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Learning Objectives 

1.  Identify the key changes in the Society’s 
search to identify light   

2. Compare the significant metrics used   

3. Analyze the current state of evolving 
disruptive technology  

4. Predict the effects of these disruptions to 
the future of light 
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Brilliant – The Evolution of Artificial Light 

Jane Brox’s best seller 
(who would think that 
lighting could be a best 
seller) chronicles the 
series of disruptive 
technological changes 
that evolved light.   

 

  



   Columbian Exposition 1893 



Illuminating Engineering Society - 1906 

An era of disruption 

 

When founded in 1906, 
80% of the IES 
membership was in the 
gas industry.  

 

The first IES paper, written 
by Louis Marks concerned 
the problem of glare in the 
new incandescent lamp. 



New York World’s Fair - 1939 

First major use of fluorescent 
lighting. Interestingly, 
phosphor technology for 
“white” light was not very 
advanced….. 

 

So the first fluorescent lamps 
were colored! 



    



IES Handbook, 1st Edition, 1947 

Although the IES was founded 
in 1906, it took until 1947 for the 
first IES Handbook to be 
created. 

 

Recommended Practices came 
before that date, but 1947 
marks the first time that the 
recommendations of the 
Society were all brought 
together in one document. 



IES Handbook, 1st Edition, 1947 

Appendix A provided Levels of 
Illumination – Good Current 
Practice 

• Assembly, medium  20 

• Assembly, fine  100 

• Bank cages & Offices  50 

• Breweries, bottling  20 

• Churches, pews  10 

 Art glass windows 

• Light color   20 

• Dark color   200 



IES Handbook, 1st Edition, 1947 

Offices 

• Typing   50 

• Conference room  30 

• Desk work   30 

• Prolonged close work  50 

• Filing    30 

• Lobby   10 



    



IES Handbook, 4th  Edition, 1966 

Levels of Illumination Currently 
Recommended saw significant 
change. 

• Assembly, medium  100 

• Assembly, fine  500 

• Bank cages & Offices  150 

• Breweries, bottling  50 

• Churches, pews  15 

• Art glass windows 

• Light color    50 

• Dark color   500 

 

 

 



IES Handbook, 4th  Edition, 1966 

Offices also saw an increase in 
lighting levels: 

• Difficult   150 

• Ordinary   100 

• Casual    20 

• Typing   50 

• Conference room  30 

• Desk work   30 

• Prolonged close work  50 

• Filing    30 

• Lobby   10 

  

 

 

 



Comparison 

1947 and 1952 
• Assembly, medium  20 

• Assembly, fine  100 

• Bank cages & Offices  50 

• Breweries, bottling  20 

• Churches, pews  10 

• Typing   50 

• Conference room  30 

• Desk work   30 

• Prolonged close work  50 

• Filing    30 

• Lobby   10 

 

  

 

 

1966 
• Assembly, medium  100 

• Assembly, fine  500 

• Bank cages & Offices  150 

• Breweries, bottling  50 

• Churches, pews  15 

• Difficult   150 

• Ordinary   100 

• Casual   20 

 

 

 

 

 

 

 

 
 



The Disruption of oil and its effect on energy 

 

During the early 1970’s the 
United States went through 
its first energy crisis due to 
the Arab oil embargo. 
 
One of the prevalent 
solutions to immediately 
saving energy was to 
remove one or more lamps 
from fluorescent fixtures.  
 
 
 

 
 



    



IES Handbook, Application Volume 1987 

For the first time, illuminance 
considerations included a 
Weighting Factor that took into 
consideration:  

Age of the Workers 

• Under 40  -1 

• 40-55   0 

• Over 55  +1 

Room Surface Reflectances 

• > 70%  -1 

• 30 – 70%  0 

• < 30%  +1 

 

 

 



IES Handbook, 10th Edition - 2011 

Which brings us to the current 
Handbook. 



IES Handbook, 10th Edition - 2011 

Graphics are used to provide 
information not available in 
previous Handbooks. 

