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California’s Lighting Action Plan (LAP) 2013-2015 calls for a 60%–80% reduction in lighting 
energy use by 2020.1 In addition, the Lighting Efficiency and Toxics Reduction Act (AB 1109) 
requires reduction of average statewide electrical energy consumption, by 50% for indoor 
residential lighting, and by 25% for indoor commercial and outdoor lighting, from 2007 levels. 
California law and directives drive the urgency of reducing lighting energy consumption.  Current 
control systems are difficult to use, lack multi-vendor interoperability, are expensive, and as a 
result, are not widely accepted by consumers. 

This project ─ Developing Flexible, Networked Lighting Control Systems That Reliably Save 
Energy (EPC-14-017) ─ advances lighting control system innovation to help realize California’s 
lighting efficiency goals.  One of the key project goals is to facilitate widespread customer 
acceptance of more sophisticated controls through making the controls easier for users can 
understand and manipulate controls for the desired result.  This critical interoperability ensures 
that lighting systems are as easy to use for people as their other electronic components.  The 
goal of Task 4 ─ Standard User Interface Elements ─ is to develop content for a standard for 
lighting control user interface elements, and seek to put that content into formal standards and 
products. 

 

1.0 Introduction and Background 
This report is a deliverable for EPC-14-017, Developing Flexible, Networked Lighting Control 
Systems That Reliably Save Energy. The overall project consists of six technical tasks: 
2. Ubiquitous, Low-Cost Sensing, Distributed Intelligence and Communications 
3. Task Ambient Daylighting - Data-Driven Daylighting Control 
4. Standard User Interface Elements 
5. Outcome-Based Lighting Systems: Methodologies, Metrics, and Controls Testing 
6. Evaluation of Project Benefits 
7. Technology/Knowledge Transfer Activities 
 
This report is a deliverable for Task 4: Standard User Interfaces and builds on the first phase of 
work on lighting user interfaces that LBNL conducted for the CEC from 2009 to 2010.2 The 
purpose of this report is to summarize our findings from a review of user interface elements 
most suited to early standardization.  
 
The overall concept for this work is to derive insight from products currently for sale in the U.S. 
about what user interface elements exist, what form they take, and what patterns exist across 

                                                
1 CPUC-2013, CA Energy Efficiency Strategic Plan, Lighting Action Plan 2013-2015.  
http://www.cpuc.ca.gov/NR/rdonlyres/81B1D776-D00B-4423-ABF2-
B34F814CA749/0/LAP_20131107_Distribute.pdf 
2 Nordman, Bruce, Jessica Granderson, and Kelly Cunningham, “Standardization of user interfaces for 
lighting controls," Computer Standards and Interfaces, October 10, 2011, Vol. 34, pp. 273-279. 
Nordman, Bruce, Jessica Granderson, Alan Meier, Konstantinos Papamichael, Kelly Cunningham and 
Katherine Wu, “Lighting Controls User Interface Standards”, Final Report, prepared for CEC / PIER 
program, October, 2010. 
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devices and manufacturers.  Figure 1.1 shows a style of lighting control typical of the early part 
of the 20th century.  Controls have changed dramatically since then. 

 
Figure 1.1. A traditional type of lighting control 

 
Based on our review of products online and at trade shows, as well as conversations with 
lighting control companies, the project team has identified the most important user interface 
elements to address in our current project work. We have also explored emerging lighting 
concepts for which standards maybe needed in the future—once the technologies have 
matured. This report addresses eight3 topics the project team may consider for standards 
development: 
 

● Lighting in General  ● Scenes 
● Switching (Static) ● Color Control 
● Dimming / Brightness (Static) ● Shading Control 
● Dynamic Control ● Other Topics 

 
Our approach was to rely primarily on information found on manufacturer web sites, using a 
combination of generic product images as well as specification sheets and other materials.  
Some information, such as the use of symbols, can be readily gleaned from photographs.  Other 
functionality, such as indicator light meanings or dynamic behavior (e.g. flashing), can only be 
deciphered with information from external sources, such as websites or asking manufacturer 
staff.  
 
Most products for sale and in use are traditional wall-mounted devices with mechanical 
switches.  These are also most of the devices we reviewed.  However, the number of products 
with general network connectivity for which displays on a wall or on a mobile phone is rising, 
and some of the user interfaces included in this report are from displays, including phone apps. 
 
