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INTRODUCTION
Since 1953, the Communication Center of Minnesota State Services for the Blind has provided blind and visually impaired persons with access to the printed word.  The Communication Center, which provides access to Minnesota residents as well as those attending an institution of higher learning within the borders of the state, primarily services blind and visually impaired persons.  It also provides some services to physically disabled persons, as well as to persons with learning disabilities that impact the ability to read the printed word.

The Communication Center offers the following services:

· Audio Services

· 
Braille Services

· 
Radio Talking Book Network
· Dial-In News

· 
NFB Newsline®
· 
Equipment

· 

 HYPERLINK "http://www.mnssb.org/allages/commcenter/engineering.html" 

Repair Services

More Details
The Audio Services section of the Communication Center provides custom recording services for eligible customers, which is those persons who are eligible for services from the National Library Service for the Blind and Physically Handicapped (NLS).  
Both textbooks and leisure-reading materials are recorded.  Unlike Recording for the Blind and Dyslexic, we also record partial books, work sheets and other non-textbook materials.  Services to individuals are free, services for colleges and universities, commercial businesses, nonprofit agencies, and other entities are done for a fee.  The recording is done by approximately 125 volunteers, of whom 70 record at the Communication Center itself and 55 record at home.  All recording is currently done on reel-to-reel tape and housed in our master library for up to five years.  Materials are distributed on two-track half-speed cassettes at this time but will be available on CD-ROM in DAISY format soon after the time we start recording digitally.  Unfortunately, space restrictions do not allow for longer storage of master tapes, although digitization will change this.  We will be converting to digital recording in the ANSI/NISO Z39.86 standard over the next few months.
The Braille Section of the Communication Center does much the same for Braille as does the Audio Section for recordings.  While most of the Center’s audio recording is done for college and university students, most of the Brailling is done for K-12 students.  In fact, the Minnesota Department of Education, formerly known as the Department of Children Families and Learning, pays the Communication Center $475,000 per year to provide this service.  This grant does not cover the entire cost of providing Braille services, however.  Braille transcription services are provided by approximately 50 certified volunteer transcribers, 2 paid transcribers and 2 paid proofreaders.  In addition, the section performs a good deal of “quick turnaround transcription.”  This work is done by three Braille Technicians, persons who are well-versed in Braille but not certified.  They use the Mega Dots program from Duxbury Systems.  The Section produces approximately 900,000 pages of Braille a year, which is made up of original transcriptions as well as copies of materials previously produced and materials sold to other states.  All textbook-type materials are listed in the Louis database from the American Printing House for the Blind and are available for sale to other entities and individuals.
The Minnesota Radio Talking Book Network (RTB) first went on the air on January 2, 1969.  Thus, it is the first and oldest radio reading service for the blind in the world.  The service, which broadcasts 24 hours a day, seven days a week, provides nearly 10,000 listeners with readings from daily and weekly newspapers, magazines, and current best-selling books.  Further, books with a “Minnesota angle” are also presented regularly.  Go to http://www.mnssb.org/allages/commcenter/rtb/schedule.html to see the entire schedule for the RTB and go to http://www.mnssb.org/content.php?pageid=5 to see the books currently being broadcast on the RTB.  The service broadcasts via a “sub-carrier” over many FM radio stations.  This is a special sideband of any existing FM station, a portion of its spectrum allocation which is not normally used.  The RTB loans its listeners special pre-tuned radio receivers which pick up only this sub-carrier frequency.  The majority of the stations that carry the RTB are owned and operated by Minnesota Public Radio (MPR).  The signal is distributed to all of the twenty plus stations that carry it via a digital satellite system.  In 2002, the Communication Center engineering staff installed its own satellite uplink facility, replacing facilities formerly leased from MPR.  This work was a part of the 21st Century Plan—see below.
It is also possible to listen to the RTB live on the internet via a Windows Media stream by going to http://www.mnssb.org/rtblive.  To obtain a password, call 651-642-0885.  When the Communication Center completes its digital conversion, the RTB will also record its books in the ANSI/NISO Z39.86 format.  Further, copies of all audio books are made available to the Minnesota Library for the Blind and Physically Handicapped (MLBPH) on cassette for loan to library patrons.  Ultimately, those books not recorded by NLS will be listed in NLS’s catalog by MLBPH.

