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OVERVIEW

Real Sound Lab’s CONEQ™ is a technology to measure and equalize the acoustic power
frequency response (APFR) of electro-acoustic transducer devices, such as loudspeakers.
With CONEQ™ every loudspeaker sounds better - clear, natural, and without attenuations
- within its whole frequency range. The CONEQ™ technology is applied in two steps. First,
a precise measurement of how well the loudspeaker transmits energy at each frequency is
done and a compensation filter is automatically produced. Second, the filter is applied to
the audio signal by any of the software or hardware tools supporting CONEQ™.

Traditionally, the equalization was applied by dedicated software or hardware tools of -
fered by Real Sound Lab. This is still a good option for many cases. However, third party
signal processing products have become more powerful and more configurable and in some
circumstances are perfectly suited for applying the CONEQ™ equalization filters besides the
other classic processing algorithms like mixers, crossovers, limiters and so on. Doing ev-
erything in one product would save on space, installation time, and the total unit cost.

Therefore, Real Sound Lab is introducing the CONEQ™ COMPATIBLE certification program
for third party hardware and software products. To be qualified for CONEQ™ COMPATIBLE
certification, a product must be able to employ at least 1024-tap CONEQ™ equalization fil-
ters (finite impulse response filters) and this capability must be verified by Real Sound Lab.

CONEQ™ equalization filters are created in the CONEQ™Workshop measurement soft-
ware and exported by a dedicated module in a format that is usable in third party products.
Use of this module requires a special software license.

The current document describes the process of creating CONEQ™ COMPATIBLE filters,
lists all currently certified CONEQ™ COMPATIBLE products, and shows how to use CONEQ™ COM-
PATIBLE filtersin these products. It assumes prior knowledge of the CONEQ™ technology and
CONEQ™Workshop software.

PREPARING CONEQ™ COMPATIBLE FILTERS

Starting with version 3.2.0, the CONEQ™ Workshop application provides means to create
CONEQ™ equalization filters that are targeted at third party products.

To create a CONEQ™ COMPATIBLE filter, select one of the two CONEQ™ COMPATIBLE op-
tions in the list of intended equalizer types supported by CONEQ™ Workshop. The figure 1
shows the available choices.

Which of the two CONEQ™ COMPATIBLE entries to select depends on the desired filter
resolution. The 4096 tap filters have 5 Hz resolution but 1024 tap filters - 20 Hz resolu-
tion. This means that low frequencies below about 100 Hz are equalized less precisely by
the 1024 tap filter. Thus, if the processing power and the configuration software of the
CONEQ™ COMPATIBLE product allows it, use 4096 tap filters. See the sections describing
each CONEQ™ COMPATIBLE product to see the available computing power.

Choose the filter sample rate that matches the sample rate of the audio signal to which
the filter will be applied.

Click Recalculate filter button to create a filter that can be exported as a CONEQ™ COM-
PATIBLE filter.
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Figure 1: Two options for creating a CONEQ™ COMPATIBLE filter in CONEQ™ Workshop

IMPORTANT! Streams of different sampling frequencies require different filters. This means that
to work on audio at 44.1kHz, 48kHz, and 96kHz, three separate CONEQ™ COMPATIBLE filters must
be created for each channel. The exported CONEQ™ COMPATIBLE filter files contain no information
about the intended sample rate. Thus, the third party product has no way of warning if a filter with

wrong sample rate is being loaded. Loading filters of mismatched sample rate will lead to wrong
equalization.

To export the CONEQ™ equalization filter as a CONEQ™ COMPATIBLE filter file, choose
Filter=-Export coefficients... from the menu (see figure 2). A file selection dialogue will
open. Choose the location and name of the exported CONEQ™ COMPATIBLE filter file.

