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was satisfied at somr time during the count the dif- ference between such
count and the count obtained Technical Field
during playback for the corresponding audio por- tion is determined. If an
alteration in the recorded This invention relates to a decoder or verifier
for   5   audio signal was introduced subsequent to Its re- examining an
audio recording with respect to the    cording it is evidenced by a count
difference that is presence of evidence indicating whether the re-
significantly larger than in the case where no alter- cording had been
tampered subsequent to its re-    ation has been made. cording wherein data
signals based on characteriz-       It has been discovered that the
verification pro- ing information contained in the recorded speech   10
vided by the recording and verification system de- are recorded with the
audio on the recording medium  scribed in our sid co-pending application
can be for use in detecting evidence of tampering. The In-  circumvented by
operating the recorder for the vention is particularly pertinent of the
examination  sysm w ut an audio input to the recorder. A da- of audio
recordings wherein the characterizing in-        sgn  wouand though noise
gen- formation is based on zero crossing detection.  15  erated by the
recorder will give rise to zero cross- There are situations where it is
desirable to make  ing counts, the data signal would not include a combi- a
recording of audio information, such as speech or  nation of a zero
crossing count followed by a speech plus other audio, which will be played
back  threshold level data bit indicating the threshold was at a later time
with the recording made in a manner      at some time during the count.
After the such that the authenticity of the  recording, if ques-  20  data
signal is recorded, the recording medium can tioned, can be verified
electronically using a rea-    then be used in a different recorder to
record on sonable amount of electronic circuitry. Recordings    the audio
track. When the audio recording is then made in such a manner have
application in fields      played back via the verifier or decoder for the
sys- such as law enforcement, private investigation,   tem, the verifier
will not detect any combination of journalism, medical, legal and many
other similar  25  zero crossing counts followed by a threshold level
fields where the authenticity of audio recordings  data bit in the recorded
data signal indicating the may be questioned at some time.
threshold level was satisfied at some time during the count so that no zero
crossing count comparisons Background Art
will be made. Thus, though a tampered audio record- 30  ing is presented to
the verifier, it will not be detect- A tamper protected recording system
has been    ed. disclosed in EP 0 067 178 wherein Input audio sig-  The
deficiency in the recorder-decoder system nals are recorded together with a
first data signal  described above, which would allow the verification hat
includes characterizing  information derived     to be circumvented, is
eliminated by the invention from the input audio signals with a second data
sig-  35  presented herein. nal produced during playback that includes
charac-       According to this invention tere is provided a terizing
information of the same type obtained from  recorder-decoder system  having
a recorder ar- input audio signals, with such second data signal de-
ranged to record an audio input and record a data rived from the recorded
input audio signals. The two  signal that includes a count of zero
crossings of se- date signals are compared electronically. If the two   40
quential and equal increments of the audio-input data signals fail to
provide a high level of compari-  with a threshold information bit provided
for each son, the recording is considered to have been al-  count
indicating whether the recorder threshold lev- tered.
