RECORDI NG MEDI UM SEARCH METHOD AND CI RCUI T The present invention relates to
met hods and circuits for searching a recording nmedium 5 A known search
nmet hod applied to conventional image process systens is that the duty ratio
of a control pulse recorded on a control track of ia.-tape is recorded
differently fromthe nornmal case, so that a place recorded with a different
duty ratio of control pulse can be identified during a search. A 10 known
* search nethod applied to sound instrumenr‘l s is to detect a gap of silence
bet ween recorded tunes or other prografis. However, the method of
i dentifying or | =Ye mw’dr i fferent
duty ratio of S ¢ : eH ¥ practically
conplicated ¢circuit construction, because the circuit needs to be P e,
constructed for finding out a place having a different duty ratio by c
detecting the coThé QPreseiltdfivertich felatesctol mettfodsadtid crRbuite fevseachinghanges
in the duty ratio of the control pulse. In the case of sound instrunents,
t he met hod recofdingimedinm. a desired part by utilizing a non-recorded gap
bet ween, 20 tunes (or other prograns) has a drawback that only the first
part or end part of a tune can be searched and the m ddle of a tune can not

Cine. ¢ har bl aCAJGE Serkh oA ebfid | PaRRopREIME bk B alRdEh . o1 o°

oper ation. j3%hat the dut'yggﬁarai g%ﬁuﬁg ngsgrfeesr&ub&ii al&HtFol Gkadk 8f artgge;n;

invention aimto provide a searc and circuit which search
speci fi c adsirecordedadiffer¢ntly fronothe normhkcasessofthat aplice reicorddd withva ng

frequenci es_above nornal , audi o frequencies .in_the audio track, risulgi ng i.n

sinpl e ci r dlifferent duty mtieof control pulse can be identified during a searc
10  known search method applied to sound instruments is to detect a gap of

silence between recorded tunes or other programs.

However, the method of identifying or indexing a desired place on a

tape by recdrding a different duty ratio of control pulse has a drawback of

15  involving a practically complicated circuit construction, because the circuit
needs to be constructed for finding out a place having a different duty ratio

by detecting the control pulse, and a circuit is required to cause a changes in

the duty ratio of the control pulse. In the case of sound instruments, the

method of finding out a desired part by utiliziﬁg a non-recorded gap between (

20  tunes (or other programs) has a drawback that only the first part or end part
of a tune can be searched and the middle of a tune can not be searched, and
besides, if there is a long rest period in the middle of a tune, that place can
be mis-read as a recordless place, for pqssible wrong oﬁeration.

25 Accordingly, preferred embodiments of the prese;i_t invention aim to
provide a search method and circuit which search for a specific audio signal
after recording the specific audio signal, having frequencies above normal

audio frequencies in the audio track, resulting in simple circuit construction,

P



.-2 - enabling search for any part when applied to a sound instrunent, and
finally resulting in preventing wong operation caused by recordl ess areas
bet ween tunes. 5 According to one aspect of the present invention,
there is provided a nethod of indexing progranms which are recorded on a

recording mediumto include audio signals recorded on an audio track, the

met hod conprising the steps of: 10 generating an index signal having

a frequency higher than nornmal audi o frequencies; recordi ng the index
signal on the audio track together w th-2udio signals at nornmal audio
frequencies, at a desired index position of-the 15 recording nmedium
reproduci ng ehsblitigysedreh fer anyl pdrtowhemeppliet to arseukd instrunient; randi finallyrg t he
reproduced index signal fromthe audio signals 20 reproduced fromthe
audijg_t r ack. T¢SUMiRg i pyeventing WroRs Operghon qauserd byrrgcerdless areap hetween
actuation of _,a search key by a user during recording of an input audio or
vi deo and aulH®¥Ssi gnal . 25 Preferably, said reproducing and discrimnating
steps are carried out at a high transport speed of the recording nedium in
response to actuation of a search key by a user.