IMPORTANT! The exported filter file will have the extension .CSV and it will be the file that is imported
by the CONEQ™ COMPATIBLE third-party product in order to use the corresponding CONEQ™ filter.
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Figure 2: To export CONEQ™ COMPATIBLEfilter coefficients, choose Filter=-Export coefficients... from the menu

Exporting a CONEQ™ COMPATIBLE filter file requires a separate software license. Each
time a filter is exported, a dialogue will be shown, telling how long the license is still valid.
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To acquire a new license for CONEQ™ COMPATIBLE filter export after the current one expires,
please contact your Real Sound Lab dealer.
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USING CONEQ™ FILTERS IN COMPATIBLE PRODUCTS

Once exported as filter coefficients, the CONEQ™ equalization filters can be imported into
various third party products. The next sections describe steps needed to apply the CONEQ™ COM-
PATIBLE filter in the currently supported CONEQ™ COMPATIBLE products.

BSS Audio Soundweb London

Device list

The table 1shows the list of all BSS Audio Soundweb London products that had been tested
to be CONEQ™ COMPATIBLE. The table also shows how many CONEQ™ filters each device
can apply and how much processing power of the device it requires.

Table 1: CONEQ™ COMPATIBLE BSS Audio Soundweb London products

Device mode| 4096 tap filters | 1024 tap filters
Count | CPU | Count | CPU
BLU-800 4 61% 24 91%
BLU-160 4 61% 24 91%
BLU-80 0 - 4 77%
BLU-16 0 - 4 67%
BLU-100 2 61% 12 1%
BLU-101 2 61% 12 91%
BLU-102 2 61% 12 91%

Applying CONEQ™ filters

Putting CONEQ™ filters on the BSS Audio Soundweb London devices is done by using HiQnet
London Architect software (v3.08 or later). The software allows dynamic configuration of
signal processing components. One of such componentsis an FIR (finite impulse response)
filter that can be found under Processing Objects=-Primitives=-FIR Filter (see figure 3). After
adding the FIR filter object to the processing network, load the FIR coefficients by selecting
the FIR filter object’s properties and importing the coefficient CSV file that was exported
from CONEQ™ Workshop as described on page 3. The figure 4 shows the relevant controls.
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Figure 3: The FIR Filter object in HiQnet London Architect.
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Figure 4: Loading FIR coefficients in HiQnet London Architect.
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CONEQ™ USER LICENSE AGREEMENT

CONEQ™ User License Agreement

IMPORTANT: Please read this License Agreement carefully. By installing and using all or
any portion of the CONEQ™ software and documentation (Software) you accept all the terms
and conditions of this License Agreement.

This document is an agreement between you (an individual or a business) and Real Sound
Lab SIA and/or its affiliates (the specific reciprocal party to this agreement may be based
on where you reside). Your use of the Software indicates your acceptance of these terms.

You may have another written agreement directly with Real Sound Lab SIA that supple-
ments or supersedes all or portions of this License Agreement.

IF YOU DO NOT AGREE TO THESE TERMS AND CONDITIONS, YOU MAY RETURN INTACT AND
UNOPENED, THE SOFTWARE PACKAGE TOGETHER WITH THE OTHER COMPONENTS OF THE PROD -
UCT, TO THE PLACE OF PURCHASE FOR A FULL REFUND OF THE PURCHASE PRICE. IF YOU DO NOT
ELECT TO RETURN THE SOFTWARE AND ITS RELATED COMPONENTS WITHIN 30 DAYS FORM THE
DATE OF YOUR RECEIPT OF SAME, YOU WILL BE DEEMED TO HAVE AGREED TO THIS LICENSE
AGREEMENT IN ITS ENTIRETY.

Real Sound Lab SIA owns all intellectual property in the Software. The Software is li-
censed, not sold.

Real Sound Lab SIA permits you to download, install, use or otherwise benefit from the
functionality or intellectual property of the Software only in accordance with the terms of
this License Agreement.

As used in this License Agreement, the term "Software” means the software down-
loaded from the internet, or otherwise acquired, and/or included on the CD or portable
flash media provided with this License Agreement.

The Software is delivered with the elicenser USB device that is designed to prevent
unauthorized use and copying and enforce license restrictions. The elicenser protection
technology may prevent your use of the Software if you do not follow the installation and/or
license management process described in the Software and documentation or if you use the
Software in a way not permitted by this License Agreement.

