00 00 O

United States Patent [
Yoshida et al.

US005251075A
(11 Patent Number: 5,251,075
(451 Date of Patent: Oct. 5, 1993

[54] CUE SIGNAL DETECTING APPARATUS
[75] Inventors: Yoshiyuki Yoshida; Seiichi Sakuma,
both of Osaka, Japan
[73] Assignee: Sanyo Electric Co., Ltd., Japan
[21] Appl. No.: 582,834
[22] PCT Filed: Feb. 6, 1990
[86] PCT No.: PCT/JP90/00147
§ 371 Date: Oct. 4, 1990
§ 102(e) Date:  Oct. 4, 1990
[871 PCT Pub. No.: WO09%0/09662
PCT Pub. Date: Aug. 23, 1990
[30] Foreign Application Priority Data
Feb. 8, 1989 [JP]  JAPAN ..vvvrvvenimecmeerersereesersenes 1-30621
Dec. 18, 1989 [JP]  JADan .......eowemveeeressesssorres 1-327641
[51] Imt. CLS .ot G11B 5/02; G11B 27/02
[52] US. ClL coiviirnicinrrerenreennnas 360/18; 360/14.2
[58] Field of Search ................. 360/18, 13, 14.1, 14.2,

360/14.3, 10.1, 27

[56) References Cited

U.S. PATENT DOCUMENTS

4,384,308 5/1983 Yanagida
4,466,029 8/1984 Tanaka ....
4,691,250 9/1987 O0KaWa ....ccovvireurercsneserens

FOREIGN PATENT DOCUMENTS
61-8773 1/1986 Japan .

Primary Examiner—Donald T. Hajec
Assistant Examiner—Won Tae C. Kim

Attorney, Agent, or Firm—Peter L. Michaelson

[57] ABSTRACT

The present invention relates to a magnetic recording-
/reproduction device (such as VTRs and DATs). A cue
signal becomes a mark of its position for automatic
operation and automatic editing and is to be recorded in
advance with the contents of a program. The frequency
of the cue signal is selected within the audio signal band.
On an auxiliary audio track (24) in a magnetic tape (21),
an audio signal as well as a cue signal is recorded in time
division manner. Determination is made of a correct cue
signal by providing a mute period before the cue signal
recording region and detecting a cue signal by a filter
after the detection of a mute period. The frequency
ratio of the cue signal to control signal (CTL) is deter-

‘mined by a counter (6) with a CPU (7) being used to

identify a cue signal in response to the frequency ratio.
By dividing the reproduced signal into blocks, the cue
signal is detected from the cycle number distribution of
the frequency. Through use of the invention, the effi-
ciency of cue signal recording/reproduction can be
improved and the circuitry used to precisely detect it
can be simplified.

4 Claims, 11 Drawing Sheets
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CUE SIGNAL DETECTING APPARATUS

TECHNICAL FIELD

The present invention relates to a method of record-
ing a cue signal and a detecting apparatus thereof, and
more particularly, to a method of efficiently recording a
cue signal on a magnetic tape and an apparatus for cor-
rectly detecting the cue signal recorded on the mag-
netic tape.

BACKGROUND ART

In magnetic recording/reproduction devices (such as
video tape recorders (VTRs) and digital audio tape
recorders DATS) for business use and some for private
use, various controls were carried out by recording a
cue signal on a magnetic tape and detecting that cue
signal at reproduction. This cue signal becomes a mark
of its position to be recorded at the starting point or
ending point of a program, or at a splice of an edition, or
at a starting point or ending point of repeated reproduc-
tion, for example. By using such a cue signal, it is possi-
ble to control the automatic operation of multiple mag-
netic recording/reproduction devices, automatic edit-
ing, automatic repeated reproduction and the like.

In Japanese . Patent Laying-Open No. 61-8773
(G11B20/10), a structure is disclosed where the address
code and cue signals are recorded/reproduced by fre-
quency division multiplexing using the same track to
improve the usage efficiency of the tape in the control
operation of a magnetic recording/reproduction de-
vice, for example.

In the conventional art disclosed in the above men-
tioned laid-open application, envelope detecting cir-
cuits and pass filters for each signal are necessary to
separate the address code and the cue signal during
reproduction, leading to a problem that the structure of
the magnetic recording/reproduction device becomes
complicated and costly. Furthermore, there was a prob-
lem that it was difficult to efficiently record/reproduce
both address code and cue signal due to the fact that
two signals or information having significantly different
frequencies are recorded/reproduced by the same re-
cord/reproduction system in the above mentioned con-
ventional art. When the record and reproduction char-
acteristics of the above mentioned record/reproduction
system are conformed to either the address code or the
cue signal, the efficiency of record and reproduction of
the other signal is deteriorated. It was also difficult to
completely separate the address code and the cue signal
at the time of reproduction because the address code
and the cue signal were recorded by frequency division
multiplexing in the above mentioned conventional art.
This resulted in the problem that either of the separated
address code or the cue signal is mixed with the other
signal, leading to more noise.

