Piano Roll Archival Preservation

Introduction

While player pianos may be repeatedly restored into perpetuity, the rolls upon which they depend cannot be restored.    Most are now approximately a century old and are rapidly approaching an age of self-destruction.     Some 15 years ago, this potential death of the very heart of this unique slice of musical heritage was recognized and an appeal emerged for some way to capture the contents of these aging rolls in some computer format, in hopes of extended their life into the foreseeable future.

About 11 years ago, Richard Stibbons in the UK, shared this perception and set about development of a method of capturing the content of piano rolls.   Out of his pioneering efforts, there emerged a lo-cost device to “scan” a roll into a computer.   The device is basically the opposite of a flat bed scanner.    In this case, the scan head is stationary and a piano roll is moved past it.    The result is euphemistically referred to as a very long photocopy of the roll, containing 100% of its data.

Richard developed both a mechanical method of capturing roll content, but also the companion software to make it all possible.    He developed a practical, hobby friendly circuit board which he named the MK3, being the third version of his evolving design.  Subsequent enhancements based on his design, have emerged as the MK3a (a faster version), and the MK3b (a twin-array version for wide rolls).   His early pioneering efforts are now recognized as a major milestone in archival preservation of the content of piano rolls.

This document is intended as an entry level introduction to roll scanning.    I am neither an electronics engineer nor a computer programmer.   My background is government administration.     Detailed information about electronics and programming is beyond the scope of this document.    Those seeking additional in-depth information should link up with the Rollscanners Discussion group and make contact with specific knowledgeable people.     The magic and power of the internet makes all this possible.   To link up with the Rollscanners Discussion group, see:

http://launch.groups.yahoo.com/group/Rollscanners/

For an examination of current state of hardware development, see:

http://members.shaw.ca/smythe/rebirth.htm

The MK3a Software

The early MK3 software that Richard developed for the MK3 system is still very valid and available upon request.     The earlier MK3 circuit boards may still be found and are fully functional for rolls no wider than 11 ¼”.     The MK3a system has emerged as the system of choice for all rolls 11 ¼” wide or narrower.     Richard’s earlier definition of his suite of software basically told us there are three main elements: 

1) Controlling the scanner and collecting an image of the roll - *.CIS files 

2) Converting the image into a data list of track positions and durations - *.SCN files 

3) Processing the SCN files to make *.MID files

Scanning (CIS) Software
The scanning program, called CIS, drives the scanner hardware, collects the data coming from the CIS.    The program is extremely simple of necessity. The technique of clocking the CIS array directly from clock pulses generated in software is marginal and leaves 

no room for clever software and the associated delays.   BTW, it takes its name from the CIS sensor that makes it all possible.

This software is DOS based, will not work on a Mac, nor will it work under Windows, nor will it work properly within a DOS window under Windows.  It is imperative that this portion of the software suite be running under pure DOS.    More about this and the choice of a dedicated scanning computer later.

The .CIS files emerging from this process are absolutely critical, for they are the true archive of the original roll.    These files must be generated with care and subsequently carefully backed up and preserved for posterity.    This file is the whole objective of the project.

Scan Processing (SCN) Software
This program takes the raw CIS image and converts it to an event related form. 

It searches along each line of data of the scan looking for black to white transitions 

and deduces which note tracks they refer to. It uses the errors to generate 

tracking data.    This tracking feature is critical as most older original rolls will wander a little from side to side.

SCN33.EXE can be operated within a DOS window under Windows.    SCN33.EXE will now operate in single file or batch mode.    Execution of SCN33 will process all .CIS files it finds in its default directory.    Execution of SCN33, with a single file name will process that file only.   Syntax – scn33 12345S     (file type not needed)
Midi Processing (MID) Software
Creating MIDI files with emulated expression is a difficult and elusive task. 

However, interpretation of the roll expression tracks and conversion to MIDI 

note velocities is only one part of the process. 

Before that can be done, the roll’s webbing must be removed. Any damage holes on the roll, which are smaller than a single punch are interpreted as light specks and these are taken out also. 

The relative timing of the expression tracks and pedalling needs to be adjusted. 

Also the thorny issue of roll acceleration. Every line of the scan is at a fixed 

distance from the one before it. This means that the acceleration effect cause by 

paper build on the take-up spool of a real player piano will not appear.   In order 

to emulate this, the time displacement between events is progressively reduced as 

the step count increases. The extent to which this should be done, if at all, is 

an argument which will never be resolved. The software allows it to be adjusted 

to taste.

All .MID files display a fixed tempo of 120 for playback purposes.     The original roll tempo, whatever it may be, is imbedded within the file and is used to calculate the playback time to fit within the Midi tempo of 120.     For example, a roll scanned at a tempo of 60 will end up as a midi file having a playing time greater than the same roll scanned with a tempo of 100.    
MID33.EXE can be operated within a DOS window under Windows.  MID33.EXE will now operate in single file or batch mode.    Execution of MID33 will process all .SCN files it finds in its default directory.    Execution of MID33, with a single file name will process that file only.   Syntax – scn33 12345S     (file type not needed)
Scanning Computer 

It is recommended that a computer be acquired and dedicated to the scanning function. For some time, it was perceived that an older computer would provide best results, but it is becoming evident that faster computers will do just as well, if not better.    Memory should be an absolute minimum of 128 megs to provide for a minimum 32 meg ramdrive.    A CD-RW, a floppy drive, and a Lava card are minimum additional components.     A modest VGA (640x480) monitor is adequate.   A hard drive of about 10 to 20 gigs is adequate with a single partition.

