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A NEW SYSTEM FOR THE SURVEILLANCE OF ANALOGUE PLAYBACK
DEVICES
Timo Meyer and Jörg Houpert, Cube-Tec International GmbH, Bremen, Germany
Introduction
;LIRPEVKIEQSYRXWSJEREPSKYIWSYRHGEVVMIVWRIIHXSFIHMKMXMWIHEWMKRM½GERXMQTVSZIQIRX
of quality surveillance as well as time savings can be achieved by the use of modern technology,
especially when collections are recorded in standard formats and if they are of mostly homogeneous technical quality. Mass digitisation very often relates to the unique media of our audiovisual
heritage. Furthermore, for reasons of cost and effort, the transfer of these media can be done
SRP]SRGI8LEXMW[L]TVIGMWIERHIJ½GMIRXUYEPMX]EWWYVERGIEGXMSRWEVIIWWIRXMEP
8LIWIEGXMSRWGERFIGPEWWM½IHMRXSQIXLSHWSJUYEPMX]EWWYVERGI[LMGLMRGPYHIWIGYVMRKXLI
best possible signal path – such actions are taken before the actual recording — and methods
for quality control which are taken during and after the recording process.
Detection of transfer-related errors is of high priority in mass digitisation, because where such
IVVSVWSGGYVXLIXIGLRMGEPUYEPMX]SJXLIEVGLMZI½PIMWVIHYGIHGSQTEVIHXSXLITL]WMGEPGEVrier. Of less importance is the detection of media errors (errors that are already present on
the physical carrier), as such errors cannot be avoided during the digitisation process — they
can only be logged.
The following will show how existing methods of quality assurance can be optimised by employing a new system which helps to ensure the integrity of the signal path by automatically
evaluating reference recordings. When describing these methods and approaches, the focus is
WIXSRVIGYVVIRXTVSGIHYVIW3FZMSYWUYEPMX]MR¾YIRGIWWYGLEWXLIUYEPM½GEXMSRSJIQTPS]IIW
XLIHI½RMXMSRSJETTVSTVMEXITVEGXMGIWXLIEHLIVIRGIXSXLIWITVEGXMGIWSVWMQTP]XLIUYEPMX]
of the playback devices in use are not further described.
Quality assurance through optimising the recording path
Measures that are taken prior to an audio recording in order to improve its quality are generally related to quality assurance. One such measure is the optimisation and maintenance of the
recording path.
The signal path consists of different single devices when digitising analogue sound carriers. In
most cases the signal path is a series connection of the following components:
 analogue playback device
 analogue-to-digital converter
 audio interface
 recording software