The Communication Center also operates Minnesota Dial-In News.  This is a service that allows a subscriber to use a touch tone telephone to read current newspapers.  Dial-In News uses a combination of volunteer human readers and synthesized speech (DEC-Talk) to read from one weekly and two daily newspapers.  For $6 per month, subscribers can listen to the Minneapolis Star-Tribune, the St. Paul Pioneer-Press, and City Pages, a weekly alternative newspaper.  Customers of Dial-In News use buttons on their telephones to choose individual newspapers, categories and individual stories.  It is also possible to speed up and slow down reading, jump from story to story, and jump by time increments within a story.  The service presents the majority of all newspapers it carries, including news, sports, obituaries, movie and television listings, grocery ads, and more.  As a part of our digital upgrade we also offer Dial-In News on the web.  The service, called Web News, is at the URL http://www.mnssb.org/webnews.  Unfortunately, you can only access this service if you are a subscriber to Dial-In News.  However, you can use the demo ID 5555 to try out the service.  Web News uses streaming MP3’s to operate.  As a part of our digital upgrade, it is ultimately our goal to use the same recording software to record audio textbooks, books and programs for the RTB, and newspapers for Dial-In News.  If and when standards for streaming DAISY content are developed, we would be interested in using this methodology to produce and distribute Web News and other Communication Center materials.
In conjunction with the Minnesota Library for the Blind and Physically Handicapped, the Communication Center also provides National Federation of the Blind Newsline® in Minnesota.  This service, developed by the National Federation of the Blind (NFB) is a nationwide toll-free dial-up service employing synthesized speech to read from over 85 national and local newspapers.  National newspapers carried on the system include the New York Times, Wall Street Journal, Christian Science Monitor, USA Today as well as papers in Los Angeles, Chicago, Washington D.C., and many other large and small cities.  Newspapers of specific interest to Minnesotans include the St. Paul Pioneer-Press, Duluth News-Tribune, and the Grand Forks Herald.  The service is somewhat similar to Dial-In News in that it carries the newspaper for today, yesterday, and Sunday if available.  Touch tones are used to navigate, change speed and voices etc.  In addition, NFB Newsline® has a search function.  In the U.S., the system can be reached by dialing 1-888-882-1629 in those states where a local sponsor is present.
Some of the services offered by the Communication Center require the use of special equipment.  This equipment, which includes special slow-speed, four-track cassette machines from NLS and RTB closed-circuit radio receivers is loaned to eligible customers.  The Equipment Section of the Communication Center handles all aspects of eligibility determination and equipment loan.  Unlike most states, Minnesota has a separate “Machine Lending Agency” (MLA) and library for the Blind and Physically Handicapped which handles the books and other materials.  At one time the MLA and Library were separate entities in most states, although this is no longer true.  However, for a variety of historical and practical reasons, the two-pronged system works well here in Minnesota.
Finally, the Communication Center repairs all of the equipment it loans to its customers.  In addition, the Engineering staff installs and maintains all recording, broadcast, and satellite distribution equipment needed to run the Communication Center.  The staff consists of an Engineering Manager, two electronic technicians, two audio visual aides and nearly a dozen volunteers who primarily repair NLS cassette machines.  In addition, the Engineering Section does tape duplication for the Center and will duplicate CD’s of DAISY books when we start offering this service.  
History of the Communication Center

The Communication Center began in 1953 as a nonprofit, private organization providing Braille and audio transcription services. Initial funding came from the Hamm Foundation of St. Paul, and services were extended by grants from other family and corporate foundations, public funds and individual gifts.  State Services for the Blind provided free space and other support.  The Radio Talking Book went on the air in 1969 through the continuing support of the Hamm Foundation and cooperative agreements with Minnesota Public Radio.

