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HEar

INTRODUCTION

HEar allows faithful reproduction of a stereo or surround mix with a pair of conventional stereo headphones. It relies on
proven technology to model the various phenomena that occur when playing back audio material through a loudspeaker
system.

This allows monitoring a full surround mix in situations when a surround-capable environment is not available or practical.
Another typical use of HEar is doing precise checking of a mix, which is convenient with headphones as these provide a
‘surgical’and very detailed, microscope-like rendering of the audio.

It can also prove very useful in a project studio context, and whenever noise isolation is a concern, as it helps achieving a
more realistic sound environment.

CONCEPTS
Auditory scene perception

Our perception of sound mainly relies on our ability to identify and characterize a number of sound sources, depending on
the spatial parameters of these sources, such as apparent position and size.

The duplex localization theory developed by Lord Rayleigh in 1907, claims two factors are predominant to characterize per-
ception, namely the differences in arrival time (ITD) and intensity (ILD) between sounds reaching our ears. Perceived sound
variations between ears are mainly attributed to the head obstructing sound waves and therefore forcing them to travel
around the head in order to reach the opposite-facing ear.

Subsequent studies have confirmed and refined this theory which has prevailed ever since its introduction more than a
century ago.

Localisation

The ITD and ILD localization indexes are derived from measurements of the transfer function between the sound source’s
origin, taken at a certain incidence, and the listener’s eardrums. The transfer function summarize the transformations the
sound goes through before reaching the listener, including diffraction, diffusion and reflection on the listener’s body and
head.

These measurements are commonly referred to as HRTF (Head-Related Transfer Function).

Binaural technology

Binaural technology encompasses methods for recording, processing, synthesizing and reproducing sound that are specifi-
cally designed to preserve tridimensional localisation properties.

In order to mimic the impression of a sound originating from a given incidence, it is sufficient to filter a mono signal, which
on its own lacks any kind of spatial information, with both left and right HRTF filters. This constitutes the foundation of
binaural synthesis.

Please note that the resulting signal is only meant to be listened to with headphones, and isn’t designed for a conventional
stereo loudspeaker setup.
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Virtual head

This plugin relies on HRTF filter measurements made using a KEMAR (Knowles Electronics Manikin
For Acoustic Research) dummy head and torso simulation. This type of manikin was conceived dur-
ing the 1970's for conducting acoustics experiments using a model with anthropometric dimensions
equivalent to that of an average human listener.

Virtual speakers

The audio input is routed internally to virtual speakers, through a routing matrix. These represent the
emulated loudpseaker setup configuration.

Courtesy of G.R.A.S. Sound & Vibration
http://www.gras.dk/
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User controls

(1) Routing Matrix

The routing matrix gives an overview of the mapping between the plugin’s inputs from the DAW track to the virtual speaker
internal outputs. The virtual speaker outputs are down-mixed to stereo using a virtual speaker processing algorithm.

Please take note that the plugin’s output to the DAW track itself is always stereo as the binaural processing is intended
exclusively for use with headphones.

The meters above the first row indicate the source levels of individual input channels.
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(2) Speaker Mode

Specifies which virtual speaker configuration should be emulated.
Available modes depend on the configuration of the track the plugin is inserted into, and comprise of one or more of the

following:
5.0
5.1
7.1
8.0
(3) Space Preset

Selects between different spaces with subtly different colorations (Preset 1..3) or completely neutral (No Effect)
(4) Speaker Width

Controls the width between virtual speakers, expressed in degrees. The default is 60°, which corresponds to the recom-
mended setting . This allows to narrow or broaden the stereo image.

5) Angle Shift

Controls the angle between the listener and the centre of the virtual speakers. The default is 0°, which corresponds to the
ideal listener position, giving a balanced image between channels.

6) Setup Menu
Advanced settings to override default behavior, typically when using hosts that do not conform to the standards.
I/0

Override automatic track I/O specifications. HEar automatically adjusts its I/O configuration based on what the hosts
reports to the plugin. Some hosts such as Logic do not report this correctly or do not support asymmetric I/O configu-
rations In this case you have to do this manually and select amongst a number of choices of symmetric (N-to-N) and
asymmetric I/O (N to stereo).

Options
These are best left at their default in most cases, but can be changed if required:

- Disable processing during bypass: stops processing completely during bypass. Allows to conserve CPU when
using many instances and a lot of bypass on/off automation, such as film or sound effects mixing. Default is
off (enabled).

«  Use Multi-Thread Automation: dedicate a separate thread for automation. Useful when heavy automation is
present in the project to get rid of possible audio dropouts. Default is off (processing and automation share
the same thread).

«  Trytoavoid latency as possible: minimize latency by employing minimal buffering, possibly at the expense of
a little CPU overhead. Default is on.

+  Report latency: report plugin latency, if any, to the host. Some hosts have difficulty coping with large latency
values, in this case you can force the plugin to report zero, but you'll have to manually compensate for this for
tracks to remain synced. Default is on (report true latency).
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