- 1 - AUTOVATI C TRACKI l\'NETHCD FOR A TAPE RECCRDEI‘I’hi S invention rel ates
.to:automatic tracking in a tape recorder. 5 In Figure. 1 of the "
acconpanyi ng di agrammatic draw ngs, a bl ock diagramof a 22.2 a#égr ackl ng .
control device in a video tape recorder (VTR) systemis s

Il lustrated, wherein a programcontained in a systemcontroller 6 generat es
t racki ng data TRDT to a servo 7 and then, the servo 7 provides a deck 1.
with a capstan control signal CAP-CTL. iin accordance with 10 the tracking
~data. TRDT, so as to control the rotational speed of a capstan. Then, a head
in the deck AyFOMATICY 'm'rrowm'xemmkmomktrackl ng
state accor “Spee —t1he capstan and provides the
-tracking level data to the system controller 6, thereby to sustain an
~optimzed tracking |evel by conparing ‘the instantaneous tracking |evels

w th each ot herTmﬁmvenuommlgtesOtOFmgnmeecztmql@ngzm aftape gecgdefpanyi ng

di agrammatic drawi ngs, there is shown a conventional automatic tracking:

nmet hod perforned by the VIR system of: Figure -1, which is disclosed in

ot ponsPener SHR ERE U ohtps bRkl SRtk Wilapenacpladrel

therein em{‘a#}%%c#@ §éﬁéﬁ[r&tablémlgr&ﬁ&dlgie%fcesﬂpwvldde fape yecsrdeA (VIRED. -

However , automati-c - tracki ng :nethod i's enpl oyed, on sone

occasi ons §yiterdyistsehematicalty ilkistriatedy witersires pgogram eontamedtmomsymeme of the
tracking | evels picked up by the head and/or may result in a fal-operation
because t heortmolem6 igenertes tracking dgtafﬁBmE toa sgeyeh andghem) t}ledmp

oup f the t | evel Iler 6
Theref or 0. PERdeS aHsFky Wib AGEpY R AEBOL Signa] CAL G i SRt uiby o
noi seyhr el 509k TROT, ¥8' & o/ co‘ﬂt‘f‘o‘l the rotational speed of a capstan.

Then, a head in the deck 1 picks up a trackmg level mdmatlve of the current.

tracking state according to the rotational speed of the capstan and provides the

tracking level data to the system controller 6, thereby to sustam an optimized

tracking level by comparing the mstantaneous trackmg levels w1th each other.
15 , . SR _

‘Referring to Flgures 2A to 2D of the accompanymg dtagrammatrc
drawings, there is shown a conventronal automatic trackmg method performed
by the VTR system of Figure 1, whlch is disclosed in ‘Korean Patent

' application No. 89-19419. Accordmg to th1s conventlonal method, the system

20 controller 6 having an analog-to-dlgltal converter therein executes the
| automatrc tracking as shown in Figures 2A to 2D. However when such an' -

automatic tracking method is employed on some occasions the system

- controller 6 may m1srecogmze a vanatlon value of the trackmg levels ptcked

“up by the head and/or may result in a mal—operanon because the automatic

25 tracking operation depends simply on a companson of the trackmg levels by

- means of the system controller 6. Therefore occasronally, a n01sy v1deo-.

signal may ‘be misrecognized for a norse-free v1deo s1gnal parucularly when



-2 - a worn-out V|deo tage i's used and thus- the trag ng level may be: -
m scal cul ated, thereby resulting in deteriorated aut tic tracking.
Preferred enbodi ments. of the present invention aimto provide a 5 met hod
for detecting an optimzed, accurate tracking level in a VIR system so as
to sustain automatically a good ‘picture quality. Another aimis to provide
~an automatic tracking nethod for always sustaining a good picture quality
in a VIR system regardl ess of the condition 10 - of a video tape quality
According to a first aspect of the presen?‘rnventlon there is. provided an
automati c. tracking ret hod: conprlslng t-he steps . of eneratlng a:

plurality of &jWOIMtQUcKide9 dap& iSelseda@nd h&WﬁﬁgfhéoFﬁaé%ndﬂé maystbe
dlgltal trackin | -ue storl sal St ital. |evel val ues
in a nenmory; H’é&é\hﬁ#"ﬂg%ﬁ@ﬁ“ﬁs@g% "F‘l qu:% to %ﬁ'fgq‘?%\/el val ues

