back in 

1970 when EPLLA was defined (LEDs, LED control, optical designs, etc.)
• Aggressive interpretations for how EPLLA was applied to new designs were creating concerns 

from the industry and from NHTSA / Transport Canada

• With this, a former NHTSA individual began SAE discussions to better define EPLLA
• A SAE task force was created to develop a SAE Recommended Practice

• SAE published SAE J2999™ in 2013 to guide how EPLLA is determined
• SAE J2999™ is determined similarly to light emitting surface in R48

• During the development of J2999™, there was very little disagreement between automakers for 
what elements should and should not be counted towards lit area

• The SAE J2999™ method enables manufacturers to accurately predict EPLLA prior to 
production tooling – low luminance simulations of lamp designs are not accurate
• Industry is concerned about the ability to predict a design’s measured luminance
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Concerns with the FMVSS 108 Requirement

• While the industry agrees with the method, there are concerns with the 
relatively large 50 cm2 minimum required EPLLA for a stop and rear turn 
signal lamps

• 50 cm2 is large compared to what is common in the market in other regions
• 25 cm2 is a better balance between controlling potential glare and not unduly 

enlarging lamp sizes

M. Larsen 6



Updates to SAE J2999™

• A planned update to SAE J2999™ is a 3 to 1 intensity ratio requirement 
between stop and tail
• i.e., tail intensity must increase more than 3x to be counted as a stop contributor

• This is to prevent creating a stop lamp with an extremely small lit area and adding 
the tail lamp area to it to comply with the minimum EPLLA requirements without the 
taillamp sufficiently increasing in intensity when stop is activated

Area 5 would need to be greater than 50cm2

To be able to count Area 1, 2, 3, 4, 6, 7, 8, or 9,            
each Area’s intensity would need to increase by   
3x when going from tail to stop
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Potential future updates to SAE J2999™

• In the next SAE meetings, we will begin discussing large aspect ratio lamps 
and if they can create issues with visibility
• i.e., long but not tall lamps
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Conclusion

• EPLLA is a US requirement that has been in existence in FMVSS for 50+ 
years and is well understood by FMVSS experienced OEMs and set-makers
• New technologies have enabled unforeseen challenges to the EPLLA requirements, 

but the SAE has worked to remedy those challenges

• EPLLA is a known, understood, and simple method to ensure that a signal 
lamp is not judged to create too much glare
• The only exception is that the FMVSS 108 EPLLA requirements for Stop and Rear Turn 

Signal (50cm2) are too large
• 25cm2 is more in-line with today’s requirements

• This may even be smaller for UN, since the photometric intensity requirements are 
lower in UN for these functions
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Questions?
Michael Larsen
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Backup
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Common Practice

Turn  20 cm2

Stop / Rear Position  30 cm2
Combined

Stop / Tail / Turn  50 cm2

UN FMVSS
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EPLLA Origins – minutes from SAE meetings in 1970
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