


LRC Photosensors

Table of Contents

What do you need to know? Page 02
What types are available? Page 03
Where is the best place to put this? Page 06
What signals do these wires carry? Page 08
What can this box do? Page 10
How does this guy feel about all of this? Page 12
How do I commission this system? Page 13
What are the benefits? Page 14
What are the detailed specifications? Page 15
How much energy will this system save? Page 16
Glossary of Terms Page 17



how do I commission
this system?

what can
this box do?

how does this guy
feel about all this?

we’ve invented
a new system for
photosensing – tell
us what you think

about it.

how much energy 
will this system save?

where’s the best 
place to put this?

what 
different 

types are 
available?

what signals do
these wires carry?

PHOTOCELL CONTROL BOX

what can
this box do?

how does this person feel about all this?

What you need to know about Photosensors
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Commercially-available photosensors may 
differ in a number of ways.

• physical size
• field of view (narrow - wide / asymmetric)
• response range (high - low)
• spectral response
• output signal

- designed to connect directly to a ballast
- designed to serve as input to a separate lighting control

Almost all indoor photosensors are built around a silicon photocell, which 
produces an electrical current proportional to how much light is falling on it.  In 
this respect all photosensors are very similar.  Differences include the type of 
lens, filter, and shroud in front of the photocell, as well as the electronics 
incorporated into the housing.

There are several useful variants:

Asymmetric shrouds placed around the photocell lens prevent reflections of 
the sun or other outside light sources (e.g., from cars or standing water) from 
influencing the sensor.

Sideways-looking photocells can be pointed towards walls that never 
receive direct sunlight (for instance the window wall), so the dimming behavior 
of the system is more consistent.

Photocells designed for exterior use allow a single photocell to be used to 
control the lighting for an entire building.  They must be compensated for 
changes in temperature, and either be shielded from sunlight or have multiple 
photosensors in order to measure and then discount the sunlight component.  
Due to high outdoor light levels, their response range must extend up to 
several thousand footcandles.

Photocells designed for interior use must respond to much lower light levels 
than outdoor photocells – typically tens of footcandles.

what different 
types are 
available?

Asymmetric shrouds prevent reflected sunlight 
from influencing the sensor.
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The output characteristics of photosensors vary according to their electronic circuitry and to the settings selected by 
the installer.  The following graphs show the open-loop response (output as a function of input) of eight photosensors 
from different manufacturers. Each single line represents the response for a particular setting. 

All these photocells have built-in circuitry that allows sensitivity adjustments.  Not all photocells have this feature; 
some have a separate control box.
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Photosensor #8 is unique in that the control algorithm depends not only on the commissioning 
adjustment settings, but also on the light level detected during the commissioning process. Because of 
this, the full range of response functions is difficult to determine and the graph shows the response 
functions only over a limited range.
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Correctly positioning the photosensor is the 
first and most important step in the design 
process.

Photocells can be mounted in four different locations:

• outside the building, looking at the sky

• inside the building, looking out of the window

• inside the building, looking down at the working plane

• inside the building, looking at a wall

There is no one ideal location – the best location for your space depends on what 
you want the lights to do.

Always check with the manufacturer that their photocell and their control system are 
suitable for the location you have chosen.

Which location is best for my space?

In working areas, you should ensure that each person has enough light to allow them 
to see their work effectively, so it makes sense to mount a photocell directly over 
each task area.  This is called closed-loop control.  Choose a photocell that has an 
appropriate field of view.  Task areas more than 20 feet from a window are unlikely 
to receive enough daylight to make photosensing cost effective.

In non-working areas such as foyers or corridors, where there are no particular task 
areas to light, the main job of the electric lighting is to provide a reasonably uniform 
level of light throughout the space. Therefore it makes sense to use either an indoor 
photocell with a very wide field of view, or one that looks at the window or a wall, or a 
photocell mounted outside the building (see below).  Photosensors which don’t look 
directly (or exclusively) at the areas they light form an open-loop control system.