- are steadily 20 i ncreasing; if-said flrst di gistal - tracklng | evel val ues
are steadily increasing, i-ncreasing repeatedly said tracking data by

- predeternined st epPr@l%?ﬂ‘edhéﬁib%ﬁnﬁ@ﬁt&eépQﬁé?EsﬁﬁCﬁiﬂnﬁbﬂlalﬁi tbrFﬁkﬂ'id@ a
| evel s,. storing the corresponding second 2 ital tracking levels in

t he rrermr§ ametlved for detgcting anroptirmie«j; aedurateatrmklgg llewed|in\aa VIR systemsai d
second digital tracking l:evel's-with a preceding tracking |evel value, so as
to set the tr&lﬂﬁﬁ@sﬂm eerqmﬂslaqgoed)pm--gw&a!dl ng trackinglevel
vaI ue. for out put track| ng data’ |f sai-d-current -di. gltal track| ng :

. Another aim is to provrde an automatlc trackmg method for always .
o ] 'sustammg a good p1cture quahty in a VTR system, regardless of the condition \J |
10 of a vrdeo tape quahty e .

Accordmg to a ﬂrst aspect of the present mvennon there is. provrded

an automatic trackmg method compnsmg the. steps of

15 | generatmg a plurahty of first trackmg data sets each having
: .correspondmg ﬁrst drgltal trackmg level values, and stonng said first digital

level values m a memory,

determmmg whether sa1d ﬁrst dlgrtal trackmg level values are steadlly _

20 -_mcreasmg, o

o 1f sa1d ﬁrst dlgltal trackmg level values are’ steadrly mcreasmg,
mcreasmg repeatedly sard trackmg data by predetermmed steps each having |

o .correspondmg second d1g1tal trackmg levels storing the corresponding second

25 d1g1ta1 trackmg levels inthe: memory, and companng a current digital tracking
level v value from sa1d second dlgltal trackmg levels with a preceding tracking

level value so as to set the trackmg data correspondmg to said preceding

- tracking level value for output trackm_g (data if said current digital tracking



-3- level value from s.d second digital tracki ng"aevel S is |lower than .
sai’d preceding tracking level value; if said first digital tracking |evel
values are not steadily increasing in 5 said first tracking data -
generation step, generating a plurality of second tracking data sets each
having corresponding third digital tracking |evels, and storing the third
‘digital.tracking levels in a menory; determ ning whether said third digital
tracking |l evel values are steadily 1@ 3 -increasing; if said third digital
tracking levels are steadily increasing in said second tracking data
gener at i orlegele pahtte k@S bdid s&ondt diital sah@k_ihg aleivelRg ivldowebythan egigder m ned
steps each having corresponding fourth digital tracking |levels, ‘15

storing t hprecedingstpacking deved wahte;di gi t al. tracking levels in the menory, and
conparing a current digital tracking |evel value from said fourth digital
tracking levels with a preceding tracking. I'evel value, so.as to set the

‘tracking data cqrre di.ng 1 i d .precedi ng tracking.hevel value for
output O aeki not da BeR: daftal farfiog, RRECTHLA atd, B01 W3S feredind Sp, o,
sai d fourth:dieital. : o Al =Y, i 3 h ' r ling X
trackisrjlg_ I%&/‘glﬂf&g%%é&na%ddﬁ%g?%%@cgﬁ’ o%qeéilc?%fﬂ{% traa ﬂ‘.‘ﬁgbfé’@eﬁsgge not’
steadi |y itegdkang dath sels eaithHaae e8rrespording thiad digien eraekinpleveRpandonpari ng
entite tracking | evel values stored in said nmenory in the precedi ng steps
so as to dtorng the¢hied digitalHteacking levelgyira tmemeryki ng | evel val ue and
tracking data corresponding thereto, said detected tracking data being set
- for output tracking data.. - .- o = - _

N~ -determining whether said third digital tracking le§re1 values are steadily

10 increasing; - -

" if said third digital tracking _lévéis are steadily increasing _iﬁ_-said second
tracking data generation step, decreasing repeatedly .said_ tracking data by
predetermined steps each having corresf)(_)nding fourth digital tracking levels,

15  storing the corresponding fourth digit_a!ﬂ'tracking'levels in the memory, and .