el was satisfied by the audio input at least once dur- ing a count, the
decoder for the system providing Disclosure of Invention
45  for playback of the recorded audio and recorded data signal with a
count of zero crossings made of A recording and verification system can be
pro-  corresponding sequential and equal increments of vided as disclosed
In our co-pending EP-A 0 171   the recorded audio, wherein the decoder is
opera- 234 which characterizes the audio signal Input by a  ble during
playback of the recorded audio and re- count of zero crossings during equal
and sequential  50  corded data signal for providing an indication of
increments of time with each count recorded as a  whether the recorded
audio exceeds a threshold part of a data signal that is recorded on a
recording  level which is higher than the recorder threshold tack that is
separate from the recording track for  level whereby tampering of the
recorded audio is the audio signal. A count In the data is followed by
considered to have occured if the threshold infor- one bit of data which
Indicates whether a threshold  55   mation bit for a count of zero
crossings in the re- level was satisfied by the audio signal at least once
corded data indicates the threshold level was not during the count. As
taught by the prior art, the re- met and the same threshold level
indication is not corded audio can be examined for tampering by a
provided by the decoder for the corresponding in- verifier or decoder which
provides for playback of  crement of the recorded audio signal. the
recorded audio signals and the data signal with  60    In a feature of the
invention there is provided a another data signal derived by the decoder
from the  decoder which includes a threshold circuit for re- recorded
audio, which In this case would include a  ceiving the recorded audio, said
threshold circuit count of zero crossings. If the threshold level data
having a threshold level which is higher than the re- bit in the data
signal produced during recording for  corder threshold level, said
threshold circuit being a zero crossing count indicates the threshold level
65  arranged to receive the recorded audio and pro- 2 



3                  EP 0 228 882 B1                   4 vide an indication
for each corresponding sequen-   since it provides an amplifier that will
not go into [err] tial and equal increment of the recorded audio as to
uration and will use less current which is important whether the recorded
audio exceeds the threshold  for a battery operated recorder with which the
cir- level of the threshold circuit.                      cuit of the
drawing is included. The amplifier 12 is 5   used to provide a gain that is
sufficient to assure Brief Description of the Drawings
that low level noise signals present in the [err] signal, when there is an
absence of speech, will be The novel features and advantages of the inven-
of a level sufficient to satisfy the hysteresis pre- tion presented herein
will become more apparent to  sented by the zero crossing detector 14 to
which those skilled in the art upon consideration of the fol-  10  the
output of the amplifier is connected. The amplifi- lowing detailed
description and referenced drawing  er 12 is, of course, not needed if the
signal level wherein:                                           from the
filter 10 is adequate. While not required in all cases, it is preferred
that some hysteresis be Figure 1 is a schematic drawing in block form of
presented by the zero crossing detector 14 so it will circuitry used In the
recorder of a tamper protected   15  not chatter due to noise in the speech
signal. The recording system; and                              speech
signals are normally much greater than any Figure 2 Is a schematic drawing
in block form of  background noise. The zero crossing detections circuitry
used in the decoder of the tamper protect-  made by the zero crossing
detector 14 are counted ed recording system embodying the invention.
by a binary counter. This can be provided by the mi- 20    croprocessor 18,
which is available, eliminating the Detailed Description
need for a separate counter circuit. The micropro- cessor 18 will be
available since it is needed for The recorder portion of a tamper protected
sys-    other functions relating to the overall system  in tem provides for
the recording on a reco     me-   whic the present invention is usable. The
counts dia, such as magnetic recording tape, of an audio in-  25  taken by
the microprocessor 18 of the zero cross- put together with a data signal
containing informa-  ings are obtained during equal and sequential incre-
tion. The decoder portion of the system uses the   ments of time wherein
such time increment is much recorded audio and data signal to determine
wheth-  less than the time it takes to say most words. A time er the
recorded audio Input has been altered subse-  interval of 15.625 milseconds
is suitable providing quent to Its recording. It Is possible to record the
30  64 counting  intervals every second. This time inter- audio and data
signal on the same track or use sepa-  val couped with he bandpass filter
means the rate tracks. If the recording Is made at a slow    count will
range from about sixteen to forty-eight al- speed, the use of a separate
track is preferred due  lowing the count to be compressed by using only the
to the limited frequency separation that Is possible  count above sixteen
as data to be recorded with the at the low recording speeds. In a known
tamper pro-  35  audio signal. With the count so compressed, only tected
recording system the data signal includes  five data bits are required for
each count which such information as the periodic recording of the  makes
for efficient use of data bit density. These identification number provided
for the recorder, a  counts, as provided by the  ocessor 18, are recording
of real time and a recording of character-  fed to a microprocessor 20
which serves to con- izing information from the audio signal based on a
40  vert the count to frequency shift keying (FSK) form count of zero
crossings. Referring to Figure 1 of   for recording of the count on the
tape or other re- the drawing, the recorder, with which the improved
cording media of the recorder (not shown) as fre- decoder of the invention
presented herein is used,  quency signals wherein one cycle of one
frequency has circuitry which includes a bandpass filter 10, an  represents
a "1" and another frequency, for exam- amplifier 12, a zero crossing
detector 14, a thresh-  45  ple, a frequency twice that of the one
frequency, is old detector 16, two microprocessors 18 and 20 plus
used to provide two cycles to represent a "0". To an FSK Integrator 22.