The Lava card is an important component.    The company, LavaLink in Canada, makes a number of different cards, all euphemistically referred to as Lava Cards.   Specifically, the Lava card we need for roll scanning purposes is a PCI Bus Enhanced Parallel Board, or simply Parallel PCI.    See:
http://www.lavalink.com/index.php?id=247 

Its claim to fame is that it is up to 3 times faster than the standard DOS LPT1 parallel port.  This is critical because of the mammoth amount of data that needs to be moved from the scanner into the computer.

These cards are not expensive, readily available on eBay.     A variation that can be used is one that has an added serial port, or an additional parallel port, albeit not used for our purposes.   The LavaLink web site illustrates a number of parallel PCI type cards, but the one we know that works is the single Parallel-PCI Lava Card.

The Lava Card sets itself up as LPT2  (hex 278) and can co-exist with the on-board LPT1 (hex 378).   There is no conflict.    Its driver (setaddr.sys), for our purposes, is available off this web site as part of the “root” software.     The floppy disk that ordinarily accompanies a Lava card has on it a large number of files, but for dedicated scanning purposes, only “setaddr.sys” is needed.    All the other files are associated with Windows requirements.
The CIS.EXE scanning software runs in a pure DOS environment, such as DOS 6.2, and in pure DOS of Win3.1, Win95, Win98, and Win98SE.    WinME, Win2000 and WinXP cannot be used because there is no known way to boot to pure DOS in these versions of Windows.   

While the dedicated scanning computer works well in pure DOS, there are times when it is desirable to wake up Windows for a few good reasons.    Windows normally requires a minimum of 16 megs of memory to run.   More is better for faster operation.
Operating Configuration

Experience has shown that precision timing routines within the CIS.EXE software can be disturbed or interrupted if other activities are going on at same time.    So, it is best for the computer to boot into pure DOS so that Windows does not get loaded, and that a ramdrive be set up to by-pass hard disk activity. 

Getting the dedicated scanning computer to boot directly to DOS is remarkably easy.   Simply amend MSDOS.SYS (in root) to read "BootGUI=0".     This one line within MSDOS.SYS ordinarily states  “BootGUI=1”.      This file resides in the root of your C: drive, and is a hidden/read-only file.    Its attributes must be removed in order to edit this one line.     The ATTRIB.EXE utility can be used to do this.    After editing, the attributes need not be restored, although it is recommended to do so.
The odd time you want to go into Windows, simply execute WIN from anywhere.    Windows will load and then give you access to the CD-RW drive for minimal software installation, and or burning backup CD’s of your CIS files, or perhaps copying CIS files to another computer for further processing.

To get return to DOS, quickest way is to give it the 3-finger salute (CAD), select "shut down", and when it does try to shut down, just hit the reset button.     Gets you back to pure DOS in about 10 secs.

Ramdrive Configuration

Experience is showing that it is dramatically better to create your .CIS scan files in a ramdrive than directly to your hard drive.    The following 2 lines need to be added to 

Your config.sys file in the root of your C: drive

device=c:\windows\himem.sys /testmem:off

devicehigh=c:\windows\ramdrive.sys /E 32767
This will establish a 32 meg ramdrive and calls it your D: drive.    It is created within memory, so it is volatile, which means the minute power is removed, the ramdrive and its contents disappear.     The “/E” does not mean drive E:.    The “/E” means the ramdrive is established within “Extended” memory.    

When DOS first wakes up, it looks around and finds your first drive and calls it C:    As the boot routine progresses, the 32 meg ramdrive is established and it gets named by the next drive letter, in this case, “D:”    If the hard drive is partitioned, the partition(s) will be named likewise in sequence.

The maximum size that a ramdrive can be created is 32 megs.    This upper limit is very desireable when scanning fat rolls to a high resolution.    Caution:  It is possible to overflow the ramdrive without knowing it, as no error message will emerge.  This will rarely occur.
CIS.EXE (BAS) has been modified to write its .CIS scan files in the D: drive.   It does so with the following code within CIS33.BAS:

CLS

PRINT : PRINT "Scanning "; f$

PRINT "Hit any key to stop scan";

f$ = "D:" + f$ + ".CIS"                ( critical line
'f$ =  f$ + ".CIS"

SHELL "del " + f$

In the earlier days of roll scanning, the “D:” would have read ”c:\scans\”

The d: ramdrive is volatile memory.    The .CIS output file written there cannot be left there, else it will disappear when power is removed.     Imperative that this critical file be immediately “moved” from the ramdrive down to more secure hard drive.    The following batch file, sitting in c:\m will do this.

C.BAT (contains)
cis33
move d:*.* c:\scans

That’s all.     This simple batch file, when executed from within c:\scans, will execute CIS33.EXE to scan the roll and create the .CIS output file up in the d: ramdrive.   The instant that CIS33.EXE is closed upon completion, the batch file will immediately execute resident MOVE.EXE to move the .CIS file from the volatile D: ramdrive, over to the secure c:\scans directory.    It will leave behind an empty d: ramdrive, ready to receive next scan.