L comparing a current digital tracking: level value from said fourth digital.
tracking levels with ; precéding'-tracking level value, so as to set the tracking
data corresponding to said preceding traéking level value for output tracking
data if said current digital tracking level value from said fourth digital
20 'traéking levels is lower than said preceding tracking level value; and

if said secoﬁd digital tracking levels are not steadily ihcreasing 1in said

- second tracking data generation step, comparing entire tracking level values

stored in said memory in the preceding steps S_oa_s_ to detect therefrom the

25  highest tracking level value and tracking data corresponding thereto, said
~ detected tracking data being set for output tracking data.



-4 - According to anot her ﬁ%pect ot hehe present inveng§on, there is
provided an automatic tracking method for a tape recorder, the nethod
conprising the steps of generatihng and applying a series of tracking data
sets, measuring and storing the resultant tracking |levels, nonitoring
variation of tracking level, 5 detecting therefroma highest tracking -
| evel , and outputting corresponding tracking data to-set said highest
tracking | evel for output tracking data. - 4The invention extends -also to a
tape recorder (e.g. a video tape recorder) having a systemcontroller

. adapted to perform g. a@@%i- R R g Q&dlt(}.h net.hod gol ] f
- the preceding aspec'?gb%? e é}%‘/’%%ﬁéh or'_%pgge_aggmgﬁggé’%gﬁd%%éweghe
invention and bf aeMalietadcRgSAetho®forietape re¢cider; the nedth&C tompsisiRpahe e
wi Il now be made, by way of exanple, to the acconpanying di agrammtic
drawi ngs, in wsteps:of genEragingeanid applyiny oséries eftracking datacsetsy anqaisering and
general tracking. control device.in a VIR systemto which the present

“invention nay B©TEEHthe:mesuitant 'Uaekiﬂg':"kwgbr3@@@%-*2%@@°ﬁﬁ@ﬁﬁ@ﬂa‘e¥§1;of a

are 1 ow car i defRgRcmerdrincd MERCR AR Tevel] S0 BBt M SBodfink U0

“the present i nyapihfndady P shadhipfiedt FRAIRy RATEbCGuBlt bhABKEBLEY

curves with respec

- The ‘invention extends also to a tape recorder (e.g. a video tape"
' recorder) having a system controller adapted to perform an automatic tracking

10  method according to any of the preceding aspects of the invention.

" For a better understanding of the invention and to show how the same
may be cartiéd"iﬁto'_éf_féct’-,’ reference will now be made, by way of example,
~ to the dcc0mpéhying’ diagrammatic drawings, in which:
| - Figure 1is a block diagram of ‘oné example of a general -tfacking
control device ix'i'_-:a- VTR system to which the present invention may be

| applied;

20 ~ Figures 2A to 2D are flow-charts of a conventional automatic tracking

method as mentioned above;

| Figures BA--'t'(_i”-.BD* are flow charts: of one example of an-autpmaﬁc _
tracking method accbrdingbto'-tﬁe ﬁréseﬁt‘ invention;-and | o
Figure 4 shows examples -of tracking: level .curves with respect to B
tracking data, in a method as illustrated_ih Figures 3A lt.o 3D. '



tracking data, in a _rret.od as illustrated in Fi gur‘ 3A'to 3D.  -5- Wth
reference to Figures 3Ato 3D, .in. steps 301 through 306, n (preset tracking
data), (n+4), (n+8), (n+ 12) and (n+ 16) tracking data are sequentially '
generated by the systemcontroller. 6. For each tracking data, tracking

| evel values [err], . and [err] (see Figure 4) are consecutively 5

stored in.a menory after a |apse of 0.1 second, each tinme. Then, whether
the tracking level values are in the.grder of [err] < [err] < S3 < [err] <.
[err] is checked, so as to detect therefromvariation of the tracking -

level . If the Wyiakkiefsrehey e Figtfes BAT RRID\ims swipsad0] ehrdugh S06<n[err] <
[err] < [err], 10 the tracking data are also increased.by the system

cont r ol | eprésétytrgcking data)hén ¢4y, én-58),6(n+12) and (26,16 Atrckingdatacarer ent