5 According to one aspect of the present invention, there is provided a
method of indexing programs which are recorded on a recording medium to
include audio signals recorded on an audio track, the method comprising the

f steps of:
10 generating an index signal having a frequency higher than normal audio
frequencies; |
recording the index signal on the audio track together with audio
. signals at normal audio frequencies, at a desired index. position of the
15 recording medium;

reproducing the signals recorded on the audio track; and

- discriminating the reproduced index signal from the audio signals

20  reproduced from the audio track.

Preferably, said index signal is generated in response to actuation of a
search key by a user during recording of an input audio or video and audio

signal.

Preferably, said reproducing and discriminating steps are carried out
at a high transport speed of the recording medium, in response to actuation
of a search key by a user.

\.
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/-3- Preferably, said index signal is generated by an oscillator, in
response to an enable signal froma control neans. Preferably, a transport
mechanismis controlled to transport the record 5 medi um at a nornal -
transport speed in a normal reproduction node after said index signal has
been di scrimnated, and otherwi se to continue transport of the recording
medi um at said high transport speed until an end position of the recording
mediumis reached. 10 Accordi ng to anot her aspect of the present
i nvention, there is provided a circuit-3or indexing prograns which are
recorded on a recording nediumto include audio signals recorded on an
audi o track, théPreferabl sﬁiﬂmfdeilsilgmm@ penératsdtbyanss dRTespondg an
i ndex signal havi ency 15 hi gher t han normal audi o frequencies;
recordi ng nealnsenab?e sxgml ﬂmlg at controldveans.gnal on an audi o track togethver
with audi o signals at normal audio frequencies, at a desired index positiion
of a respective recordi ng nediunm 20 reproduci ng neans for reproducing the

di Sori m nat ?rngef*’w%?‘%féﬁﬁo%ﬁ'ﬁs ﬁﬁﬁéﬁﬁﬁﬁﬁ%ﬁb@%ﬁ?ﬁﬁ%ﬁéﬂml s

reproduced ﬁ‘ﬁﬁs?&rt Q)&Hﬁ A4 fioritalde: ude a
cont rois:neéﬂn‘édim(#r generatl ng sear ch node enablg Sl gna and contr ling
recordi ng dndex sigharhus beenalisorithimawed, and otherwise to continue transport of the

recording medium at said high transport speed until an end position of the

recording medium is reached.

10 According to another aspect of the present invention, there is provided
a circuit for indexing programs which are recorded on a recording medium
to include audio signals recorded on an audio track, the circuit comprising:

generating means for generating an index signal having a frequency
15  higher than normal audio frequencies;

recording means for recording the index signal on an audio track
together with audio signals at normal audio frequencxes, at a desired index
position of a respective recording medium;
20
reproducing means for reproducing the signals recorded on the audio
track; and

discriminating means for discriminating the reproduced index signal
25 from the audio signals reproduced from the audio track.

A circuit as above may further include a control means for generating
a search mode enable signal and controlling recording and reproducing operat:om



\.

~4 - Acircuit as above may further include. a search key for operation by a N
user and a’m croprocessor responsive to said search key to generate said
enabl e'signal. 5 Preferably, said generating nmeans conprises an
oscillator, said recording and reproduci ng neans conprise a head for
recordi ng signals on and reproduci ng signals froma respective record

medi um and sai d reproduci ng nmeans conprises an anplifier for anplifying an
audi o signal reproduced by said head. 10 Preferably: said discrimnating
means includes: a bandpass filter for pask+ng frequencies higher than said
normal audio frequencies; 15 an anplifier for anplifying the output of said
bandpass filter; dhwitchitras aovesmagrfucther énclude at searchikpytfonfoperatibn by
anpl#fier. to direct current; 20 a conparator for conmparing the direct,
currieat of s#iWsesHanst AiTAFTORMOGESSAT tNespONsive-taseid segrel ey tongenerateusgidt
transi stor for nerat. ng a detection signal in response to the 25 out put
of said corrp& r"’.‘g%ﬂ'rd recordi ng medi um may conprise a nmagnetic tape.

5 Preferably, said generating’ méans comprises an oscillator, said

recording and reproducing means comprise a head for recording signals on

and reproducing signals from a respective record medium, and said

reproducing means comprises an amplifier for amplifying an audio signal

reproduced by said head.

