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Special Multi-participant and Multi-listener Acoustetron Systems
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Figure � SEQ Figure \* ARABIC �1�.  Atron II-3P System in workstation setup.


Introduction


The Acoustetron from Crystal River Engineering, Inc. is an audio rendering subsystem which performs real�time spatialization and localization of discrete sound sources for presentation to individual listeners.  Originally named to reflect its design to render dynamic virtual acoustic simulations with sophisticated, processor-hungry models, the Acoustetron gained popularity as a general purpose sound localizing subsystem for workstation applications.  The Acoustetron II design distilled these favored features in a lower-cost package with efficient computational models, and has been very well accepted in areas such as computer game development and virtual reality simulation.


This document principally describes only differences between a standard CRE Acoustetron II system and the special upgrades for multiple listeners/participants.  Please refer to the Acoustetron II manual in parallel to reading this document.


The term “participant” defines a “listener” of a simulation who is also an “orator” (avoiding the term “speaker” to differentiate from “loudspeaker”), contributing a voice as a sound source within the simulation for others to hear.


While the software and binaural output patch panel are common to both upgrades, the multi-participant upgrade (Atron II-3P) supervenes the multi-listener (Atron IIML) features with additional computation hardware, input circuits, patch panel, participant stations, head-tracking instruments, and station cabling designed to complete a standalone virtual audio conference system as well as service a larger system.  This document specifically addresses the Atron II-3P multiple participant system (formerly “Atron II*3”).  Where the ML and 3P differ significantly and separate documentation is given, the Atron IIML and Atron II�3P notations are identified with ( and (, respectively.


The Atron II multiple user systems are designed for centralized implementation, see figure 2, where the spatial server is common to all participants, who are acoustically isolated.  Even when acoustically closed headphones are used, it is difficult for a listener to believe in a simulated voice location, when the real voice signal arrives earlier, attenuated only 20 dB by the closed phones.  Therefore, when two participants are not acoustically isolated, we recommend that their voices are communicated to one another purely physically through open headphones, our standard issue.   


The most important component of the Atron II-3P system is head-tracking.  CRE’s virtual positional audio rendering technology, AudioReality(, is dynamic, able to keep up with moving listeners or sound sources at upto 60 Hz and upto 0.5 radian per update.  Imagine a listener hears a virtual sound source off to the left; if, when they turn to face the sound, it appears to move and always stay to the left, then the sound’s position is not localizable, and the illusion is shattered.  The positional rendering technology must be updated with the listener’s head attitude to maintain a consistent and stable virtual aural environment.  Our trackers are all-attitude, three-dimensional, and obscuration independent.


Typical applications for multi-participant spatial sound simulations are remote conferencing, mobile communication, pilot coordination/control, collaborative work environments, and multi-player virtual reality environments. 
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Figure � SEQ Figure \* ARABIC �2�.  Multiple Participant Acoustetron II Schematic.


�
Special features


Hardware


DSP’s


The Atron II-3P and Atron II-3L are specially fitted with 6 Motorola 56002 digital signal processors (DSP’s), clocked at 40 MHz and yielding 120 MIPS of digital signal processing.  Each DSP, 24-bit throughout,  is fed with 2 high-resolution analog to digital input converters and feeds a binaural output pair into twin high-fidelity digital to analog converters which are coupled to line-level preamplifiers.  ( The Atron II-2L upgrade retains the 4 DSP’s in the Atron II, with identical specification.


Bus


The Atron II family utilizes an industry standard architecture (ISA) 8 MHz 16-bit bus.  However most ISA bus implementations do not perform to specification; hence the Atron II features a carefully selected and thoroughly tested motherboard which can sustain feeding each DSP with two 44 KHz, 16-bit sample files from disk.  The performance must maintain a full megabyte every second without dropouts (late deliveries), in addition to the kilobyte of control parameters each frame.  ( The Atron IIML retains the Atron II motherboard with onboard I/O, ( while the Atron II-3P features eight 16-bit ISA slots to accommodate the extra DSP’s and communication ports.


RS-232 Serial Ports


( The Atron II-3P is specially outfitted with 4 high-speed RS-232 serial ports for data communication to each participant and a host application on a workstation.  Each port features independent interrupt control, a 16650 UART capable of reliable 115.2 Kbaud throughput, and software library for application development.  ( The Atron IIML retains the Atron II’s 2 high-speed ports.


Audio I/O Patch Panel
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Figure � SEQ Figure \* ARABIC �3�.  Multiple-Participant Front Panel.


Input


For the special circumstance of inter-vocal communication between multiple participants sharing a spatial simulated environment, the Atron II-3P features the input jacks (line level) on the front panel, prewired to feed participant #1’s voice to #2 and #3, participant #2’s voice to #1 and #3, and participant #3’s voice to #1 and #2, as shown in the diagram above.  These convenient ¼” phone jack connections may be bypassed, accessing each DSP input channel independently through the 1/8” jacks on each DSP’s back panel.
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Figure � SEQ Figure \* ARABIC �4�.  Pre-wired orator input distribution scheme.


( The Atron IIML provides no input prewiring or front panel input.


Output


The Atron II-3P and Atron II-3L arrive from the factory preconfigured to serve 4 spatialized sound sources (with the BMP1 44 KHz driver; use the BMP2 driver to get 8 22 KHz sources) to each of 3 listeners. However a special output configuration panel has been designed to allow the unit to be configured for any balanced or unbalanced combination of:


Table � SEQ Table \* ARABIC �1�.  Atron II-3P/3L Spatialization Resource Allocation Table.


Listeners�
BMP1 driver�
BMP2 driver�
�
1�
12�
24�
�
2�
2/10, 4/8, 6/6�
4/20, 8/16, 12/12�
�
3�
2/2/8, 2/4/6, 4/4/4�
4/4/16, 4/8/12, 8/8/8�
�
where bold highlights the factory shipped default configuration.


The only logically desirable listener/source combination that is not supported by the preconfigured panel is a two listener setup with the resources evenly split 6/6.  Please call the factory for reconfiguration directions.


( The Atron II-2L is factory preconfigured to serve 2 spatialized sound sources (with the BMP1 44 KHz driver; use the BMP2 driver to get 4 22 KHz sources) to each of three listeners, or 4 sources to each of two listeners. The special output patch panel supports all of the following combinations, without internal reconfiguration:


Table � SEQ Table \* ARABIC �2�.  Atron II-2L Spatialization Resource Allocation Table.


Listeners�
BMP1 driver�
BMP2 driver�
�
1�
8�
16�
�
2�
2/6, 4/4�
4/12, 8/8�
�
3�
2/2/4�
4/4/8�
�



Each binaural output is delivered at line-level to the front panel via balanced right and left 2-channel ¼” phone  jacks, as illustrated above.  The Atron IIML does not have the opposed-input panel.