To define an initial universe of products to assess, we drew on the list of relevant members of 
the National Electrical Manufacturers Association (NEMA), the trade and standards association 
for the larger industry of which lighting controls are part.  These were (as of January, 2017): 

                                                
3 In our earlier work there was a separate topic for Schedule/Timer but we have now merged that in with 
the Dynamic Control topic as they are often integrated. 
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Cooper Controls 
Acuity Brands 
Eaton Corporation 
Encelium Technologies 
Enerlites 
GE Lighting* 
Holophane 
Hubbell Control Solutions* 
Hubbell, Incorporated 

Hubbell Lighting, Inc. 
Juno Lighting Group 
Legrand, North America 
Legrand/Pass & Seymour 
Leviton Manufacturing Co* 
Lithonia Lighting 
Lutron Electronics Co.* 
OSRAM Sylvania Inc. 
Philips Lighting Day-Brite 

Philips Lighting* 
Electronics-North America 
RAB Lighting 
RGB Zone 
Sensor Switch Inc.* 
Universal Lighting 
Technologies* 
WattStopper* 

 
In addition, the Lighting Controls Association (LCA) membership is also relevant.  In the above 
list, those with an asterisk are also members of the LCA.  Other LCA members are: 
 
Cree Inc 
Douglas Lighting Controls 
Eaton’s Lighting 
Echelon Corporation 
ETC 

Hunt Dimming 
Lightronics, Inc 
LSI Industries 
Nedap Light Controls 
OSRAM encelium 

PLC Multipoint 
Schneider Electric 
Siemens 
Synapse Wireless 

 
Finally, we also looked at products from additional manufacturers who are not members of 
NEMA or the LCA. These are (Daintree now part of GE): 
 
MVAVA 
Super Bright LED 

Crestron 
Enlighted 

Daintree

 
While the number of lighting control products is large, in general there are a modest number of 
families of products from each manufacturer that share a common set of user interface 
conventions.  For our research, we evaluated individual models as they provided new 
information, but did not cover those that failed to add anything significant to our library of 
content.  The survey was not intended to be statistical in any way. 
 
The report begins with general observations about lighting controls, then reviews each of the 
nine topic areas, and ends with a summary of conclusions. 
 

2.0 General Observations 
Lighting controls are traditionally in prominent locations in a room for convenience, and are 
generally designed to be visually simple (“quiet”) and attractive.  Thus they tend to be opaque in 
terms of exposing details of their capabilities or operation (Figure 2.1).  The number of types of 
common control modalities is modest and includes toggle/rocker switches, linear sliders as well 
as rotary controls.  Many controls indicate status by their mechanical position, while others use 
indicator lights. 
 
Recent controls have added more capabilities, but to avoid expense and visual clutter have 
often packed more actuation methods into the same hardware.  Some switches behave 
differently if pressed, then held down, or tapped two or three times in close succession.  Some 
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devices no longer have a mechanical switch at all, but only a tactile pad4 that can be tapped or 
held in.  These mechanisms are rarely made clear upon visual inspection.   
 

 
Figure 2.1. A typical “opaque” lighting control with no symbols or text. 

 
Also lately the number of products that include displays is rising, as hardware costs drop, 
network connections (that can take advantage of more control modalities) increase, and the 
number of control abilities present moves past what is reasonable to include in a compact 
mechanical control.  User interface elements do not need to be displayed continuously when on 
a display rather than in hardware, and for that and other reasons they are much more often 
included on displays (fixed or mobile). 
 
Our survey focused on products intended for sale in the U.S.; manufacturers generally rely on 
the normal international conventions for physical mappings of more and less: more is up, to the 
right, and clockwise.5  Thus, labeling of which direction is more (or “on” in the case of a binary 
control) is not needed, as long as it is clear that on/off or more/less is involved in the control (It 
is of course important that a user is able to readily identify that the device is a lighting control).  
It is key that the user understand that state is indicated by the mechanical position after having 
directly actuated the control; that is, for a rocker switch that is pressed in, the flat in position is 
the current state, rather than the other position which is raised and arguably more attention-
grabbing. 
 
Some controls have “locator lights” to make it easier to find them in the dark. We did not find 
any controls that labeled such lights, and they were found in various colors (e.g. white, amber, 
green).  Locator lights were found on the switch itself, and on an entire group of brightness level 
indicator lights.  In principle a locator light need not be on when the light is on; some controls 
turn them off when the light is on, but whether all do is not known.    
 