DISCLOSURE OF THE INVENTION

Accordingly, an object of the present invention is to
provide a method of recording a cue signal in which a
cue signal can be efficiently recorded/reproduced with-
out causing degradation of S/N ratio, and the structure
of the cue signal detecting circuit is simplified.

Another object of the present invention is to provide
a cue signal detecting apparatus that can correctly de-
tect the cue signal recorded by the inventive recording
method at the time of reproduction.
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The method of recording a cue signal in accordance
with the present invention carries out time division
multiplexing of a cue signal having a frequency in the
audio signal band with an audio signal, to record the
same on an identical track of a magnetic tape. In accor-
dance with such a method of recording, the cue signal
and the audio signal recorded on the same track have
their frequencies in close proximity so that the recor-
ding/reproduction efficiency of these signals is not
deteriorated even when the recording/reproduction of
these signals are carried out using the same record/re-
production system. Because time division multiplexing
is employed in the recording method of the present
invention, the cue signal and the audio signal can be
completely separated at the time of reproduction with-
out degradation in S/N ratio caused by signal mixture.
The application of time division multiplexing in the
recording method of the present invention makes it
possible to easily separate the cue signal and the audio
signal without using envelope detecting circuits and
pass filters during reproduction. As a result, the struc-
ture of the magnetic recording/reproduction device is
simplified and becomes economical.

The cue signal detecting apparatus, in accordance
with the present invention, is based on the condition
that the audio signal and the cue signal having a fre-
quency in the audio signal band are recorded on the
same track by time division multiplexing in a magnetic
tape, from which the signals are reproduced, and the
cue signal detected. The following features are also
included.

A first cue signal detecting apparatus, in accordance
with the present invention, comprises filtering means
for extracting a cue signal from the reproduced signal of
the track where the cue signal is recorded. In accor-
dance with such a structure, a cue signal can be detected
by a very simple structure.

A second cue signal detecting apparatus, in accor-
dance with the present invention, comprises propor-
tional frequency signal reproducing means and cue
signal detecting means. The proportional frequency
signal reproducing means reproduces a signal having a
frequency proportional to the speed of the magnetic
tape from a track differing from that where the cue
signal is recorded. The cue signal detecting means de-
tects that a cue signal is reproduced by comparing the
frequencies of the reproduced signal from the track
where the cue signal is recorded and the output signal of
the proportional frequency signal reproducing means.
In accordance with such a structure, a cue signal can be
detected without error even if there are irregularities in
the speed of the magnetic tape.

A third cue signal detecting apparatus, in accordance
with the present invention, comprises cue signal detect-
ing means for detecting a cue signal by dividing the
reproduced signals from the track where the cue signal
is recorded into blocks of a predetermined time unit and
detecting the period distribution of the frequency of the
reprodured signal in each block. In accordance with
such a structure, a cue signal can be detected without
error even if the waveform of the audio signal recorded
on the same track or the noise is similar to that of the
cue signal.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are respectively, a track pattern dia-
gram and a record format diagram for explaining the
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method of recording a cue signal in accordance with
one embodiment of the present invention.

FIG. 3 is a block diagram showing the structure of a
cue signal detecting apparatus in accordance with the
first embodiment of the present invention.

FIG. 4 is a block diagram showing the structure of a
cue signal detecting apparatus in accordance with a
second embodiment of the present invention.

FIG. 5 is a flow chart for explaining the operation of
the embodiment of FIG. 4.

FIG. 6a-6¢ is a timing chart for explaining the opera-
tion of the embodiment of FIG. 4.

FIG. 7a-7b is a waveform diagram for explaining the
problems in the embodiment of FIG. 4.

FIG. 8 is a block diagram showing the structure of a
cue signal detecting apparatus in accordance with the
third embodiment of the present invention.

FIG. 92-9c¢ is a waveform diagram for explaining the
operation of the embodiment of FIG. 8.

FIGS. 10-13 are flow charts for explaining the opera-
tion of the embodiment of FIG. 8.

BEST MODE FOR CARRYING OUT THE
INVENTION

The embodiments of the present invention will be
explained hereinafter with reference to the drawings.
The described embodiments show the example where
the present invention is applied to a video tape recorder
VTR. However, the present invention is applicable to
any magnetic recording/reproduction device using
magnetic tape, and can also be applied to digital audio
tape recorders (DATSs) and the like. In such other appli-
cations, the following embodiments can be substantially
used without modifying the structure thereof.

Referring to FIG. 1 and 2, the method of recording a
cue signal in accordance with an embodiment of the
present invention is described.