By 1979, the expense of supporting the Communication Center had grown to a level that the Hamm Foundation was no longer able to provide full support on its own.  The Minnesota Legislature passed legislation in 1979 that made the Communication Center part of Minnesota State Services for the Blind. This allowed the Communication Center to receive additional funding from the State of Minnesota and Federal Rehabilitation funds as well as to offer the staff retirement and other benefits.

Dial-In News, the second telephone-accessed dial-up system in the United States, was established in 1990 to provide access to local newspapers through the use of a touchtone phone.  The software, procedures, and structure of Dial-In News, established by Communication Center staff and volunteers, have become the model for all such services.

Newsline for the Blind®, a service of the National Federation of the Blind providing national newspapers, came to Minnesota in 1996.  SSB began providing financial support in 1998 and, in 1999, took over responsibility for running the local service center.  In March 2002, NFB/Newsline became available to all blind and visually impaired Minnesotans via a nationwide toll-free number.  Starting in March of 2003, this service has been sponsored by State Services for the Blind and the Minnesota Library for the Blind and Physically Handicapped, supported by a grant from the Institute of Museum and Library Services under the provisions of the Library Development and Technology Act, and granted through the Minnesota Department of Education.
In early 2000, the Communication Center joined the DAISY Consortium as an Associate Member.

21ST CENTURY PLAN
Overview

The Communication Center of Minnesota State Services for the Blind has developed a comprehensive plan to meet the needs of its blind, visually impaired, and print impaired customers in the 21st century.  It will address changing needs due to increased technological sophistication of customers and use new technology in broadcasting, electronics, and computers for their benefit.  The plan, which is called “The 21st Century Plan” and is divided into three phases, is enabling the Communication Center to convert its obsolete analog infrastructure to state-of-the-art digital computer-based technology and replace outdated Radio Talking Book receivers with modern portable units which will offer increased resistance to interference and improved audio quality.  The plan has also replaced the Radio Talking Book’s obsolete analog satellite distribution system with a modern digital version, which is less expensive to operate.  Thanks to this plan, the Communication Center will be able to deliver its services via the Internet, digital media such as CD-ROMs or DVD-ROMs, and new digitally based delivery systems currently under development.  It will also make recording and broadcasting processes simpler and more efficient for volunteers and staff.

The Details
The 21st Century Plan was initially conceived by Jon McTaggart of Minnesota Public Radio and this writer in late 1996.  At that time, MPR had an interest in moving the RTB service from a 67KHz FM sub-carrier to a 92KHz carrier.  To do this would involve purchasing all new receivers.  While MPR seems less interested in a frequency move at this time, it is the impetus that started us thinking seriously about the future of the Communication Center and planning for it.  At around this time, the DAISY Consortium was starting its work to develop standards for the digital talking book.  In addition, we were having increasing problems maintaining analog equipment including reel-to-reel tape recorders, cassette duplication equipment, and analog satellite modulators and demodulators.  Since a large amount of money was going to have to be raised no matter what was done, it was decided to do everything at once, thus the 21st Century Plan was born.
After a lot of preliminary work, which included design assistance from The Saint Paul Foundation, parent of the Minnesota Community Foundation and a long-time Communication Center supporter, the price tag for the entire system was pegged at $2.8 million.  The decision was made to ask the Minnesota Legislature for half of the funds and to raise the other half from foundations, corporations, and individuals.  In May of 1999, the Minnesota Legislature approved our request and the bill was signed by the Governor.  The legislation said that we would be granted $1.4 million as long as we could raise an equal amount from the private sector.  We were assisted in these efforts by The Saint Paul Foundation.  They provided us with the loan of a staff member who assisted us with the fund-raising.  By May of 2002, we had raised all of the private money necessary for the completion of the project.
In the spring of 2000, we signed a contract with Tim Valley of MacroMedia, Inc. of Burnsville, Minnesota to act as Project Manager of Phase I of the 21st Century Plan.  Phase I involved the upgrading of the Communication Center infrastructure from analog to digital technology.  It also included the creation of all of the software necessary to record and duplicate digital talking books.  Valley is a broadcast engineer and expert in digital audio.  He developed the first commercially viable hard disk-based automation system for broadcast use approximately 15 years ago, has designed and implemented networks using internet and/or satellite technology to distribute music and other data to radio stations, and has done extensive software development.
The Current System