Most actuators have a single action - a switch is thrown, a button pushed, or a dial rotated.  In 
some cases, a second action has a different meaning -- we call this “secondary actuation.”  
Examples include holding a pressed button for a few seconds rather than immediately releasing 
it, a quick double-press, or pushing in a rotary dial.  In most cases, there is no indication on the 
                                                
4 For example, instructions for a Leviton product are to “Touch once anywhere on the pad to turn lights 
ON at preset level; touch once anywhere for OFF. Touch and hold to select the precise brightness level 
desired.”  On a different Leviton product, “Hold the top of the rocker switch down until the locator LED 
starts to blink. The Decora Digital device is now reset.” 
5 The ISO standard on actuators also includes that “away” is more but we did not find any controls where 
that applied. 
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control that the secondary action exists.  A rare example where a secondary actuation is 
communicated in the user interface is shown in Figure 2.2; normal operation changes the 
brightness level while pushing the control in and then turning changes the color.  However, even 
in this case there are unstated modalities, such as holding it in during a push also has a 
meaning, as does a double-push (and pushing it is also involved in linking the control wirelessly 
to a light source, but this is not an ordinary user interaction). 
 

 
Figure 2.2. A control with secondary actuation. 

 
In some cases we were not able to determine the meaning of a symbol, or the behavior of a  
device.  Lighting controls have many variations in shape, size, color, and overall style of control 
that provide no affordances or cues to users on what the controls can do, their status, or how to 
use them. 
 

3.0 Lighting in General 
The overall concept of lighting 
The most common symbol for lighting in general is a bulb shape with emanating rays.  Most of 
the examples we found had seven rays, though a few had five, six, or nine (see Figure 3.1)6.   In 
addition, the symbol was found with the base up in some cases and down in others.  The 
standard symbol for lighting has the base at the top.  The versions using color (both green in 
this case) were both used on displays, and did not seem to have any specific meaning.  The 
variation with a “w” symbol in the middle of the lamp symbol was found in products from several 
manufacturers, and all apparently targeted for the China market. 
 

 

 
Figure 3.1. Basic light symbol with diverse use of rays and orientation; last on first row is 

the IEC standard symbol. 
 
                                                
6 Some examples had more than 20 though these were non-U.S. devices. 
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Most controls did not include such any generic symbol for lighting, and presumably 
manufacturers assume that users will recognize a lighting control because of its appearance 
and location; usually the bulb symbol is only present on controls that also include non-lighting 
functions. 
 

4.0 Switching (Static)  
Basic turning on and off of a light source 
We encountered both vertical and horizontal switches.  One device7 had a rotary dial for 
brightness that was pushed to turn on or off (it included a text instruction to this effect).  Several 
controls had a pad for tapping8  to toggle between power states; some pads involved no 
physical contact to actuate and instead responded to proximity and/or gestures. 
 
Most on/off switches were unlabeled.  A few had text for On and Off (see Figure 4.1).  One 

manufacturer9 used the symbol on many products to apparently indicate ‘on’ or ‘power’.   

The international symbols for On I and Off  are more commonly used outside of the U.S.  
One product10 was shown with the symbols on a manufacturer’s site (some pages of which are 
in English but with Dutch names for the pages indicating it is derivative of the international site).  
A U.S. retailer11 showed the same unit with the words “ON” and “OFF” (see right two images in 

Figure 4.1).  We also found the power symbol  on a small but increasing number of 
products. 

 
Figure 4.1. Example basic switch with text.  Two versions of same switch model. (TBD, 

Philips, Philips) 
 
Several devices12 used a typical bulb symbol with emanating rays to indicate on (at the top of 
the control), and a bulb symbol with no rays to indicate off (see Figure 4.2). 
 
 

                                                
7 Superbright LED 
8 Legrand Softap™ Dimmer Switch, 700W Tru-universal, 
http://www.legrand.us/adorne/products/dimmers/adtp703tuw4.aspx 
9 Legrand 
10 Philips Hue Wireless Dimming Kit 
11 amazon.com 
12 Lutron Caseta 
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Figure 4.2. Lamp-based “On” and “off” symbols on a single lighting control 

 
All controls we found used the convention that pushing a control up, or a higher control, was 
associated with either “on”, or “more” (as with brightness control).  A remote control13 had an 
“Off” button placed above the up/down buttons, likely because this prominent position at the top 
of the remote, in the upper right, enabled easy access, similar to scene selection buttons which 
began at the top left. 
 
Note that some other countries have the reverse convention (up = off or less), particularly the 
UK and former British colonies, but also others.  In some countries, both conventions are widely 
used.  The U.S. convention is consistent with the relevant ISO/IEC standard on actuators. 
 
Some lights used a “soft on” or “fade off” to ramp the light level between off and on - a feature 
that first became common in automobiles.  We found this referenced in instructions or 
documentation, including on how to enable or configure this feature, but we did not find it in the 
product user interface itself. 
 