CIS33.EXE can be executed by hitting “cis33 <enter>” and a .CIS file will be written in the d: ramdrive, but that critical file will not be automatically moved down to the security of c:\scans.    This is what the C.BAT batch file is for.    It protects the .CIS file.     

The ramdrive is used for the creation of a single .CIS file at a time.     If at any time a roll scan needs to be repeated, the new .CIS file of the same name will simply over-write the previous file.     Each time it is used, it is immediately emptied by this simple little batch file.
Directories

In addition to the D: ramdrive, there should be the following directories set up in your C: drive:

C:\scans    -    contains all the output .CIS scan files, and the CIS33.EXE,  SCN33.EXE and MID33.EXE executables.
C:\qb71     -     contains Qbasic 7.1, and the suite of  MK3x source code.

Contents of Directories

C:\scans
CIS33.EXE       
CIS.CFG – the configuration file that CIS33.EXE needs.

C.BAT – batch file for waking up CIS33.EXE and moving the .CIS file from the ramdrive to the c:\scans directory.

SCN33.EXE – for converting .CIS files to .SCN format

SCN65.EXE - for 65n rolls  (SCN3265.EXE)
SCN58.EXE - for 58n rolls  (SCN3258.EXE)
SCN.CFG – configuration file for SCN33.EXE 

MID33.EXE – for converting .SCN files to .MID format

MID65.EXE - for 65n rolls  (MID3265.EXE)
MID65A.EXE - for 65n A-Roll nickelodeon rolls  (MID3265A.EXE)
MID58.EXE - for 58n rolls   (MID3258.EXE)
ERRORLOG.TXT – required, ordinarily empty
FIXCIS.EXE – for changing CIS.CFG variables (rarely used)
FIXSCN.EXE – for fixing a few variables, including Note 0 (used often)
CISVIEWER.EXE – for viewing a CIS file in a graphic image format

CISVIEWER is a wonderful utility developed by Anthony Robinson, in the UK.  It makes possible a visual examination of a CIS file to determine such things as focus, exposure, light specs, random blooms, etc.     It is a Windows program.     It sets up its own viewing window, and facilitates dragging a CIS file into this window.    You may also drag a CIS file onto the desktop icon.    Its display is virtually instantaneous.

Install CISVIEWER.EXE somewhere in your path.   In my system, I’ve installed it in c:\Program Files\CISVIEWER\       Using Explore, migrate to it, right click “send to desktop”.

C:\QB71

This directory contains Qbasic 7.1, and the full suite of MK3a source code in QBasic programming language.

CIS33.BAS

SCN33.BAS

SCN3265.BAS - for 65n rolls

SCN3258.BAS - for 58n rolls

MID33.BAS

MID3265.BAS - for 65n rolls

MID3265A.BAS - for 65n A-Roll nickelodeon rolls

MID3258.BAS - for 58n rolls

FIXCIS.BAS – for changing CIS.CFG variables in a .CIS file
FIXSCN.BAS – for fixing a few variables, including tempo, in a .SCN file
CMPE.BAT – simple method of re-compiling a modified source file

CIS source code is currently coded for creating a .CIS file in the D: ramdrive.   The SCN and MID source code are currently configured to find and process files in c:\scans.    All the CIS, SCN and MID executables will work from within c:\scans.    CIS33.EXE along must work in a pure DOS environment. 

Modifying Source Code

Unless you are comfortable with QBasic, it is suggested changes be confined to variables and screen prompts.     Use only a simple text editor to make these changes.   Do not under any circumstances use your favourite word processing software to make these changes.

CIS33.BAS variables

The only variable of consequence within CIS33.BAS is the source and destination locations for .CIS files to be written.    Currently coded to write its .CIS files in D:  See above example.     CIS.EXE is a universal utility that may be used to scan rolls of most any width.   The limiting factor will be the roll transport.

Although a remote consideration, screen display colours may be changed if desired.   
In Quick Basic, the colour is defined in the PRESET statement which is defined as:
PRESET X-Position, Y-Position, Colour

where X-Position and Y-Position are the co-ordinates of the dot

to to be displayed and colour is, of course, it's colour.

Available colours are :-

0    Black

1    Blue

2    Green

3    Cyan

4    Red

5    Magenta

6    Brown

7    White

8    Grey

9    Light Blue

10    Light Green

11    Light Cyan

12    Light Red

13    Light Magenta

14    Yellow

15    High Intensity White

In CIS33, there is a variable cl% to define the colour of the main display.   If you

change this statement, which occurs early in the code, and give it a different number, the colour will change :-

cl% = 10'inital display colour

10 represents Light Green and it takes effect further down with the actual display statement which is :-

PRESET (C% / 7 + 20, y%), cl%' display on screen

If you want to change the colours of the RTC and Encoder square waves, these occur in the following statements :-

PRESET ((e% AND 32) / 2 + 550, y%), 4'display RTC

PRESET ((e% AND 128) / 8 + 570, y%), 5'display encoder

Where 4 means Red and 5 Magenta

SCN33.BAS variables

The only variables of consequence are the source and destination locations for files to be found and processed.    That portion of the source code is as follows, very close to the front of the file.