SSB does the majority of its recording in 20 recording booths located at its St. Paul, Minnesota headquarters.  Booths are used interchangeably for recording RTB magazines, books, and other programs destined for broadcast, as well as the recording of textbooks and other materials by the Audio Services section.  In addition, half of the booths are equipped with a telephone and headset which are used to record to the Dial-In News system.  Each booth is equipped with an Otari MX5050-B reel-to-reel tape deck and a Shure SM-81 cardioid condenser microphone.  Each machine is also attached to a box, produced in-house, that generates tones used to mark pages and chapters as well as provide some control of audio levels.   Newspapers on the RTB are read live from a larger studio.
There are approximately 90 volunteers who record for the Communication Center at home – 55 for Audio Services, and 35 for the RTB.  They are equipped with an http://www.tascam.com/index.html Tascam reel-to-reel tape deck (see below for details.)  

All tape duplication has been done in real time or at double speed.  The system employs 36 Otari ARS-1000 reel-to-reel tape decks and 40 Studer B710 cassette machines.  There is also a custom control system, designed and built by Mike Shields of Ampria Research that routed the output from each reel-to-reel deck to as many cassette machines as were needed for the tape being produced.  Up to 40 copies could be made at once.  

While this system seems inefficient on the face of things, in practice, it works well.   An audio visual aide sets up a reel-to-reel master and connects one or more cassette decks using the custom control system.  He starts the duplication and moves on to set up other reels.  Generally, by the time he is finished setting up various copying jobs, and gets back around to where he started, the operation is done.  This system works because the majority of our duplication is one or two copies since we are primarily involved in low-volume, custom recording for individuals.

The business side of the Communication Center was run by a set of DOS-based database applications written with the Clipper programming language.  It housed the data on customers and equipment as well as some data on books in the Communication Center master tape and Braille libraries.  Much of the statistical record keeping was done by hand.  The system, which was developed in the early 1990’s, was the computerization of a manual, card-based system.  
The New System

Hardware

The Communication Center, via the 21st Century Plan, made the decision to upgrade, computerize, and digitize virtually all aspects of its business at the same time.  To facilitate these changes, a new “Media” network was installed.  The Center, along with other SSB units, already had a Novell Netware-based network connected to the Internet via a T-1 line.  This network provides staff with GroupWise e-mail and calendaring services, file and print sharing, and runs a number of Clipper databases.  

The new network is Windows 2000-based.  At its heart is a Cisco 4000-Series Catalyst high performance gigabit switch.  Its major server components are connected via gigabit copper and other machines and workstations are connected to the switch via 100 megabit copper.  This LAN has its own dedicated T-1 connection to the internet and is also connected to the Novell office LAN via a 100 megabit connection.  

All of the servers and the majority of the computer workstations in the system are Dell computers.  The exceptions are the home recording PC’s (see below) which are from a company called PanelTech.  Included on the 1 gigabit backbone are two redundant servers to handle DNS services, backup and other “housekeeping” chores; two clustered servers running Microsoft SQL Server 2000 software; two conversion servers that process and encode all incoming digital audio; five audio library servers that support thirty 160 gigabyte SCSI hard drives, two Internet servers that handle streaming audio to the Internet; and two Dial-In news servers which run Dial-In News and Web News.