Many spaces, especially in office buildings, contain both working and non-working 
areas, so using two or more different types of photocells and a combination of closed 
and open-loop controls may provide the best design solution.

where’s the best 
place to put this?

What about sunlight?

Sunlight is not very good at providing useful and 
comfortable task lighting, and the infra-red component of 
sunlight can overwhelm photocells.  Therefore install 
photocells where the sun does not shine.

Outdoor photocells should look north, or be shielded from 
direct sunlight, or should have multiple photocells in order 
to measure and discount the sun component.

Position and orient indoor photocells so they do not look 
directly at sunlit surfaces.  Pointing the photocell towards 
a wall that never receives sunlight (for instance, the 
window wall) is a good idea.

How many photocells do I need?

In working areas, install a separate photosensor over 
each task area to maximize energy savings.  Private 
offices usually require one photosensor each.

In non-working areas, if you wish to maintain a uniform 
appearance, use only a single photosensor and connect 
all the light fixtures to it.  Ensure that the photosensor is 
well away from direct sunlight and other sources of stray 
or borrowed light.
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Outdoor vs. indoor photosensors

The drawback of placing the photosensor outside is that the system cannot 
compensate or correct for any changes inside the building, such as the closing 
of blinds or the manual switching of lights.  This is a pure open-loop system 
and can be a benefit because local changes won’t influence the lit condition of 
the whole space.  

A photosensor mounted outside the building can also be used to create a 
coherent architectural appearance to the building during twilight and night-time 
by dimming all the light fixtures to the same level.  This may be appropriate for 
important or public buildings, or those in prominent locations.
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Most systems use similar signals, 
though compatibility between 
equipment is still not perfect.

Control box to light switch

The light switch is usually a “push-to-make” or “momentary action”
switch, i.e., one which springs back once pressed.  Pressing the switch 
once will turn the lights on or off, holding the switch down will dim them.

The light switch usually simply connects and disconnects a hot wire 
from the control box.  The signal is 120V.

Control box to photocell

The photocell sends out a current proportional to the amount of light 
falling on it.  The signal voltage is usually around 15V.

Above a certain value the photocell will ‘saturate.’ Additional increases 
in light will not increase the signal voltage.  The saturation point varies 
between different photocells, but is usually high enough for indoor 
applications.  Outdoor photocells have higher saturation points.

Control box to light fixture

The most common signal is the 0-10V analog signal, carried by a 
twisted pair of wires at a low current (<0.5mA).  The ballast’s light 
output is roughly proportional to the signal voltage, although this varies 
by manufacturer.

The drawback of this analog system is that, for a given signal voltage 
the light output is unpredictable.  This is due to voltage drops along the 
signal wires and differences between ballasts from different 
manufacturers.  Interference from nearby 60Hz line-voltage cables can 
cause flicker.

what signals do
these wires carry?
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Typical (roughly proportional) relationship between 
light output and signal voltage for 0-10V ballast

Digital signals are more consistent and are not vulnerable to 60Hz 
interference.  Many digital signals are proprietary, but the non-proprietary 
Digital Addressable Lighting Interface (DALI) system is becoming widely used.

“Phase control” ballasts do not require separate signal wires; the dimming 
signal is carried along the hot wire by shifting the phase of the power slightly.  
These ballasts are useful in retrofits, where installing additional wiring would 
be prohibitively expensive.

For more information on signals, click here.
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The control box ensures both energy 
savings and visual comfort by regulating the 
light output of the fixtures.

The control box receives input from the photocell (in the form of an electrical 
current) and sends out a control signal to regulate the ballast. Sometimes the 
control box is built into the photocell housing.

Five factors commonly determine the control box’s response:

1. Daylight

Every control box has an “open loop response,” which simply describes how its 
output signal is related to its input signal.  Three examples are shown (right) with 
increasing levels of subtlety.

Some systems have a limited range of open-loop responses that can be selected 
using DIP* switches on the control box.  Others have a single rotary 
potentiometer (varies voltage) to set the slope and/or threshold of the open loop 
response, while still others have a programmable memory that allows users to 
save one or more set-points.

For a detailed discussion of open-loop responses, click here.