tracking level detected according thereto | s conpared gn'th a preceding

t L acki ng Zmntial&s generated by the gysten wonieller Oac ok f£ac vté?cmg Ibr t han

t he precedi trackj ng | eyel ., then,the ecedi racking data..is.set for
the out qua‘?]%QSkﬁﬁgi H%Pﬁs §e§2’ §3e ’ :?lﬁgpéﬂs&eel;ﬁggffgﬁfﬁeggqg%&g&/ , if the
{12CKS"Y, LBYEL i B RO A RS b0 sdpBnt] cactl Bkl Tndbletiierther [or 1]
~ generat edgh@ldﬁ%%@él%iu&%reéﬁ%ﬁbbf&&"ﬁﬂﬂl 4aspa< She< t9,acks, g chevledd,val ues 20
[err], and S9 are stored in the nenory after a |apse. of 0.1 second, each

ti me. Theseas tterdetedt ¢hérefronh watiation iofigh¢ éragkingalevek ‘are in the order of

[err] < S7 < [err] < S9 is checked, 'so as to detect therefromvariation of .
the tracking level (see steps 320 through 326) .

—\/ - If the tracking levels are increasing such as S, < S, < S, <S, <8,
10  the tracking data are also increased by 't_he _s_ystem controller 6 by (n+4k),
where k = 5, 6, 7, ..., 20, and fhen a 'c1_1_lrre1'1t _tra_éking level detected
- according thereto is compsred with a présédihg- traé_kiﬁg level. As a'.result,
if the current tracking level is lower than the preceding t'rac_:kjn'g. level, then
the preceding tracking data is set for the output tracking data (see steps 308
15 through 319). | -

| However, if the tracking ley;_el _Values decre'ase. such as.S1 >S5, >8;
> S, > Syin the step 307, then (a-4), (2-8), (2-12), and (n-16) tracking data
are generated in sequence. For éach trackmg c:lata,.the-tr.acking level values
.20 . S, Sy, Sg, and S, are stored in the ingn;ogy_after a-_l_apsé_ of 0.1 second, each
. time. Thereafter, _Whethex_'_ the trgckiﬁg 1evel values are m the order of S5 < |
'8, < 8§ < S, is checked, so as to'd.eteét-_ther.cfrc')m var_iatibn of the tracking
level (see steps 320 through 326). - - |

25 - Thereafter, if the tracking level mcreases such asSs< S, < s,; <S,, |

- the tracking .data _ar_e._de_creased by t,ht:__fsjstgm controllér 6 by ('n-4k_),.:\:7vhere |
k=5,6,7, ..., 20, and then _th_e_burfégt_: =t.1';9_,cki1_1g' l_evél de.te_c_ted'acc.ording
thereto. is compared w_ith.'a pre__:c_eding" trackmg lgvéil; As a result,"if the

-



25
5 6,

Thereafter, ifgyHe. tracki’ng.'level i ncreasqg such as [err], t
tracking data are decreased by the system controller by (n-4k), where k.=

7,

20, and then the current tracking |evel detected accordin

thereto is conpared with a precedr ng tracking level. As a result, if th
-6- current tracking level is |lower than the precedi ng tracking Ievel

" the preceding tracking data is set for the output tracking data (see steps '
327 through 339'). 5 However, if téte tracki ng | evel. val ues decr

such as S6> S > S8> [err] in the step 326,
out of the trackrn
is set for thé&

Referrlngto

respective tr

| evel

represents th

val ue,

t hrough 339"
‘detected 15 .during the: steps 339 through -340. Referrln% back t

val ue,

Figures 1%o0 4, an Hw&pete ibthedpacking levebwahaesdeemammhasS; Bre
i nvention wll_ now be described i re detajl

the steps 301 Sednsthe, Stﬁh@:’éy@%'g%ﬁ

the step 301,
In this

302.

10

15

20

he

g
e

then

ease

Then the hi ghest tracking | evel

sracidng 1Fve] acloiverliban e Ricopdin GeaRagausl, hen the

ilrﬂr?aﬁnsar%ﬁ&ﬁé 'I%r%rirr?t %t\'tﬁ%‘ Syt el Sarn A e Oabr

q_ﬁ{]&% ?rrr ng the steps -308 through 319; a reference "B"
e est” tracking level value, detected durlng t he steps
“and a' reference "C' represents the. highest tracking |evel

pPedSe it
Wth.re

it gracklrig, fevel, opt, of 4bp dracking

327
o -

tto.