Input/Output Amplifiers


The Atron II-3P package includes a studio-quality, 12-channel mixing board for each listener.  This mixer, the Mackie 1202, serves both output binaural-phone amplification and microphone input preamplification.  The input may be mixed with the output to feed the speaker’s voice back to his ears in closed headphone applications.  The system is designed for each listener/speaker to be acoustically isolated, with the mixer in the proximity of each participant for personal control.  Only 3 channels of this fine 12-channel instrument are used, however it is the most cost efficient/flexible solution currently available.  It accommodates either balanced or unbalanced input and provides equalization on both input and output.


The Atron IIML includes two studio-quality, Symmetrix headphone amplifiers, since no microphone pre-amplifiers are required.


Cabling


Atron II multiple user systems may be purchased with application specific custom-length bundled cables for connecting the central server to its three remote participants/listeners.  The standard cable set is 3 meters long (generally not sufficient for acoustically isolating participants).  These cables are shielded, balanced, color-coded, and bundled for line-level audio bandwidth in a digitally noisy environment.


The color coding is specified in the following table:


Table � SEQ Table \* ARABIC �3�.  Atron II-3P Color Code Scheme.
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( The Atron II�2L  and Atron II�3L  are shipped, respectively, with 2 or 3 binaural pairs of two-meter, balanced output cables, one for each headphone amplifier.


Headsets


The Atron II-3P package includes 3 headsets with digital reference, acoustically-open drivers and adjustable, noise-canceling, dynamic microphones, made in Germany by Sennheiser.  The headsets are shipped with head-tracking sensors integrally mounted.  ( The Atron IIML package includes, for each supported listener, the same digital reference Sennheiser headphones, but without microphones.


Headphones


The AudioReality technology, used to locate an independent sound source in a virtual position and orientation relative to a listener, leverages from the precise knowledge of how the sound is presented to the listener. This includes the electro-mechanical characteristics of the acoustic coupler (speaker), the acoustic coupling (headphone enclosure), and the geometric positioning of this system to the listener’s pinnae (ear lobes) and aural canal.


Each model/brand of headphones are significantly unique with respect to these critical characteristics.  The headphone portion of the headsets supplied are not only of the highest digital studio reference quality, but their measured characteristics have been applied to the spatial convolution filters supplied.  If an alternative, application-specific headphone or nearphone is selected, for optimal localization, it should be measured within its installed configuration (i.e. inside a helmet) by Crystal River Engineering, or with CRE’s Snapshot HRTF measurement system.  A modified set of head-related transfer functions can be generated from those characteristics.


Acoustically closed drivers are available by special request.


Microphones


The supplied microphones are high-quality, uni-directional, noise-canceling, balanced, dynamic condensers, mounted onto the headset with an adjustable boom and shrouded with a wind-screen.


JACKS


The headphone and microphone are separately terminated with ¼” three-way phone plugs on a common six-meter cable.  The headphone plug is wired stereo standard with the left channel on the tip, right channel on the ring, and common return on the sleeve.  The microphone plug, marked in green, is wired balanced standard with the positive signal on the tip, negative signal on the ring, and the common reference on the sleeve.  An XLR converter is provided to connect this plug with XLR equipment.


TRACKER SENSOR


The tracker sensor is precisely secured with nylon screws on the headset headband, with its own six-meter cable terminating in a D-15M connector.


Head-Tracking


The Atron II-3P system includes 3 independent, six-degree-of-freedom (6DOF) head-tracking instruments, one for each isolated participant.  Each tracking instrument communicates its fresh data to the server via RS-232, with a 28-byte packet in each sample at 30 Hz.  To minimize latency, the system uses a 115.2 Kbaud rate with direct cables and 57.6 Kbaud with a modem connection.


Two tracking technologies are available: electro-magnetic (EM) and ultrasonic (US).  The standard  tracking instrument is EM.


ELECTRO-MAGNETIC


Electro-magnetic tracking features all-attitude measurements and independence from visual obstruction and atmospheric conditions.  Compared to other non-mechanical tracking technologies, EM is precise and accurate when the sensors are supersampled and filtered.  EM technology allows filtered data to be reported at 30 Hz, with precision to 0.0015 of the sensor/transmitter distance, accuracy to 2 mm, and latency of 45 msec as the host receives filtered data.  Orientation is both accurate and precise to 1 degree.  The operating range of an EM system is a hemisphere centered at the transmitter, with a radius of about 1 meter practically and 2 meters nominally.  EM technology is afflicted by the presence of conductive materials, especially ferrous, within the sensor to transmitter radius.


ULTRA-SONIC


Ultrasonic tracking, while much cheaper and material independent than EM, is partial-attitude (full yaw, but (40( pitch and roll), cutoff by any partial sensor-to-transmitter occlusion, and has accuracy dependent on atmospheric conditions.  When tracking a human head in normal conversational conditions for aural virtual environments, these limitations are not severe.  Ultrasonic technology reports data at 30 Hz, with precision to 0.005 of the distance, accuracy to 5 mm, and latency of 80 msec.  The operating range is an 80 degree cone projecting from the transmitter, with a radius of about 1.5 meters practically and 3 meters nominally.


Software


Core AudioReality Library


The Atron II-3P and Atron IIML features complete multi-participant support, as currently supplied in an alpha release 1.712 of the CRE_TRON library.  Previous library versions supported multiple listeners, each listening to the same set of sound sources from their unique “view”-point.  This new library supports each participant, defined as an “orator” (meaning each participant’s voice is a sound source to others in the virtual aural environment), to hear all other participants and sounds without expending a DSP resource on their own invariant voice.  An orator’s voice may be geometrically linked to the mouth position relative to the orator’s head, so that the voice is always properly positioned with only calls to locate the listener’s head.  Wavefile support has been upgraded so that  wavefiles are opened, synchronized, and controlled in duplicate, one for each listener.


This library is completely backward compatible.


Position tracking software support


Position tracking hosted by the Atron is supported through a separate CRE_IODEVICE library.  The tracking and AudioReality libraries are designed to be complimentary, yet independent so that programmers can assert control and integrate additional functionality.  In addition to the library, tracker test software and tracker support in most all demos and examples is provided.


Atron server software support


ATRON Client/Server Protocol Support


All Atron II multi-user systems ship with alpha versions of a matched client/server pair (PC & SGI client library for linkage to the user’s application; and the RS232 Atron server executable), specifically upgraded and tested to handle multiple participants.


