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It’s a universal fact that speakers don’t all 
work or sound the same. And for anyone craving 
an audio aficionado’s dream setup and venturing 
into research and testimonial mode, it can quickly 
become a highly subjective and overwhelming topic. 
A look at the market will reveal that most speakers 
available are point source. But there is another 
category of speakers that don’t get a lot of airtime, 
line source, which can add to the confusion. 

What is the difference between these two 
speakers? What’s the best fit for a home theater 

or a large open media room? The answer comes 
down to physics and math. The difference between 
a line source and a point source speaker is in the 
way the sound propagates, or moves, in the room. 
Understanding how the sound is going to propagate 
in the room is a critical factor of ensuring superior 
audio clarity and an exceptional listening experience. 

Overview of Point Source Speakers
Imagine a stone being dropped into a pond, 

creating circles that get bigger and bigger as they 

By

Luc Guillaume
(Managing Director, Wisdom Audio)

Consider the Source

This article discusses the differences between 
Line Source and Point Source speakers, 
detailing what applications best suit each 
technology, and how differences in speaker 
technology impact placement, design, and 
sound clarity.

Line Source Speakers vs. Point Source 
Speakers in Media Rooms

Here’s a line source speaker on the wall. A line source provides more direct sound vs. reflected sound because the audio expands like a cylinder, 
transferring energy with only a 3 dB of loss per doubling of distance. Line sources have half the propagation loss of point sources, providing better row-
to-row consistency and more power over distance. For example, if the ceiling and floor area represent 48% of the total in room boundary, and with 
line source audio directed in a cylinder, that’s 48% of total boundary no longer activated. This equates to hearing more of the audio directly from the 
speaker and less of the room as well as a wider sweet spot because there are many fewer reflections. 

Photo by Derek Novaes



ax Audio Praxis

42 | February 2018 | audioxpress.com

radiate outward from the source. That is an example 
that’s often used to describe how waves (sound and 
otherwise) move. In a 3D world, that circle would be 
a sphere. The waves of sonic energy from a point 
source speaker expand in all directions in an ever-
enlarging sphere. The sound thins out quickly as 
the sphere grows, expanding both vertically and 
horizontally.

 In an infinite open space (or even a very large 
outdoor space such as an outdoor festival), the 
sphere expands, losing power as it goes (more on 
that in a minute) but the listener always knows 
exactly where the sound originates. In a real-
world, confined space (e.g., a media room), every 
time a part of that sphere encounters a surface—a 
wall, a floor or ceiling, furniture, etc.—the surface 
reflects part of the sphere back in the opposite 
direction from which it came. This sets up a series 
of sound waves, both direct and reflected, and can 

give listener a sense of being enveloped by sound. 
But that effect comes at a price in both decreased 
clarity and uneven volume throughout the space. 
In a dedicated home theater room, carpeting and 
acoustic treatment or panels can help control and 
dampen the reflection at the highest frequencies 
(10 kHz and above) and enable the listener to hear 
more information from the speaker. Carpeting 
and treatments tend to blend in well with the dark 
environment of these spaces. In a modern living or 
media space with an open concept design—where 
there tends to be harder surfaces such as windows 
and tile or wood floors—acoustic treatments may 
not be a practical or an aesthetically appropriate 
solution. Without being able to control the sound 
reflections via architectural treatment of surfaces, 
it degrades the listening experience. 

Then there’s a little law of physics called the 
inverse-square law, which dictates that total energy 

a) Here’s a point source speaker representation within a room. b) Audio 
from a point source expands as a sphere losing 6 dB per doubling of 
distance (inverse-square law). c) As the audio encounters the ceiling, it 
reflects downward and continues to spread out. d) It continues to thin 
out as it also hits the wall behind the speaker. e) The result is a lot of 
confused, delayed versions of the original signal, along with the direct 
sound listeners actually want to hear. 

a) b)

c) d)

e)
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from a point source (e.g., a traditional loudspeaker) 
drops by 6 dB per doubling of distance from the 
source. In the world of physics, a 3 dB drop 
represents the energy being cut in half. In the real 
world, it takes a drop of about 8 to 10 dB before 
the listener perceives that the volume has dropped 
by half. So, let’s do the math. If you measure the 
output of a traditional point source system from 
1 m and get a reading of 90 dB, that drops to  
84 dB at 2 m, 78 dB at 4 m, 72 dB at 8 m, etc. 
So, the listener who is about 6 m from the source 
not only perceives that overall level is about half 
of what the listener at 2 m perceives, but clarity 
suffers as well as you move away from the source 
and listeners hear more and more reflections and 
less direct sound.

In a modern media room environment, the 
ideal loudspeaker would enable tight control over 
dispersion patterns to eliminate or at least diminish 
the decrease in clarity caused by the listener hearing 
both direct and reflected sound information.

