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Completion	for	both	AIA	members	
and	non-AIA	members	are	available	
upon	request.	
	
This	course	is	registered	with	AIA	CES	
for	continuing	professional	
education.	As	such,	it	does	not	
include	content	that	may	be	deemed	
or	construed	to	be	an	approval	or	
endorsement	by	the	AIA	of	any	

material	of	construction	or	any	
method	or	manner	of	
handling,	using,	distributing,	or	
dealing	in	any	material	or	product.	
____________________________________
_______ 
Questions	related	to	specific	materials,	methods,	
and	services	will	be	addressed	at	the	conclusion	
of	this	presentation.	
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Learning	
Objectives	

1.  Identify luminance design criteria 

2.  Recognize tools for evaluating luminance design criteria 

3.  Compare illuminance and exitance as measures of perceived 
adequacy of illumination 

4.  Recognize tools for the analysis of mean room surface exitance 

At	the	end	of	the	this	course,	participants	will	be	able	to:	
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Designing with Luminance and Exitance 

 

1.  Lighting Design Approaches 
2.  Designing with Luminance 
3.  Designing with Exitance 
4.  Measuring Luminance and Exitance in the 

Field 
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Lighting	Design	Approaches	
•  Design	for	Visual	Performance	

– Design	lighting	to	perform	a	task,	e.g.,	reading,	
writing,	safe	egress,	etc.	

– “Heads	down”	approach	
– Often	thought	of	in	terms	of	delivering	the	
right	quantity	of	light	
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IES	Lighting	Handbook,	2011	10th	Edition	
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10th	Edition	
Illuminance	
Categories	



9/4/20	

5	



9/4/20	

6	



9/4/20	

7	

Lighting	Design	Approaches	
•  Design	for	the	Visual	Environment	

– Design	lighting	for	entire	environment,	
taking	into	account	lighting	of	surfaces	and	
interaction	of	lighting	elements	

– “Heads	up”	approach	
– Often	thought	of	in	terms	of	delivering	the	
right	quality	of	light	

Luminance-Based	Design	

•  J.M.	Waldram	(1954).	Designed	Appearance	Method:	“There	has	been	
a	revolution	in	thought	in	interior	lighting	in	the	past	eight	years	–	
beyond	illuminating	the	task	plane,	includes	‘decoration,	brightness	
distributions,	comfort,	emphasis	modeling	.	.	.’”		

•  R.G.	Hopkinson	(1965).	A	Proposed	Luminance	Basis	for	a	Lighting	
Code.	

•  A.	M.	Marsden	(1970).	Brightness	Luminance	Relationships	in	an	
Interior.	

•  C.A.	Bernecker	(1980).		The	potential	for	design	applications	of	
luminance	data.	JIES:	“The	concept	of	a	total	visual	environment	
implies	design	that	accounts	for	the	light	distribution	and	intensity	on	
all	surfaces	within	an	architectural	space.”	
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Luminance	Contour	
Mapping	

“Photorealistic”	Rendering	
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IESNA	Design	Guides	
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IESNA	Design	Guides	
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Lighting	Checklists	

IES	Lighting	Handbook,	2011	10th	Edition	
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Designing with Luminance and Exitance 

 

1.  Lighting Design Approaches 
2.  Designing with Luminance 
3.  Designing with Exitance 
4.  Measuring Luminance and Exitance in the 

Field 
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On	

2-Diffuse	Luminance	

30 

Diffuse	Luminance	(Cd/SqM)	
Avg	=	46.15			Maximum	=	79.2			Minimum	=	24.1	
Avg/Min	=	1.91				Max/Min	=	3.29	
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Luminance	Ratio	Calculation	
1.  Create	task	(e.g.,	planar	object	=	paper	task,	

reflectance	=	65%)	
2.  Place	luminance	calculation	points	on	task	

surface(s)	
3.  Place	luminance	calculation	points	on	immediate	

background	
4.  Again,	generate	luminances	of	all	room	surfaces,	

task,	and	immediate	surround	
5.  Compute	ratios	and	compare	to	figure	12.5	
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1.  Lighting Design Approaches 
2.  Designing with Luminance 
3.  Designing with Exitance 
4.  Measuring Luminance and Exitance in the 

Field 
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Cuttle:	Mean	Room	Surface	Exitance	

MRSE (lm/m2) Perceived Brightness

10 Lowest level for color discrimination

30 Dim appearance

100 Lowest level for ‘acceptably bright’ apperance

300 Bright appearance

1000 Distinctly bright appearance

Cuttle’s proposed range of subjective assessments of lit appearance related to MRSE. 
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Duff	J,	Kelly	K,	Cuttle	C.	(2017)	Spatial	brightness,	horizontal	illuminance	and	mean	room	
surface	exitance	in	a	lighting	booth.	Lighting	Research	and	Technology;	49(1):	5-15.	