1. PROPRIETARY RIGHTS. The Software and any accompanying documentation are the
proprietary products of Real Sound Lab SIA and/or its licensors. The structure, organization
and code of the Software are the valuable trade secrets and confidential information of Real
Sound Lab SIA and/or its licensors. The Software and any accompanying documentation
are protected under national laws and international treaty provisions. Ownership of the
Software and all copies, modifications, translations, and merged portions thereof shall at
all times remain with Real Sound Lab SIA and/or its licensors. This License Agreement does
not grant you any intellectual property rights in the Software and all rights not expressly
granted are reserved by Real Sound Lab SIA and/or its licensors.

2. GRANT OF LICENSE. The Software and accompanying documentation are being li-
censed to you, which means you have the right to use the Software only in accordance with
this License Agreement. The Software is considered in use on a computer when it is loaded
into temporary memory. This License may not be assigned, or otherwise transferred, with-
out prior written consent from Real Sound Lab SIA, and any unauthorized transfer is there-
fore null and void.
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You may install the Software on any number of computers but you are authorized to use
the Software only on one computer at any time.

The Software is licensed for your own personal use if you are an individual or for your
own internal business purposes if you are a business. Explicitly excluded from the license
is using CONEQ Software to derive correction filters for use in devices or software other
than those that are produced by Real Sound Lab SIA or certified by Real Sound Lab SIA to be
CONEQ™ COMPATIBLE. For such use a separate license from Real Sound Lab SIA is required.

BACKUP COPY. In addition to any copies authorized under this License Agreement, you
may make a single copy of the Software solely for backup purposes, provided your backup
copies are not installed or used for other than archival purposes.

UPDATES AND SUPPORT. You are entitled to receive technical support as outlined in the
Software documentation. You are entitled to receive Software updates (updates shall in-
clude any patches or bug fixes that Real Sound Lab SIA makes generally available at http:
//www.realsoundlab.com) in accordance with Real Sound Lab SIA policies as announced
from time to time on terms comparable to those offered to other users of the Software un-
der similar licenses. In order to receive Software updates, you must possess a valid license
to a previous version of the Software.

3. NON-PERMITTED USES. Any permitted copy of the Software that you make must con-
tain the same copyright and other proprietary notices that appear on or in the Software.

No Modifications. You may not modify, adapt or translate the Software. You may not
reverse engineer, decompile, disassemble or otherwise attempt to discover the source code
of the Software.

No Unbundling. The Software may include various applications, utilities and compo-
nents, may support multiple platforms and languages and may be provided to you on mul-
tiple media. Nonetheless, the Software is designed and provided to you as a single product
to be used as a single product on your computer. You are not required to use all component
parts of the Software, but you may not unbundle the component parts of the Software for
use on different computers. You may not unbundle or repackage the Software for distribu-
tion, transfer or resale.

No Transfer. YOU MAY NOT RENT, LEASE, SELL, SUBLICENSE, ASSIGN OR TRANSFER YOUR
RIGHTS IN THE SOFTWARE, OR AUTHORIZE ANY PORTION OF THE SOFTWARE TO BE COPIED ONTO
ANOTHER INDIVIDUAL OR LEGAL ENTITY'S COMPUTER. You may, however, permanently trans-
fer all your rights to use the Software to another individual or legal entity provided that: (a)
you also transfer (i) this License Agreement, (ii) the Software and all other software and/or
hardware bundled, packaged or pre-installed with the Software, including all copies, up-
grades, updates and prior versions, (iii) the eLicenser device; (b) you retain no upgrades,
updates or copies, including backups and copies stored on a computer; and (c) the receiv-
ing party accepts the terms and conditions of this License Agreement and any other terms
and conditions under which you purchased a valid license to the Software. Prior to a trans-
fer Real Sound Lab SIA may require that you and the receiving party confirm in writing your
compliance with this License Agreement, provide Real Sound Lab SIA with information about
yourselves, and register as end-users of the Software.