10 '
Preferably, said discriminating means includes:

- a bandpass filter for passing frequencies higher than said normal audio
frequencies;
15
an amplifier for amplifying the output of said bandpass filter;

smoothing means for: converting the output of said amplifier to direct
, current;
20 .
a comparator for comparing the direct current of said smoothing meéns

with a reference voltage; and

an output transistor for generating a detection signal in response to the

25  output of said comparator.

Said recording medium may comprise a magnetic tape.



/ -5- The invention extends to audio or video and audi o recordi ng and/ or
repr oduci ng neans provided with a circuit, or adapted to operate in
accordance with a nethod, according to any of the precedi ng aspects of- t he
i nvention. 5 Such a recording and/or reproduci ng neans nmay conprise a VCR
or Cantorder. For a better understanding of the invention, and to show how
the sanme 10 may be carried into effect, reference will now be nmade, by
way of exanple, to the acconpanying diagrammatic draw ngs, in which: Figure
1 is a block diagram showi ng the gener-a$ -constructi on of one exanple of a
search circuit utilizing an audio signal in accordance with the 15
present inventi Ghe Hivemtion2extends to audialionyideo iand midiatrecording ramdéordet ai |
t he construction of an exanple, of a search cifcuit utilizing an audjo -

signal in means &ith | &\ eireuign: ory adaptedritgupperate sim £ ow
chart of one_ex |l e .of a sgarch thod ,utili zg an _audi o sigpal »in
ot dance depoRfaRe il admBlitd BodBHIRE 8 'dny 6t e PrecRiis’aspelior ik

invention.

Such a recording and/or reproducing means may comprise a VCR or
Camcorder.

For a better understanding of the invention, and to show how the same
10  may be carried into effect, reference will now be made, by way of example,
to the accompanying diagrammatic drawings, in which:

Figure 1 is a block diagram showing the general construction of one
example of a search circuit utilizing an audio signal in accordance with the

15  present invention;

Figure 2 is a block diagram illustrating in more detail the construction
of an example of a search circuit utilizing an audio signal in accordance with

the present invention; and

Figure 3 is a flow chart of one example of a search method utilizing an

audio signal in accordance with the present invention.



«In Figure 1 there are pravided control neans 100 for controlling the
generation of a search node enabl e signal and set operation, and audio

si gnal * generati ng neans 200 for recording and reproduci ng a search signal

on an audi o track of recordi ng means by generating the search signal by way
of the 5 search node enabl e signal output fromsaid control neans 100 and
for recording and reproducing the audio signal as well. In Figure 1, there
is also provided search signal detecting means 300 for outputting the
search signal to control neans 100 by defecting the search 10 signal from
an audi o signal output fromsaid audi o signal generating neans 200. Wen a

user presses vari uFiguresl itheresare provided contrelomeans 100:for controllingitheire 1
percej ves the key . signals ner at ed key .operation and contrals 15 . the
respactive p&?‘!eréﬂoﬂlﬁ’gas@?g‘jb Gieﬁa_f}. 318¥alt3ﬁ§ §6¢ Operation, an &@%FMey to
I mpl enent th . t4 [ ch, node
enabl e si gnag‘?ﬁe?gﬁﬁg 'ﬁgf[}& %@glfgf @%@"%W&&gﬁgﬁ?e% E%é‘g‘f%é
normal 'y -i ngurs oSt 0adi | : ; Q%?Eﬁl l*g,iy e
audi o si gnal %O?W%EI)?I cat ?‘gﬁgg}l?aeﬂrsqﬂe)g |ér%gut ghéajlu I 0 ss?égnng?re o?gg{cf]on
the recofdi ngearchlimote Znable signal | dutpbie feomr sdid nootstreln aidans s1Qhaind for nput
fromcontrol nmeans 100, audio signal generating neans 200 generates the

search si gnarecesdingcand reproducing the audia signalbaswellaudi o frequenci es for
recording on the recording medi um -7- :

In Figure 1, there is also provided search signal detecting means 300

\_/ y, for outputting the search signal to control means 100 by detecting the search

. 10  signal from an audio signal output from said audio signal generating means
200.