2018 Annual Conference 
August 9 -11 | Westin Boston Waterfront | Boston, MA  

 
 

ies.org/ac 

Surface Exitance: Approach, Method + Analysis 
Sean Casey, Parsons School of Design + Tillotson Design Associates 
Dr. Craig Bernecker, The Lighting Education Institute + Parsons School of Design  
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An exitance calculation grid is placed on an enclosing surface. 

The calculation is run. 
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An exitance calculation grid is placed on all enclosing surfaces. 

From the mean exitance of a single surfaces to the mean exitance of all enclosing surfaces. Calculating the diffused field of inter-reflected flux within the 
volume of a space.  
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MRSE (lm/m2) Perceived Brightness

10 Lowest level for color discrimination

30 Dim appearance

100 Lowest level for ‘acceptably bright’ apperance

300 Bright appearance

1000 Distinctly bright appearance

Cuttle’s proposed range of subjective assessments of lit appearance related to MRSE. 

Modeling the test site. 
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The semantic differential scales. 
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4	 7.5	 11.5	 27	 42	 50	 65	 88	 98	
Colorful-Colorless	 5.50	 5.28	 4.72	 4.28	 4.11	 3.78	 3.50	 3.44	 3.39	

Relaxed-Tense	 1.89	 1.94	 2.28	 2.83	 2.94	 3.22	 3.17	 4.28	 4.00	

Lively-Subdued	 6.11	 6.24	 5.22	 5.00	 4.67	 4.56	 4.44	 3.67	 3.83	

Bright-Dim	 6.50	 6.39	 5.44	 4.72	 4.39	 3.72	 3.72	 2.61	 3.03	
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Table	1.	Semantic-Differential	Ratings	Relative	to	Mean	Room	Surface	Exitance	for	
Colorful-Colorless	,	Relaxed-Tense,	Lively-Subdued,	and	Bright-Dim	Rating	Scales	
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4	 7.5	 11.5	 27	 42	 50	 65	 88	 98	
Bright-Dim	 6.50	 6.39	 5.44	 4.72	 4.39	 3.72	 3.72	 2.61	 3.03	

A/I	Reading,Writing	 6.06	 5.50	 4.94	 4.28	 3.44	 2.78	 2.83	 2.39	 2.33	

A/I	Socializing	 3.78	 3.17	 2.78	 2.72	 2.89	 2.61	 2.83	 3.72	 3.11	

A/I	Contemplation	 1.94	 1.78	 2.50	 3.28	 4.00	 4.11	 4.83	 5.39	 5.50	
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Table	2.	Semantic-Differential	Ratings	Relative	to	Mean	Room	Surface	
Exitance	for	Bright-Dim	Rating	Scale	and	Adequate-Inadequate	for	

Reading-Writing,	Socializing	and	Contemplation	Scales	
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https://www.ies.org/fires/
the-lighting-design-objectives-
lidos-procedure/	

56 
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Designing with Luminance and Exitance 

 

1.  Lighting Design Approaches 
2.  Designing with Luminance 
3.  Designing with Exitance 
4.  Measuring Luminance and Exitance in the 

Field 
 
 

High	Dynamic	Range	Imaging	

	 		

Luminance meter Digital Camera 
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Digital camera range of 
sensitivity 

Human vision range of 
sensitivity 

High	Dynamic	Range	Imaging	

High	Dynamic	Range	Imaging	
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•  HDR	Requirements	(what	you	typically	need):	

Digital	camera	with	
variable	shutter	speed	

and	good	tripod	

Luminance	Meter	and	
Gray	Card	for	
Calibration	

HDR	Software	&	
Laptop	

Photosphere	version	1.8.6U,	
Copyright	2010	

Greg	Ward,	Anywhere	
Software	

Illuminance	Meter	and	
Gray	Card	for	
Calibration	
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Opportunities:	
•  Explore	interpretation	of	human	responses	to	entire	

visual	field	to	inform	design	recommendations	
•  Assessment	of	brightness	and	glare	
•  Assessment	of	uniformity	ratios	and	perception	of	
uniformity	across	a	surface	

•  Validation	of	photorealistic	renderings	
•  Exploration	of	psychological	responses	to	lighting	
(Flynn	Modes)	
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Benefits:	
•  Relatively	simple,	widely-available	technology	for	capturing	a	

large	quantity	of	lighting	measurements	
•  No	longer	solely	reliant	on	illuminance	as	the	quantitative	

design	metric	(enable	luminance-	based	design	
recommendations)	

•  Implications	for	energy	codes	to	enable	a	true	evaluation	of	
quality	of	lighting	system	
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Designing with Luminance and Exitance 

Learning Objectives 
 
Participants will be able to: 

1.  Identify luminance design criteria 
2.  Recognize tools for evaluating luminance design criteria 
3.  Compare illuminance and exitance as measures of perceived 

adequacy of illumination 
4.  Recognize tools for the analysis of mean room surface exitance 
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This	concludes	The	American	Institute	of	Architects	Continuing	
Education	Systems	Course	