simplify the maintenance of the necessary timing Speech, while having a low
dominate frequency,   that is required, such frequencies have a harmonic
does not contain much characterizing information at  relationship with the
frequency of the clock of the such frequency. Another factor that must be
con-  50   microprocessor 18 which determines the time inter- sidered is
the frequency bandwidth of the tape re-  val used for taking the zero
crossing counL Fre- cording system provided for the recording speed
quencies of 1024 and 2048 Hertz are used for [err] being used. The higher
the recording speed, the    and "0", respectively, and are derived from the
greater the bandwidth provided by the recorder. In  clock provided by
microprocessor 20. The micro- order that a compact recorder can be employed
and   ss   processor 20 is also used to time the entry of other still
provide adequate recording time, a low record-  information for the data
signals mentioned earlier in ing speed is used. The circuit of Figure 1,
with re-  such FSK form for recording with the count informa- spect to the
bandwidth of the filter 10, is based on  tion and also provide necessary
synchronizing bits, the foregoing factors wherein the recording speed  bits
for an error correction code as well as fill bits. is 2.4 cm/sec. The
bandpass selected for filter 10 is  60   The FSK signal output of the
microprocessor 20 is 1,000 to 3,000 Hertz and is connected to receive
shaped via the FSK integrator circuit 22 before it is the same audio signal
that Is being recorded by the  presented to the recorder (not shown) for
record- tape recorder (not shown). The output of the filter  ing with the
audio input provided to the recorder. 



10 Is applied to the amplifier 12. A bounded or clipped  Real time has been
indicated as one of the inputs to amplifier is preferred for use as the
amplifier 12   65   be provided as a part of the data signal to be re- 3
EP 0 228 882 B1                 6 corded. The real time information Is
maintained by  such a system as has been described could be cir- the
microprocessor 18 which uses a 32,768 Hertz     cumvented if the recorder
is first operated with a clock crystal as the basis of its timing. This
allows  magnetic tape cassette in place, but without any au- the
microprocessor 20 with its 1.048576 megahertz  dio input with the tape
cassette then used in a re- clock to be turned off to conserve power when
the   5   corder which would make an audio recording only. A system Is not
being used for recording audio input  recording then would be presented by
the cassette and data signals.                                 with an
audio recording on one track and a data sig- The threshold detector 16 used
In the circuitry of  nal on a second track containing all the data that
Figure 1 provides an Indication to the microproces-  was to be recorded
such as real time and the identi- sor 18 as to whether the audio signal
received from   10  fication number of the recorder, but no zero cross the
filter 10 has satisfied the threshold level of the  ing counts would be
present in the data signal fol- detector 16. A suitable threshold level for
the detec-  lowed by a threshold level data bit indicating the tor 16 is
one that will be satisfied 50 to 70 percent of  threshold was satisfied at
some time during a count the time while speech is presented for recording.
In  With no zero crossing counts followed by a thresh- the case of a
detector 16 having hysteresis, a   15  old level data bit indicating
satisfaction of the threshold on the order of twenty decibels above the
threshold level present in the data signal, the re- hysteresis of the zero
crossing detector was found  cording could be presented to the decoder and
to be suitable. The microprocessor 18 is pro-        though the decoder
would be providing zero cross- grammed to provide one bit of information to
the mi-  ing counts of the audio, no comparisons would be croprocessor 20
for each counting time interval to  20   made since the making of a
comparison requires the Indicate whether the threshold was satisfied at any
presence in the recorded data signal of a zero time during the counting
time interval. A "1" can be  crossing count plus a data bit indicating the
thresh- used to indicate the threshold was satisfied and a      old level
in the recorder was satisfied at least once "0" used to indicate the
threshold w   not satisfied  during such count. Thus, a recording made in
the or vice versa. This information bit is passed to the   25   manner
outlined would circumvent the tamper pro- microprocessor 20 and is put In
FSK data for re-  tection provided by the recorder-decoder system cording.