When a user presses various keys for set operation, control means 100
in Figure 1 perceives the key signals  generated by key operation and controls
15  the respective part of the set accordingly. |

_If the user presses a search key to implement the search function,

control means 100 generates the search mode enable signal.

20 Audio signal generating means 200 records a normally -input audio.
signal on a recording medium and also outputs the audio signal by
amplification after reading the audio signal recorded on the recording

medium.

25 If the search mode enable signal is input from control means 100, audio
signal generating means 200 ‘generates the search signal having frequencies
above the normal audio frequencies for recording on the recording medium,



and al so outputs the search signal after reading it fromthe recording
medi um on which it has been recorded. Search signal detecting neans 300
detects the search signal fromthe 5 audi o signal generated fromsaid
audi o signal generating neans 200 for output to the control neans 100,

whi ch controls the set or perceives the tape status (tape position and the
like) after "input of the search signal output fromsaid search signal
detecting neans 300. 10 Figure 2 is a detailed block diagram for
illustrating in detail one exanple of &Mfe- construction of the search
circuit utilizing an audio signal, as shown in Figure 1. In Figure 2, the

control nezand 4186 outputs th@sq:m'chsgnalifmm:ig itsfrohcthelreGofding Qﬂéﬁﬁm ng
sear ch node; ;ausb.ghééoprocessor 120 for generating the search node enabl e
i

si gnal

and o

so0lling a nmechanismpart 130 of the s.gL‘-

by perceiving 20 t he S|gnals generated by the operation of said search
switch 110 and varlous ot her keys (not shown). Audi o signal generating

means 200 conprl lalnat n ear ch
si gnal having frequenm%s adbove @Eﬂé@ﬁ# PQ&%‘%@%{‘,‘EW ﬁhﬁ‘lleﬂ‘gggp& node
enabl e $i gniidie signal penerated frofrsdid andiv sighsl generatin M%ttérﬂ*mﬂfans

100;
I nput

10

-8- a head 230 for recording on recording nedia an audi o sTgnal
to the control means 100, which controls the set or perceives the tape status

(tape position and the like) after input of the search signal output from said
search signal detecting means 300.

Figure 2 is a detailed block diagram for illustrating in detail one
example of the construction of the search circuit utilizing an audio signal, as

shown in Figure 1.

In Figure 2, the control means 100 which comprises:

15

a search switch 110 for selecting search mode; and

a microprocessor 120 for generating the search mode enable signal and
simultaneously for controlling a mechanism part 130 of the set by perceiving

the signals generated by the operation of said search switch 110 and various
other keys (not shown).

Audio signal generating means 200 comprises:
an oscillator 210 for generating a search signal having frequencies

above audio frequency by dint of the search mode enable signal generated
from the microprocessor 120 of said control means 100;



. through audi o i nput nmeans 220 and the search signal generated from said
“oscillator 210 and for reproducing signals recorded on recording nmedia; 5
a first anplifier 240 for outputting to external output neans (speaker or
termnal) after anplification the audio signal reproduced from said head
230; and a switch [err] for switching an audio signal output to said first
anplifier 10 240, after being reproduced at the head 230. Search signal
det ecting nmeans 300 conprises: a bandpass filter *310 for 'passing the
frequency bands having 15 frequencies §@bove audi o frequency fromthe
audi o signal reproduced by the head 230 of said audio signal generating
means 200; a sec@Hesd2B0f foir redafding rommetortitighmedie anuaydio signalainput
bandpass filter 310; 20 a snoothégf means 330 for_converting, the output of
sai fi_second thrqughf aediozinput enesins 230 and rthatsearch: signal geperaterd from . aring
the direct curfent { sai? snmoot hing 25 . .neans ,330 with teference voltage
Vref: and oscillator;21Q and fer geproduc r315'ﬂﬁlﬁﬁ?‘fqm§3émdﬁ°8& 8 Mt 8n |
according to the output of said conparator 340 and for supplying the
detection signal .to the m croprocessor 120 of control neans 100. 5