S RSl s e @Pﬁ@e@é@%ﬁ éi S B, e kel e g

(see the steps 339 and 340)

Refemng to Frgure 4 showmg trackmg level values with respect tothe

| respectwe tracktng data a reference A" represents the highest trackmg level
| value, detected dunng the steps 308 through 319 a reference "B" represents
the h1ghest trackmg level value, detected durmg the steps 327 throngh 339’

and a reference " represents the hlghest tracking level value detected
durmg the steps 339. through 340.

| Referring__.': back to Figires 1 to 4, an example of operation of an

embodiment of the present:'inventi'on will now be described in more detail.

With respect to the steps 301 to 306 ‘'the system- controller 6 sets 2

" _,vanable k to zero in the step 301, and generates n+k initial preset tracking o
data in the step 302. In this case, the n+k (=n, since k=0) preset tracking .

25

data is supplied to the servo 7 together with a clock CK. Then, the servo 7

) generates a capstan control srgnal CAP—CTL to the deck 1 according to the

1 rotates to run the tapes and at the same tlme a signal is read out from the

._ tapesT Bemg very Weak this s1gna1 is” prelrmmanly amplified by a

_' trackmg data s0 as to control the capstan Asa result the capstan in the deck

preamphﬁer 2. Of various srgnals the only signals required for tracking



data is supplied to the.er‘vo 7 together with a cl o‘ CK. Then, the servo 7
generates a capstan control signal CAP-CTL to the deck 1 according to the
25° tracking data so as to control the capstan. As a result, the capstan
in the deck 1 rotates . to run the tapes and at the sane tine, a signal is
read out fromthe tapes. Being very weak, this signal is prelimnarily
anplifi-ed by a preanplifier 2. O various signals, the only signals
required for tracking -7- control age sel ected by nmeans of a peaking
process and anplified, up to-or over 1V, by an anplifier 4. These anplified

si‘gnal s ar@ntfnleaease@ebtéd/b?hneaﬂst 60 hgseakirp prdtess Ahé Ghaplefied i @b prare the
p

tracking level .and are applied to the analog to-digital converter in the

system comverl 1‘6; by, an famplifiert 4. JEhesecamplified sigtiald ard integrakechby| theel val ue
0.1 second after the ratlon of ..n tracki ng

[err] (k=0; ég )

data in th‘é‘ @z%@s@é@g@hmmu@mﬁ T and mmllﬁg Pevel

val ue [err nsecutivel IS ontrol | -
checks vh %h%&@@ﬁéﬂtﬂﬂw&ﬁ |SYttsm Xttfrfil%r-_ EPOSR AR (i s
case, fowey ¢ ero systentcontroller 6 _
procee%s t'o step gggﬂ%?%hﬁﬁ n@*” he § 'stem control ler 6

gener at es the ‘next: n+k tracking data and then, after the lapse of 0.1
second therefront stores in the 15 “nenory, t he tracklng | evel value [err]

(k=4; [err] [ @1 :}econdraftelnethu generatiokiofgn uzachmgl data lie the> step 302, thehe

_system controller peats the steps 302 throu 306.s0 as to generate the
di gital trsarétemgcquervél steres th Aevel eV é) into the memory. -

~  Consecutively, the system-,controlle_r 6 checks whether .the_ variable k is equal
10 to 16 in the step 305. In this case, hOwev_e_r, _Since the variable k is zero, the
" system controller 6 pr(;ceeds to the step 306. -

In the meantime, the - system controller 6 generates the next n+k
_ - tracking data and then, after the lapse of 0.1 second therefrom stores in the
15  memory, the trackmg level value 82 (k 4 S(4+k),4,—S,) for the n+4 trackmg |
data..