Traditional switches, from antique push-button models (see Figure 1.1) to the more familiar 
toggle or paddle switches of the last 50 years, showed by their mechanical position whether 
they are on or off.  More recently controls have increasingly used momentary contact switches 
that lack a distinct mechanical position.  To give feedback to the user on the state, some 
controls include indicator lights.  We surmise that the examples in Figure 4.3 use green or blue 
to indicate on, and red or amber to indicate off. 
 

 
 Figure 4.3. Examples of indicators on switches 

 
 

5.0 Dimming / Brightness (Static)  
Adjusting light level 
Changing the light level was one of the first advances beyond basic on/off control.  The terms 
“dimming” or “brightness” were both widely used as the underlying term/metaphor.  One 

                                                
13 Cooper IR Handset HH17IR; this is similar to TV remote controls which usually have the power button 
at the top for easy location on turning the TV on or off. 
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product’s specification sheet14 noted a feature that “Dimmers offer control of brightness level.”  
So perhaps dimming is the action and brightness the result. 
 
Most dimming controls were not explicitly labeled, but rather relied on dimming being the only 
traditional linear control found on lighting controls.  Most controls separate the dimming function 
from the on/off function, though it is certainly possible to combine them.  We found some 
controls with the dimming function much smaller than the on/off function, and others with the 
reverse size relationship. 
 
We found vertical, horizontal, and rotary dimming controls.  These took the forms of continuous 
sliders, a series of individual level actuators, as well as pairs of up/down controls.  Up/down 
were sometimes arranged vertically, sometimes horizontally, and sometimes as a diagonal.  In 
the diagonal case,15 up (more light) is in the top/left triangle, and down (less light) is toward the 
bottom/right (Figure 5.1: this control actually for shade controls but a similar light control is 
available).  Figure 5.1 also shows a dimming control with separate buttons for each of four 
levels of on, plus an off button. 

 
Figure 5.1. Up and Down controls arranged diagonally; 4-level dimming. 

 
In the horizontal arrangement, we found examples with the left button actuating more light, as 
well as others with left button actuating less light.  One product specification sheet16 had a 
photographic image of the product with left being down, and two line drawing versions of the 
same control with left being up.  In general, up and down are indicated by triangles pointing in 

the relevant direction (see Figure 5.2), though some controls use a  and .  One product17 
used a large and a small version of the brightness symbol to increase or decrease the level.  
Several other products used the brightness symbol emanating small and large rays to indicate 
the minimum and maximum light levels (see Figure 5.3). 
 

 
Figure 5.2. Examples of typical Up and Down symbols 

 

                                                
14 Leviton Decora Digital Dimmer 
15 Lutron Caseta 
16 http://www.colorkinetics.com/support/datasheets/Ethernet_Keypad_SpecSheet.pdf 
17 Philips Hue Wireless Dimming Kit 
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Figure 5.3. Minimum and maximum light18. 

 
Dimming levels are sometimes indicated with a set of LEDs, and usually the level can be 
adjusted by a pair of up/down buttons, with the LEDs changing to match.  This is also helpful 
when the dimming level can be set from more than one location (two conventional wall-mounted 
controls, or a second one being a dedicated remote control or software application).  We found 
several examples with seven lights; another19 had seven lights that could be touched/pressed to 
actuate (combining the dimming level actuation and indication into a single vertical bar), plus an 
eighth at the bottom for selecting Off.  Another had four LEDs, with a fifth indicating off.  We 
found indicator colors of white and green, though the color is often not clear from photographs 
(in no cases did we identify any significance to what color was chosen). 
 
One control20 showed the brightness level within the triangular generic symbol for “variable 
control” (see Figure 5.4), along with a percentage value. 
 

 
Figure 5.4. A use of graphic and numeric indication of dimming level. 

 
One product21 included a remote control with a prominent round silver button on it; this changed 
the dimming level to a specific “favorite” preset level.  Other than the shape and color of the 
button, and that it was below the on/off and dimming controls, it was not labeled (see Figure 
5.5). 
 

 
Figure 5.5. “Favorite” dim level button on a remote control 

  
                                                
18 Prana 
19 Lutron GRAFIK T Dimmer 
20 Philips Color Dial Pro 
21 Lutron Maestro IR Dimmer, http://reader.mediawiremobile.com/Lutron/issues/107167/viewer?page=59 
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On one product in which rotating a dial changes brightness, pushing the dial in and holding it 
increased light output to maximum brightness. 
 
One wall switch22 had buttons labeled “Raise” and “Lower.”  This switch operated by “ramping” 
the light while a button is held in, but if pressed in only briefly (less than half a second), the 
lights turned full on or full off. 
 