It is convenient to have this information bit  that has been described.
follow the bits used to convey the zero crossing    The present invention
provides a solution to the count made for a count time interval.
circumvention problem discussed above. The solu- By using the threshold
detector 16 to establish a   30  tion resides in an improvement to the
decoder for criteria with respect to the reliability of the count  the
system. Referring to Figure 2, which shows cir- made of the zero crossings
during the count time in-  cuitry used in the decoder, the improvement in-
terval, it is possible to make a count of zero cross-  volves the use In
such circuitry of a threshold de- ings upon play back of the recorded audio
signal to  tector 36 having a threshold level that is greater provide a
reliable comparison with the zero cross-  35  than that used for the
threshold detector 16 used in ing counts recorded via the data signal at
the time  the circuitry of the recorder for the system. With the audio
signal is recorded to determine whether  this arrangement each threshold
information bit in any tampering of the recorded audio signal has oc-   the
recorded data signal is examined in the decoder curred.
upon playback of the recording. If the threshold in- A comparison of the
zero crossing counts shows   40  formation bit for a count indicates the
threshold lev- a total maximum difference of about forty-eight    el was
met at least once during the count, the count crossings  over sixteen
consecutive counting inter-  Is considered to be valid. However, if a
threshold vals when there has been no alterations made to the  information
bit for a count in the recorded data sig- recorded audio signal. A
difference is considered  nal indicates the threshold level was not met,
the only when the threshold information bit Indicates the   45  threshold
information bit that is produced by the de- teshold of detector 16 was
satisfied for that       coder upon playback of the recorded audio for the
counting interval. The presence of any tampering in   corresponding
increment of audio is examined and if a sixteen consecutive counting
Interval causes the  the two threshold information bits are not the same,
difference count for the sixteen count intervals to  tampering of the
recorded audio associated with increase dramatically to a level of about
one hun-  50  such bit is considered to have occurred. dred or more. Based
on the foregoing, the audio of  The circuitry portion of Figure 2 that was
used in a recording that is made In the manner that has been  the decoder
for the system that presented the cir- described will be considered to have
been tampered  cumvention problem includes the bandpass filter 30,
subsequent to its recording If the difference be-  amplifier 32 and zero
crossing detector 34 plus the tween the zero crossing count obtained for
sixteen  55   microprocessor 38 corresponding to the filter 10, consecutive
counting intervals made at the time the  amplifier 12, zero crossing
detector 24 and micro- audio signal is recorded and the count obtained
processor 18, all of which are also used in the re- from a playback of the
audio is greater than forty-  corder circuitry shown In Figure 1. The audio
signal five.                                             provided on a
magnetic tape to be examined is pre- A decoder for the system has been
considered   60  sented to the Input of the filter 10. Such decoder cir- 



which would use circuitry similar to that shown in  cuitry also includes a
low pass filter 40 to which the Figure 1, but without a threshold detector
16, for  recorded data signal is presented, an amplifier 42 providing the
zero crossing counts of the recorded  connected to the output of filter 40
and a FSK de- audio when played back by the decoder. It was dis-  tector 44
connected to the output of filter 42. The covered that the tamper
protection provided by   65  FSK detector 44 can be a zero crossing
detector 4    EP 0 228 882 B1                  8 similar to detector 44 and
is used to detect the fre-  he recorded audio is considered to have
occurred quencies of the FSK (frequency shift keying) sig-  if the
threshold information  bit for a count of zero nals of the data signal. The
time between the zero  crossings in the recorded data indicates the thresh-
crossings detected by the FSK detector 42 is di-  old level was not met and
the same  threshold level rectly related to the frequency of the data
signal   5   indication Is not provided by the decoder for the presented to
the low pass filter 40 and is used by  corresponding Increment of the
recorded audio sig- the microprocessor 38 to determine the frequency
nal. of the various portions of the data signal. With the       2. A
decoder (30-44) for use in the system  ac- frequencies of the various
portions of e data sig-   cording to claim 1, characterized in that the
decoder nal established, the various Information items pre-  10  includes a
threshold circuit (36) for receiving the sented in the data signal can be
determined by the  recorded audio, said threshold circuit having a
microprocessor 38 including the zero crossing      threshold level which Is
higher than the recorder counts made and recorded as a part of the data