'SET UP SOURCE AND DESTINATION DIRECTORIES ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

sd$ = ""  'source directory

dd$ = ""  'destination directory

sd$ = "c:\scans\"  'source directory

dd$ = "c:\scans\"  'destination directory

An important variable is the location of Note 0.     It will vary from one scanner to another, one roll to another.     When building a scanner, it is desirable to have the piano roll paper centered with the CIS.     Centering will place Note 0 to anywhere from 110 to 150.     Once Note 0 has been established, best to always load the paper thereafter against a mark on the CIS for the left edge of the paper.    Not all right spool ends are manufactured to same dimensions.    The variables for Note 0 is now ordinarily established in the SCN.CFG file. 
For 65n and 58n rolls, use SCN3265.BAS and look for these lines of code:

'Enter values appropriate to your scanner in the next two lines

'note99% will usually be 3300 greater than note0%

note0% = 120

note99% = 3420

When scanning 65 and 58 note rolls, SCN32.BAS has been modified according to perforations at 6/inch.        Most 88n rolls are punched at a standard 9/inch.

For 65n and 58n rolls, Note 0 is at different locations, as currently coded.

For 65n rolls:

note0% = 176

'note99% = 3445

For 58n rolls:

note0% = 375' 447

'note99% = 3445

And so on……..

MID33.BAS variables

This source code contains the emulation code for a variety of roll types.   Best not too touch any of that.     Great effort, by Richard Stibbons over many years went into this development.   In addition to the c:\scans variables discussed earlier, an important variable is the take-up spool speed compensation.    About 1/3 into the file is the variable:

tuc = -.1             'Takeup spool build compensation

This variable is a judgement call.     The “-.1” setting for my scanner with its fat take-up spool works well for me, with a “free run” scanner.     It may need to be adjusted for a different scanner.     

A positive value (e.g.  +.5) will add an acceleration factor to the processing if the resulting midi file sounds like it is slowing down during play.    The reverse is true,  changing the value to a minus value (e.g. “-.5) will add a deceleration factor if the resulting midi file sounds like it is speeding up during play.    Let your ear be your best judgement.

Modification of velocity levels

MID33.BAS contains velocity level codes that apply to standard 88n rolls and themodist rolls.     Their objective is to emulate the dynamics of a real piano roll on a real piano. equipped with a solenoid system.    These dynamics are translated into velocity levels.  The current source code sets velocity levels of 70 for all 88n rolls, adds an additional 15 points to the base velocity, when a bass/treble theme accent is present in a themodist type piano roll.   The section of code is found at roughly line 977 in MID33.BAS, as follows:
Standard:
'Expression for standard 88 or Themodist rolls

'velocity & clear peds & expression

 IF note% = 109 THEN tton% = noteon% \ 128'treble theme on

 IF note% = 20 THEN bton% = noteon% \ 128'bass theme on

IF UseDyn% = 1 THEN

    IF Dyn% <> 0 THEN

        vel% = Dyn%

    END IF

ELSE

    vel% = 70

END IF

IF tton% = 1 AND note% > 63 THEN vel% = vel% + 15'treble theme

IF bton% = 1 AND note% < 64 THEN vel% = vel% + 15'bass theme

IF vel% > 127 THEN vel% = 127

In the above code the “70” is the base velocity of all 88n rolls, and the “15” is an addition to this base level.     In a midi file’s events list, this range would appear as a basic velocity of 70 for all notes on a standard 88n midi file.    In the case of a themodist type midi file, most notes will have a velocity of 70, while theme accented notes will have a velocity of 85.   If this range of velocity levels is not appropriate to your piano or listening comfort, they may be adjusted by experimentation.
Source Code Compilation

All source code has been written in QBasic.    One does not need to know this programming language to be able to compile changed versions for execution.   It is not difficult.     While editing of source code can be done within QBasic, it is best and easiest to make the changes using a simple text editor.     

A simple method of compiling a source file after making changes, is the use of CMPE.BAT, a batch file developed by Kevin Keymer to automate the process.  The syntax is:

C:\qb71 >cmpe mid33 <enter>

That’s all.   Super simple.    A new executable will be written in c:\qb71 which can be moved to its operating directory.     The same batch file will work, using this syntax, for SCN33.BAS and CIS33.BAS.

Scanning a Roll

With above directories, executables, and batch files in place, migrate to c:\scans.

Execute   C <enter>

CIS33.EXE will wake up.    If CIS.CFG is not yet in place in c:\scans, you will prompted through the following questions aimed at creating a configuration file unique to your scanner.   Here’s mine:

Port= 278

Origin= May NOT be used for commercial purposes.
Prompt= Y

Type= 2

Speed Doubling= 1

Twin Array= 0

VSeparation= 0

Changeover= 0

Bi-Colour= 0

Division= 4

DPI= 300

Width= 3648

LPI= 495

Roll End Detectors= 0

ClkDly= 29
Definitions:

Port 

The address of your parallel port, normally your Lava card on LPT2.  (LPT1=378; LPT2=278 LAVA card)

This will normally be Hex 278 for the Lava Card  

When correctly selected, the 'scanner on' LED on the printed circuit board 

should light when the program is running. (NB The LED does not come on until 

the software is actually running)   This is the LED off by itself.

Origin
This is a string which will normally be used to indicate the originator of 

the CIS file.  Examples are "Scanned by Homer Simpson" or "Copyright Monty Burns".    

Data entered in this string will be carried through subsequent processing and 

saved in the MIDI files.