One display control23 used a typical brightness symbol (sun with 8 rays emanating) for full on 
and the international off circle (an open circle) for full off, combining a dimming symbol with an 
on/off symbol (see Figure 5.6). 

       
Figure 5.6. Full-on and Full-off from a display-based dimming control. 

 
A marketing symbol from one company showed the difficulty in distinguishing on and off in 
isolation (see Figure 5.7).  PWM is “pulse width modulation,” which is a method applied to the 
delivered power to cause a light source to dim.  By itself, the first light bulb symbol could appear 
to be fully on, and the last one not on, except for the presence (and in the first case absence) of 
light rays emanating.  Only the rays make clear which symbol means ‘on’ and which is ‘off’. 
 

 
Figure 5.7. A marketing symbol for dimming. 

 
An increasing number of products have a low-level “glow mode” (see Figure 5.8), in which lights 
are on most or all of the time at a low level. This changes to a much higher output level when 
triggered by occupancy or a switch. 

 
Figure 5.8. “Glow Mode” from marketing material. 

 

6.0 Dynamic Control  
Controls that automatically change light in response to sensors or other 
information 
Occupancy sensors have long been deployed in residential and commercial buildings.  When 
the sensor detects a human in the space, the lights turn on; similarly the lights are shut off when 
no person is present.  Commonly they are attached to the ceiling, a wall, a corner of two walls 
(or wall and ceiling), and sometimes occupancy sensors are integrated into a switch.  We found 
no occupancy sensors that have any text or symbols on them to indicate their purpose.  By 

                                                
22 Hubbell 
23 Crestron 



12 

themselves, sensors require no ongoing interaction, but users will commonly want to know that 
a sensor is involved in controlling light, understand what sensors are present, and sensor 
location can be important.  Most common are sensors that combine both passive infrared (PIR) 
and ultrasonic sensing.  Such sensors have a relatively similar physical appearance, with a grill 
for the ultrasonic technology and a plastic lens for the PIR sensor. 
 
Occupancy sensors often have indicators, typically one red and one green LED.  At least some 
products use the convention that the Ultrasonic sensor is green and the Infrared one is red24 (an 
obvious association with red and infrared).  Whether all such devices use this convention we are 
not sure.  They flash when motion is detected so that people in the space can understand when 
detection is occurring (to know what causes detection), and to know if the lack of a light coming 
on is due to lack of detection or some other reason.  In most cases, one LED indicates the 
status of one of the sensing mechanisms, and the other LED represents the other mechanism.  
However, for the product on the right of Figure 6.1 the green LED indicates network status, not 
sensing status. 

 
Figure 6.1. Two occupancy sensors with red and green indicators; meaning of green is 

different. (Leviton, Daintree) 
 
A vacancy sensor is the same as an occupancy sensor for its sensing function, but results in 
different control actions.  A human manually turns on a light when entering a space.  When the 
vacancy sensor subsequently detects that no humans are present, the lights shut off.  We found 
no controls that made clear on the exterior which type the sensor is. 
 
Figure 6.2 shows several marketing symbols for an occupancy sensor, with the first conveying 
an electromagnetic beacon, that passive infrared (PIR) is the specific mechanism, that people 
are being detected, and that the light is being turned on and off.  The symbols from other 
manufacturers that similarly show people when referencing occupancy sensing.  One advantage 
of showing people moving in these symbols is that it clearly distinguishes them from standard 
restroom logos in which a person is standing still. 
 

 
Figure 6.2. Human-oriented occupancy sensing symbols: first from interface; last three 

from marketing materials. 

                                                
24 E.g. Lutron Occupancy Sensor, LOS-C Series, Installation Instructions, 
http://www.lutron.com/TechnicalDocumentLibrary/031260a.pdf 
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Some symbols for occupancy sensing indicate the sensing technology.  For example, in Figure 
6.3, the last image (to the right) is for dual-sensor devices; the previous one for a ceiling-
mounted sensor that avoids cubicle wall obstacles.  One potential issue with this approach to 
referencing a sensing function is that the concentric arcs look very similar to the common Wi-Fi 
symbol, and so could connote communication rather than sensing. 
 

 
Figure 6.3. Technology-oriented occupancy sensing symbols (from marketing materials). 
 
A key way to save energy in lighting is dimming (or turning off entirely) artificial light when 
natural light is available.  This requires sensing and actuation, with the term “daylight sensor” 
often used.  Similar to occupancy sensors, few if any daylight sensors have a symbol or text on 
them - they are designed to be minimal and recede into the background.  They do not need to 
call attention to themselves, and do not require user interaction.  However, we did find some 
marketing materials with symbols that reference daylight sensing, as shown in Figure 6.4.  The 
first several images are evocative of the sun, but also are similar to the brightness symbol often 
used in lighting controls. 