sig-  threshold level, said threshold circuit being ar- nal during the
recording made of the audio. As in the  ranged to receive the recorded
audio and provide recorder for the system, the circuitry of Figure 2,  15
an indication for each corresponding  sequential and including the zero
crossing detector 34, provides a  equal Increment of the recorded audio as
to whether zero crossing count of the audio signal, which in  the recorded
audio exceeds the threshold level of this case, is the audio that had been
recorded. Such  the threshold circuit. zero crossing counts, which are also
suppled with a threshold Information bit, when processed by the mi-  20
croprocessor 38, are synchronized with the zero      _tenlsproche crossing
counts obtained from the data signal pre- sented to the low pass filter 40
enabling a compari-  1. AufzlcnungW und D           mit em son to be made
between the zero crossing counts   Auftelchnungsgerft (10-2  zumn Aufzedhnn
. recorded as a part of the recorded data signal and   25   nes
Eingangs-Tonsignals und sines Dansignas those obtained from the audio
signal presented to  das die Anzahl der Nu-1uchgnge von aufein- the filter
30. As has been Indicated, a comparison  derfolgenden gichen Irementen des
Eigangs- counts is considered only when the threshold bit for  Tonsignals
und ei fOr ede Zihiung voreseheas a zero crossing count In the recorded
data signal in-  SchW9enlnformationsblt autweL  des agbt ob dicates the
threshold level for threshold detector  30   der Schwelenwert des AuIzel
zhnungsg rlt wib- 16, Figure 1, had been satisfied during such count.  rend
elner Z2hiug von dem RiguiWTonsiugna The threshold detector 36 in the
decoder has its  mindestens sinmal errekcht worden K  wobh  der threshold
lev  set above the threshold level used  Decoder (30-4, 38-44) des Systems
eie Weder- for the threshold detector 16 of the recorder. This  gabedugns
und des aude serves to provide the basis for an additional check   35   g
unter Angabe der An- that is made in the microprocessor 38 for possible
zah der Nu             on tapr            - tampering of the recorded audio
signal. Tampering  en               gichen      re        des of the
recorded audio is considered to have oc-   au  t         o snabwkk wobei:
curred if the threshold Information bit for a count In  der Decoder (30-44)
gee Knet et, whrend der the recorded data indicates the threshold level was
40   Wiedergabe des au neten Tonsinais und not met and such threshold
information bit Is not the  des aufgs e Mchneten D g    eine Anzeige zu
same as the threshold information bit provided by  bewirken. ob des
Tonsignal oene the decoder for the corresponding Increment audio.
Schwellenwert          der hfhier ist als der Schwellenwert des    _s so
daB 45   no Verfillechung des Tr Claims
a       n  wir wenn das       Iwa tionsbit fOr sine von dern  -
Datensi- 1. A recorder-decoder system having a recorder
a- an  Anzahl v    u  a- (10-22) arranged to record an audio input and
zeigt, daB der Scrt nicht erreidit worden record a data signal that
includes a count of zero  so    t und fOr das  h derInt des aige- crossings
of sequential and equal increments of the  zeichneten Tonsigials der
Decoder cdi gleiche den audio-input with a threshold Information bit
provided  Schwellenwert betreffende Anzelge nMht bewkkt for each count
indicating whether the recorder      2. Decoder (30-44) fOr die Vewendung
in dem threshold level was satisfied by the audio Input at  System nach
Anspruch 1, dadurch g least once during a count, the decoder (30-34, 38-
5s   daB der Decoder sine  (le  t    36) 44) for the system providing for
playback of the re-  besizt, die zum Empfang des aug    Ton- corded audio
and recorded data signal with a count  signals dient und deren
Schwellenwert h~her ist als 



of zero crossings made of corresponding sequen-    der Schwellenwert des
Aufzekchnungsgerut. urd tial ana equal Increments of the recorded audio,
daB die Schwellenwertschaltung dazu dient, des wherein:
so  aufgezeichnete Tonsignal zu    en  und fMr pe- the decoder (30-44) is
operable during playback of  des entsprechende der                gii the
recorded audio and recorded data signal for    chen Inkrements des
aufgezeichneten Tonsignals providing an indication of whether the recorded
au-  eine Anzeige zu erzeugen, die besagt, ob dcs aut- dio exceeds a
threshold level which is higher than  gezeichnete Tonsigna  den
Schwellenwert der the recorder threshold level whereby tampering of  65
Schwellenwertschaltung Oberschreitet 5    EP 0 228 882 B1
8 similar to detector 44 and is used to detect the fre-  the recorded audio
is considered to have occured quencies of the FSK (frequency shift keying)
sig-    I the threshold Information bit for a count of nals of the data
signal. The time between the zero  crossings in the recorded data indicates
the thresh- crossings detected by the FSK detector 42 is di-   old level
was not met and the same threshold level rectly related to the frequency of
the data signal   5   indication Is not provided by the decoder for the
presented to the low pass filter 40 and Is used by  corresponding increment
of the recorded audoo  sig- the microprocessor 38 to determine the
frequency    nal. of the various portions of the data signal. With the   2.