Server tracking


The Atron II-3P is designed for handling multi-port data from sensor instrumentation.  Since many host workstations do not perform this function well, either by lack of ports or low-speed devices, the new Mtron server can be set to head�track all listeners in a closed loop.  This special service works with multiple tracking instruments, each tracking a user, a single instrument tracking all users, or any combination inbetween.  In this configuration, cre_locate_head() calls from the client place the absolute coordinates of the tracker transmitter, from which the server concatenates the relative 6DOF coordinates to the user.


Server test software


The Atron II-3P and Atron IIML ship with source code, makefile, and executable for a very simple multiple participant test simulation to run directly on the server console.


Client test/example software


For SGI applications, the Atron II-3P and Atron IIML ship with source code, makefile, and executable for a modified multi-listener version of the test client “audioClient”, called “mtronClient”.


�
Options


Like its parent product, the Atron II multi-listener and multi-participant  upgrades designed to be a subsystem spatial audio server, attached to a client application running on a workstation, via RS232.  When optionally configured as such, they automatically boot into server mode, immediately awaiting an initialization packet from a host.  A client library for linkage to a host application is provided with source code.  Alternatively or additionally, other options are also available.


Workstation


The Atron II system comes with minimal user amenities, such as a 9” monitor, mini-keyboard, text-based console OS, and text-based tools.  These can be upgraded to a 15” hi-rez color monitor, full-size keyboard, mouse, graphical OS, and graphical tools.  The Atron II-3P and Atron IIML have 16 MB system RAM and 540 MB hard disk standard.


Wavefile Editing


Wavefile editing is an upgrade from the workstation option to additionally include a sophisticated wavefile editor, 100 sample wavefiles, and a hardware upgrade from 16 to 32 MB RAM and from 540 MB to 1 GB hard disk.  Wavefiles require 6 MB of memory per minute at full fidelity.


Workstation Client Support


Client libraries and examples supporting multiple listeners for alternative workstation hosts can be made available upon request.  Clients have been previously developed and supplied for Sun, HP, and SGI.  Macintosh, NextStep, Windows NT, and Windows 95 clients may be developed.


MIDI Synthesis


There are two options for MIDI synthesis: the first provides a high quality E-Mu Proteus wavetable synth, but compromises input channel separation by 20 dB; the second provides a flexible, medium quality wavetable sampling synth and maintains high quality channel separation.  Both options provide extra system cooling and MIDI sequencing tools.


Custom Optimization


The Atron II can be customized to meet many specific application needs.  For instance, users requiring lots of repetitious short wavefile playback should use large quantities of RAM to preload the sound samples from disk.  Users requiring playback of long wavefiles, and can forego the I/O ports reserved for head-tracking, should upgrade to an enhanced bus disk controller.  Cable lengths may also be optimally prespecified.


�
Setup


Packing List


To verify that all items arrived visually undamaged, please use the following checklists:


System Unit


Atron II system unit, assembled including the front white/blue/red patch panel


Upright case foot w/screws (on large case systems only)


Power cord


Peripherals and Accessories


9” monochrome monitor, including power cable and integrated analog RGB cable with DBM-15 VGA connector


81-key mini keyboard with DIN-5 connector


Manual bundle, including Mtron (this document), Atron II, Alphatron, and Turtle Beach Tahiti.


Software bundle, including MTRON, client/server, Alphatron, and Turtle Beach drivers; (please note that all software is factory loaded)


System accessories and backup, including system board manual, I/O controller manual, video controller manual, operating system software manuals and disks, driver disks


Items specific to Atron II-3P:


3 Participant Stations, each consisting of:


Mackie 1202 mixer, individually packed with power cord and manual


Sennheiser headset, complete with tracker sensor, cord and color-coded phone plugs


Isotrak II head-tracking instrumentation unit


Tracker transmitter stand, desktop configuration with transmitter enclosed; foot and post packed separately


Power supply, tracking instrumentation


Power strip, six-way receptacle with switch and circuit-breaker


Cable bundle (“snake”), providing 3 balanced and shielded line-level analog and 1 RS-232 connections, complete with color-coded phone plugs


Cable converter, balanced phone plug to XLR microphone plug


Items specific to Atron IIML:


Power strip, six-way receptacle with switch and circuit-breaker


2 or 3 Listener Stations, each consisting of:


Symmetrix 402 headphone amplifier, individually packed with 16VAC power transformer and manual


Sennheiser headphone, complete with cord


Cable pair, balanced signals for L/R, complete with color-coded phone plugs


�
Unpacking and Setup


Begin the initial system familiarization and testing by only setting up a single listener in a workstation configuration, keeping the complexity to a manageable level.  Scout out a tabletop plot of about a square meter in size.  


� 


Figure � SEQ Figure \* ARABIC �5�.  MTRON Workstation configuration.


Power ACCESS


You will need access to grounded power receptacles for the system unit, monitor, tracker, and mixer at 250W, 45W, 45W, and 25W respectively.  All pieces can use 110VAC; for 220VAC applications, the mixer (or headphone amp with Atron IIML) requires a small 110V transformer.  With all three participant stations connected to 110VAC, the Atron II-3P pulls 4.3 amps.  Some monitors include a “chain” power cord for plugging it into the switched power outlet on the system unit; this is most convenient and its use is encouraged.


System Unit


Unpack the system unit by opening the top of the box, pulling back the box flaps, gently turning the box upside down with flaps outward, and then carefully lifting the box off of the system unit, while ready to catch the power cord and case foot that might fall away.  


Remove the form-foam packing and plastic bag from the unit.  


If provided and desired, attach the foot with the four provided screws (the mini-towers are stable without the foot, although the foot protects from scratching furniture or floors).  


Set the system unit to the right rear of your planned work area.  


Save the form-foam packing and plastic bag in the shipping carton in the event you need to ship the unit back to the factory for service or upgrade.


Physical inspection


Although there are very few sensitive operational parts that one can see from the outside of the case, inspect the system for visible damage.  If you heard any loose parts when you carefully turned the system over during unpacking, do NOT proceed to power-up.  If you suspect any physical damage, call support immediately.


Accessories


( From the accessories box, locate and set aside the Atron II manual, the Alphatron manual, the monitor, the keyboard, one Mackie mixer, one headset, one snake cable bundle, and one mic cable converter.  �( From the accessories box, locate and set aside the Atron II manual, the Alphatron manual, the monitor, the keyboard, one Mackie mixer, one headset, one snake cable bundle, and one mic cable converter.  


Set the rest of the accessories box aside.  Unpack the monitor, set it up in your work area to the left of the system unit. 


Plug the monitor’s integrated VGA cable into the bottom connector on the rear of the system unit.  


Unpack the keyboard, placing it in front of the monitor.  