2. User input

Users should be given a simple, intuitive way to override automatic settings.  A 
light switch is a good example, ideally with separate buttons for dimming up and 
dimming down.

3. Return to automatic settings after user input

Some control boxes wait for a set period of time before returning to automatic 
settings, while others require the user to turn the lights off and on again.  

The X-axis is the optical signal received by the photosensor.  
The Y-axis is the output control voltage (typically the 0- to 
10- Volt signal to the dimming ballast). 

what can
this box do?

Threshold
(single set point)

Continuous dimming
(single set point)

Continuous dimming
(two set points)

User input

Daylight
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4. Automatic / manual switching

Some systems switch the lights on automatically when the measured daylight 
level falls below a certain threshold, while others keep the lights switched off 
until someone presses a light switch to turn them on.  

In the same way, some systems switch the lights off automatically while others 
do not.  For optimum energy savings, the system should switch lights off 
automatically, but not on.  This is usually set using DIP switches or a jumper*.  

5. Time

Passing clouds on sunny days may cause sudden changes in daylight levels.  
To avoid annoyingly rapid changes in light output, control boxes feature a time 
delay setting.  These are set using either DIP switches or a rotary 
potentiometer and are seldom calibrated.
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Daylight dimming systems are highly 
susceptible to being overridden or 
decommissioned by room occupants.
If occupants become dissatisfied with the system, they commonly cover (i.e. put duct 
tape over) the photocells to prevent the lights turning off, thus eliminating any energy 
savings.  

Following these points should ensure successful dimming system:

• Provide manual override.  No automatic control system can ensure visual comfort 
under all conditions, but if occupants can override automatic settings when required, 
they’ll be less likely to permanently decommission the system.  

• Place the photocell in a location where its output will be predictable, Check that no 
torchieres or wall sconces are shining up into it, that no daylight will reflect up into it, 
and that the photocell cannot see surfaces on which direct sunlight is falling.  

• Label every light switch clearly.  If possible, state which lights (or which area) it 
controls, and state that the lights are also daylight-linked.

• Ensure that the photosensor’s off-switching time delay is set to at least ten 
minutes to avoid annoying fluctuations in light level as the sun passes behind clouds.

• Use dimming ballasts rather than on/off switching ballasts in office areas and any 
other permanently-staffed area, so occupants are not annoyed by sudden reductions 
in light level.

• Store the operating instructions and record the control system’s commissioning 
settings somewhere safe and accessible, so occupants can refer to them if required.

how does this guy
feel about all of this?
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Commissioning is often a trial-and-error 
process, but is important in ensuring proper 
operation.
The IESNA Handbook offers this definition of commissioning:

"... a systematic process that ensures that all elements of the 
daylighting system perform interactively and continuously according to 
documented design intent and the needs of the building owner." 

Unfortunately, commissioning is usually a trial-and-error process of adjustments 
intended to stop the system behaving in ways which seem unpredictable.  The most 
common sources of unpredictability are:

• system is wired incorrectly

• sensor is being “flashed” by a reflection of the sun or a luminaire

• sensor is detecting direct sunlight falling on a light-colored surface

• sensor is detecting uplight from a wall sconce or torchiere

• sensor’s angle of acceptance is too small so it responds to movements of people or 
objects directly beneath it

• time delay setting is too short so the sensor responds to passing clouds

The commissioning process is different for different systems.  Some systems have 
only one potentiometer or DIP switch to provide adjustment; others can have a 
confusing variety of adjustments.  These adjustments generally do not change the 
form or type of control algorithm, but rather determine constants such as set points 
and signal ratios.  For a detailed discussion of the commissioning process for the 
three basic types of control algorithms, click here.

Regardless of the settings chosen during the commissioning process, it is important 
to ensure that these are written down and stored for future reference.  Lack of 
information about lighting control systems is a common reason for them being 
decommissioned by building managers.

how do I commission
this system?
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we’ve invented
a new system for
photosensing – tell
us what you think

about it!