. - In the above way, the system COntroller 6 repeats the steps 302 through
~ -306.s0 as to generate the drgrtal trackrng level values S, Sz, Sa, S4, S; for the
_- | 20  respective n, n+4, n+8, n+12, n+16 trackrng data the above drgrtal
| tracking - level values being stored m the memory, sequentrally In the
meantime, if the variable k reaches_ snrt_eenﬁ(r,e_. k=16), the system controller
6 will proceed to the step 307 and analyze the trackingi level values S,., S,. S,
Sy S5 to determine whether they are in the order of S1 <S, < S5 < S, <
25 Ss. If the tracking level values are mcreasmg as such the system controller _

6 proceeds to the step 308.



[ECe—

- . . L
20 respective n, n+4, 8, n+12, n+16 tracking da? the above digital
tracking | evel values belng stored in the nenory seq entially. In the
meantime, if the variable k reaches sixteen (i. k 16), the system:
controller 6 will proceed to the step 307 and anal yze the tracking |evel
val ues [err], [err] to determ ne whether they are in the order of [err]
25 S5. If the tracking level values are-increasing as such, the system |
~controller 6 proceeds to the step 308. -8- During the steps 308 through
319, if.the tracking |evel. vaI ues for tﬁe8 respectlve tracking data

%S 8 SERLeT B 8 B S SRR,
001115, e Wty ) g A0

precedi ng the rent I s> procedufe has been expanded with. .

respect’ to .thaty @értélhepdlht 05 shéwaoOwithafeférence oadirme 401v of Figurebd, ithee
precisely determned n.the step 307, :if the-tracking |evel val ues are not

i ncreasing, &hstent leentroller % detenmines;r as{ the highest: &acking level ¥alup, 3he and

cont 1ol | éra“ﬁat@'stecmzég@f%‘ééeémlgetheL At 'tf‘asiq“x?a? it 105 tqeﬁgréﬁas?feandf
t t t
T oot ot "SRR b ol B O, Bl % Yl S e )

| evel. val ue & Q% t a tracking envel ope 15 .signal output
from the heig #’ﬁrfhg ggd%&hsﬁ%?ocessed t hrough. t he preanplifier 2,
peakl ng circuit 3, arrpl-l f ier 4, | nt egrator 5, and anal og-to- -

In the step 307 if the trackmg level values are not increasing, then the ‘J .

10 system controller 6 proceeds to: the step 320 and ‘sets a variable L to four (i.e.
. L=4). In the meanwhlle the system controller 6 generates n-L (i.e. n-4)
| tracking data in the step 321 and stores m the memory a digital tracking level
value SQML),4 e Ss) for the dlgltal trackmg data'n-4, in the step 323. In
| .practrce the trackmg level value Se is produced suich that a trackmg envelope |
15  signal output from the ‘head in the “deck "1 is processed through the =
preampltﬁer 2, peakmg circuit 3, amphﬁer 4, mtegrator 5, and analog—to—
~digital converter in the system controller 6 Thereafter whether the variable
L is equal to ‘sixteen (i.e. L= 16) is checked in the step 324. ‘As a result, 1f |
- the vanable L is not equal to sixteern, the system’ controller 6.proceeds to-the
.20 '.step 325, so as to mcrease ‘the vanable L by fouir ‘and to repeat the- above
- steps 321" to 324 In th1s way, the system Gontroller: 6 generates n-4; n-8, n-
12 and n-16 trackmg data and stores the d1g1tal trackmg level values S¢, S1,
Ss and 89 for the above respecttve trackmg data In the meantime, if the |
tracking level values are in the order of 86 < S7 < S8 < Sy, the system |
25 controller 6 proceeds to the step 327. R '

In the steps 327 to 339’ if th_e_ tracking level values for the respective
tracking data decreasing .sequentially by four steps are decreasing at a certain .



di gital converter in tl*.system controller 6. Thert?ter, whet her the
variable L is equal to sixteen (i.e. L 16) is checked in the step 324. As
aresult, if the variable L i's not equal -to sixteen, the systemcontroller
6 proceeds to the 20 step 325, so as to increase the vari able L by four
and to repeat the above steps 321 to 324. In this way, the system
controller 6 generates n-4, n-8, n- 12 and n-16 tracking data and stores

t he di gi tal tracking | evel val ues [erP]_, [err] and [err] for the above
respective tracking data. In the nmeant , if the tracking |level values are

327 in 1ot piAG RS Gy HOZRCTeE £ B AR el 1P
respect i veg deasitiifies da%ttﬁeﬁgﬁéﬁﬁ‘aEHxng%ggl“iﬂﬁéHﬁe% i ditaiRcldig

decreasing at a certain =9 - poin tere
of Figure the threny travkingprievell valuet dat ¢rigi wag, the %ﬁeﬂi\l@hﬁﬁdlldrr écki ng

| evel value, the tracking data preceding-the current tracking |evel val ue.