Accordingly, in i grtGmplifidie240 F60BaQutEE td éRtephalcOutpuD neuns (Spcaker
or terminal) after amplification the audio signal reproduced from said head
230; and . -

| =y

a switch S for switching an audio signal output to said first amplifier
10 240, after being reproduced at the head 230. '

Search signal detecting means 300 comprises:

a bandpass filter 310 for passing the frequency bands having
15 frequencies above audio frequency from the audio signal reproduced by the
head 230 of said audio signal generating imeans 200;

a second amplifier 320 for amplifying the output of said bandpass filter

; - 310; | S |
20

a smoothing means 330 for converting the output of said second

amplifier 320 to direct current;

a comparator 340 for comparing the direct current of said smoothing

25 means 330 with reference voltage Vref; and



according to the operation of various keys (not shown), drives the set by
controlling nmechanismpart 130. If the user intends to index a specific
position of a tape, the user 10 presses the search switch 110 when the
tape is at the required position. Wen search switch 110 is pressed,

m croprocessor 120 perceives the swtching signal generated fromthe
operation of search switch 110 and generates the search node enabl e signal
15 The search node enabl e signal generated fromthe m croprocessor 120 of
said control means 100 by the operatiomn%f search switch 110 is supplied to

oscillator 210 of audio signal generating nmeans 200, and_once supplied to
oscillator 210, atteansistor 330 for qutpu eteetionsigonl accordingita theigutput

frequencies 20 ,,above audi equency, which can bg converged,free
the ueer °Tak wid eompagriar 3 GHC 36 suppling | e, AReeolion” Slgnah o dhe t als he

head 230, %ﬁ&ﬁé%ﬁ%@#&%ﬁ{;@% 9 di um the search signal having

frequencie generated fromthe oscillator 210. 25 In
this | ocation, head 230 conventionally records on recordi ng nedi a vari ous
audi o signals input into audio input nmeans 220, and reproduces audio

si gnal s8r ecor ded Aocordingly]iinFigerd 2,. the micfidprodéson\120i of codtrol means 100¢uct i on
operation by key_ operation of ,the user, the search signal 6 which was

gener at ed agcenrding se dhe opsration of arions keys (not shown), drives the set by

controlling mechanism part 130.

If the user intends to index a specific position of a tape, the user
10  presses the search switch 110 when the tape is at the required position.

When search switch 110 is pressed, microprocessor 120 perceives the
switching signal generated from the operation of search switch 110 and
generates the search mode enable signal.

15

The search mode enable signal generated from the microprocessor 120
of said control means 100 by the operation of search switch 110 is supplied
to oscillator 210 of audio signal generating means 200, and once supplied to
oscillator 210, the oscillator 210 outputs a search signal having frequencies

20  above audio frequency, which can be converted freely by the user.

The search signal generated from oscillator 210 is applied to the head
230, which records on the recording medium the search signal having
frequencies above audio frequency, generated from the oscillator 210.

In this location, head 230 conventionally records on recording media
various audio signals input into audio input means 220, and reproduces audio
signals recorded on recording media.



~-recording nedia by the head 230, and the audio signal which was input into
audi o i nput neans 220 and recorded on recording nedia by the head 230, are
5 reproduced by the head 230. The reproduced audio signal is converted to
an aural signal through first anplifier 240 for outputting and at the sane
time, is input to the bandpass filter 310 of search signal detecting nmeans
300. 10 At this tinme, a search signal reproduced fromthe head 230 and
havi ng frequenci es above the normal audi o frequenc¢i‘es does not affect the
aural signal output fromthe first anpkif) er 240. 15 The bandpass
filter 310 of search signal detecting nmeans 300 passes the search signal
havi ng the frequeMsanwhalepduring reproduction operationby keyreperatien ofitheusergnal |

SecaR. anpi | BPcFoaiD, signRl WhiSh WS ERREERIOA AL Gscillatr: 240, andTecprladeRn hi ng
330. 20 At ,.thi ' ol | . .

T 5o Al ieBB A i Pul Bl At i YRR

The case.reidio iiputifisfhs o 85 fcoid Sh pEcGUINE ARARTBY the hedd 330, e | 7

signal i% Sh@pmdﬁcetlfwﬂﬁ:hewmt si de of bandpass filter. 300.