Conventional photosensor system

LRC’s new Self-commissioning Photosensor
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Retrofitting

The Self-Commissioning Photosensor (SCP) is especially cost effective in retrofits because it 
requires no extra wiring (currently under development).  Retrofitting can be accomplished in 
three easy steps:

1.   Replace existing ballast with phase-control dimming ballast
(available from: Advance, Motorola, Prescolite, ESI, MagneTek, GE, Osram Sylvania, 
and others)

2.   Replace existing wall switch with SCP control unit
3.   Install wireless photocell in ceiling

1. wireless photocell reduces installation costs
2. control box fits inside a standard light switch mounting box
2. LRC system self-commissions in two minutes, improving accuracy and 

saving time over conventional systems

…for detailed specifications, click here

Three unique benefits distinguish the 
LRC’s photosensor from conventional 
systems:
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• wireless operation to reduce installation cost and ease commissioning

• ceiling-mounted photocell will operate for ten years on a 9V battery

• fits in standard electrical wall box, uses <1.2W.  

• self-commissioning features: 

- photosensor automatically calibrates itself and sets operating points based on 
its own measurements at the task / work plane and ceiling

- photosensor can commission itself in less than two minutes

- photosensor can commission itself at any time in which daylight is present 
and relatively constant

• switches lights off in addition to dimming, for extra energy saving

• either 1-10V or phase control dimming (selectable with DIP switch)

• manual on/off for user override

• user chooses level of energy savings (from maximum, aggressive dimming to 
minimum, slight dimming)

• sliding set-point to handle changing ceiling / work plane illuminance ratios as 
daylight levels change

• microprocessor control

LRC Photosensor – Detailed 
specifications:

All circuitry fits inside a standard 
electrical wall box.

we’ve invented
a new system for
photosensing – tell
us what you think

about it!
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For this reason, it is best to install lighting that requires occupants to switch it on 
manually; systems that switch lights on automatically waste energy.

Photosensor systems can, in theory, reduce lighting energy use by up to 75%; in practice 
50% is good, 30% is typical.  This depends on the amount of available daylight and the 
care taken when specifying and commissioning the system.

To calculate the likely reduction in energy use in a particular space, first work out the 
“average daylight factor” in the space, as follows:

Average Daylight Factor (DF) = 

W is the total area of all the windows, A is the total area of the walls, ceiling and floor, and 
θ is the vertical angle of sky visible from the window (typically 40 to 80 degrees).

Theoretical lighting Theoretical lighting
DF energy saving energy saving

(dimming systems) (switching systems)

1% 42% 8%
2% 55% 34%
3% 62% 46%
4% 66% 55%
5% 68% 59%

As well as lowering the electric power demand, dimming the lights also reduces the 
thermal load on a building's cooling system when the building is running its air 
conditioning.  This adds about 20% to the resultant energy savings.

The main threat to energy savings is occupant dissatisfaction.  Dissatisfied occupants are 
likely to take it upon themselves to decommission systems that annoy or inconvenience 
them, defeating any energy savings.

Energy savings from dimming ballasts are not quite linear – click here for more 
information.

how much energy 
will this system save?

θ x W

A

Measured reductions in energy consumption from 
the LRC’s Self-Commissioning Photosensor, 
which uses manual on-switching

The most effective way to save lighting energy 
is not to turn the lights on in the first place.
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Glossary of Terms:

Algorithm

A decision-making process that determines the output of a system in response to one or more inputs.  An example of a simple 
algorithm is one that switches the lights off when outside light levels exceed 1000 lux; a more complex algorithm might dim lights up 
and down in response to several factors such as daylight level, occupancy sensor information, and time functions.

Analog signal

Information is encoded as the magnitude of a continuously variable quantity such as voltage. For instance, the analog signal 
commonly used to control dimming fluorescent lamp ballasts varies between 0.5V (minimum dim level) and 8V (maximum dim level) 
with intermediate voltage values corresponding to intermediate light output levels. In contrast to this, a digital signal uses a pattern of 
fixed voltage levels to represent discrete numerical values. 