Plug the keyboard into the DIN5 connector about halfway up on the back of the system unit.  


Unpack the mixer, setting the Mackie manual with the other two manuals for ready reference and placing the mixer in front of the system unit, to the right of the keyboard.  


Unpack the headset, and set it just to the right (outside) of the mixer. 


Repack the empty cartons and return them to the accessories box.


Audio Connections


Locate the mic cable converter and plug it into the “MIC 1” XLR receptacle on the Mackie, in the upper left corner.  


Untie the headset cable, plugging the green phone plug into the green mic cable converter and the black phone plug into the “PHONES” jack on the upper right hand section of the mixer.  


Locate the snake cable bundle, untie just one loop from each end of the coil, retying the remaining coil for neatness.  Neatness will become important when the remaining equipment is installed.  


With one end of the triple headed snake (WHITE/BLUE/RED), connect each plug into its respective color jack on the left-hand column on the front patch panel of the system unit.  


With the other end, connect the WHITE plug partially into the “CHANNEL 1 INSERT” on the back panel (left end) of the Mackie (partially equals one click), connect the BLUE plug to “LINE 3”, and connect the RED plug to “LINE 4”.  
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Figure � SEQ Figure \* ARABIC �6�.  Mixer connections.


Powering Up


BEFORE YOU CONNECT ANY POWER CORDS ... please verify that all of the mixer control knobs are set exactly as shown on the cover of the Mackie manual, that the Mackie phantom power switch is OFF, and that the power switch for the system unit, monitor, and Mackie are OFF.


Locate your three power cords previously set aside from the system unit, monitor, and mixer.  


Connect each unit to AC power.  


DO NOT wear the headset while powering either the mixer or system unit.  In sequence, turn on the monitor and the system unit.  The mixer should NOT be powered while the system is booting, since the static electrical state in the DSP memories is random and random noise could be damaging to the mixer when the analog converters are energized.


Testing


Methodical testing is very important part of the initial system setup.  Since these systems involve so many components, both digital and analog signals, and produce subjective displays, integrated tests (self-tests) are limited in scope.  To the experienced, these tests may seem tedious, but please bear with us.


System Unit


These tests are designed to test main system integrity, independent of external connections.  An Atron system unit contains an exceptionally large number of internal component connections, which despite our best engineering may be compromised by shipping.


Boot


The system should startup the cooling system, spin all disks, count memory with audible and visual feedback, detect and display configuration, and boot up the OS to an enumerated list-menu, as shown below in figure 7.  Upon any failure, go directly to APPENDIX A “Trouble Shooting”.
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Figure � SEQ Figure \* ARABIC �7�.  MTRON Main Menu.


Disk Integrity


On the first power up of a system after shipment, a disk integrity check is well recommended.  There are two levels of check: software and hardware.  The software check takes about one minute to complete, while the hardware check can take 15-20 minutes.  Plan a coffee break and do both now.


Begin the software check by selecting Software and Hardware Disk Integrity Check in the utilities menu, shown below in figure 8, which is accessible from the main menu.  The Disk Integrity Check will scan all of the directory structures and file allocation tables for discrepancies.  If any error is found, instruct the program to fix it.  At the end of the software check, the program will prompt for a “surface scan” to look for physical problems on the disk.  Accept the request and go get coffee.
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Figure � SEQ Figure \* ARABIC �8�.  MTRON Utilities Menu.


While in the utilities menu, check out the four directory listings (root, CRE, HRTF, and Wavefile) to get a feel for what has been provided on the machine.  Return to the main menu, when done.


Sound


The sound system check independently checks the external devices for proper connection and operation before attempting to diagnose the DSP farm operation, which depends on external transducers for input and output.


Headsets & Mixer (Atron II-3P only)


If not already, the Mackie manual should be handy for reference.  Again, please verify that all of the mixer control knobs are set exactly as shown on the cover of the Mackie manual, that the Mackie phantom power switch is OFF,  The PHONES gain knob should therefore be at infinity dB.  Turn on the Mackie, and NOT the phantom power.


Note:  If you have a newer Mackie 1202-VLZ,the manual and controls are different. Set all of the knobs as on the VLZ manual cover, except that all “GAIN” knobs should be set to infinity.  Additionally, all push-buttons should be out.


Note:  The phantom power is a 48 V DC power applied to professional condenser microphones across the signal lines.  It is NOT needed for the dynamic microphones on the supplied headsets, but yet it will not hurt the headset if accidentally turned on.  However, the phantom power does produce an unwanted DC offset in your digital samples, as well as additional heat in the Mixer console.


adjusting the headset


Put on the headset for microphone trim adjustment.  Remember to observe the rule RED = RIGHT, and make sure that small red wire lead into one of the headset cups is on the right.  When you wear the headsets, adjust the microphone as near to your mouth as possible, without being directly in front.  The microphones are noise-canceling, so part of the element faces outward; this is normal.  The main pickup is on the tip of the boom.  Although most microphone booms are the heavy duty dull-chrome type with 3�way adjustment and a clamp knob, the black booms are only one or two way adjustable.  If you must adjust a black boom inward, they may be slightly bent very gently.  


Turn the PHONES control to the detent at unity gain.  The mixer should be quiet ... no hum or noise.


trimming mixer input


Adjust the microphone TRIM according to the Mackie manual (for the old 1202, its in “Part 3 -- Setting Levels” on page 12; for the new 1202-VLZ, its on the “Read this page!” section on page 3).  At the factory, for Sennheiser dynamic microphones, the trim level was just short of full trim, or about 48 dB on the 10-60 dB scale (10-50 dB on the old 1202).  


Note: When the SOLO switch is in (INPUT CH METERING switch on the old 1202 mixer), the level meter “hears” the microphone independent of any other knob settings. However the phones will not,unless there is nothing plugged fully into the CHANNEL 1 INSERT in the back of the mixer, cutting channel 1 out of the mix.  On the old 1202, the GAIN 1 knob must also be turned on (unity is pretty good).


The Atron outputs (fed into the mixer inputs 3 & 4) should also be properly trimmed at some point, but this requires a tedious operation on the Atron, within a wave-editor in Windows.  For now, set the LINE 3 and LINE 4 trim pots both to 12 o’clock (-10 dBV).  Make sure they are set evenly, i.e. in balance.  Pan LINE 3 to the left, and pan LINE 4 to the right.  Turn GAIN 3 and GAIN 4 to unity.


channeling the mic to the atron II-3P


The WHITE snake cable plug should be partially inserted in the “CHANNEL 1 INSERT” in the back panel of the mixer.  When fully inserted, this connection cuts the pre-amplified signal out of the mixer and carries it to the Atron.  Connected this way, the microphone can only be heard when fed back to the mixer by the DSP’s, i.e. a program must be running that allows this to happen.  To channel the microphone signal to both the mixer and the Atron, the Mackie “CHANNEL INSERT” has a special partial insertion detent that does not cutout the mixer, sharing the signal between the the ATRON and the mixer.  With this partial insertion, the channel 1 “GAIN” pot can be used to attenuate how much of the speaker’s voice you want fed back into the headset directly so that the speaker can hear their own voice as if no headphones were worn.


