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How to setup a BruteFIR convolution engine
with an USB memorystick

by Dr. Ulrich Brüggemann

This text describes how simple it is to build a PC based convolution engine for a room correction system. Not included here is how to generate the necessary filters. This is part of the Acourate software. In general not described is the usage of other possible software for filter generation.

Based on this configuration it is easy even to carry out a multiamp system including digital crossovers, speaker driver linearization and a room correction.

Note: all the software used on the convolution PC is open source software and thus the OSF rules have to be followed. Please read the readme.txt files delivered with the package. Thus the software is free for usage and distribution. The software used is based on
BruteFIR USB memorystick package http://www.acourate.com
SPBLinux http://spblinux.sourceforge.net/
BruteFIR http://www.ludd.luth.se/~torger/brutefir.html
System Configuration

What is necessary to build such a system? Simply spoken a PC with some memory, a good soundcard (the example and this text at www.acourate.com are using a soundcard RME HDSP9652), a bootable USB memorystick and an appropriate interface to the audio system (this can be e.g. an Alesis AI-4 AES-ADAT-AES converter or an Alesis AI-3 DA converter).

Hardware in detail:

PC:

For the PC today the configuration is not difficult. Any PC with already a CPU at 2 GHz should be usable. A Pentium M (Centrino) CPU should be a good choice because it does not generate too much heat. But I run e.g. a standard Pentium CPU with 2.7 GHz and the load by BruteFIR with a 3-way stereo system is 12%. The main criteria should be the generated noise by fans or drives. Thus I prefer a fanless and driveless PC. But also low noise fans are sufficient. A harddisk or a CD/DVD drive are not necessary.

The main memory is already ok with 256 MByte or 512 MByte. 

An onboard graphic chip is ok, no external graphic card required.

A keyboard makes sense because it allows some interaction (but it is also possible to run the system with its end configuration even without keyboard). A mouse does not make sense.

Only in case of user-system interaction a screen is recommended. Typically I handle the system with screen off, only by typing some letters on the keyboard.
The BIOS has to allow to boot from an USB memorystick.

Soundcard:

As the operating system is a Linux system only a specified range of soundcards are supported (see www.alsa-project.org). 

As my goal has been to establish a digital multiamp system I prefer and propose RME soundcards, see also http://www.rme-audio.de/
The package at www.acourate.com is based on the HDSP9652 soundcard, allowing up to 26 digital inputs and outputs. I use an older RME Digi 9636 soundcard with 18 inputs/outputs. It may make sense to check the availability at EBAY as these soundcards have still a good value with reselling.
USB memorystick:

Any bootable memorystick up to 512 MByte should work well. With some memorysticks it can happen that they do not boot. But the system already runs well with a 64 MB stick and today these sticks cost nearly nothing.

Audio Interface:

The RME soundcards have an optical ADAT interface to allow the high number of channels. Thus an appropriate interface necessary. Not too expensive are interfaces like the AI-3 and AI-4 made by Alesis. RME also offers interfaces at higher prices. A “high end” solution e.g. is the RME ADI192DD with an inbuilt possibility for a samplerate conversion.

For further possibilities please also visit www.duffroomcorrection.com. You can find there descriptions of similar systems, also descriptions of configuration files etc.

A first system setup

Even without a soundcard or the convolution PC the first setup can be easily done. Of course the convolution engine will not work (it also needs the filter data) but you can already get familiar with the system, its file configuration and its handling. Simply take a USB stick and prepare it with the PC you do your standard work. The preparation has to be done on a Windows PC.
(For editing files of the BruteFIR package please note that Linux has different line endings than Windows. An editor like Notepad2, http://www.flos-freeware.ch/notepad2.html, allows editing without any problems).
Download the BruteFIR package from www.acourate.com and unzip the package into an empty folder.

Run the format utility HPUSBFW.exe to format the memorystick (e.g. doubleclick in the Explorer). In the following examples it is assumed that Windows recognizes the stick as folder G:\

Do the formatting in FAT format without quick formatting and DOS disk creation.

Copy the file syslinux.exe onto G:\

Run Start – Execute – cmd to create a MSDOS console. Change to drive G:\ by entering
G:\  Enter

Check if you are at the right position by the command

dir  Enter

You should see the single file syslinux.exe

Create the Linux boot record by syslinux 

Syslinux G:\  Enter

With the dir command you will see that syslinux has created a new file ldlinux.sys.
Close the MSDOS console e.g. by entering the command

Exit  Enter

Finally copy all unpacked files of the BruteFIR package onto G:\ . That’s it !!