 
Figure 6.4. Light/Daylight sensing symbols from marketing materials. 

 
As controls gain microprocessors and more sophisticated displays, changing light status on a 
schedule becomes easier.  The most common symbol found to reference schedule-based 
control is a variant of a clock, as in Figure 6.5 (the purple symbol was labeled “Events” on the 
screen on which it was found).  In the figure on the right, one manufacturer’s web page used a 
clock image in addition to one for a calendar to indicate time-based control. 
 

 
Figure 6.5. Select timing/scheduling/clock icons (second a marketing symbol). 

 
One product has a control for “Timed On” which “sends a high priority ON when pressed which 
expires after the time set.  Active “Timed On” is indicated with a lighted LED.  Note that the 
Timed On function overrides all other functions except daylight harvesting.”25   Some products26 
use the term “Sleep timer to program lights or fan to switch off after a pre-selected length of 
                                                
25 http://cdn.hubbell-automation.com/content/products/instructions/instructions_files/ 
3455C_NXAC-120_Area_Controller_User_Guide.pdf 
26 Leviton Decora Digital Dimmer 
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time,” though in this and other cases the term “sleep” occurs only in the documentation, not on 
the product itself.  Other devices27 can turn lights on and off at “random” intervals (this feature is 
accessible through a phone app). 
 

 

7.0 Scenes  
Presets for groups of fixtures 

A lighting “scene” is a set of settings for multiple independently controllable lighting fixtures or 
fixture groups.  While this might be just on/off settings for each, it commonly includes dimming 
levels as well.  Traditionally, scene settings were static, recently, some devices have included 
scenes with dynamic operation. 
 
Many controls we analyzed had a series of buttons (most commonly four or eight) to select 
different scenes.  These are usually numbered, left blank, or designed to have customized 
lettering selected by the users.  A few had indicators on or next to the switches to show which 
scene was active.  Figures 7.1, 7.2, and 7.3 show a variety of labeling of hardware scene 
switches. 
 
Software displays lend themselves to scene use since they don’t require extra hardware or 
space to provide the feature (since the display and actuation method already exists) so they are 
particularly common on such controls.  Software systems most easily enable custom labeling of 
different scenes by the installer or user.  Software displays also inherently separate the 
mechanism for user control from the electrical switching of power so that scene control doesn’t 
add hardware cost. 

 
Figure 7.1. Example text-based scene controls. 

 

 
Figure 7.2. Example numeric scene controls. 

                                                
27 Leviton Decora Digital Dimmer 
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Figure 7.3. Example symbol-based scene controls. 

 
Related to scenes is the identification of individual lights within a control that covers multiple 
sources (7.4).  These tend to be quite application-specific. 

 
Figure 7.4. Example individual light identification. 

 

8.0 Color  
Determining specific color of light 
Color control is potentially quite complex, with the possibility of combining three (e.g. red, green, 
blue) light sources in varying number, specifying two-dimensional points on a standard color 
graph, or more.  One device28 used a linear scale, controlled by a dial, to select from a spectrum 
of colors, as shown in Figure 8.1. 
 
Color selection on software controls is much easier given the display and actuation mechanisms 
present.  While not for light selection specifically, but rather color more generally, on a PC 
Microsoft Word provides five different mechanisms for color selection.  This includes a variety of 
terms including: gray-scale, RGB, hex color, CMYK, HSB, hue, saturation, and brightness. 
 

 
Figure 8.1. Color selection with a dial. 

 
Figure 8.2 below shows one control29 that is rich in color icons in the product brochure, but none 
of these occur on the actual product.  From left to right below, the icons represent Fixed Color, 
Variable Color, Color Wash, Rainbow Wash, Custom Wash, and Random Color, respectively. 
 

 
Figure 8.2.  Icons from one color control keypad. 

 
Color is multi-dimensional, and people have developed many ways to describe and select 
specific colors, or groups of colors.  Figure 8.3 shows lighting controls for one product30 with a 
particularly wide set of options. 

                                                
28 Superbright LEDs Wireless LED Dimmer Switch 
29 Philips Color Kinetics Autumbra iColor Keypad 
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Figure 8.3.  Display-based color selection interfaces. 

 
Variants of white light comprise one particular aspect of color control.  It is now readily possible 
with LEDs to control the “color temperature” of white light, to shift from cool/blue to warm/yellow 
light.  The control in which the first pair of symbols in Figure 8.4 was found had the warm color 
to the left and cool to the right.  This is the opposite order if arranged by temperature (warm 
colors are associated with a higher spectral temperature). Also, in the course of a day one 
moves from cooler colored light to warmer colors.  Light sources themselves are generally rated 
in temperature in Kelvin. 