Average daylight factor

A mathematical approximation to the ratio between the daylight illuminance on an interior working plane, and the simultaneous 
daylight illuminance outdoors.  Several different formulae exist, but all of them involve a single, simple calculation, rather than 
requiring the calculation of the actual average value for the many different locations within a space.  Average daylight factor can be 
used in conjunction with diffuse daylight availability graphs to calculate likely energy savings from daylight linked controls. 

Building automation system

A networked communication system that controls HVAC units, and sometimes other systems such as security and lighting. Network 
devices are usually connected by twisted pair wiring, or by structured cabling (e.g., cat 5, cat 6).

Calibration

The process of associating an instrument readout with a known unit of measurement.  For example, a thermometer is calibrated by 
immersing it in an ice-water bath and associating the corresponding reading with 0° C. Similarly, an illuminance meter might be 
calibrated by exposing it to a known illuminance from a standard lamp and then adjusting the readout scale so that the reading 
equals the known illuminance.  Calibration is often one part of the commissioning process for lighting controls.
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CIE

The International Commission on Illumination, abbreviated as CIE from its French title Commission Internationale de l'Eclairage. The 
CIE is an organization devoted to international cooperation and exchange of information among its member countries on all matters 
relating to the science and art of lighting. The CIE is a technical, scientific and cultural, non-profit, autonomous organization.  
Founded in 1913, it has become recognized as the leading authority on the subject and as such is recognized by ISO as an 
international standardization body.  The CIE is responsible for the definition of the lumen, and various classification systems for 
chromaticity co-ordinates, color similarity (MacAdam) ellipses, correlated color temperature, and color rendering.  It takes an active 
interest in standards for workplace illuminance and glare ratings.  http://www.cie.co.at/cie/

Closed-loop control

Also known as “feedback”, closed-loop control occurs when the photosensor can “see” the light from the luminaires it controls.  When 
the photosensor detects a change in light level (due to daylight), it dims or brightens the luminaire, and then the “loop” is closed when 
the photocell detects the resulting change in light level.  See open-loop control and feedback.

Commissioning

The IESNA Handbook defines commissioning as "... a systematic process that ensures that all elements of the daylighting system 
perform interactively and continuously according to documented design intent and the needs of the building owner."  To achieve this, 
commissioning engineers may vary the position and/or orientation of photocells, the photosensensor’s time delay, and various set-
points which are part of the photosensor’s control algorithm.  Before commissioning begins, components should be tested to ensure 
that the system has been installed correctly.

Cosine law

The mathematical description of how the illuminance on a surface varies as the angle of incidence is changed. For a given intensity, 
the illuminance is highest for light at normal incidence, and decreases according to the cosine of the angle made between the 
incident light ray and the surface normal, a line perpendicular to the surface. 
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Cosine response

A photocell whose response to light follows the cosine law is described as having a cosine response. Such a response is analogous 
to the illuminance on a flat plane (although the photocell itself is not usually flat) and thus measures planar illuminance, rather than 
spherical or hemispherical or any other special form of illuminance.

DALI

Digital Addressable Lighting Interface; a standard for networked ballasts and transformers that allow each luminaire in a building to 
be individually addressed and controlled. A networked system of DALI equipped components allows architectural “scene setting”, and 
provides fault reporting in the event of a failed lamp or ballast.  DALI is expected in the future to provide testing and monito ring of 
emergency luminaires, and to support daylight dimming systems.  DALI is supported bymany major ballast manufacturers, and 
allows ballasts from any of these manufacturers to be used interchangeably.  http://www.dali-ag.org

Daylight

Light from the sun. Daylight can be simplified into four components: direct sunlight, blue skylight, light diffused through clouds, and 
the circumsolar component consisting of light scattered to form a bright disc around the sun.

Daylight factor

The ratio of the indoor illuminance due to daylight to outdoor illuminance from an unobstructed sky. Daylight factors vary for different 
locations within a building and for different sky conditions. See average daylight factor.
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Daylight linking

The control of luminaires in response to daylight conditions in order to provide comfortable visual conditions, and, where possible, to 
save energy and energy costs by dimming the luminaires or switching them off. It is possible to measure daylight in many different 
ways, and to control luminaires in many different ways in response to it.