Overview of Line Source Speakers
To understand how line source speakers 

function, let’s go back to that pond used in our 
earlier example, but this time let’s imagine that 
instead of a stone, we have a wooden plank a few 
feet wide that’s on the edge of the water. When the 
wood is pushed, it creates a wave the same width 
as the plank and carries that energy forward. In 
this example, the piece of wood would be a line 
source speaker, which propagates sound in the 
room in the same manner. A line source results 
in a pattern that is less of a sphere and more of a 
cylinder. This has two advantages, the first being 
a significant decrease in reflected energy, which 
results in greater clarity. The second advantage 
is that a line source is also bound by the inverse-
square law, but the numbers are different—with 
only a 3 dB drop per doubling of distance. So, 
using the same example as before, a line source 
that’s playing at 90 dB at 1 m will read at 87 dB at  
2 m, 84 dB at 4 m and 81 dB at 8 m. The practical 
effect is that the line source speaker can play at a 
lower volume at the source and still have enough 
energy to provide a top-notch listening experience 
to listeners further from the source. 

A line source speaker can be vertically mounted 
on or in the wall at a high enough elevation to ensure 
an optimal listening position for someone sitting 
or standing in the room. Because the cylinder of 
sound results in far fewer reflections, the ceiling and 
floor virtually disappear as reflective boundaries. 
This makes line source ideal for open-architecture 
designs. Because the sound is concentrated where 

the listener’s ears are, it does not “thin out” nearly 
as quickly, and you have surprisingly uniform sound 
pressure level (SPL) throughout the listening space. 
People sitting near the speakers and far away will 
hear close to the same volume. 

To hear the TV in the kitchen in a modern, open-
concept home, a point source speaker must play 
loud enough to carry the energy over the distance. 
It is going to be louder closer to the speaker (e.g., 
someone sitting on the couch) and less loud to 
someone in the kitchen. With a line source speaker, 
because the energy decreases slowly, the audio will 
carry much farther without having to increase the 
volume. A person can walk around the entire space 
and feel that it’s not so much louder or softer in 
any area of the room. 

The Geometry and Physics of Sound
In addition to how each speaker propagates 

sound in the room, the geometry of the space 
plays a significant role in the listening experience. 
By measuring and calculating the value of each 
boundary with the space, listeners can determine 
their representative percentage. For example, in a 
space that is 25’ × 20’ × 11’, the floor and ceiling 
would be 50% of the total boundary while the 
sidewalls would make up the other 50%. In a space 
that is longer than it is wide (60’ × 40’ × 11’), as with 
many modern entertainment spaces, the ceilings 
and floor represent almost 70% of the space, while 
walls are around 30%. Since line sources push audio 
down a line, it essentially eliminates ceiling and floor 

Line sources suffer from half as much “propagation loss” as point sources, regardless of 
whether these point source speakers are horns or domes. This means that at a reasonable 
listening distance of 4 m (slightly over 13’), a line source will be only 6 dB down in volume 
from their 1 m sound pressure level (SPL). By contrast, the point source will be 12 dB down. 
To make a fair comparison of 1 m sensitivities at this reasonable listening distance, you 
need to add 6 dB to the line source’s measurement. As an example, the 95 dB SPL 1 m 
sensitivity of the Wisdom Audio Sage Series L75 line source is equivalent to having 101 dB 
SPL in a “normal” point source speaker.

This chart shows the same speakers, but with the equivalent of 400 W (26 dBW). This 
yields 115 dB at the listening area 4 m back from the speakers. In the case of the line 
sources, people who are closer to the speakers are less likely to damage their hearing.

Equivalent 4 m Sensitivity

Listening distance in meters 1 m 4 m

Point source dB SPL at 1 W 101 dB SPL 89 dB SPL

Line source dB SPL at 1 W 95 dB SPL 89 dB SPL

Need High SPL?

Listening distance in meters 1 m 4 m

Point source dB SPL at 400 W 127 dB SPL 115 dB SPL

Line source dB SPL at 400 W 121 dB SPL 115 dB SPL
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boundaries, which make them an excellent choice for 
large rooms or those with architectural challenges, 
such as vaulted or coffered ceilings and hard floors. 
This results in the listener experiencing a massive 
improvement in clarity as much more direct sound 
reaches their ears than reflected energy. When a 
point source speaker is played in that same space, 
the listener would hear sound coming from the 
speaker and 100% of all the potential reflection 
within the space. 