In addition, each of the 20 recording booths has been equipped with a flat panel touch-screen display and Dell workstation connected to the switch via 100 megabit copper.  Two touch-screen workstations installed in the RTB Master Control Studio will provide both automated and manually controlled programming for the radio service.  Two identical workstations are provided in the RTB Production Studio and serve as a backup for Master Control.  Two more workstations are installed in the large talk studio for access by readers and operators.  Further, there are also six workstations in the tape duplication area, four of which are used to support duplication workstations used to make cassettes and two machines supporting two Rimage Desktop 4000 robotic CD duplication and printing devices.
Between the audio library, supported by the five audio servers, and storage on other servers, the system has a total storage capacity of over seven terabytes.  [TPV] At the “production-quality” MP3 compression bitrate of 64 kbps, the library has a maximum audio storage capacity exceeding 240,000 hours.
The analog equipment in our old booths included a Shure SM-81 condenser microphone powered by an Audio Technica CP8508 phantom power supply, feeding an Otari MX-5050 reel-to-reel tape deck.  The microphone is connected via a custom box that does some level control and also generates tones used to mark pages, chapters, and end of reel.  Each of our newly designed recording booths contains a Dell Optiplex GX150 PC which is an 866 MHz Pentium III computer with a 40 gigabyte hard drive, 192 MB of memory, Windows 2000 and a 15” LCD touch screen monitor from Cyber Research (Model 9P501300BA34CAL). Power is conditioned by a small UPS -- APC Back-UPS Office 500.  A Turtle Beach Santa Cruz audio card has been installed in each workstation and is fed line-level audio from a DBX 286A mic preamp/processor, which is in turn, fed by a Shure SM-81 microphone (with pop screen) mounted on a gooseneck stand.  A standard keyboard and mouse (as well as the touch screen) are used for all input.
During the analog to digital conversion phase, ten of the booths will serve double-duty as Tape Capture Workstations, so the “integrated” audio card on those PCs has been connected to the audio output of the Otari tape decks.  This arrangement allows capture of the analog reels to digital storage for later playback from the Radio Talking Book On-Air automation systems.

Currently, volunteers who record at home are equipped with a Beyer DT-109 headset feeding the custom designed and built tone index box which in turn feeds a Tascam 22-2 reel-to-reel tape deck.

The new digital Home Recording Workstations are all-in-one PCs which are actually built into LCD touch-screens.  We chose an all-in-one unit for several reasons: simplified installation with very few cables, only one unit to ship or replace in the event of failure, and a very small footprint.  They are equipped with modems and 10/100 LAN interfaces, as well as USB, serial and parallel ports, speakers and a floppy drive.  Best of all, they each have CD-recorders installed and integrated audio.  The microphone preamplifiers on most audio cards leave a lot to be desired, so we were able to sidestep that issue with a USB-based microphone-headset manufactured by Plantronics (Model DSP500).  This is a very high quality, low noise, comfortable headset, with many of the virtues required for this application, such as an all-electronic volume and mute control on the cord.  Since they are electronic, they can be controlled by the software on the PC, through the USB port, to eliminate the inevitable support calls from volunteers that have muted the mic or turned off the volume and now can’t hear themselves.  The software can automatically detect and cancel all such errors.
The PanelTech Hai-Sei Poseidon 150 "all in one" computer contains a 766 MHz Pentium III processor, 128 MB memory, built-in touch-screen monitor, Windows 2000, modem, 10/100 Ethernet, 2 serial, 2 USB, 1 Parallel, 20 GB hard drive and an internal 24x/8x CD Recorder.
The home recording workstations are “locked down,” so that they can only be used for their intended purpose.  We debated whether or not to make the other capabilities of the PC available to our home recordists.  It could serve as a perk of volunteering.  However, when we considered the support, virus infection, and other risks, we decided to lock down the computers. 
Software

For a variety of reasons, the decision was made early on to write our own software.  There were two major reasons for this.  First, because of the variety and complexity of the tasks performed by the Communication Center, there were no existing tools that would do everything we needed to do.  We needed to have an integrated and scalable system.  Secondly, we had some concerns with the complexity of LP Studio/Pro for use by volunteers, since all of our volunteers operate the equipment themselves while reading.  We also required a data-centric, semi-automated production system driven by the library database.
The software is being written by Tim Valley who was previously mentioned.  He is using the Delphi development system.  All applications will be accessible to and usable by blind persons.
The booth recording software and the home recording software are the same, once the recording process is started.  The home recording module, which is the point of this presentation, will be described more fully below.
Both modules, booth and home, are controlled using a touch screen interface.  This was done for ease of use and the ability to simulate the reel-to-reel interface all volunteers are accustomed to.  In addition, the software can be controlled via a mouse or by using keyboard commands.  Our software is written to produce books in the ANSI/NISO Z39.86 standard.  Since we were starting from scratch anyway, it didn’t make sense to use the DAISY 2.02 standard.  
Business Software