Analogue playback devices are usually the most error-sensitive components in a digitisation
system. It is therefore essential to regularly service and calibrate these devices.Additionally, the
whole signal path should be controlled in regular intervals by using reference signals. Executing
and evaluating such measurements is time-consuming and often involves a considerable techRMGEP SYXPE] TPYW MX VIUYMVIW UYEPM½IH TIVWSRRIP *SV XLI HIXIVQMREXMSR SJ HMJJIVIRX VIPIZERX
parameters it is usually necessary to carry out measurements with different test signals or
media, and partially different measuring devices.
However, cleaning the tape path of reel-to-reel and cassette-tape machines can be undertaken
by the operator. Depending on the quality of the archived tape material, cleaning should be
done up to several times a day. As every practitioner knows, even playing back a single tape
can leave remnants on the tape head, thus causing sound quality deteriorations for subsequent
playback.
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Cleaning or physical restoration of sound carriers — as is often necessary with records — can
also be assigned to the category of quality assurance.
New system for surveillance of playback devices
In practice, the great effort inherent in quality assurance in the form of regular alignment of
analogue playback devices is a big problem. Together with the need to exclusively employ experts for this task, the activity often leads to a drawn-out maintenance interval which makes it
impossible to get safe statements about the condition of the devices.
This security gap can be bridged with the help of a new system which is based on the automatic
analysis of a recorded reference signal. It is achieved by using a special test medium containing
EHI½RIHWIUYIRGISJHMJJIVIRXXIWXXSRIW(ITIRHMRKSRXLITPE]FEGOHIZMGIXLIWIXSRIWGER
be on tapes, compact-cassettes or records. Special software takes care of the recording as well
as of the automatic analysis of the reference signal passing through the signal path. In this way,
numerous variables characterising the condition of playback devices can be determined within
a short period of time. Provided that reference media are of high quality, very precise measurements can be achieved. The system, called “Calibration-Inspector”, is capable of measuring
UYERXMXMIWWYGLEWEQSRKWXSXLIVXLMRKWJVIUYIRG]VIWTSRWIWTIIHHIZMEXMSR[S[ ¾YXXIV
distortion, azimuth, stereo balance, cross talk and signal-to-noise ratio.
The option of parallel reference signal recording from multiple playback devices and the short
analysis duration, which mainly depends on the approximately two minute reference signal,
allow for checking analogue playback devices at short intervals — e.g. daily. The surveillance
of reel-to-reel machines, cassette decks and turntables therefore becomes independent from
alignment procedures which are completed at longer time intervals. In addition, this quasi-continuous monitoring does not only indicate when a calibration is necessary, but it also provides
valuable information for the service technician in order to achieve an optimal alignment of the
HIZMGIW&]½PPMRKXLIKETWFIX[IIRXLIQEMRXIRERGIHEXIWMXMWTSWWMFPIXSEZSMHVIGSVHMRK
audio material over a long time while using machines that do not meet the required quality
criteria.
Figure 1 illustrates the security problem that occurs when maintenance is performed at large
time intervals only. The security once attained after alignment decreases over time (front
graph), so it is impossible to make any safe statements about the integrity of the recording
path between maintenance dates. Even though the analysis during a device calibration allows
for drawing conclusions about past recordings, the consequence of this information should
possibly be a re-digitisation of the archive material recorded in the previous days or weeks.
This would lead to enormous additional costs, and could be avoided with the new system by
performing a preventive analysis of the signal path (rear graph) — the security gap would be
closed.

Figure 1. Security gap when maintenance is performed in large time intervals (front graph) and
prevention of this problem through the use of a system for automatic, reference-based condition
analysis (rear graph).

Suitable professional playback machines have not been produced for a long time. In the case
of reel-to-reel machines, most of these machines are between 20 and 40 years old. In a mass
digitisation project they are operated for up to 12 hours per day. So monitoring the condition
of these machines should be taken for granted. Until now, there have not been any adequate
solutions to close this dangerous quality management gap in a satisfactory way.
8LIW]WXIQTVIWIRXIHEPWSEPPS[WJSVEYXSQEXMGI\EQMREXMSRSJGSQTPMERGI[MXLEHI½RIH
quality standard.The user can set two tolerance values with different priorities for all available
parameters — or only for those of interest — within a tolerance scheme. After analysis, the
TVIWIRXQIEWYVIQIRXWEVIGSQTEVIHXSXLIZEPYIWXLEX[IVIHI½RIHMRXLIXSPIVERGIWGLIQI
MRERIZEPYEXMSRTVSGIWWERHEVIHMWTPE]IHSREYRM½IHTIVGIRXEKIWGEPI8LIEHHMXMSREPETTPMGEXMSRSJEXVEJ½GPMKLXWX]PIZMWYEPMWEXMSRLIPTW[MXLQEMRXEMRMRKERSZIVZMI[SJXLIGSQTPMERGI
with the tolerances.

Figure 2. Principle of an automatic, reference-based condition monitoring of playback devices.
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Figure 2 schematically illustrates the principle of function of the “Calibration-Inspector” system. Both the measurement values determined during the analysis and the results of the evaluEXMSREVIWEZIHMREVITSVX½PI
Another interesting feature of this system is the possibility of long-term evaluation and documentation of the results. By graphically displaying the measurement results over a longer period of time, subtle effects as well as creeping deterioration become visible and the comparison
of different machines is made possible. Statistical evaluation of long-term data may provide
insight into coherences which otherwise would not have become obvious.
As an example, Figure 3 shows the speed deviation measured for six different reel-to-reel
machines in percent over a time period of six weeks. The applied tolerances are displayed as
different coloured areas in the background of the diagram. The user can see at a glance if the
GLSWIRXSPIVERGIWLEZIFIIRJYP½PPIH