A decoder (30-44) for use in the system ac- frequencies of the various
portions of the data sig-  cording to claim 1, characterised in that the
decoder nal established, the various information items pre-   10  includes
a threshold circuit (36) for receiving  the sented in the data signal can
be determined by the  recorded audio, said threshold circuit having a
microprocessor 38 Including the zero crossing      threshold level which is
higher than the recorder counts made and recorded as a part of the data
sig-  threshold level, said threshold circuit being ar- nal during the
recording made of the audio. As in the  ranged to receive the recorded
audio and provide recorder for the system, the circuitry of Figure 2,  15
an indication for each corresponding sequential and Including the zero
crossing detector 34, provides a  equal increment of the recorded audio as
to whether zero crossing count of the audio signal, which in  the recorded
audio exceeds the threshold level of this case, is the audio that had been
recorded. Such  the threshold circuit. zero crossing counts, which are also
supplied with a threshold Informaon bit when processed by the mi-  20
croprocessor 38, are synchronized with the zero     PatenteprOche crossing
counts obtained from the data signal pre- sented to the low pass filter 40
enabling a compari-  1. A   ung  und   Dit eim son to be made between the
zero crossing counts    Aufzelchnungsgerit (10-22) zum Autzichnen  -
recorded as a part of the recorded data signal and   25   nes
Eingangs-Tonsgnals und sines Da.ensignls, those obtained from the audio
signal presented to  das die Anzahl der N            von aufbw- the filter
30. As has been indicated, a comparison  derfolgenden gleichen Inkrementen
des E hgaip- counts is considered only when the threshold bit for
Tonsgnals und sin f~r jede Zlhlungv orgIsenes a zero crossing count in the
recorded data signal in-  Schwellenlnfornationsbit aufwelst, des awr,  ob
dicates the threshold level for threshold detector  3o   der Schweslenwert
des Aufzeldhnungsgerts wih- 16, Figure 1, hadbeen satisfied during such
count  rend siner Zihung von dem Elngo gs-Tonsiial The threshold detector
36 in the decoder has its  mindestens einmal erreicht worden ist, wobel der
threshold level set above the threshold level used  Decoder (30-34, 38-44)
des Systems ene Wieder- for the threshold detector 16 of the recorder. This
gabe des aufgzelchnsten Tonsignals und des au- serves to provide the basis
for an additional check   35   gezelchnsten Dhunter Agabe der An- that is
made in the microprocessor 38 for possible  zahl der Nuldurchgi ge von
entsprecheden aul- tampering of the recorded audio signal. Tampering   eina
gleichen  Inkretenten  des of the recorded audio is considered to have oc-
auflchnetnTonsignalsbewifk wobel: curred If the threshold information bit
for a count in  der Dcoder (30-44) gesignet ist, wihrend der the recorded
data indicates the threshold level was   40   Wiedergabe des
Tonsignals und not met and such threshold information bit Is not the  des
augezechneten Datensignals eine Anzeige zu same as the threshold
information bit provided by  bewirken, ob das              Tonsignal ehen
the decoder for the corresponding increment audio.  Schweflenwert Ob
der )ter ita als der Schwellenwert des       =         so daB ea- 45   ne
Verfischung des                Tonsignis Claims