As previously mentioned, the Communication Center had been using an antiquated DOS-based database written in the Clipper language.  While functional, it did not have many of the features we needed to support digital recording.  Thus, we undertook the upgrading of our business system at the same time we were “going digital.”
The back-end of our database is a Microsoft SQL Server 2000 system running on two clustered Dell servers with RAID-1 SCSI storage.  The front end is written in Microsoft Access.  Programming for this phase of the project was provided by three individuals who work for our parent department the Minnesota Department of Economic Security.  
The database system provides for input of and tracks all information on our customers, equipment and volunteers.  It also contains information on all the audio and Braille books we have or are recording.  It tracks and coordinates all processes, booth scheduling, recording, duplication, shipping, ordering, billing, etc.  

All equipment, cassettes and CDs are bar coded.  These bar codes are used to identify and track everything.  The database does not actually contain digital audio but pointers to that audio which is stored on one or more of the 30 hard drives in the five-server audio library array.  The system automatically assigns audio files across the array to evenly distribute it.  It also minimizes the damage if one hard drive becomes defective, since it is unlikely to be completely full for a long time because of the spreading algorithm.  Further, all software is backed up onto tape regularly and all audio can be restored from CD.

It should be remembered and emphasized that our system is a database-driven system.  Everything is stored in and/or tracked in the database.  All processes stem from something that happens in the database.  This is one of the aspects that makes our system somewhat unique, in our view.  It also offers an infrastructure for future improvements, such as more fully integrating Braille production, scanned text, or synthesized speech book production, as examples, into our system.
Just-In-Time Recording

The Communication Center employs a “just-in-time” recording process for books and materials requested by individuals and entities.  This is done for a number of reasons including the efficient and maximum use of volunteers, and short time frames for recording materials.  We often get requests only a few weeks or even days before they are needed.  In these instances, we get a syllabus from the student or professor and record the section(s) of the book that will be needed first.  We do everything possible to get the material to the customer before it is needed.  However, this means that we don’t have the luxury of recording a book all the way through, then sending it in order to the customer.
We have traditionally asked our volunteers to record at least one reel or two hours of reading per week, whether they come to the Center or record at home.  However, digital orientation doesn’t have these time cues or restrictions.  Nonetheless, we will still initially be producing audio cassettes which have a fixed length.  Thus, our software will have the ability to extract timed chunks of a recording (or multiple recordings) and use synthesized speech where necessary to generate openings and closings, with page number ranges for each side of a cassette.  Chapter and page indexing tones will also be mixed with the digital audio as it is being played at double-speed for recording to multiple cassettes.  All of this packaging is generated on the fly as a part of the duplication process using a SMIL file automatically generated by the Conversion Servers.

Digital manipulation allows, through the ANSI/NISO standard, generation of multiple targets and media formats from the same source audio files.  Individual chapters can be assembled and combined with optional elements, such as footnotes and synthesized announcements, to produce cassette, CD, Internet, radio programming and any other conceivable future media to serve clients with differing needs, and it can all be done as a fully-automated process.  This would have been an impossible task with analog tape.

New System Simplified Walk-Through

Below is a description for the production process of a textbook or other requested material.  

A patron requests a book by phone, e-mail, postal mail, fax or in the future, an Internet-based catalog system.  A Communication Center staff person checks to see if the customer exists.  If not, the customer data is entered and checked for eligibility.

Next, the Librarian or other staff member searches for the book via computer.  Databases searched sources include the Communication Center itself, RFB&D, and the Minnesota Library for the Blind and Physically Handicapped in some instances.  The book is then “ordered” for the customer if it has been recorded by the Communication Center.  If the book is available from another source, the customer or person making the request is informed.  In a few instances, we will order the book for the customer if we are able to.  If the book has not yet been recorded, a Production Master record is created.  This record will initiate the recording process.  The order is confirmed to the customer via email, phone or fax.  If the customer is affiliated with a school, that relationship is established when the order is entered.  This is done for billing purposes.
If the book exists on the digital audio servers, a Duplication Order is created automatically.  If the book exists on tape, an SSB staff person “pulls” the reels from the library and sends them to Duplication.