Prompt 
If you wish to enter a brief description of every roll or other information, 

answer this question with "Y"   This will cause the scanner control program 

to request the data each time a new roll is being scanned.      Even if not used, it is useful to have this in use to pause the setup process for loading the roll in the scanner.   It may simply be passed through with nothing entered, by hitting “enter”
Type
There are four scanner types at present. Enter the number appropriate to your scanner :-

0 = Undefined

1 = Free running scanner

2 = Position encoder scanner 

3 = Shaft encoder scanner

4 = Stepper scanner

5-15 Reserved

Type 1: Free Running Scanner. The roll advance and line scan operate independently of one another and there's no specific means of accurately measuring roll length.

Type 2: Position Encoder Scanner.  A Position Encoder scanner is a scanner which has a position measuring device that inserts a progressive count into the scan line data.  The 
decoding software has to read the actual full binary number at the end of each scan line to determine how far the paper has moved for each line.

Type 3: Shaft Encoder Scanner.  This scanner uses a position measuring device that produces a simple pulse at a regular number of degrees of motion of a rotating wheel or shaft sensor.    This type of scanner inserts a single bit change of state into the scan 
line data.    For this type of scanner, the decoding software must keep track of the count of pulses from the encoder throughout the roll to determine the position of each scan line.
Type 4: Stepper Scanner. The scanner is capstan driven using a stepper motor which is advanced synchronously with the scan lines. Each scan line represents a fixed unit of roll length so there's no need for encoder pulses.
Most people will use Type 2 or Type 4

Speed Doubling Hardware
0 - None

1 = Speed doubler in use (Mk3a)

Twin Array 
0 = None

1 = Twin Array in Use for wide rolls

Bi-colour operation
Answer "N"

Division Ratio
This relates to the setting of the encoder divider link on the PCB.  The figure 

should denote the number of divider stages in circuit.  E.g. division by 8 

would be entered as 3 (2^3)

Dots Per Inch (DPI)
The resolution of the CIS array.  In the case of the most commonly used 

DL408-3CSM the value is 300

Width
The number of pixels in the CIS array.  In the case of the DL408-3CSM the 

figure is 3648

(LPI) Stepper or Encoder Lines per inch.
In the case of a stepper driven scanner, the number of steps per inch .

In the case of a scanner with an encoder, this is the resolution in encoder 

ticks per inch.  Note that this is the tick rate before hardware division 

as entered above.

Enable Roll End Detectors
The program will not run if the roll end detectors are enabled but not present.  

To avoid this situation enter "N" until the detectors have been implemented.    

Most MK3 and MK3a boards will have pins 2 and 3 already jumpered.

ClkDly

The Clock Delay should be set as low as possible to achieve reasonably stable, good quality scans.    Will vary from one scanner to another.

After entering all this data, CIS.EXE will create a CIS.CFG file in c:\m.   The two must reside together.    Each time CIS.EXE executes, it will display the contents of CIS.CFG as a reminder.

Following creation or display of  a CIS.CFG configuration file, you will be asked for a file name.    The generally accepted standard is to give a name with a maximum of 6 characters, followed by a roll type character as follows:

A    Ampico"

D    Duo Art"

E    E Rolls"

I    Artrio Angelus"

R    Recordo"

S    Standard 88n"

W   Welte (Licensee)"

The “S” embraces all standard 88n, 65n, 58n and A-Roll nickelodeon rolls.    Additional emulators are under development.

As CIS.EXE must operate within a pure DOS environment, it must work within the 8.3 file naming convention, with one exception.     The file name, with its alpa designator suffix, must not exceed 6 characters.      In the 3,000+ rolls I have scanned, I have not encountered a single catalog number greater than 6 characters.

The reason for this 6 character limit in the catalog number file name is that a single alpha character is added to the catalog number to designate roll type for the target emulator.   That sums to 7 characters, leaving one more available.     At the end of the processing, MID33 will add an “E” to the file name denoting an e-roll.    MID33 can create both a midi type 1 file and an e-roll midi file simultaneously, or one or the other.
Next you will be asked for Roll Tempo.   This is the tempo marked on the roll.    For archival preservation purposes, use this tempo even if you know it to be inaccurate.    There is a way, later explained, of changing it within the subsequent processing.

Next you will be asked for a Title.    This is a an artifact left over from the early version of CIS31.EXE.   The statement is still displayed, but now we simply hit <enter> through it without anything.     

Move the roll so that the first playing notes are within 1” of the CIS sensor, start the roll motor and then quickly hit <enter>.     The software will commence receiving data from the MK3a board as the roll passes by the CIS sensor.    The LED off by itself on the board will light up and remain lit as long as CIS33.EXE is running.    The roll must be in motion ahead of or simultaneous with software execution.    Some scanners can be configured to start when hitting <enter> following the “Title…” question.
With a d: ramdrive  in operation, there will no sign of hard disk activity as the .CIS file is being written into the volatile memory of the ramdrive.

When the last playing note has passed by the CIS sensor, hit ESC <enter> to close CIS33.EXE.    There is ordinarily no need to scan the warning/rewind perfs.

The instant that CIS33.EXE is closed, the C.BAT batch file will move the .CIS file from the volatile d: ramdrive into the safety of c:\scans on the hard drive, leaving behind an empty ramdrive for next scan.