Daylighting

The art and science of making widespread use of daylight within a building to create visual comfort, to enhance the building’s 
appearance, and/or to save energy and energy costs. Daylighting is affected by factors including the building site, the building’s 
orientation, the size and shape of windows, the glazing, the use of shading devices, the lighting design, and the type of lighting 
control system.

Dip switch

An array of small, single -throw switches that are assembled as a package for printed circuit board mounting. (DIP stands for Dual 
Inline Package.) Dip switches are often an inexpensive means of allowing user-input for the calibration/commissioning process. A line 
of several dip switches allows a user to select between several different responses or settings, sometimes in the form of a binary 
code.

Feedback

A term used to describe the condition when the output of a control system affects the input. Feedback is used intentionally in closed-
loop control systems to help overcome unpredictable conditions. In this case the controller “sees” the results of the changes it makes, 
and makes further adjustments based upon the new information. Feedback in open-loop systems can lead to undesirable effects 
such as oscillations, or rapid on/off cycling of the luminaires.
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IESNA

Get definition from IES website.

The Illuminating Engineering Society of North America. An institution which sets standards for professional competence among 
lighting engineers, and provides advice on the application of lighting techniques and technology to the lighting community, and to 
society at large.  IESNA publishes the Lighting Handbook, a wide variety of technical guides on lighting, the magazine Lighting 
Design and Application (LD+A), the peer-reviewed IES Journal, 

Jumper

A removable electrical shorting tab that provides a means of establishing an electrical connection between two circuit points. Their 
installation or removal allows modification of the circuit. Jumpers perform the same electrical function as switches, but are more often 
used for user-selectable settings that rarely need to be changed after initial setup.

Mesopic

Relating to states of visual adaptation where the spectral sensitivity of the eye is betweenscotopic (rod vision) and photopic (cone 
vision) resulting in a spectral sensitivity that is some combina tion of the two. Mesopic conditions typically exist for light levels between 
0.01 and 3 cd/m2.

Momentary action switch

A light switch which springs back when pressed, as opposed to a rocker switch which remains in its new position.  A momentary 
action switch is a convenient input device for dimmable luminaires; a rapid press-and-release causes the luminaire to turn either on 
or off, whereas holding the switch down causes the luminaire to dim up and down.
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Occupancy sensor

A sensor intended to determine whether or not a space is occupied.  All commercial occupancy sensors primarily sense motion. 
Motion can be detected passively by detecting changes in the infrared radiation of warm objects, or actively by sonar or radar 
techniques (ultrasonic and microwave sensors). Some occupancy sensors use a combination of techniques including acoustic sound 
detection to determine if people are present. They can be mounted in the ceiling, on the wall, on to furniture or within luminaires.

Open-loop control

Open-loop control occurs when a photocell cannot “see” the light from the luminaires it controls. In an open-loop system the controller 
adjusts the light output of the luminaire according to a predetermined algorithm with no feedback of what the actual light level is. See 
closed-loop control.  Open-loop control occurs when the photocell is mounted outside the building, or when it looks out of a window. 

Optical radiation

Part of the electromagnetic spectrum that includes visible, ultraviolet and infrared radiation. Electromagnetic radiation within these 
wavelengths is readily controlled with common optical materials such as glass and plastic lenses.

Passive infra-red

An occupancy-sensing technology that detects the motion of warm objects, including the human body, by detecting the infrared 
radiation emitted by such bodies. The term passive refers to operating principle whereby the device does not output any signal, but 
only detects what signals already naturally exist. 
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Phase control

A means of transmitting a control signal along an electrical power cable, in which the power is interrupted very briefly at the beginning 
or end of each cycle.  Phase control is a simple type of power line carrier (PLC) signal.

Photocell

A light sensitive electronic device. The component within a photosensor that provides it with its light-sensing ability. Photocells are 
usually either a photoconductive cell (e.g., CdS cell) or a photodiode. Different photocells have different spectral responses to optical 
radiation. Filters may be used to correct the spectral response of the cell so that it closely resembles a photopic response.