4. COMPLIANCE WITH LICENSES. If you are a business, company or organization, you
agree that upon request from Real Sound Lab SIA or its authorized representative you will
within 30 (thirty) days fully document and certify that use of any and all Software at the
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time of the request is in conformity with your valid licenses from Real Sound Lab SIA.

5. ONLINE SERVICES. The Software may rely upon or facilitate your access to websites
maintained by Real Sound Lab SIA or its affiliates or third parties offering goods, informa-
tion, software and services. Your access to and use of any website or online services is
governed by the terms, conditions, disclaimers and notices found on such site or other-
wise associated with such services. Real Sound Lab SIA may at any time, for any reason,
modify or discontinue the availability of any website or online services. Real Sound Lab SIA
does not control, endorse or accept responsibility for websites or online services offered by
third parties. Any dealings between you and any third party in connection with a website
or online services, including delivery of and payment for goods and services and any other
terms, conditions, warranties or representations associated with such dealings, are solely
between you and such third party.

6. DEFECT AND LOSS OF THE ELICENSER DEVICE In the case of a defect or damage to the
elLicenser, Real Sound Lab SIA or a third party engaged by Real Sound Lab SIA will check the
elLicenser. In the case of a legitimate claim the eLicenser and the licenses included shall
be replaced in return for a handling fee. The licenses will only be replaced provided that
they are licenses issued by Real Sound Lab SIA. The handling fee will not be charged if the
eLicenser fails within one year of the original purchase. Further claims against Real Sound
Lab SIA are excluded.

Real Sound Lab SIA assumes no liability or obligation if the eLicenser is mislaid as a result
of loss, theft or otherwise. Real Sound Lab SIA reserves the right to block the eLicenser
upon being notified by the user of the loss. The licenses saved on the elicenser cannot be
replaced.

6. LIMITATION OF LIABILITY. In no event shall Real Sound Lab SIA liability related to any
of the Software exceed the license fees actually paid by you for the Software. Except for
a return of the purchase price under the circumstances provided under the Limited War-
ranty, neither Real Sound Lab SIA nor its suppliers shall, in any event, be liable for any loss,
damages, claims or costs whatsoever arising out of or related to, the use of, or inability to
use, the Software, including but not limited to direct, indirect, special, incidental, or con-
sequential damages, and damages for loss of business profits, business interruption, loss
of business information, or other pecuniary loss, even if Real Sound Lab SIA has been ad-
vised of the possibility of such damages, whether such liability is based on contract, tort,
warranty, or any other legal or equitable grounds. In the event that the territory that you
reside in does not allow the exclusion or limitation of liability for consequential or incidental
damages, the above limitation may not apply to you.

7. NO WAIVER. Any failure by either party to this agreement to enforce a specific part
of the agreement in a specific situation is not a waiver of rights under the agreement. The
party may still enforce the rest of the agreement in such a situation and may still enforce
some or all of the agreement in other situations.

8. This License Agreement constitutes the entire agreement between you and Real
Sound Lab SIA pertaining to its subject matter. This License Agreement is governed by the
laws of the State of California. Any litigation arising from this license will be pursued only in
courts of the State of California. Even if part of the agreement is held invalid, the rest of the
agreement is still valid, binding and enforceable.

Should you have any questions regarding this License Agreement, if you wish to request
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any information or to contact Real Sound Lab SIA for any reason, please use the address and
contact information provided below:

Real Sound Lab SIA
Akademijas laukums 1
Riga, LV-1050, Latvia
www.realsoundlab.com

Copyright 2004-2011 Real Sound Lab SIA. All rights reserved. The Software may be pro-
tected by U.S. and international patents. CONEQ™ is a registered trademark of Real Sound
Lab SIA.

All other product names, logos, brands, and other trademarks referred to within this
Agreement are the property of their respective trademark holders.
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TRADEMARKS

"CONEQ" and "APEQ" are registered trademarks of Real Sound Lab SIA. All other product
names and trademarks are property of their respective owners and are used solely for the

purpose of identifying the specific products. Use of the trademarks does not imply any
cooperation or endorsement.
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