With an optical encoder in place and in operation during a scan, it is imperative that the CIS33.EXE program be shut down "before" the roll motor is shut down.    If the roll motor is shut down ahead of the software, the encoder is still sending data, now erroneous, which subsequent processing translates into incorrect tempo, forcing the entire roll to be rescanned.      If both the motor and the software are stopped simultaneous, no problem.
As a normal scan is progressing the screen display will look something like this:
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Processing CIS Files

The creation of a .CIS file containing 100% of the roll data, is followed by SCN.EXE to create an expanded events type file for further processing.    Its front end has a variable that can be tricky – finding Note 0.

When SCN.EXE is first executed, it will ask for source and destination directors, ordinarily hit <enter> through them to accept the defaults of c:\scans.   Then you will be presented with the following screen:

Following these screen prompts, hit <enter> again, and after a pause, you will be presented with this information screen:
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Note that the position for Note 0 is coded into the executable and displayed on the screen prompts.    Hit <enter> again and you will be presented with this screen:
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This is the screen that will help find Note 0.    We use the sustain pedal perfs to find it.   Therefore, for the purposes of finding Note 0, a roll must be selected that does contain sustain, typically all Ampico, Duo-Art and 88n Themodist rolls.    The sustain track should align itself with the vertical red line on the top half of the screen and on the bottom half of the screen.     This alignment has modest flexibility.   If the sustain track falls within the space either side of the red line, Note 0 will be picked up normally.
As you lower the note 0 position in the screen prompt variables, the sustain perfs will be seen to move to the right.    The opposite is true.     If incorrect, hit ESC <enter> and edit SCN.CFG again with a different number.      Repeatedly hitting the Space Bar will slowly step through the roll image.     Hitting <enter> will resume processing.
From a previous information screen, you will have noted a few screen indicators as follows:

z key displays DP edge

x key displays center

c key displays SP edge

a key displays dual array alignment mode

Here’s what the screen display looks like when the “c” key is hit:
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Here the full width of the roll is displayed on the top half of the screen.   In this illustration, the sustain perf can be seen on the left, on or very close to the red line, with snake-bite perfs alongside it, and snake-bite perfs on the extreme right.

Hit <enter> to resume processing.

SCN33.EXE can be operated from within a DOS window under all versions of Windows.  In Win2000 and WinXP, the DOS window is referred to as “Command Prompt”, and it can be found under Start/Programs/Accessories and right click on “Command Prompt” to send its icon to the desktop.
SCN33.EXE executed without a trailing target file name will process in batch mode all .CIS files it finds in the c:\scans director.     SCN33.EXE executed with a trailing file name will process that file only.     Its syntax requires only the file name, not the .CIS suffix.

Processing SCN Files

.SCN intermediate files are converted to midi type 1 files by using MID33.EXE.    When it comes up, it also goes through a couple of screens inviting source and destinations directories if different from default c:\scans, then presents you with an information screen.     Most people simply hit <enter> through all 3 prompts and let MID33.EXE process a .SCN file without hesitation.     The process is real quick.

MID33.EXE executed without a trailing target file name will process in batch mode all .SCN files it finds in the c:\scans director.     MID33.EXE executed with a trailing file name will process that file only.     Its syntax requires only the file name, not the .SCN suffix.
MID33.EXE now has the option of creating a midi type 1 file, an e-roll, or both.   The default setting is Both.    This setting can be changed on the fly during initial execution.  It is expected that “Both” will be the norm for most people.

Batch Processing

CIS33.EXE can only work within a pure DOS environment, ideally in a dedicated computer of modest power, capacity and speed.     Rolls are scanned one at a time.     However, there is no reason why a large number of rolls cannot be scanned in rapid succession, building up a number of .CIS files in c:\scans.    The critical ingredient is nailing down the position of Note 0 against a known mark on the CIS to which the left edge of the paper can be aligned.

There is merit in conducting SCN and MID processing in your main computer.   This can be done by connecting your dedicated scanning computer to your main computer by LapLink or Network cables, or simply copying the .CIS files onto a USB data traveller device.    .CIS files can be copied across into c:\scans in your main computer, becoming a highly desireable backup..

COPY these files.   Do not MOVE them.    The objective is to use your scanning or main computer as a backup to your .CIS files.     They are of critical importance.   Keep them backed up in both computers until such time as sufficient have been accumulated to burn a permanent CD or DVD of all.

In your main computer, set up the same scanning directories and files as in your dedicated scanning computer.    Copy your batch of CIS files into c:\scans in your main computer.    SCN33.EXE and MID33.EXE will both run in batch mode if they find 2 or more files in c:\scans.

Quality Considerations

The MK3a system is theoretically capable of scanning a roll at a speed up to 12’/minute.  The reality is that at that speed, very coarse resolution will emerge.   An LPI  (lines per inch) of well less than 100 will emerge.     The objective of this initiative is archival preservation.   That means that high resolution should be sought.     

At about 2’/minute, resolution of ~400+ LPI is attainable.    As a companion to this level of resolution, the roll transport must be high precision if the eventual target is accurate punch-for-punch exact copies of original rolls for recutting purposes.    

Acceptable midi type 1 files will emerge at lesser resolution, but greater than 150 LPI.     These files will be very useful for driving solenoid operated player pianos, and pneumatic player pianos equipped with e-valves.      