I E t hio s weSompagsdhe mﬁkﬁlftkzdl Yalues tll:enebartesieltetrmllne éhfkhlglestetred:kmgl ues,
contr |eflexgtewe@h@eé§§fshfcqe il 5 seuithe oupuiiacking dap tgabs digiia " b
o vyar o dofesdsfinding 6, A ABEFL ripst Alei ?‘f%%‘t?(é@&?m ekt cp”

326, if thaway §‘"shhﬁ&nhg Cptﬁhﬁ@at?ddhﬁg)koﬁdi tioge 10 - order.of [err], then. '

the system controller eeds to.the step 339 to conpare the tracklng
- level values [err] stored in the nenory in the above steps so as to detect

theref rom the highest tracking |evel value. In
- However, in the step 326, if the tracking level values are not in the

10 order of S5 < S, < §g < §,, then the system controller 6 proceeds to the -
- step 339 to compare the tracking level values S, - S, stored in the memory in
the above steps so as to detéct therefrom the highest tracking level value. In
-the step -340, the system‘COntroller 6 ?Sets'the'tracldng data corr.esp()nding' to
the above highest tracking level value for the output tracking data. -
A patrticular feature of the aboVe'-described_'methOd are the steps 339
and 340 in which the highest 'tra'cking Ie'trel’ value can'be detected even though
' the trackmg level values are m'egularly changed as ‘shown with reference to
S~ curves 403 and 404 of Figure 4. o
20 . _
| | ‘The above-described examplés of the present invention monitors the
variation of the tracking level so as always to detect therefrom the highest -
tracking level. Then, the trackmg data corresponding to the highest ttacking
‘level value is set for the output: trackmg data thereby always sustammg the .
25 | best opt1m1zed trackmg condition. - B



- the step 340, - the systedbdgntroller 6 sets the tractjﬁg data correspondi ng
to the above highest tracking | evel value for the output tracking data. 15
A particul ar feature of the above-described nethod are the steps 339 and .
340 in which the highest tracking | evel value can be detected even though
the tracking level values are irregularly changed as shown with reference
to curves.403 and 404 of Figure 4. 20 The above-described exanpl es of the
present invention nonitors the variatiqongf the tracking |evel -so as always
to detect therefromthe highest tracking |evel. Then, the tracking data
correspondi ngqCLAIMIS hi ghest tracking |evel value.is set for the output
tracking data, ‘thereby always sustaining the 25° best optinized tracking
condition: -10 (CLALM5-1.. .. -An .automatic tracking method conprising the
"steps of: - " genérating a plurallty - of first tracking data
sets each hav]i .ng AR EEomAL] rarking method) comprising:thengepe0bl -val ues, and
storing said first digital |evel values in a nenory; detern1ng mhether sai d
first digital tracking Ievel -val-ues ‘are.steadily: 410 : “increasing; if said’

first di gy’ tal trac @ evel \{al_. ;;;%Y ttgf#eﬁé&%%p‘iﬁé gﬁ{shg\% nﬁﬁ?ﬁﬁi n:_g

. repeat ed| Y sai.d t-r
' correspondm.. first. d1g1ta1 trackmg level values,: and stonng said ﬁrst digital

level values in a memory; -

| determmmg whether sa1d first dlglta.l trackmg level values are steadily N\

‘10 . increasing; . ... . o
PR lf said ﬁrst d1g1tal trackmg level values are steadlly increasing,

 increasing repeatedly said tracking data by predetenmned steps each having -
o correspondmg secend d1g1tal trackmg levels storing the corresponding second
15  digital trackmg levels in the memory, and comparmg a current d1g1tal tracking
Ievel value from sa1d second digital tracking levels. with a precedmg tracking
level val_u_e,_sq_ ,as- to set the tracking dat_a_cor_r_e_spondmg to said preceding
tracking level. ifalue for output tracking data if said currenf- digitél tracking

level value from said second digital tracking levels -is lower than said “

20 precedmg trat:kmg level value;