Headphone amplifiers (Atron IIML only)


The Symmetrix 204 headphone amplifier provides very clean amplification of balanced left and right line level inputs to four standard ¼” stereo headphone jacks, individually and collectively attenuated.


Tron Diagnostics


The CRE tron diagnostics checks 1) system communication with each DSP subsystem, 2) waveform output, and 3) spatialization.


host to DSP communication


From the main menu, go to the Demo/Test menu, shown below, and choose CRE Tron Detection & Check.  A proper diagnostic should detect 6 trons successfully.
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Figure � SEQ Figure \* ARABIC �9�.  MTRON Demo/Test Menu.


waveform output


After returning to the Demo/Test menu, choose Unspatialized Wavefile Player, and then answer NO to the question “Would you like to play an entire directory [YN]?”.  The wavefile player will play a sample wavefile.  It is a monophonic sample, so it shall either be heard only in the left channel or panned evenly across both channels, depending on the state of an internal bit on the DSP board.  Either state is normal, but after a cold power-up mono samples should be fed to both outputs equally.


spatialization testS


basic test/demo


After returning to the demo/test menu, choose Basic Alphatron/Beachtron Test/Demo.  After a few seconds of initialization, a blue-bordered screen should appear, showing the plan view of a head icon orbited by a music icon.  The Atron is spatializing the A channel (left) input on the first tron as it orbits the listener’s head.  Nothing is heard, because there is no input signal present.  Follow the instructions below for a complete test:


Press the <V> key to change the view from character based overhead plan to a 3D graphic perspective from behind the listener.  The sound source now appears as a tetrahedron.  If you ever want to return to the plot view, press the <P> key.


Press <F2> to initialize a wavefile on the current source.  The sound should be external from your head and localizable at the point shown on the screen.  If left and right are backwards, some cable may be plugged in wrong, or the pan controls on the mixer’s CHANNEL 3 & 4 might be wrong.


Press the <spacebar> to pause the source’s orbit; press it again to restart.


Press <enter> to reverse the source’s orbit.


Press <I> repeatedly to move the source’s orbit inward; press <O> for outward.


Press <U> repeatedly to move the source’s orbit up, above the listener; press <D> for down.


Press <(>,<(>,<(>,<(>,<PgUp>, or <PgUp> repeatedly to move the listener’s head left, right, forward, backward, up, or down respectively.


Press <F2> again, to have the wavefile finish its sample and stop looping.


Press the <TAB> key to turn “on” the next source.  It should appear. Press the <spacebar> to begin its orbit.  Alternate between the <0> and <1> keys to see how the highlighting changes to indicate the “current” source.  All key operations apply only to the current source.


Press the <4> key to turn on the A channel (left) input on tron 3.  The microphone is piped into this input channel, so your voice should be spatialized in front of you, as you were speaking to a voice reflector. Press the <spacebar> to circulate your voice around your head.


Press the <Delete> key to turn the current source “off”.  It disappears from the 3D view.  Notice that no sources appear to be current, because the current one has not changed. Press the <Insert> key to turn it back on.


Press the <H> key to get a help list of all of the available commands.


There should be 12 sources and only 4 wavefiles available in this test/demo.  A wavefile can only be played on one source at a time.  If you try to play a wavefile on a source, while it is still playing on an other you will get an error message.  Just like the notion of a current source, there is a current wavefile.  You can cycle through the available wavefiles with the <Alt><F2> key combination.  To get several wavefiles playing, press <F2> to get the current one playing, <TAB> to the next source, press the <Alt><F2> key combo to select the next wavefile, and then start it with <F2>.  Repeat this process until all 4 wavefiles are playing.


While this program is a tedious demo, it can be a very thorough and exhaustive test.


As with all CRE programs, press <ESC> to quit.


Atron WOW DEMO


After returning to the demo/test menu, choose the Acoustetron II WOW Demo.  After a few seconds of initialization, you will hear a pre-planned 8 sound source spatial audio simulation.  Since this demo is non-interactive, it could have been precomputed into a single binaural recording; but is in fact a handful of monophonic wavefiles played from disk and spatialized live with the Atron hardware.


This demo does not specifically test system performance, except for general failure.  There is too much going on to audibly disseminate subtle problems.  However, the demo does stress-test the first 4 DSP modules and the system bus for delivering multiple wavefiles.


multi-participant test


The Multi-Participant Test in the demo/test menu requires either 2 or 3 listeners to be connected.  If it is played with only one pair of plugs in the left most output jacks on the front of the Atron II-3P or Atron II ML (which should be the current state, if this document is followed sequentially), then the outputs for all listeners will cascade to the listener who is “jacked in”, and sound pretty funky ... like having ears in many locations at once.
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To listen to this test properly, plug any two unconnected phone plugs fully into the center column BLUE and RED jacks in the output panel to cutout binaural outputs 2 and 3 from cascading into the left most jacks.  Run the test for two or three listeners.  When the graphics screen appears showing a top-down plot schematic of the sound field, imagine yourself in the orientation of the listener labeled “0”. You may press the <1>, <2>, <3>, or <4> keys to toggle on/off wavefiles simulating sound sources.  The total number of wavefiles that the system is actually handling is the number playing times the number of listeners.  The maximum number of simultaneous 44 Khz 16-bit mono wavefiles the system can handle is about 8, before you see definitive performance degradation.


This test does not specifically test system performance, except for general failure.  However, the test does stress-test all DSP modules and the system bus for delivering multiple wavefiles.


round table demo


The RoundTable Demo in the demo/test menu requires only one listener to be connected, supports upto three participants, and simulates a teleconference with up to 13 participants.  The RoundTable Demo automatically supports tracking if tracking instruments are connected and operating.  Operation is self-explanatory.





�
Using the Atron 


Using the Atron as a Sound-Editing Workstation


Directory Structure


The Atron II-3P has the following directory structure:


Root C:\


	BIN			Batch files and useful ulitities.


	CRE			Crystal River Engineering software.


		ATRON	Acoustetron server source, object code, and makefile.


		BIN		DSP binaries.


		CLIENT	DOS based client library and makefile.


		DOCS		Documentation and online reference.


		EXAMPLE	Sample program and makefile.