Photoconductive cell

A device whose electrical conductivity increases with light falling on it. They function as light-sensitive variable resistors and are 
easily incorporated in simple circuits. Photoconductive cells made of cadmium sulfide (CdS) have spectral sensitivities closely 
matching a photopic response. Photoconductive cells are used extensively for on/off control. Their non-linear response to light and 
tendency to drift in response over time and temperature make then less suitable for fine control.

Photodiode

A device which converts light energy (photons) to an electric current. The amount of electric current is proportional to the amount of 
light falling on it.  Photodiodes are useful as both photovoltaic (PV) devices for generating electricity and as small electric circuit 
elements for sensing light. Since the devices are highly stable,and the photocurrent signal produced is proportional to the incident 
light, they are used when fine control and measurement of light is needed. Photodiodes are used in most commercial photosensors
that involve dimming.
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Photosensor

A light sensing device that includes a photocell, input optics, and a mechanical housing, along with any necessary electronics, that is 
part of a lighting control system.

Photopic

Relating to the state of visual adaptation where the spectral sensitivity of the eye is determined by the cone type photorecepto rs.
Photopic conditions typically occur for light levels that exceed about 3 cd/m2. Vision under these conditions vision is described as 
having good color perception and high acuity (capable of seeing fine detail). Unless qualified by other terms, the definition of light 
uses a photopic spectral sensitivity, peaking at 555 nm wavelength.

Polar coordinates

The coordinate system most commonly used to define the photometric output of luminaires, and the orientation of luminaires in a 
space.  Polar coordinates consist of the angle of azimuth (equivalent to a compass bearing, usually denoted “c”), the angle of 
elevation above the downward vertical (usually denoted “γ”), and a magnitude, or distance measurement (usually denoted as "r" for 
distance or "I" for intensity).

Potentiometer

An electrical device consisting of a variable resistor configuration that is used to set an output voltage. Typically, a manually operated slider or 
dial is used to control the output voltage.  Potentiometers are often used to set gains or the threshold voltages within photosensor circuits. 
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Sconce

A wall-mounted luminaire, usually of ornamental appearance. Wall sconces are used in both domestic and commercial applications.

Scotopic

Relating to the state of visual adaptation where the spectral sensitivity of the eye is determined by the rod type of photoreceptors. Light levels 
must be extremely low for pure rod vision, less than 0.001 cd/m2, or star- light conditions,. Consequently, scotopic conditions rarely exist when 
lighting is present. See Mesopic and Photopic.

Spatial response

The variation in sensitivity to light that is incident on the photosensor from different locations. Light from different locations is weighted by the 
spatial response to determine the overall sensitivity of the photosensor to a particular distribution of light. See cosine response.

Spectral response

The variation in sensitivity to different wavelengths (or frequency) of optical radiation. Since white light consists of a composition of many 
different wavelengths, each wavelength band is weighted by the corresponding spectral response for that band and then all are summed to 
determine to overall response to a particular spectrum of light. Filters can be used to correct the spectral response of photocells so that they 
closely resemble a photopic function.

Structured cabling

A system in which a patch panel is used to facilitate quick changes to the routing of signal cables in a building.  Structured cabling can be used to 
carry the IT network, the building automation system, and the lighting control system.  Structured cabling typically uses cat 5 or cat 6 cables with 
RJ45 connectors.
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Torchiere

A free standing luminaire that provides uplight.  Usually over 6’ tall to avoid glare, these luminaires are often ornamental, and can be used in 
domestic or commercial spaces.

Twisted pair

The most common type of cable used to carry lighting control signals, twisted pair is usually formed from a pair of narrow diameter, PVC coated, 
solid-conductor wires twisted together approximately every half inch. The twists help to reduce radiated interference from nearby power cables.  
Twisted pair is unsuitable for high frequency lighting control networks.

V(lambda), V(λ)

The luminous efficacy function describing the spectral sensitivity of the human visual system under photopic conditions. V(λ) is defined 
by the CIE and is an integral part of the definition of light.
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