Accordingly, only in the case of the search signal having frequencies above
audi o frequency being reproduced by head 230, is the search signal

The reproduced audio signal is converted to an aural signal through
first amplifier 240 for outputting and at the same time, is input to the
bandpass filter 310 of search signal detecting means 300.

10 . _ _
At this time, a search signal reproduced from the head 230 and having

frequencies above the normal audio frequencies does not affect the aural signal
output from the first amplifier 240. '

15 The bandpass filter 310 of search signal detecting means 300 passes the
search signal having the frequencies above normal audio frequéncy from the
audio signal, and the search signal filtered through bandpass filter 310 is
amplified at second amplifier 310, and then is converted to direct current at

smoothing means 330.

At this point, as the frequency filtered through bandpass filter 310 is
set up above audio frequency, only the a_udio signal of above audio frequency
is shown at the output side of bandpass filter 310, and in the case that the
normal audio signal is reproduced in the head 230, no signal is shown at the

25  output side of bandpass filter 300.

Accordingly, only in the case of the search signal having frequencies
above audio frequency being reproduced by head 230, is the search signal



output to the output side of bandpass filter 310, to be anplified at second
anplifier 320 and converted to direct current at snoothing neans 330 for
conpari son at conparator 340 with reference voltage V ref. 5 The
conparator 340 drives transistor 350 when the search signal is reproduced,
and a signal of logic level is generated by the driving of the transistor
350 to supply a detection signal to the m croprocessor 120 of control neans
100. 10 M croprocessor 120 performs the function of the user's key
operation after said detection signal 4¥5lsupplied. In other words, when the
user presses a high speed search key, the m croprocessor 120 outputs swtch

control si goutputtofthe autpus sidet ofcbandpasy filter 319, &wnbeathplified it secbnd! I Of
audi o out put tﬁﬁthe first anplifier 240, and at the sane tine, controls.

mechani sm psmplifisp 320 and copverted dodiregt curmentoat smoothingimeans 330 dor apg: at
a high spee Wien the search shqpal.Jjs detected . fropm search signal )
det ecti ng ngqﬂgw afﬁ%mi?#é}%bg@mrm ConeHagss n??hani smpart 130 for
st oppage of tape running and performance of 20 reproducti on operation.
Figure 3 is a flow chart of one exanple of a search nethod utilizing an

audi o s§gnal, i nThecsomputator 840 drives tr@ssistbr 'meﬁhbﬂ&headéﬂﬁapﬁifdaﬁﬁi 25
a recording process for recording a search signal along with an~audio

si gnal on rrepooduced, mnd a signajeotlogicrigvehis gensratedsbyrthe; driving of the- a
reproduci ng, pr Qcess, gd)r det eiti ng, t he search signal by dint of high
trhnsistor 350 to supply a detection signal to the microprocessor 12% of

control means 100.

10 Microprocessor 120 performs the function of the user’s key operation
after said detection signal is supplied.

In other words, when the user presses a high speed search key, the
microprocessor 120 outputs switch control signal Sc for opening the switch
15  Soand subsequent cut-off of audio output to the first amplifier 240, and at the
same time, controls mechanism part 130 for performance of winding or re-
winding of the tape at a high speed. When the search signal is detected from
search signal detecting means 300, the microprocessor 120 controls
mechanism part 130 for stoppage of tape running and performance of

20  reproduction operation.

Figure 3 is a flow chart of one example of a search method utilizing an

audio signal, in accordance with the present invention, and comprises:

25 a recording process for recording a search signal along with an audio
signal on recording media by generating the search signal; and