'IVXMßGEXMSRSJHMKMXMWEXMSRWIVZMGIW
&EWIHSRXLITVIWIRXIHQIEWYVIQIRXTVSGIHYVIEGIVXM½GEXMSRWIVZMGI[EWHIZIPSTIH8LMW
service allows for the continuous monitoring of measurement parameters of analogue playback devices. The service can on the one hand be used for internal quality management. On
the other hand it can also become part of contracts between sound carrier owners who are
striving for mass digitisation through outsourcing and service providers that offer this digitisation service, and then be used as a means for quality surveillance.
If, for example, an archive is planning to outsource the digitisation of a large tape collection, it is
RS[TSWWMFPIJSVXLI½VWXXMQIXLVSYKLXLIYWISJXLIEFSZIQIRXMSRIHW]WXIQJSVEYXSQEXMG
VIJIVIRGIFEWIHEREP]WMWXSI\TPMGMXP]HI½RIXLII\TIGXIHUYEPMX]SJXLIHMKMXMWEXMSR[MXLMRXLI
respective service level agreement (SLA). In contrast to general regulations which, for example, regulate the use of certain playback machines or the frequency of maintenance, additional
SFNIGXMZIEMQWSVXSPIVERGIWJSVXLIQIEWYVEFPIEYHMSUYEPMX]TEVEQIXIVWGERFIHI½RIHERH
IJ½GMIRXP]GSRXVSPPIHXLVSYKLSYXXLIHMKMXMWEXMSRTVSNIGX
(I½RMRKXSPIVERGIWJSVEQMRMQEPEGGITXEFPIWMKREPXSRSMWIVEXMSSVXLIQE\MQYQTSWWMFPI
[S[ ¾YXXIVZEPYIWJSVVIIPXSVIIPQEGLMRIWIRWYVIWEQSRMXSVMRKSJTEVEQIXIVW[LMGLMW
not possible when using conventional methods.
'SRXVSPPMRK[LIXLIVXLIWIVZMGITVSZMHIVEHLIVIWXSXLITVIHI½RIHKYMHIPMRIWGERFIVIEPised through a respective online service. It is necessary, however, to ensure an automatic and
safe transfer of the quality measurement data from the service provider to the online service
TPEXJSVQ%JXIVIZEPYEXMRKXLIQIEWYVIQIRXHEXEF]VIJIVIRGIXSXLIXSPIVERGIWHI½RIHMRXLI
WIVZMGIPIZIPEKVIIQIRXEUYEPMX]GIVXM½GEXIJSVXLIMRKIWXSJVIGSVHMRKW[MXLMREHI½RIHXMQI
TIVMSHMWE[EVHIH8LIJVIUYIRG]SJEREP]WMWMWHI½RIHMRXLIWIVZMGIPIZIPEKVIIQIRX%WE
standard, the measurement has to be completed once a day. In order to simplify the SLA draft,
universally applicable descriptions of the service level quality guidelines are available and can be
used within the scope of, for example, tenders for digitisation outsourcing.

Figure 3. Speed deviation in percent, measured for six reel-to-reel
machines over a time period of six weeks.

The advantages and disadvantages of the system for automatic, reference-based condition
analysis of analogue playback devices are summarised as follows:
Advantages:
 IJ½GMIRG]XLIGSRXVSPPMRKTVSGIWWHSIWRSXVIUYMVIWTIGMEPMWIHTIVWSRRIPXMQIIJJSVXMW
reduced to the length of recording the few minutes reference signal
 precise measurement of different technical quantities
 DXWRPDWLFPRQLWRULQJRIDGKHUHQFHWRVHOIGHÀQHGWROHUDQFHV
 indicates the need for maintenance
 provides valuable information for alignment procedure of playback devices
 automatic condition documentation of playback devices

Both the archive and the service provider are given an insight into the measurement data of
the playback machines in use. By means of a web-based quality management system (QMS)
provided by the system, both parties can participate in the controlling process and are able to
view detailed reports.
Figure 4 shows a schematic of the interactions between the outsourcing archive and the digitisation service provider.

Disadvantages:
 test media only available in common standard formats
 lifetime of test medium is limited
 TXDOLW\RIWHVWPHGLXPKDVLPSDFWRQWKHÀQDOUHVXOW
 when dealing with strongly inhomogeneous archive material, most of the parameters
are not of great interest, because individual adjustment of the playback devices is necessary for each variable.