In FIG. 1, a video track 22 and a pulse code modula-
tion (PCM) audio track 23 inclining obliquely with
respect to the longitudinal direction of a magnetic tape
21 are formed thereon by a rotary magnetic head. At
one end of the magnetic tape 21 in the width direction,
an auxiliary audio track 24 is formed along the longitu-
dinal direction thereof. On the other end in the width
direction, a control track 25 is formed along the longitu-
dinal direction thereof. Video signals are recorded on
video track 22. Audio signals corresponding to the
video contents of video track 22 are recorded on the
PCM audio track. A control signal CTL having a con-
stant frequency in synchronism with the speed of the
magnetic tape 21 is recorded on control track 25. This
control signal CTL is used for tracking control at the
time of reproduction. Audio signals and cue signals are
recorded on auxiliary audio track 24. The audio signals
recorded on auxiliary audio track 24 are used as auxilia-
ries to the audio signals recorded on PCM audio track
23. For example, the audio signal recorded on auxiliary
audio track 24 has a content identical to that of the
audio signal recorded on PCM audio track 23, to be
used for monitoring whether or not the audio signal is
correctly recorded on PCM audio track 23. Because the
audio signal recorded on auxiliary audio track 24 is only
a signal for monitoring, there is no problem even if some
information is missing.

In auxiliary audio track 24, a cue signal having a
frequency in the audio signal band is recorded in time
division manner with the audio signal. In other words,
as shown in FIG. 2, a starting cue signal having a fre-

10

20

25

35

40

45

60

65

4 -
quency f) (a sine wave of 1 Khz, for example) is re-
corded for approximately 1 second at the position of
approximately 10 seconds before the start of the pro-
gram after a mute period 26 of 1 second. At the position
of approximately 10 seconds before the end of the pro-
gram, an ending cue signal of a frequency of F3 (a sine
wave of 1.6 kHz, for example) is recorded for approxi-
mately 1 second after a mute period 27 of 1 second.

From the foregoing, it is seen that the cue signal
recorded in a time division manner with the audio signal
has a frequency in a band identical to that of the audio
signal. Therefore, even if the record/reproduction .
characteristic of the record/reproduction system of
auxiliary audio track 24 is selected so as to conform to
the original record/reproduction of the audio signal, it
is possible to efficiently record and reproduce the cue
signal without degrading S/N ratio of the cue signal.
The cue signal and the audio signal recorded by time
division multiplexing can be easily separated during
reproduction, and complete separation can be achieved.
This eliminates the mixture of the separated cue signal
and the audio signal with each other, with improvement
in S/N ratio.

To record the aforementioned cue signal, a signal
source generating the cue signal is provided. The cue
signal output from this signal source is applied to a fixed
magnetic head (abutted to auxiliary audio track 24) for
auxiliary audio recording/reproduction. To form mute
periods 26 and 27, a constant bias signal for record/e-
rase may be applied to the above mentioned fixed head.
To erase a recorded cue signal, a completely unrelated
frequency signal may be recorded in superimposition,
or the aforementioned constant bias signal may be ap-
plied to the fixed head to erase the recorded contents of
auxiliary audio track 24.

Although a starting cue signal and an ending cue
signal are recorded in auxiliary audio track 24 as cue
signals in the embodiment of FIG. 2, other cue signals
(for example, end notifying signal) may be recorded. An
end notifying signal is a sine wave signal of 2.4 kHz, for
example, recorded for one second after a mute period of
one second, and approximately 30 seconds before the
end of the program, for example.

Several embodiments of the cue signal detecting ap-
paratus for identifying a cue signal recorded in the
above mentioned manner from the reproduced signals
of auxiliary audio track 24 will be described hereinafter.

FIG. 3 is a block diagram showing an example of a
cue signal detecting apparatus in accordance with a first
embodiment of the present invention. The embodiment
of FIG. 3 shows the most simple cue signal detecting
apparatus. In the figure, a fixed magnetic head 1 is a
magnetic head for recording and reproducing signals
associated with auxiliary audio track 24. The repro-
duced signal of fixed magnetic head 1 is applied to an
audio circuit 9, band pass filters 10, 11, and a level de-
tecting circuit 12. The audio circuit 9 processes the
reproduced signal of fixed magnetic head 1 to generate
the audio signal for monitoring. The pass band of band
pass filter 10 is selected so as to pass only a starting cue
signal from the reproduced signals of fixed magnetic
head 1, whereas the pass band of band pass filter 11 is
selected so as to pass only the ending cue signal of the
reproduced signal of fixed magnetic head 1. The level
detecting circuit 12 detects the level of the reproduced
signal of fixed magnetic head 1. The outputs of band
pass filters 10, 11 and level detecting circuit 12 are pro-
vided to a CPU 7. For the most simplest manner, CPU