Not all roll transports are capable of high precision scanning.    Most are quite capable of roll scanning out of which will emerge midi type 1 files or e-rolls, for the listening pleasure of the community of owners of contemporary solenoid player pianos, or pneumatic player pianos equipped with e-valve systems.

It has been my experience that a speed of ~4’/minute will yield an LPI of ~200, providing reasonably good quality CIS files.     If the roll transport is of reasonable precision, it may be possible to apply software solutions to acquire high enough quality scans for punch-for-punch recreation of original rolls.     Software development for this purpose is still a work in progress by some very clever people sharing our very special interest in archival preservation of this unique slice of musical heritage.

Alternate Software

The software defined in this document is basically that developed by Richard Stibbons, with modifications and enhancements by Kevin Keymer.    This software suite can be used to create midi type 1 files and e-rolls.

An alternate set of Windows based software utilities has been developed by 
Warren Trachtman.  These utilities consist of:

  1. RollScanConverter_XML.exe
  2. RollExpressionInterpreter.exe
  3. ScanMidiToPunchMidiConverter.exe

These utilities process the CIS file to create Type-0 MIDI files directly.

The first of these utilities, RollScanConverter_XML.exe converts the CIS 
file into 2 different MIDI files.  One MIDI file is designated a 
ScanImageMIDI, and is a representation of the note holes in each track, 
similar to Richard Stibbons' SCN file, but in MIDI representation.
The second file is an e-RollMIDI file which contains the note events 
shifted and stretched to account for the effects of the trackerbar hole 
sizes and positions for different piano roll types.  The conversions are 
controlled by an XML format file that contains templates for each of the 
different roll types, allowing new types to be added via the XML file.

The second utility, the RollExpressionInterpreter converts the expression 
track information to MIDI volume changes to simulate the dynamics of the 
reproducing piano systems.  This utility creates an EmulatedMIDI file from 
the eRollMIDI file.

The ScanMidiToPunchMIDIConverter utility supports the automated 
reconstruction of the original punch matrix from the roll scan so that 
exact duplicates of the rolls can be made. This utility takes the 
ScanImageMIDI file and generates a PunchMasterMIDI file which contains the 
row by row hole punch data in MIDI format to control perforators if new 
roll recut copies are desired.

Detailed descriptions of these alternate software utilities and their use 
are posted on Warren's website at:

   http://www.trachtman.org/rollscans/scanningbackground.htm

Warren's CIS-Converter is also available for download from the IAMMP 
website at:

http://www.iammp.org/FileDisplay.pl

Warren's utilities are updated frequently, so check often for new versions.
Roll Documentation

Introduction

The purpose of scanning century old player piano music rolls is archival preservation.   The principal content is the perforations, the music itself.   However, it makes little sense to scan the rolls without simultaneously capturing the roll data, partly from the roll label, and partly from an internet search.    The process following is what I use, it works for me and is based upon a standard method of roll documentation.

The basic steps are:

· Scan the roll and generate a midi type 1 file

· Open the midi file in Cakewalk, then open its File Info area

· Paste a Keyword template into the File Info area

· Document from the roll label’s data

· Repeat for all rolls in the batch

· Copy the midi files into c:\miditemp

· Execute “Keyword Lister”, which creates “keyword.log”

· Open an empty Excel spreadsheet

· Drag “keyword.log” into the spreadsheet

· Edit the spreadsheet to define the batch at hand

Utilities Needed

The software that I use for this purpose are:

· Cakewalk

· Keyboard Manager

· Microsoft Excel

· Keyword Lister

The Keyword System

The Keyword system of documentation developed by Warren Tractman, Spencer Chase and others, is based on a fixed format for keywords, followed by variable roll data.   The absolute minimum of keywords is as follows:

/music_category: Piano_Roll

/title: 

/subtitle: 

/roll_type: 

/roll_manufacturer: 

/roll_number: 

/original roll #: 

/original manufacturer: 

/performer: 

/composer: 

/lyricist: 

/copyright: 

/scanned_by:  

/scan_system:  

/date_scanned: 

/owner: 

The format is - /keyword:     followed by variable data.    

The full Keyword system embraces a large number of keywords, but is flexible enough to allow custom keywords.    They are all available for viewing on the IAMMP site at:

http://www.trachtman.org/rollscans/keywords.htm

Some basic Keyword Definitions:

/music_category: Piano_Roll

/title:     Roll title as shown on the roll label

/subtitle:     Additional roll title data such a source of the tune

/roll_type:     Generic, Ampico, Duo-Art, Welte, etc.
/roll_manufacturer:     Ampico, Duo-Art, Imperial, QRS, Supertone, Welte, etc.
/roll_number:    Catalog Number, as it appears on the roll or roll box, minus the price code

/original roll #:     If known and if the roll is a recut.

/original manufacturer:     If known and if the roll is a recut.

/performer:      Artist, surname first

/composer:      Composer, surname first

/lyricist:     Lyricist, surname first

/copyright:      copyright year of the composition

/scanned_by:      Person scanning the roll

/scan_system:      MK3, MK3a, MK3b, Rollscan-1, Custom, etc.; with encoder if equipped

/date_scanned:      Date the roll is scanned

/owner:      Owner or donor of the roll

Keyboard Manager

I use Keyboard Manager to setup a unique keystroke to insert the Keyword Template.   Install KM, then open it so that the keyboard layout is displayed on screen.    Hit “Alt-T” (my choice of keystrokes to insert the template).   An edit screen will open.   Using the Clipboard, paste the minimum template into this edit box.     Hit “Apply”, and it will be saved.