Figure 4.4XDOLW\FRQWUROZKHQGLJLWLVLQJDQDORJXHPHGLDZLWKWKHKHOSRIDQRQOLQHTXDOLW\FHUWLÀFDWLRQ
service.
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8LIIQTPS]QIRXSJWYGLERSRPMRIGIVXM½GEXMSRWIVZMGITVSZMHIWFIRI½XWJSVFSXLTEVXMIWEVchives obtain a quality assurance instrument for the recording of their media. In the past, sound
carrier owners had to implement quality control by means of a cost-intensive strategy: multiple recording of a single sound medium and time-consuming comparative analysis. The availEFMPMX]SJSFNIGXMZIQIEWYVIQIRXVIWYPXWEPPS[WJSVEHVEWXMGEPP]WMQTPM½IHUYEPMX]QSRMXSVMRK
For companies or organisations dealing with the process of mass migration of analogue media,
long-term evaluation is an important tool for supporting the continuous internal improvement process. For example, slow deterioration over time can be made visible. Besides the cost
savings due to precise situation assessment, there is another advantage for service providers:
[LIRYWMRKTPE]FEGOHIZMGIWSJHMJJIVIRXUYEPMX]MXQE]LEZIFIIRHMJ½GYPXXSEVKYIXLILMKLIV
costs for recording with high-quality machines to their clients.With the help of the automatic,
reference-based analysis, quality differences between average and high-class playback devices
become easily measurable. By documenting the measurement results, the client can easily see
the quality difference between different machines. The SLA guidelines can therefore offer different service levels, thus enabling a quality based pricing system.The adherence to the agreed
service level can be proven to the client with the online service. For quality-conscious service
providers this opens up new opportunities to set themselves apart from competitors that
operate with a less than convincing quality management system.

VIDEO DIGITIZATION AT THE AUSTRIAN MEDIATHEK
Herman Lewetz, Austian Mediathek9
In September 2009 the Austrian Mediathek started a project called “Österreich am Wort“.
Its goal is to digitize and publish via the web about 10,000 full-length recordings within three
years.The misfortune for me personally was that in the proposal for this project someone had
claimed 2,000 of these to be video recordings. This meant I had to start what we so far successfully had postponed:Video digitization.
Requirements
%WE½VWXWXIT[ISYXPMRIHXLIVIUYMVIQIRXW[IXLSYKLXMQTSVXERXJSVEHMKMXM^EXMSRWGLIQE
that best supported long-term preservation. Unlike audio digitization there is still no widely
accepted archive format for video.
 Lossless

format
The most important requirement for the archive format is that it is absolutely lossless. It is clear that if the content is expected to last forever, it must undergo endless
instances of conversion into future formats. Therefore each loss in quality, even if it
is minimal, would lead to a total loss of content at the end of the migration chain.

Summary

 Non-proprietary

codec
The codec must not be proprietary. It must be capable of being used by any programmer for implementation in any program that is intended to deal with it.

The use of a system for the automatic and reference-based quality surveillance of analogue
TPE]FEGOHIZMGIWVITVIWIRXWERIJ½GMIRXQIERWSJUYEPMX]EWWYVERGI[LIRHMKMXMWMRKEYHMSQIHME
The method therefore contributes to the preservation of our acoustical heritage.

 Hardware

independency
Video playback shouldn’t depend on dedicated hardware.This would limit the use of
programs to those that can deal with the dedicated hardware, which in many cases
would be proprietary software.

The quality of digitisation can be markedly improved by this newly obtained control option,
TVSZMHIHXLEXEWYJ½GMIRXLSQSKIRIMX]SJEVGLMZIQEXIVMEPMWKMZIR;MXLI\XIRWMZIEYXSQEXMSR
of the measurement procedure, the ratio of achievable quality to cost or duration of the migraXMSRTVSNIGXMWMQTVSZIHWMKRM½GERXP]

 Reduced

data
Calculations have shown that video digitization produces a huge amount of data.
Although the prices for storage decrease steadily, the costs are still very high.
Calculating in these dimensions, the chance to cut them in half it becomes an important argument.
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