If the book must be recorded, one or more volunteers are assigned to read the book.  Transcribing instructions and announcement information will be coded for each section of the book (defaults are used automatically for different book types and modified as needed.)  If the volunteer will record at home, a rewriteable CD will be created that contains the transcribing instructions, the MASTER record, notes, etc.  A set of blank CDs sufficient to hold the entire production (at an average of two hours per CD) is then mailed to the volunteer, along with mailing labels and mailers.  When the volunteer inserts the first CD into his/her dedicated recording workstation, special software will create a new “project” for the book production on their PC and they will be shown the instructions and notes and prompted to begin recording.  As each two-hour “reel” is completed, they will be prompted to enter the starting and ending page numbers and to insert a blank CD.  Their recordings will then be transferred to the CD, which they will send back to the Communication Center.  At some point in the future, if the volunteer has a high-speed Internet connection, all of the above will occur via the ‘net, without CDs.

When the CDs arrive at the Communication Center, a standard CD-ROM drive on any of the staff PCs or other machines networked to the system will transfer the digital audio and data to the SSB “incoming” (conversion) server for processing.  The CDs will then be archived as a linear PCM audio backup to the MP3 audio kept online.
The process will be similar for in-house recordings, except that recordings will be sent to the “incoming” server as each logical audio volume (typically a chapter) is completed in a recording booth.  The server will, among other things, backup the audio to CD and compress the audio data before it’s transferred to the “online” audio library servers.  These are fully automated processes driven by the SQL database.
Once each “reel” has been stored to the online servers, SSB staff will be notified.  They will then release the audio for duplication (typically a one-click process.)  As needed, a sample “reel” will be sent to the Quality Assurance Person’s IN box for review.  He will click on that item to load it into an audio player program for review.  Before being presented for review, the audio file will automatically be analyzed for: 

· Low audio levels
· Excessive levels
· Excessive background noise

· Timing
· Tonal balance
Upon completion of the online review form, it will be printed and/or emailed to the proper persons.  It will also be attached to the Volunteer’s master file.

Production staff will receive a daily list of “jobs” that will each detail the number of cassettes required.  Labels (Braille and printed with barcode) for each cassette will be automatically printed.  The labels will be applied to blank cassettes.

Duplication will then receive the cassettes for processing.  The barcodes on each cassette will be scanned as they are loaded into dual-deck cassette recorders.  The operator will start the duplication process (one touch/click.)  If the book exists on reels, the operator will be prompted to load the reels.  The system will store the reels to the “incoming” server while dubbing so that the tape can be eventually discarded.

The system will be notified that the order has been duplicated.  Completed cassettes and labels will be transferred to shipping where they will be scanned and boxed.  Based on the scan, on-screen shipping instructions will be shown to allow grouping of related materials.  Shipping labels will be printed and inserted.  The system will be notified that the order has shipped.  When the cassettes are returned, they are again scanned and all labels are removed.  The database is updated and the cassettes are returned to Production for reuse.
Simplified Diagram of Steps for a Book Request – New System



A Detailed View of the Process
Book preparation for volunteers is primarily handled by the Volunteer Coordinator.  She is familiar with each volunteer and the special skills she/he might possess; for example, the ability to read computer programming books, a foreign language, and/or math or science.  The volunteer database also contains this information.  A “skeleton” of each book, along with the current versions of all software, if an update is available, will be provided to the home recordists on recordable CDs.  The CD sent to the volunteer contains, at a minimum, the database record which is used to identify the book and initiate the recording process.  This record contains basic identifying information about the book, which the recording process uses to create the text for announcements and other tasks.  The record will also be used to identify the recording when the CD is returned to the Center.  

The CD will also contain, at a minimum, a blank XML treeview for the book, which is used to commence recording.  This treeview will be filled in by the system and by the volunteer as he/she records with chapter and page numbers, etc.  It will then be used to generate the NCX file.  If the volunteer is comfortable with the computer and the recording process, only generic structure will be provided.  If the volunteer is less comfortable, then the Volunteer Coordinator or another staff member will fill in as much structure information as possible.  In the future, this book information may also be obtained from the Internet over broadband or dial-up connections.  Of course, the hardcopy of the book and enough blank CD-R’s to hold its data will also be sent to the volunteer.