 

• Daylight media Scale 

• Daylight Luminances 

• Luminaire Layout 

• Luminaire Luminances 



IES Handbook, 10th Edition - 2011 



IES Handbook, 10th Edition - 2011 



The IES Defines “Lighting Quality” 



“Human Centric Lighting” – A More Descriptive Alternative  



The most Disruptive Lighting since Incandescent  
 
 
Interesting parallels 
between the rise of the 
incandescent lamp in 
the late 1800’s….. 
 
and the rise of the LED 
in the early 21st Century 
 
• Solid state technology 
• DC vs AC current 



Computer Disruption - Tablet, E-Reader Ownership Soars  

• 29% of Americans owned at least one tablet or e-
reader  as of the beginning of January 2012…. 
Up from 18% in December 
 
• Tablets will outsell laptops in 2013 – 84.1 million 
 
• 63% of adults use smartphones to access internet – 
up from 31% in 2009 
 
• Currently 10 Billion internet connections globally 
 
 

 
  



 The Disruption of  Data Acquisition  

“Some experts expect data to grow on the planet by 
20 times between 2012  and 2020. So just the sheer 
mass of data is going to grow exponentially. That is 
now coming from things you might think of as non-
intelligent, but that will become intelligent, things 
such as refrigerators, appliances, and oil rigs with 
sensors that can start communicating real-time 
information back into an infrastructure.”  
Mark Hurd 
CEO, Oracle 
 
Note: 90% of all digital data in the world was created 
in the last two years 
  
 
 
 

 
  



Sensors - What can we do with the data?  

 

“Our message is that LED solid state lighting systems 
will completely revolutionize lighting systems. This 
transition will occur through the convergence of 
advanced digital lighting, novel, distributed 
illumination sensors and new methods of control and 
communication between lights and between lighting 
systems and other building systems.” 
 
 
Bob Karlicek 
Director, Engineering Research Center 
 
  
 
 
 

 
  



 Sensors – What can we do with the Data?  

 

“We view future, LED enabled illumination systems as 
cyber physical systems that can: 
• ‘see’ where the light is going 
• ‘know’ the environment that is using its lighting 
• ‘decide’ how best to save energy and meet the 
illumination needs (quality?) of the customer.” 
“We call this Smart Lighting Systems that Think.” 
 
Bob Karlicek 
Director, Engineering Research Center 
  
 
 
 

 
  



Entertainment, Light Source, or ?  
 

Samsung’s Curved 
OLED HD-TV 
 
• Two different 
programs shown at 
the same time. 
• Ear buds built into 
3-D glasses  



Sensors – What can we do with the Data?  

“… the predictable pathways of information are 
changing: the physical world itself is becoming a type 
of information system. In what’s called the Internet of 
Things, sensors and actuators embedded in physical 
objects – from roadways to pacemakers – are linked 
through wired and wireless networks. ….What’s 
revolutionary in all this is that these physical 
information systems are now beginning to be 
deployed, and some of them even work largely without 
human intervention.”  

Michael Chui, Markus Loffler, Roger Roberts 

March 2010 McKinsey Quarterly 



 Environmental Systems Require Human Intervention  

 

• Open and close windows for air flow  
• Raise and lower solar shades for glare control 
• Open and close curtains for window heat gain/loss 
control 
 
• Set and change heating/cooling temperature settings 
• Alter heating/cooling settings for day/week/activities  
 
• Turn on/off lighting 
• Set/Control lighting intensity  
 

 
  



 …And that Lack of Intervention is Costly  
 

• Manual control of environmental systems is not sustainable 
• Increasingly complex environmental systems beyond the interest 
of the average consumer 
 
• Constant environmental settings are convenient but waste energy 
 
• Constant environmental settings are not consistent with human 
activity cycles nor human circadian cycles 
 
• Sustainable systems need to be both “Intelligent” and “Intuitive” 
 

  



Intelligent or Intuitive  
Does this match the 
definitions of either 
“intelligent” or “intuitive”? 



Intelligent or Intuitive  
 
 
While this might match the 
definitive of “intuitive”, how 
would it rank for 
“intelligent”? 



Intelligent or Intuitive  
 
 
How about this? 