		HRTF		Head-Related Tranfer Function datasets.


		INCLUDE	CRE library header files.


		LIB		CRE object libraries.


		MTRON	Multiple listener/participant BETA release.


			INCLUDE	Revised header files.


			LIB	Multiple participant libraries.


			ROUNDTBL	Round Table Simulation demo source and makefile.


			TEST	Simple multiple participant test source and makefile.


			TRAK	Multiple tracking detector, source, and makefile


		TEST		CRE_TEST source and makefile.


		TRON		Alphatron/Beachtron test program.


			WIN	Windows test program, source, and makefile.


		TOOLS	DOS DSP utilities.


		WAVES	Sample 22 & 44 Khz sound files.


	DOS			MS-DOS system files.


	SYS			System hardware drivers.


	TC			Turbo C/C++ development system.


	WINDOWS		MS-Windows system files.


	


There are two MS-DOS substituted drive letters for consistency: L: ( C:\TC and T:\ ( C:\CRE.  These substitutions are useful for consistent references.  For instance, if the CRE release software is upgraded, it can be placed in a new directory called NEWCRE.  While you are updating your applications to link to the new libraries, you can keep all of your make files consistently referring to T:\INCLUDE, etc and just switch the substitution reference.  The same applies to installing a different C development system, such as Microsoft, Watcom, or Borland.


Waveform Editing Tools


Several waveform record, playback, and editing tools, for use with MS-DOS or MS-Windows, are preloaded on the Atron II-3P.  Many of the tools were developed by the DSP board manufacturer, Turtle Beach Systems.  The Turtle Beach tools can be a bit confusing, because of evolving product names over time.  For clarification see Turtle Beach Terminology, appendix B.  The Turtle Beach waveform editing programs, Wave Lite and Wave SE, have not proven to be as robust as CRE would like their customers to trust.  Thus, if the waveform editing package is purchased, CRE supplies a professional quality digital sound editor.


All non-CRE tools are designed to work only with one DSP board at a time.  On Atron II-3P systems, the factory preconfigures the tools to use the second DSP card, since it is most likely to have an optional MIDI module installed, if the option was purchased.  Changing the configuration is NOT trivial and can often lead to tools that no longer work at all.  If for some reason, you would like to alter the configuration, read the Turtle Beach documentation thoroughly.


MS DOS based tools


The MS-DOS tools, MPLAY and MREC are limited to simple recording and playback.  They are found in the T:\TOOLS directory.  There are no record prep features available, so recording sensitivity assumes a line-level input.  The tools provide online usage; simply run them with no arguments.


The MS-DOS tools require the configuration files to be present in the current directory for proper usage.  Therefore, they are not useful to have in the command path.


Getting around MS Windows


The wavefile editing tools are exclusively developed for use within Microsoft Windows, which is accessed via from the MAIN Menu via the MS Windows Menu, shown below.  Before entering Windows as a first�time user, please read the hints below.
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Figure � SEQ Figure \* ARABIC �10�.  MTRON MS Windows Menu.


By convention, MS Windows is supposed to be usable with a wide variety of system hardware setups, such as systems without mice.  The result of this convention is that every task or operation in Windows was supposed to have a keyboard shortcut.  Every standard Windows operation and Microsoft app follows this rule tightly.  The result is that some keyboard shortcuts are very obscure, yet infinitely more useful than the manual mouse counterpart.  On the other hand many Windows apps did not hold to the convention, leaving the mouse as a necessity.  The wave editing tools are good examples of mice necessities.


mice


Because of IRQ limitations when using multiple head-trackers, the Atron II-3P is not designed to have a mouse attached at all times.  Therefore check and make sure a mouse is attached to COM1 before entering Windows.


caught without a mouse?


If Windows is entered without a mouse attached, one may be attached with the computer running, but Windows must be restarted before the mouse is recognized.  The keyboard can be used to exit Windows without having to reboot.  Hold down the <Alt> key and repeatably press the <TAB> key until the task manager offers to switch to “Program Manager”, then release the <Alt> key ... the program manager will appear. Sequentially press <Alt>, <F>, and <X>, and the exiting Windows prompt will appear, where <Enter> will confirm and exit Windows.


Task switching


Task switching is important while wave editing, because several driver applets are useful to compliment a wave editor.  Closing a useful applet (closing means terminating), will cause the user to go searching for it again to relaunch it each time it is needed.  Instead, when through with an applet, it can either be minimized or more simply task-switched.  With the mouse, task-switching is accomplished by simply clicking on any visible portion of an app that is needed next.  However, it is best to leave a wave editor full screen, which leaves all other tasks occluded.  The solution is using the keyboard to task switch, by holding down the <Alt> key and <TAB>‘ing through the available tasks prompted by the task manager.  Release the <Alt> key completes the switch.


Recording Samples in Windows


The second DSP board (#2 as labeled on the rear system panel, 250h in the PC address space) is configured as the multimedia device under MS Windows.  There is no preconfigured input to this board. To record live sound, a live sound source must be supplied to board 2’s 2.5mm “IN” jack on the rear panel.  The jack is a three conductor type (two channel: tip, ring, sleeve), with the left (tron ‘A’) channel on the tip, right (tron ‘B’) channel on the ring, and chassis ground on the sleeve.


For this purpose, a stereo cable with two 1/4” mono-phone plugs to one 2.5mm stereo-phone plug is provided.


The recording level should be monitored; thus the microphone input and stereo outputs should not be mixed.  To avoid mixing, make sure the preamped mic signal is sent to the tron via  the “CHANNEL 1 INSERT” on the rear panel of the mixer, as opposed to an “AUX OUT”.  If the microphone is the only tron input, then the right half of the above mentioned cable will not be used.  Plug it into the “CHANNEL 2 INSERT”, with all channel 2 controls off, to keep it from picking up radio noise or hum.


Make sure the waveform editor recorder is set for 1 mono channel, instead of the default stereo.


the mixer applet


In Windows, the MultiSound Mixer Panel Applet must be checked for input muting.  This mixer is automatically launched with Windows.  Turtle Beach mutes the input jack by default to defeat any unwanted noise on waveform and synth play.  The mixer applet also provides access to the input level dialog.  On the applet front panel, set the IN to no attenuation (full gain), then open the input level dialog by clicking on the “Levels...” button.  Click on “Record Input / IN”, and then the “Line Level” preset to get a rough setting.  The slider will be used to fine tune the recording levels.  Once the microphone is properly trimmed on the Mackie, as described in the system test, all input recording levels should be set with this dialog.  


sound forge


Sound Forge initializes with a big empty window, a row of buttons, and a horizontal menu row.  To create a soundfile, click on “record”, the first button with a red dot, and a waveform window and record dialog box will open.  Confirm that the “record attributes” are correct (i.e. 44 Khz, 16-bit, and mono), and if not, select “new”.  The input from the microphone will not be heard until “test” is clicked to check levels and peaks.  Task switch to either the Multisound Mixer or Multisound Record Prep, both of which provide access to the input level dialog.  With the input level dialog in the foreground and Sound Forge’s peak/level  VU meters visible in the background, adjust the level slider so that the fullest signal is sampled without clipped peaks.