.speed reproduction in accordance with-search key input during reproduction.
In Figure 3, when tele-recording or recording key is input at step S1, 5

an external video or audio-signal is recorded on a tape, at step S2. \Wen a
vi deo signal or audio signal is recorded on the tape and sinultaneously a
key signal is input at step S3 by operation of a search key, an oscillator
I's enabled at step S4 for generation of the search signal having 10
frequenci es above the normal-:audi o frequenci es, aid the generated search
signal and audio signal input fromexterkZtly are recorded on the audio
track of the tape at step S5. The input of a stop key signal is

di scrimnated at sweprogucingipracessfordetscting the seanchi signak by dintof high
signal, continued tel e-recqrdin r regqrding s perfornmed in steps S2 to
S5, ‘and i 1 19R6Fd TeRrodictiap i aspoudange pith sease ey iRRULAIIRG FepFOdRCHRR. ( ape

devi ce nechanismis stopped at step S100. Meanwhile, when a reproduction
key signal is input at step S7 by the 20 operation of a reproduction key,

the video signal gy Fiied %bﬁé}ﬁtcléw:ag%alearé&zﬁuﬁ@oﬁejm tagyepiSpl step

S8. During reproduction of the video si or audio signal, when a search

signal i% i rnéexternaltvide®or andid signakbisareconded ohlactapeant btepe§2. t he audi o
signal 25 I's muted and sinultaneously, the tape drive nmechanismis
controlled for high speed reproduction at step S10. - 13 - Detection of

e e S WA BB W, 5 Y ., GBI e sl ™
simultaneously a key signal is input at step S3 by operation of a search key,

L an oscillator is enabled at step S4 for generation of the search signal having

~ 10 frequencies above the normal audio frequencies, and the generated search

signal and audio Signal input from externally are recorded on the audio track

of the tape at step S5.

The input of a stop key signal is discriminated at step S6 and if there

15 is no input of the stop key signal, continued tele-recording or recording is

performed in steps S2 to S5, and if there is an input of stop key signal, the
operation of the tape device mechanism is stopped at step. S100.

Meanwhile, when a reproduction key signal is input at step S7 by the
~ 20  operation of a reproduction key, the video signal or audio signal recorded on
the tape is reproduced at step S8.

During reproduction of the video signal or audio signal, when a search

signal is input at step S9 by the operation of the search key, the audio signal

25 is muted and 'simultaneoﬁsly, the tape drive mechanism is controlled for high
speed reproduction at step SIO.



the search signal is not detected, the end of tape is discrimnated at step
S12 and the detection of the search signal is continuously discrimnated if
the end 5 of tape position is not detected. If the search signal is -
detected, the tape drive nechanismis controlled, and reproduction
operation is perfornmed at step S13 wth the tape at normal speed. 10 During
the performance of reproduction operation, when a key signal is input by
the operation of a stop key, the operation of the tape drive nechanismis
ended at step S100. 15 O coursB3 -if key input is neither

tel e-recording, nor recording key input, nor input of the reproduction key,
a correspondi ng Detectiom of theyseanchitsignabdwavingeftequenciep avne. audio hi s

H?Et”eé%di?ﬁéﬁéﬁq@@”ﬁi&:’mjnd ¢ rr@i‘#&oa?liydhmi iziZ%pgoeuf"‘” icoamieh. aw@ﬁmgﬁ%
Can obt ai n WRceaL Sgnaf ol HeREL, b 46! of cllts Mocrhbbiand'hs HoR12

silent pas S@g&;ﬁ&;@ﬁ?gﬂﬁ?&&bﬁ'ﬁggﬂﬁ conﬁnuously‘:ﬁ\,sﬁiﬁﬁ@%ﬁdﬂic}f'ﬁfé‘éﬁd)“ can

be applied | mage praotessing syste systens,

such as§VCRef tagedsssition iehbedetectedder s), Cantorders (Mvie Caneras), etc.,
as well as audio systens per se. 14 - CLAI MVE:

If the search signal is detected, the tape drive mechanism is controlled,
- and reproduction operation is performed at step S13 with the tape at normal

speed. ~
10
During the performance of reproduction operation, when a key signal
is input by the operation of a stop key, the operation of the tape drive
mechanism is ended at step S100.
15 Of course, if key input is neither tele-recording, nor recording key

input, nor input of the reproduction key, a corresponding function of key
input is performed at step S200.

In this manner, the search method and circuit utilizing an audio signal,

20 by dint of simple circuit construction for detecting a specific audio signal

recorded on an audio track, can search for a desired position quickly and can

obtain the effect of preventing wrong operation possibly caused by a silent
passage located between tunes.