Let’s also take this opportunity to address the 
difference between a true line source, such as the 
planar magnetic drivers made by Wisdom Audio, 
and more common line array setups. A line array 
system is not a true line source, but rather a way of 
combining many point-source drivers in a manner 
that can mimic some of the characteristics of a 
true line source. The best way to visualize it is that 
the top and bottom elements of the array provide 
“steering” energy. In other words, they basically 

flatten the sphere from the top and bottom to 
control dispersion.

Another physical phenomenon of sound 
dispersion that line sources largely overcome is 
comb filtering. When multiple drivers or cabinets 
are combined to create the desired SPL, the issue 
of reflections is not only caused by the surrounding 
area and items in it but also from the multiple 
speakers’ drive units themselves. 

Let’s go back to our pond example again, 
and this time we’ll drop two stones about a foot 
apart from each other. The way the waves from 
each stone smash into each other creates what is 
known as an “interference pattern.” Depending on 
if the waves crash into each other when they are 
in a “peak” or a “valley” will cause the energy to 
either double or for the waves to cancel each other 
out. In practical application, it means that some 
frequencies are cancelled out resulting in a wave 
form that looks something like a comb (hence the 
name) and a perceived “thinness” of the sound. 
Speaker designers as well as those who design entire 
systems using point source speakers go to great 
lengths involving both speaker placement as well 
as DSP to minimize the effect of comb filtering. 
Because a true line source has all the sonic energy 
emanating from a single source, comb filter is all 
but eliminated. 

Surround Sound and Immersive Audio
Within a traditional surround sound media room 

setup using point source speakers, the left surround 
and the right surround play at the same level and in 
balance to achieve the perfect listening seat, called 

a) An example of a Wisdom Line Source speaker is the Sage 
Cinema Series Line 3, using planar magnetic thin-film technology, 
ideally suited for installation behind an acoustically transparent 
screen, as a main speaker or surround. b) The second image 
shows the Wisdom Planar Magnetic Driver in more detail. c) The 
third image shows the planar magnetic film.

An example of a Wisdom Audio Point Source speaker 
is the Sage Cinema Series Point 3, which features 
a rotating high-frequency drive unit for vertical or 
horizonal placement.

a) c)b)
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the “sweet spot” or the “money seat.” Everything 
aligns there, and dealers often work hard to achieve 
that balance, using a microphone to gather audio 
measurements. A listener might be able to have 
the same sound quality when he or she moves one 
seat left or right or in front, but the farther the 
listener moves toward one side, the more the left 
or right channel is the only speaker heard. Line 
source speakers, however, increase the number of 
“money seats” to a wider area, making them an 
ideal option in the surround channel positions. The 
sound is more consistent from seat to seat, allowing 
everyone to have the same shared audio experience. 

Finally, the last channel to consider are the 
height channels—in the ceiling, responsible for 
adding an immersive audio layer to the experience. 
Here, line source speakers wouldn’t be a practical 
solution because they would have to be installed 
into the entire ceiling to cover everyone. An ideal 
immersive audio setup mixes point source and line 
source speakers, with line source providing Layer 1 
(LCR + Surrounds), and point source providing the 
height channels. Since line source speakers do not 
interact with the ceiling or floor the point source 
height channels are able to radiate energy down 
over the listening area with greater clarity.  

Combining Sources for Optimal Audio
Combining both line and point sources into a 

single, coherent system is what Wisdom Audio has 
been doing since 1996. All the company’s products 
from the top-of-the-line Wisdom series featuring 
very large planar drivers in either a free-standing 
or wall-mounted configuration and moving through 
the Sage, Insight, and Superbar lines combine 
planar line sources with custom designed and 
manufactured point source drivers to reinforce 
the low end. 

Why? While a line source planar driver creates a 
coherent and clear sound source, the planar driver 
must get fairly large (such as in the Wisdom series) 
to reproduce lower frequencies. Combining planar 
drivers with point source subwoofers, is literally the 
best of both worlds in an audio sense. 

Consider the Environment to Determine 
the Source

Which speaker is best? It depends on the 
environment. Line source speakers are ideal for 
spaces with marble, ceramic, or wood floors; 
reflective or high ceilings; large, open spaces; highly 
reverberant room, and multi-row media rooms or 
cinemas. In these applications, line sources enable 
listeners to hear more audio directly from the speaker 
and less of the room. Every seat becomes a coveted 

money seat with each listener hearing nearly identical 
volume and clarity. Point source speakers span a 
range of prices to fit any budget, making them a 
popular option for many dedicated home theater 
rooms where radiating sound reflections can be 
controlled by carpet and acoustic treatments that fit 
within a plush, dark cinema design. They also are the 
perfect complement for listeners looking to add that 
immersive capstone to their theater, receiving the 
benefits of line source speakers in the LCR channels 
and point source in the height channels. ax

Resource
Wisdom Audio, http://wisdomaudio.com
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