�
Using the Atron II-3P as an Teleconferencing system


Concept


Participant Station setup


Getting connected


The RoundTable Demo


�
Using the Atron as an Audio Rendering Server


Concept


The primary design objective of the Acoustetron products is to provide positional audio rendering co�processing as a subsystem peripheral to a workstation running an application.  While the digital signal processing involved in transforming a flat signal into a binaural pair creating the perception of a particular bearing is typically done on special purpose arithmatic logic units or digital signal processors, a significant amount of processing is required of a general purpose host processor, which computes the 3D geometry and coordinates the DSP’s.  For echoic acoustic environments, a typical host is especially taxed, leaving little or no resources for a user application on many host processors.


The Acoustetron was thus developed to run in an endless simulation loop, accepting control information from a connected workstation running a client application.  Protocol for the control information is very efficient, allowing for low-bandwidth serial communication between client workstation and the audio server.  The scheme of this development is shown in figure 7.
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Figure � SEQ Figure \* ARABIC �11�.  Acoustetron Server Scheme.


Getting connected


Connecting two normally independent machines is unfortunately not always trivial.  This is a most important step for which CRE is working hard to provide better tools.  


Future revisions of this manual will discuss connection trouble shooting here.


Serial connection


Most all host computers are configured as DCE devices in their RS232 implementation.  The Atron II is also a DCE device, as opposed to a DTE device such as a modem.  Because both are DCE, the RS-232 cable must be “NULL MODEM” so that the communication lines crosswire and properly link each TX to the other RX.  The cables supplied by CRE are null-modem.  


Do not use standard PC serial cables on SGI workstations.  The SGI drives a pin which is connected to ground on the Atron, which follows the RS232 specification.  The supplied SGI cable is wired correctly.


The Atron II has been successfully tested in digitally noisy environments with shielded, twisted pair cable at its full speed baud rate of 115.2 Kbaud over 50 meters, without line boosters.  However most workstation RS-232 ports do not seem to exhibit equivalent robustness.  In fact, many workstations are limited to 38.4 Kbaud or less by the UNIX kernel.


Example clients





UNIX clients with X-Motif


audioClient





tankClient





Other clients supporting  VT100


CRE_TEST








�
Application Programming


Programming Tools


Standalone


If the Atron was purchased with the development option, a C/C++ compiler, linker, code editor and debugger are included, specific product subject to change.  If included, these tools may be found in the aliased drive�directory L:\BIN, which is included in the command interpreter path.  The standard C library header files may be found in L:\INCLUDE, while the standard static linkable libraries may be found in L:\LIB.


Client


If client/server was designated as the Atron control interface and a workstation type (SGI, Sun, HP, Mac, or PC) was specified for the computer to run your client application, that workstation should have complete C programming tools for application development.


CRE_TRON API


Multiple Listeners


Multiple listeners share all sounds in a single virtual audio environment.  By “share” we mean that each listener hears the same set of positioned sound sources from their respective position.  Spatialization resouces for a single listener are allocated and initialized with each call to cre_init().  Multiple listeners are established with sequential initialization calls to cre_init().


Orators


Special attention must be given to shared virtual audio environments, where each listener also provides a sound source.  Because of the necessary delays involved in rendering 3D sound, hearing one’s own voice spatialized is disturbing, so the voice should be an audible sound source for all listeners, except for the listener themself.  The CRE_TRON library provides a mechanism for conserving spatialization resources, while maintaining a consistent source identification scheme.


The term “orator” is used to indicate that the participant intends to contribute a voice to the virtual environment, that they will not hear spatialized.  The voice will be assigned a source ID identical to the listener’s ID.


API Reference Addendum


cre_init()


Allocates, initializes, and boots enough spatialization resources of the given driver type to display the given number of sound sources for the specifed listener, returning the total number of controllable sources.


Declaration:


int cre_init(int driver, int head, int sources, int mode);





Arguments:


driver	Type selected from enumeration list in ATRON.H�    enum ATRNdrv {�        Atrn_CLOS,  // closes all drivers rendering 'head'.�        Atrn_ARS1,  //   RS.MPO 1-src., 1 matl. room simulator�        Atrn_DPL1,  // DPL1.MPO 1-src. CTRON doppler shifter�        Atrn_CMP1,  // CMP1.MPO 4-src., 256 tap Min. Phase�        Atrn_BMP1,  // BMP1.LOD 2-src., 75 tap MP driver�        Atrn_ARS2,  // ARS2.MPO 1-src/3-matl/TL, v.2 room sim.�        Atrn_BMP2,  // BMP2.LOD 4-src., 22 KHz MP driver�        Atrn_BMP3,  // BMP3.LOD 2-src., 56 tap MP driver with doppler�    };


head	Listener identifier to be initialized.  An identifier must be unique for each listener and can be any integer from 0 to MAX_HEADS. Currently, the listener identifiers must be sequential.  In a future release, if the listener identifier has been previously initialized, the requested sources are additional.  Currently, a cre_init() call for an existing listener will return the total number of sources in the world without initializing any additional sources.  A special bit, macro’d via _ORATOR_ in ATRON.H, reserves the head identfier for a source identifier to other listeners, but not heard by this listener.


sources	Sources to be spatialized for this listener with the given driver type.


mode	Specifies global dimensional units and verbose library feedback.


Returns:





New:


The constant set-bit _ORATOR_ is now defined in ATRON.H to identify a listener whose voice shall be a sound source in the simulation, but unheard by that listener.  When initializing an orator, specify the number of sources that the listener expects to have spatially rendered (not the total in the environment).  Upon success, the function will return the total number of sources in the environment.





Example call:


#include “cre_tron.h”�#define RadPnts 3�int hd;�int nsrcs = 4, nheads = 3;


// set mouth position relative to head center�float mouth[6] = { 2.0, 0.0, -2.0, 0.0, 0.0, 0.0 };�float radpattern[RadPnts] = { 0.0, -3.0, -10.0 };�int mode =  AtrnINCHES | _VERBOSE_;�for (hd=0; hd<nheads; hd++) {�  if (cre_init(Atrn_BMP1, ( _ORATOR_ | hd), nsrcs, mode) < nsrcs)�    abort();


  // place the source in mouth position�  cre_locate_source(hd,mouth);


  // link the source to move with the head location�  cre_define_source(hd,AtrnHEADlink,hd,NULL); 


  // set the radiation profile so the voice is projected forward�  cre_define_source(hd,AtrnRADprofile,RadPnts,radpattern);�}





cre_define_source()


Declaration:


int cre_define_source(int src, int prm, int pts, void *data);





Example call:  see the example in cre_init().