25 The preseht invention can be applied to, inter alia, image processing
systems with sound systems, such as VCRs (Video Cassette Recorders),
Camcorders (Movie Cameras), etc., as well as audio systems per se.



1. ~ A nethod of indexing programs V\/mch are recorded on a“recording nedi um
to include audio signals recorded on an audi o track, the net

conprising the steps of: generating an index signal having HWEM5| ”“l
hi gher than nornmal audi o frequencies; 10 recording t

on the audio track together wi th audio, signals at normal audio frequencr es,
at a desired index position of the recording nmedi um reproducing the
signals recorded on the audip track; and,}5 discriganating the reproduced

i ndex signal fromthe audio signals reprJ) uced fromthe audio track. 2. A
met hod accormm aim1l, wherein said index signal is generated 20 in
response to n of a search key by a user ‘during recording of an.

i nput, audio or video and audio signal. 3. A nmet hod according to claim1
or 2.\,where| n said reproducing and di scrimnating steps are carried out at-
a high transport oegéthed 6ﬂ“ﬂld6ﬁﬁig'ﬁtdﬁaﬁfs whf&ﬂawfreddi‘dé&%hoﬂ%céﬂlm
actuation of a search key by a user. A net hod accordi ng to
claimi1, 2 omediumhto ncludaraildumdegmls geed»rded germr andio traclkynthes methed or ,
in response to an, gnahl e srgn froma control neans. 5 5. A net hod
accor di ng t o COMPIIHINg * 3 and 4, wherein a transport

generating an index signal having a frequency higher than normal audio

frequencies;
U | |
u 10 - recording the index signal on the audio track together with audio
signals at normal audio frequencies, at a desired index position of the
recording medium;
reproducing the signals recorded on the audio track; and
15 | , .
discriminating the reproduced index signal from the audio signals
reproduced from the audio track.
o 2. A method according to claim 1, Wherein said index signal is generated
7 20  inresponse to actuation of a search key by a user during recording of an input

audio or video and audio signal.

3. A method according to clmm 1 or 2, wherein said reproducing and
discriminating steps are carried out at a high transport speed of the recording
25  medium, in response to actuation of a search key by a user.



mechanismis controlled to transport the record nediumat a nornal .
transport speed in a normal reproduction node after said index signal has

been discrimnated, and otherw se to continue transpor

medi um at said high transport speed until an end posi t”“"mmimﬁmi mﬁl ng
mediumis 10 reached. 6. A circuit for indexing programfs whith are
recorded on a recording nediumto include audio signhals recorded on an
audio track, the circuit conprising: 15 generati ng nmeans for generating an
i ndex signal having a frequency hi gher- 1han normal audi o frequenci es;
recordi ng neans for recording the index signal on an audio track 20

t oget her widh audi megh%ac@o ing1 &0 elaimalid2001 3¢ ahencinesaid index aignaldsi i ndex
position of ar ive re di ng nmedi um, reprod ns for

r epr oduci ngBYEA éﬂ%&l@ P%‘E‘@P{?éd 8 PRNSS, 19 6‘? Etﬂ W 'Bl%&PPHiO‘\atw
means for dj m nating the reproduced index signal fromthe audio signals
reproduced Tromthe audio track.

5 5. A method according to claim 3 or claims 3 and 4, wherein a transport
mechanism is controlled to transport the record medium at a normal transport
speed in a normal reproduction mode after said index signal has been
discriminated, and otherwise to continue transport of the recording medium
at said high transport speed until an end position of the recording medium is

10  reached.

6. A circuit for indexing programs which are recorded on a recording
medium to include audio signals recorded on an audio track, the circuit
comprising:
15
generating means for generating an index signal having a frequency
higher than normal audio frequencies;

recording means for recording the index signal on an audio track
20  together with audio signals at normal audio frequencies, at a desired index
position of a respective recording medium;

reproducing means for reproducing the signals recorded on the audio
track; and

discriminating means for discriminating the reproduced index signal
from the audio signals reproduced from the audio track.