 
Figure 8.4. Pairs of images for cool and warm light color. 

 
Providing cooler colors early in the day and warmer colors later is increasingly recognized as 
beneficial for maintaining good sleep habits and cycles (see Figure 8.5). 
 

 
Figure 8.5. A marketing symbol for healthy light. 

                                                                                                                                                       
30 http://www.colorkinetics.com/support/userguides/Antumbra-iColor-Keypad-UserGuide.pdf  
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9.0 Shading 
Controlling natural light entering through a window or door 
Since a primary function of window shades is to control exterior light flowing into a space, 
mechanical shade controls are often adjacent to or integrated with lighting controls.  Shade 
controls usually have words either raise/lower or open/closed, or both.  Raise and lower are 
sometimes substituted by triangles. 
 
One potential source of confusion with venetian blinds is that open/closed can be applied to the 
up/down motion of the shades, or to the tilting of the slats.  Roller shades lack this second type 
of control, though sometimes shades come up from the bottom rather than down from the top, 
reversing the raise/lower effect, but keeping open/closed the same.  Figure 9.1 shows a variety 
of symbols related to shading, and Figure 9.2 a sample dedicated shading control. 
 

 
Figure 9.1. Symbols for shades in general, shade open, shade closed, venetian blind 

control, shade open, shade closed, shading in general. 
 

 
Figure 9.2. A full shade control 

 
We did not find shade controls that explicitly showed the status of the shade in the way that a 
mechanical switch or control with an indicator light would. 
 
At least one control specifically referred to “Drapes.” 
 

10 Other Topics  
Networking 
 
An increasing number of products have the ability to communicate over a network connection to 
a light source or a control.  If the control can communicate to a common external control device, 
most notably a mobile phone, then an indicator and identification of the communication 
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technology  (e.g. Wi-Fi or Bluetooth) could be important.  We did not find communicating 
controls with these indicators. 
 
Accessibility 
 
Many products sold today have features that enable them to be more readily used by people 
with differing abilities.  Blindness or deafness are the most familiar accessibility concerns, but 
other common examples include limited motor control or cognitive impairment.  Elderly people 
may have such reduced capabilities, and conversely, young children lack some capabilities that 
adults have.  Any product design feature intended to enable a wider group of people to use the 
product can be considered under the rubric of accessibility. 
 
A variety of user interface standards include content to make controls more accessible.  
Keyboards usually have raised dots or bars on the F and J keys, and telephone keypads usually 
have a dot on the five key.  Traffic signal lights have limits on the range of colors useable for 
red, green, and yellow, to assure that those that are color blind can distinguish the yellow and 
green lights.  In the software domain, web pages can include text descriptions of images as a 
standard feature of HTML. 
 
We did not find accessibility features in the controls we examined.  However, this does not 
mean that manufacturers did not consider the topic.  Mechanical sizes of elements, force 
needed, choice of color or size of symbols, and other considerations all affect the usability of a 
control for different populations. 
 
Internationalization 
 
Many controls use symbols so that they can be readily understood by people across languages.  
In Figure 4.1 above, we noted a control sold with symbols (+, -) in Europe but with words 
(on/off) in the U.S.  Generally any given symbol has a word or short phrase of equivalent 
meaning for any language; having a standard translation for each symbol/language combination 
would be helpful. 
 
International Products 
 
International (non-U.S.) products form an interesting comparison with those found in the U.S.  
As an example, Figure 10.1 shows two switches from India.  They are likely several decades 
old, and may not reflect what is currently available for sale.  The first is a light switch, which 
shows an icon of light to make clear that it is not switching some other type of device.  The 
second is what is called a 3-way switch in the U.S.—one that can be controlled from two 
different locations.   Arguably 2-way is more sensible, but the naming really needs to be learned 
so either works.  Also, the second image shows that the on position is down, which is normal in 
countries whose technology is derivative of that in the U.K.  In the first image, the light icon is on 
the lower part of the switch, which is the part to be pressed when turning the light on. 
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Figure 10.1.  Two lighting controls from India; circuit breaker lighting label from France. 