Arguments:


src	


prm	


pts	


data	


Returns:





New:


The command parameter AtrnHEADlink now does the right thing for other listeners.


cre_open_wave()


Declaration:


int cre_open_wave(const char *filename, int mode);





Example call:


#include “cre_wave.h”�#define WvBuffers 4�#define WvCopies 2��int wopenmode = (WvCopies<<8) + WvBuffers;�wavFt *whandle = cre_open_wave(“TEST.WAV”,wopenmode);��int head = 2;�cre_ctrl_wave(5,whandle,WaveCTRL_LOOP,&head);�cre_ctrl_wave(6,whandle,WaveCTRL_LOOP,&head);�


Arguments:


wfilename	


mode	


Returns:





New:


By default opens a copy of the requested wavefile for each initialized listener, or opens a specified number of copies, encoded within the mode argument.  The high byte of mode is  not included in the ATRON client/server protocol and thus cannot be used remotely.


cre_ctrl_wave()


Declaration:


int cre_ctrl_wave(int src, wavFt *wfp, int cmd, void *data);





Example call:  see the example in cre_open_wave().


Arguments:


src	


wft	


cmd	


data	


Returns:





New:


By default, wavefiles are now be played for all initialized listeners, or just for the one listener specified in the data field.


�
Atron Client Library





Atron Server








�
APPENDIX A


Trouble Shooting


System bootup


Common failures


No evidence of any power up.  Check remedy A, and then remedies D, E, F, G & H in succession if not successful.


A series of beeps with no visual feedback indicates undetected or failed video controller.  This normally means that the system was dropped sharply in shipment and the video card has become unseated upon the impact.  Follow remedies D, E, F & G.


Two beeps followed by the message “Keyboard error”.  Follow remedy C.


Two beeps followed by the message “HDD controller failure”.  Follow remedies F, I, & J and then remedy G if not successful.


System hangs with a screen display, but without displaying an error message in its last line.  Follow remedies D, E, F & H, and then I if not successful.


Remedies


Many of these remedies require handling of sensitive electronic equipment, with special care to main a static free environment.  If you are not comfortable with this task, please find a colleague or service personnel who is.  Never attempt any of these remedies with the power cord connected.  Using sufficient precaution, you may test your remedy before closing the system case.


Check that the powercord is completely inserted and that power is available.


Check that the DBM-15 analog video connector is properly connected.  Remove it and observe that no pins are bent on the plug, before reinserting it completely.


Check that the DIN5 keyboard connector is properly connected with the keyed plug aligned with the jack.


Hard reset the system by momentarily depressing the RESET button on the system front panel.  If you get a different result from an earlier boot attempt, continue with remedy E.


Cold reset the system through cycling power.  To do this turn off the system power switch, wait for all fans and disk drives to spin down (wait for silence), and then power up again.


Open the system case by removing only 4 (or 6 if larger case) screws attaching the cover to the back panel, sliding the cover back, and then lifting it up and clear of the case.  Lay the system unit down on its side with the open side up.  


Reseat all 8 cards by first removing its hold-down screw, then carefully working the boards evenly upwards and loose from the slot, and finally carefully reinserting them with even firm pressure.  Be very careful, as the DSP cards are tightly squeezed between audio connectors.


Reseat all of the memory modules (SIMM’s) by gently nudging each one to the outside beginning with the outside SIMM and working inward, and then nudge them back up and firmly down from inside to out.  Assert the seating of the BIOS chips between the SIMM’s and the keyboard connector, by pressing firmly at both ends of each chip.  Assert the seating of the cache memory (near the front of the board, opposite the keyboard connector) by pressing firmly at both ends of each chip.  Assert the seating of the CPU, by lifting the locking lever on the CPU socket, wiggling the CPU gently, and relocking the lever.


Check the DC power connections (yellow, red, and black cables with plastic connectors) to each disk drive.  If a disk drive is not connected, find the DC power cable that became disengaged and reconnect it.


Check that the disk control cables (gray ribbon cables) are completely inserted on both the drive end and controller.  If  a ribbon cable has come loose, make sure that the red stripe is aligned with “pin 1” and the dual-inline connector is properly aligned, before firmly reconnecting it.


Try booting from floppy with bootdisk provided in the MTRON software package.


�
APPENDIX B


Turtle Beach Terminology


�


The CRE DSP boards in Atron II’s are based on products originally designed by a company called Turtle Beach Systems.  Turtle Beach developed and supplies many of the non-spatializing tools, especially those in Windows.  Turtle Beach uses a wide variety of names that can be confusing.


multisound


Multisound is the name for the original Turtle Beach soundboard.  They still apply it to refer to all of their high-fidelity boards with a Motorola 56K DSP.  The CRE Beachtron is exclusively based on the original Multisound, which features a very nice E-Mu Proteus wavetable MIDI synthesizer.


tahiti


Turtle Beach had a falling out with E-Mu, and physically cut off the Proteus, which it could no longer afford to license.  The Tahiti is a MIDI-less Multisound.  Turtle Beach cleaned up some of the analog circuitry on this revision, yielding input channel seperation far superior to the original Multisound.  For stereo applications, input channel seperation of -40 dB is sufficient.  However, for binaural audio, any audible channel bleedthru can be disasterous.  At -60 dB, the Beachtron is marginal for live input applications, while the -90 dB Tahiti is wonderful.  The CRE Alphatron is built from a Tahiti.


rio


In lieu of an E-Mu Proteus, Turtle Beach developed their own wavetable MIDI synth, with a general MIDI implementation instead of the excentric Proteus setup.  The synth was designed on a daughter card to upgrade the Tahiti board to MIDI.  The Rio is unique in that it allows any user sample to be downloaded to RAM on the card and played with MIDI notes, alieviating the host from having to hump them from disk or system memory during playback, and giving a nice MIDI interface to wavefile play.


monterey


Very simply just a Tahiti Multisound board that is sold with a Rio daughter board fitted and MIDI software included.  The Monterey product thus talks a lot about Tahiti’s and Rio’s, as well as Multisound.


maui


This is just one more step in Turtle Beach marketing.  The Rio card was further developed as a standalone ISA bus card to upgrade any soundboard, such as a SoundBlaster, to wavetable synthesis.
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