 Intelligent Systems – What People Want  

 

• Employ Sensor(s)  
• Contain a logic component 
 
They work by: 
• Gathering data through the sensor(s) 
• Comparing the data  

 • To each other 
 • To some predetermined data set 

• Make decisions 
• Sometimes make new decision based on previous decisions 
 

 
  



 Intuitive Systems – What People Want  

 

• Make sense to vast majority of people 
  
• Take only one or two cycles to learn 
 
• Easily communicated to others 
 
• Easily remembered 
 
 

 
  



Intuitive Sustainability 

Fisher Paykel Dryer 

 

• On-off button 

• No controls/settings 

• Dries clothes by weighting 
them. When clothes no 
longer lose weight – by 
definition, they are dry. 

 



Intuitive  Sustainability 
The Nest Thermostat 

• Turns on when you 
approach 
• Simple dial rotates to 
change temperature 
• “Red” for heating, “Blue” 
for cooling 
• Occupancy sensor knows 
when the space is occupied 
• Learns occupant patterns 
and adjusts settings 
accordingly 
• Cost $245 – 2011 
production sold out 
   



Residential Sustainability Accountability 

Looking at this chart… 
Where should the residential 
user spend money to save 
money? 
 
Which area impacts 
sustainability to the greatest 
degree? 
 
Now would you spend $245 
to save from the 54% of your 
bill? (45% + 9%) 

 



Human Centric System Leaders – The Auto Industry  

 

 

• Cars/Trucks are a complete, packaged product 
with a specific human centric goal in mind 

• Innovation begins at the high end and then filters 
down 

 

 

• The Kate Moss Analogy 
 



 Dolby Labs Release new Sound System 

• Theater owners seek better sound system to draw in 
viewers 

• Dolby reviews and rejects adding more speaker 
output channels 

• Dolby rethinks listener experience 

• Sound experience transcends other brain functions  

• Develops data input channels which lets editors 
separate up to 128 different sounds and place them 
spatially anywhere in the theater  

• People experience the immediacy of three 
dimensional sound 

 

 

 



Aspects of an Intelligent/Intuitive Lighting System  

Lamps 

• Capable of spectrum variation 

• Capable of intensity variation 

 

Luminaires 

• Capable of beam variation 

• Capable of varying degrees of diffusion 

 

Controls 

• Luminaire to luminaire two-way control protocol 

• Time-of-day control of color spectrum and intensity 

• Learns client’s space usage preferences 

• Intuitive control protocol  

 

 



The Disruption of Solid-State Convergence  

• We currently have emerging SSL technology 

• The cost of all types of sensors is decreasing 

• Data is expanding at an exponential rate 

• Sensors and Data create the opportunity for 
algorithms  

• People are drawn to systems that make their lives 
easier 

• Products and services already exist that do this 

• Currently lighting systems do not 

• Who will make the next steps and how will that 
impact our industry? 

 

 

 



Examples of  Intelligent/Intuitive Lighting Systems?  

Red Wood Systems 
• Invented by former Cisco Systems Router engineers 

• Companies buy this system solely to get their sensor 
network installed 

• DC system with occupancy, daylight sensors 

• Monitors fixture operating conditions 

Enlighted Inc. 
• Silicon Valley clean-tech start-up 

• Occupancy, ambient light, and temperature sensors 
 

 

 



A Disruptive Technology? 

 Meet Nick D’Aloisio 

 

• 16 year old boy genius 

• While studying for a history exam, 
he grew frustrated with the flood of 
text from Google search results. 

• Developed a “genetic”  algorithm 
to summarize content as a human 
does, in any language. 

• Artificial Intelligence (AI) 
component extracts key points 
from masses of data. 

• Think of the applications 



    
Forces which move humanity and make history, the 
ever – shifting powers that fit new thoughts to new 
conditions , and shape the destiny of mankind.    



A Final Thought – Disruption or Opportunity? 

 
Our current state in this 
story is like that of the 
dryer…lots of dials to 
make our lighted 
environment suit us. 

Our near future is like the 
dryer that requires only 
one button for human 
lighted comfort. 



The Right Direction + Inspiration 

Amputee to climb 

2.109 Stairs 

 

• Actively powered leg 

• Neural signals from brain 

• Doctor transplanted nerve 
cells to hamstring 

• Center for Intelligent 
Mechatronics  at Vanderbilt 
University 

 