Cakewalk

Midi files have within them an “info” area.    In Cakewalk, this may be access by clicking on File/Info.    It will look like this:
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After insertion of known roll data from the label, it will look like this:
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There are no doubt other midi editors out there that facilitate opening the “Info” are, allowing insertion of this text data.     I did not select Cakewalk specifically for this purpose.    I just happened to have it, so chose to use it.

This process gets the roll documentation into the midi file.    It is better to insert this data into the “Info” area, rather than individual tracks, as I once did in my earlier scans.   Data in the “Info” area will survive conversion into midi type 0 files for use on some solenoid pianos.

Spreadsheet Listing

To migrate the data contained within the “Info” area of a midi file, into a spreadsheet type listing, Spencer Chase kindly wrote a little utility for me which he calls, “Keyword Lister”.      It must reside in a directory off c:, called c:\miditemp.

To use it, I copy my current batch of midi files into c:\miditemp, then execute “Keyword Lister”.     It will open as follows:
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Keyword Lister will find all the midi files in the directory, then reach into each and extract the data in “tab delimited” format, and build a file containing this data.  The output file is called “keyword.log”.     Each time Keyword Lister is run, it’s output file  “keyword.log” will overwrite the previous file.    It will finish up looking like this:
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The resulting “keyword.log” file can then be dragged into an empty new Excel spreadsheet.   I use Excel only because I already have it.     I suspect other spreadsheet software will behave similarly.     Here’s what it looks like after dragging the file across.  Being in tab-delimited form, the data is automatically dropped into columns bearing the keyword itself as a column heading.
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Both Windows’ Explore File Manager and Excel must be open side by side to facilitate dragging.    Following the “drag”, the midi files within c:\miditemp may be deleted.   Open the spreadsheet full screen, then edit to suit and “Save As” in an xls format with a name of your choice.

The final result is a midi file containing roll data, and a spreadsheet listing of the batch of midi files.     The spreadsheet portion of roll documentation is optional.    It is important that at least the midi file itself be as fully documented as possible for archival purposes.
Google Advanced Search

Many roll labels are missing important data such as composer or artist.    Sometimes, these labels list only a single name which might be either the artist or composer.  Sometimes this data is in error.      An internet search under Google Advanced Search will very often find data for that tune, such as “music by”, “lyrics by” and “copyright year”, data not always contained on a roll label.    Such a search might look like this:

 

Where To From Here?
The MK3 system and its derivatives are proving themselves capable of high quality archival preservation of the content of century old piano rolls.     However, the MK3 and the MK3a systems are limited to rolls 11 ¼” or narrower.     There are numerous roll libraries containing music rolls that are wider than 11 ¼”.     In response to this need, a MK3b version is emerging, largely through the extraordinarily skilful efforts of Kevin Keymer.     The MK3b system is still evolving, and hopefully, a stable system will emerge in documented form in the near future.    For now, those interested in pursuing the MK3b system are encouraged to make their interests known on the Rollscanners Discussion group.

A major item on our Roll Scanning wish list is capture of printed lyrics simultaneous with the scan.   Until recently, this has been thought to be unattainable.    However, Larry Doe has developed a process of using different color lamps to facilitate subsequent separation of the perforation data from the printed data.     Larry’s progress is most encouraging.    See:

http://spaces.msn.com/members/doesigns/
An interesting by-product of Larry’s development is a possible ability to convert “pumping” lines printed on some rolls, into simulated expression within midi type 1 files.  Ordinarily, midi files emerging from scanning 88n rolls do not have expression because none were perforated into the rolls.     

While expression is not perforated into 88n rolls, an expression indicator is often printed, appearing as a wandering line throughout the length of the roll.    As the line wanders to the right, so also heavier pedalling is called for, and vice versa.     
As a roll is scanned at a rate of ~180 lines per inch of paper travel, the wandering expression (or pumping) line is captured by a specific sensor at a specific address.    It is possible to note and translate that address into a velocity level for midi.    Early experiments into this process are encouraging.    

It should be noted this is a very imperfect process.   Not all rolls have such a line to indicate various levels of expression that can be simulated by variable pumping.    Thos that do have lines are not consistent.    Some have a solid line, some have a dotted line, some have a faded line, and so on.

Such introduction of variable velocities based on a wandering expression line cannot possibly be an accurate rendition of the original musical composition.    But it is an improvement over no expression at all.     
As roll scanning and hardware evolve, it is possible that one day, we may see a system whereby a roll is scanned, complete with its lyrics, then played back on a real piano, with a slim LCD type monitor sitting on a music rack, emulating the window of a real player piano, displaying a moving piano roll complete with its lyrics, all under the control of a nearby laptop computer.     History may well repeat itself in a fascinating marriage of the old with the new.
Conclusion
Roll scanning by itself is an incomplete process.    The objective is archival preservation.   While player pianos themselves can be repeatedly restored into perpetuity, the music rolls upon which they depend cannot be restored.    It has become critically important to capture the content of these century old music rolls while still possible.     The process is an important contribution to preservation of a unique slice of our musical heritage.

Enjoy!
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