 
Energy saving or consumption (to provide feedback to occupants) 
 
A feature in marketing of many lighting controls is their ability to reduce energy use (to save 
money and/or reduce environmental damage).  Related to this, an increasing number of light 
sources or control systems can track and report cumulative energy use.  A symbol for efficiency 
is shown in Figure 10.2, in which the leaves31 allude to environmental benefits, and the hand 
suggests some sense of conscious choice and subsequent control.  Figure 10.2 also shows a 
control with “Eco” on it; presumably this references saving energy, but it is unclear if this is a 
mode to enter or just an indication of its inherent behavior.  What “Eco” means specifically is 
also unclear (and such usage is not unique to lighting). 
 

 
Figure 10.2. Symbol for “Maximized Efficiency”; control with “Eco” indication 

 

Ventilation 

For decades it has been common to periodically find a ventilation control next to or as part of a 
lighting control, usually for a ventilation or exhaust fan, in a kitchen or bathroom (Figure 10.3).  
Most commonly these have a fan icon (Figure 10.4). 

                                                
31 Many non-lighting devices and marketing materials use a leaf (often green) to indicate some 
environmental benefit. 
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Figure 10.3. Several combined fan/ventilation controls. (Lutron, Hampton Bay, TroposAir, 

Westinghouse, Hunter, Lutron, Casablanca,Westinghouse,Westinghouse, Eaton, Hunter) 

 

 

Figure 10.4. Several fan/ventilation symbols. 

 
Emerging interface modalities 
 
New technologies are enabling methods to interact with lighting controls that were not 
previously practical or even possible.  Perhaps the most common emerging way to control 
devices is gestures.  While not a product for sale, we did find a DIY project for controlling a light 
with a gesture (in this case a ‘Harry Potter’-like wand)32.  In this design, each gesture is a 
combination of a horizontal and a vertical movement, so that “on” is right then up, off is right 
then down, and left and up is the “Incendio” spell for a “fire effect”.  Other than the use of up and 
down for on and off, the gesture conventions seem to be locally invented. 
 
There are products for sale on the market that don’t rely on being touched by the user, but 
rather sense hand movement in front of them. 
 
Configuration 
 
Configuring lights is arguably out of scope for this survey since it is (at least today) usually done 
by a professional at installation and not revisited in day-to-day usage.  As sophisticated controls 
become less expensive, and people are familiar with configuring IT systems through their 
phone, many aspects of configuration may become more ordinary activities. 
                                                
32 http://makezine.com/projects/raspberry-pi-potter-wand/ 
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Some lighting controls send messages to control lights, rather than the traditional method of 
simply turning on/off power through wires to the light.  Such controls require some “pairing” (or 
“linking”) activity, similar to what people do for Bluetooth devices (e.g. linking a mobile phone to 
a car).  An example product33 blinks the light once on pairing, and twice when it is “delinked”. 
 

11 Conclusions of Product Survey, and Recommendations 
In this report we have reported on user interface content on lighting controls across seven major 
dimensions.  We found some content in which there is broad existence and similarity across 
devices (e.g. a bulb symbol for ‘lighting in general’) or); some content with diversity in how it is 
rendered (e.g.  triangles, arrows, and +/- to indicate up and down), and some in which interface 
content is generally absent entirely (e.g. symbols for occupancy sensing or daylight sensing, 
though these are found on marketing materials). 
 
Future investigations in this task will recommend content for a potential standard suitable for 
near-term standardization.  We expect significant overlap and matching with the user interface 
recommendations in the “Priority User Interface Elements Memo (December 2016) This report 
and survey makes clear that there is fertile ground for potential standards, and the related 
energy savings that will result.  
 
The next report for this task will include detailed recommendations for specific content, and we 
can see the core content emerging in the findings of this report. 
 
Some of the possible items to address are: 

● A symbol for ‘lighting in general’ 
● Principles on meanings of motions for various types of information 
● How to make clear what non-obvious actuation mechanisms exist (e.g. pushing, pushing 

and holding, tapping, double tapping, etc.) 
● Terminology and symbols around basic switching 
● Terminology and symbols around changing light levels (dimming/brightness) 
● Interpretation of light level quantities 
● Terminology and symbols around light color temperature 
● Symbols and indicators for occupancy sensing and daylight sensing 

 
Items of intermediate difficulty include: 

● Symbols, terms, and indicators for timers 
● Terminology and symbols around shading  
● Symbols, terms, and indicators for ventilation 
● Accessibility 

 
 
 
 
 
 
 

                                                
33 https://www.superbrightleds.com/moreinfo/rgb-led-controllers/wireless-easy-dimmer-series-wireless 
-rgb-led-dimmer-receiver/1871/ 
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Some topics that appear more challenging are: 
● Color selection 
● Scene configuration and selection 
● Schedule-based control 
● International considerations 
● Emerging interface modalities, e.g. gestures, voice 
● Associating individual lights to controls when multiple switches are shown 
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