Testing the memorystick

It takes no longer than 10 minutes to prepare the memorystick. I’m sure you will like it. 

Now after copying all files onto the stick it should be ready for booting. So reboot your PC and enter the BIOS. Find the right place where you can select the USB memorystick as the first booting device and exit the BIOS with save.

The computer should boot and start with the SPBLinux system. You will see a lot of messages (typical for Linux), even with fault messages. Simply ignore these messages as the operating system tries to start different configurations that may not be valid for you PC.

The interesting part comes with the messages that some packages like beesound alsa … are loaded. Also a message should appear that the soundcard driver snd-hdsp9652 is loaded.

Finally the boot will stop with an error message that the command amixer has failed because it misses the soundcard hardware.

The boot thus stops at the operator console starting with the character #

If you get this then congratulations: the first test has run successfully!

Getting familiar with the operating system

When # appears as the first character at the operator console then you can enter Linux commands. As I do not like Linux I do not expect that you become an expert. If you are an expert you can explore the rest by yourself.

For the rest of Linux greenhorns only a few commands are necessary.

# halt  Enter

This command simply shuts Linux down and the PC power off.
# mc  Enter

This command will start the Midnight Commander. This is another clone of the good old Norton Commander and you should use it for viewing the directories and files, copying and deleting files and for editing files, e.g. configuration files.
# ep0..ep9, xo, mp, go  Enter

This are different names of scripts (similar to batch files like Autoexec.bat). You will find the scripts in the folder /beesound/brutefir/start and they are used to run different filters.
What happens during booting? 

SPBlinux is started, all packed files are unpacked, a memory disk is created (we do not have a harddisk) and the system is configured. One of these steps is that all the files residing in the directory /beesound/brutefir/start are copied to the root directoy /. Then at the end the script go is called. You can use mc to find the script and check its content by F3 (view) or F4 (edit). All scripts are simple text files. So you will see that in go there are lines like #ep0, #ep1 … Only one line is without the #-character that works as a comment character. The line without # is called by go. In the initial package setup the script xo (for calling the crossover configuration) is run by go.
So play around with mc and visit the different directories. The folder /beesound (please note that Linux uses / in opposite to \ of Windows) contains the original files on the memorystick. All other folders are created temporarily and are located in the memorydisk (so also the root folder /). As long as you do not change a file content or a directory content nothing can be made wrong. mc can be closed by F10.

Back at the operator console (text console with # as the prompt character) you can e.g. try to run go again. This is possible because the start scripts are located at the root directory.
go  Enter will start xo, xo again will fail because amixer does not find the soundcard.
You can also try to start ep0 by

ep0  Enter

Do you recognize that all the start script simply allow to run different filter presets? And the names of the scripts are so easy to remember that you can run them without a screen. If you like you can alter the file names in the folder /beesound/brutefir/start and use names of your own choice after the next boot.

Finally there is one Linux command necessary: Ctrl-C
Ctrl-C will stop the execution of a script and also the execution of the convolution program BruteFIR. So use Ctrl-C to stop a running filter and start the next filter by its according script name.

Using the convolution engine

Of course now it is necessary to build the convolution PC including the soundcard. Then you can boot from the memorystick. The boot procedure now will run through the amixer command (amixer is used to setup the soundcard configuration) and BruteFIR will be started.

Again BruteFIR will stop because with an error message it will detect that the filter data are not there. So then the only remaining task is to copy the appropriate filter files onto the memorystick into the folder /beesound/brutefir/filter. As the initial configuration starts the script xo BruteFIR expects to find filter data in the folder /beesound/brutefir/filter/lxo. With Acourate you can create these filter files, copy them into this folder and the application will run.
This is the basic procedure for the convolution engine:

Create a filter on the PC running Acourate, copy the generated files into the memorystick filter folder, eventually modify the start script and boot with the stick the convolution PC. No more Linux handling required.

So finally switch on the PC power and the engine will automatically run your preferred filter configuration. Or stop BruteFIR by Ctrl-C and start another filter preset by its according script. You can shut down by Ctrl-C and halt or even by pressing the power button for a while.

Configuration of BruteFIR
to be continued. Please check www.acourate.com for a newer version  (7.7.06)
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