angenommen wird, weon des    0n tionsbit fOr esne von den   a u    Datenui-
1. A recorder-decoder system having a recorder   gnai angegebene Anzahi von
Nulldurchgingen an- (10-22) arranged to record an audio input and
zeigt, daB der Schwellnwert nicht erreicht worden record a data signal that
includes a count of zero   5o  ist und fOr das entsprechendeInkrement des
aufe- crossings of sequential and equal increments of the  zelchneten
Tonsignals der Decoder die gleiche den audio-input with a threshold
information bit provided  Schwellenwert betreffende Anzelge nicht bewkkt
for each count Indicating whether the recorder        2. Decoder (30-44)
fOr die Verwendung in dem threshold level was satisfied by the audio input
at  System nach Anspruch 1, dadurch gekenrizeichnet 



least once during a count, the decoder (30-34, 38-   55  . daB der Decoder
sine Schwelenwertschaltung 36) 44) for the system providing for playback of
the re-  besitzt, die zum Enpfang des aufgezeichneten Ton- corded audio and
recorded data signal with a count  signals dient und deren Schwellenwert
h~her ist als of zero crossings made of corresponding sequen-     der
Schwellenwsrt des Aufzeichnungsgerfts. und tial and equal increments of the
recorded audio,    daB die Schwellernwertschaltung dazu dient, des wherein:
so   aufgezelchnete Tonskaa zu empfangen und fOr je- the decoder (30-44) is
operable during playback of  des entsprechende der autieanderfolgenden
glei- the recorded audio and recorded data signal for     chen Inkremente
des aufgezeichneten Tonsignals providing an indication of whether the
recorded au-  sine Anzeige zu erzeugen, die besagt, ob das aut- dio exceeds
a threshold level which is higher than  gezeichnete Tonsigna  den
Schwellenwert der the recorder threshold level whereby tampering of  65
Schwellenwerschaltung Oberschreitet. 5    9                  EP 0 228 882
B1 Rooml.th 1. sys*bo  o           ddcdsur omportnt un    _s (10-   an
pour nofrer un _idlosigni dentr4 St _n  rer un abna ddoo-   5 n. qconp
t dloompt de coupuros du zi d~eeriNoo un btn e            soul pour ch- quo
dieaqo    b iAt d b rdavou de s   de ren- ag our * di albira par rmudlov
dentrde au   10 mohks sw blos pendmnt un d    jcompis be dicodeur (3044,
344) pow be as1m  tAt prvu pour la m wscu  do ruooW         ph" et du
slWgna de donnmis        #NW tin dooe n      coupures do *O felt dlncimn  I
1 et 6gm  COr-  15 rospandmts do roulndoe   .wnsoh"; dans le- quell db odu
( 304) pou foolne pedn Ia reolur do raounl oneir St du signal d I d
onnogour (30     urr unt  Indicaton so In   us  rao     e _  d s  ou non
20 un .*uve  do sul qud ed supt eur mu nh au de se do rnigseu, marnatquo on
conl& r qjl y a eu man~ulatlon do I'audlosa enregis l6 sl b WI dWnmlo do
soul pourun do do eoupu odoziro dn to sdnl do donnis rae-  25 gisriIdiu urn
rleu do soull non atteint et sl lln- dicaan d nlvmu  d soul n'est pas
foumle par lo dicdu pour lincrrnn oorrspond   do l'audbo- 2. Dicodeur
(30.44) des0ni au syrme solon la  30 rovondioslon 1, cm Wotii en as qul
comprend un cwelt dosu (36) pour receoir un aulosga en- dro     dRcult de
soulr cmpot un un nheoau do sul suiu mu nvoau do moult do renrgs trour,
ldit d *ull de soull tant monc pour dc.e  35 vyi r           n        S
burnr une tion pour dhm~. Incrimnt _siquenl et Segm cor- I'audksign enmgMr4
selon laqusis rmudlosl onlstri ddpse ou non to nhau doe ull du ccult
desout.                 40 45 50 55 60 65 6    