The volunteer, on receipt of new materials, will place the CD-R into his/her workstation and the recording process will automatically be initiated.  The volunteer will first be prompted to read some announcements, such as title and author, etc.  This material will later be used to generate openings and closings for individual cassettes.  The volunteer will enter the textual chapter and page information into a hierarchical treeview as he/she proceeds through a book.  The XML-based treeview data will form the basis for the ANSI/NISO navigation control file (NCX).  During production, the treeview will indicate, at a glance, the status of each page and chapter through icons to indicate closed, recorded, in-progress and do-not-record for each item.  The volunteer can also enter notes for the Communication Center staff, and vice versa, at the book, chapter and page level.

As a volunteer records audio and enters page and chapter markers, a SMIL file of pointers is created that will ultimately become the ANSI/NISO audio synchronization file.  Phrase detection will be used to assist with retakes by “rewinding” full sentences at a time.  The recording level will be automatically maintained with no input adjustment required by volunteers.

It should be noted that we have chosen, initially, to support only ANSI/NISO Z39.86 Type 2 production—full audio with structure (also known as audio NCX).  This also helps us keep the user interface as simple as possible requiring only chapter and page navigation.  The recording process has been streamlined and simplified; and wherever practical, mimics the Otari reel-to-reel decks that are familiar to the volunteers.  As they and we gain more experience with book preparation, digital recording and the like, we can expand the capabilities of our software and the services we offer.
All audio is recorded as mono, 16-bit linear PCM at 22.05 KHz and stored directly to the hard drive of the home recording workstation.  Approximately every two hours, the volunteer is prompted to place a blank CD-R disk in the CD drive where the audio data is written.  The filled CDs are then returned to the Communication Center by mail.  In a future upgrade, we anticipate that material will be returned to the Communication Center via a broadband connection if present.

At the Communication Center, the CDs are placed in any PC on the network where custom software loads the audio to the Conversion Servers for processing.  The Conversion Servers use a complex RMS-based normalization process to transparently compress and limit the audio, followed by a gate function to help eliminate background noise.  Then the audio data is compressed using 28 kbps and 64 kbps MP3 compression and stored to the audio Library Servers.  We store audio in two bitrates because we use each for a different purpose—64 kbps for in-house and broadband distribution and 28 kbps for dial-up access.

Each home recording workstation also has NetOp Remote Control software which will be used to provide direct online support to the volunteers, including an “audio chat” function that lets the volunteer describe the issue, and full remote keyboard, mouse and screen control.  This can also be used for training and for file transfer and troubleshooting.

The CD-Rs from the home recordists will be catalogued and archived as a compact, high quality “original” backup for the MP3 files that will be stored online.  While the system periodically prompts the volunteer to insert a CD so that material can be sent to the Center and then to the customer, the entire project is stored on the hard drive of the workstation until the project is completed.  Thus, it is possible for the staff to instruct the volunteer to re-record a portion of the book and resubmit it to the Center for integration into the finished project.
CONCLUSIONS

The Communication Center is absolutely dependant on the work of its volunteers.  We recently estimated that the value of their work comes to nearly $1.5 million per year.  For this reason, when designing our software we wanted to make it as simple, foolproof, and familiar as possible for them.  Thus, these are the principles used to design our processes and software.  

We think that there are a number of elements which make our approach unique and will also make it work in our environment.  These include:
· Database-driven ordering/recording/production/library system

· Flexibility and power of ANSI/NISO 39.86 format

· Use of All-in-one home recording workstations

· Simplicity and intuitive use of Touch-screen interface
· Flexibility of system for providing book structure to volunteers or allowing them to fill it in as they record
· Automated initiation of home recording process

· Periodic “dump” of data to CD-ROM to facilitate just-in-time recording process

We believe that the system we have designed gives us the power and flexibility we need to make adjustments as we make the transition to digital recording and distribution.
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8 – Dub Complete
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