, : if .said _ﬁrSt di_g_ital u—ackmg 1evel values are not Ste__ad_ily increasing in

said ﬁrs_t.tr_acki_ng data - generation step, generating a- plural_i_ty- _o__f_.'-second

_ tracking data sets each having _corre_spending third digital,tr_acking levels, and
25 ste;ing the third digital tracking levels in a memory;. - | |

determmmg whether said third digital trackmg level values are steadily

1ncreas1ng,

A



corr espohdi ng second di .[al tracking |evels, st'ori‘ t he correspondi ng
second 15 digital tracking levels in the nenory, and conparing a current
digital tracking | evel value fromsaid second digital tracking levels with
a preceding tracking | evel value, so as to set the tracking data
corresponding to said preceding tracking | evel value for output tracking
data if_.said current digital tracking level value from said second digita
tracking levels is lower than said 20_ 11 _preceding tracking level value; if
said first digital tracking |l evel values are not steadily increasing in.
-said first trackfgsiddnira dgea Pk RVER ard Steaday imdredsiRg i 8ditils¥cérid second
tracki ng data sets each having corresponding thitd digital tracking |evels,
and 25 stacking datwe geheratodi step,aledreasing ngpeatedlys said arackingrdata by
determ ning whether said third digital tracking |level values are steadily

i ncr easi ng-predetcr_n;'mdcste%si whchagymgagomcamndﬁgg. @t digétabtrgcléi@ai leyels,

I ncreasi ng | n,sal second. tr.ackl n ta gener.ati,on .step ecreasi n '

r epeat edl y SEHHEE e, ERTTREPQRding Souish chgial rckine JEVHS iadbe MeweRy ald
Four e nor o DeheaBieL B, ShPbAC il idNGek JNELE valCHRD S0P sl SRR 19
digital trag irsg%(lewﬁs' wnﬁlat@eaédaﬁg&ﬁ&iﬁngbhvﬂhei §3ths t6 8&t'thBgrdcRyf s W th

a preceding t Ing | evel ‘value,“so as 1o set the tracking data -

correspondidaty ¢terresponhding tesiid precatifg mrckingelevebvalee ffor ootpup wtackimpcki ng
data if said current digital tracking level value fromsaid fourth digital

tracking | data df isaid owerent rdigitshiteackmg: devel gvalue clitomy spidv éourtlal digitabind 10
~ tracking levels is lower than said preceding tracking level value; and '
1 | ) . o o

~ if said secqnd'digital.tracldhé levels are not steadily increasing in said
second tracking data generation step, comparing 'entiré i:racking level values
. stored in said memory in the preceding steps so as to detect therefrom the
highest tracking level value and tracking data corresponding thereto, said
15  detected tracking data being set for output tracking data.

2. - An automatic tracking method for a tape recorder, the method

comprising the steps of generating and applying a series of tracking data sets,

~ measuring and stofing the resultant tracking levels, monitoring variation of

20 tracking levél; detecting therefrom a highest tfacking level, and outputting

- corresponding tracking data to set said highest tracking level for output
tracking data. . |

-3 A method substantially as hereinbefore described with reference to
25  Figures 3A to 3D of the accompanying drawiﬂg_s_.

4. A tape recorder having a system controller adapted to perform an

automatic tracki_ng method according to any of the preceding claims.
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if said second digital @acking levels are not ‘stegly. increasing in. said
second tracki ng data generation step, conparing entite tracking level =
val ues stored in said nenory .in the preceding steps .so as to detect.
therefrom the hi ghest tracking |evel value and tracking data correspondi ng
thereto, said 15 detected tracking data being set for output tracking
data. 2. An automatic tracking method.for a tape recorder, the nethod
conprising the steps of generating and ﬁ&plylng a series of tracking data
sets, neasuring and storing.the resulta Tracklng | evel s, ‘monitoring
variation ofg 20 kln -l-evel .. detecty. r.efrom.a hest tracklng
level, and out putél ﬁg&‘ﬁ E’ﬁ)ﬁﬁ?ﬁrﬂb‘lg &ﬁ‘c‘f@?“ﬂ g%ﬁlﬁglao @E?rl%&? Teqardekest
‘tracking level for_output: tracking:-data..3. . A. net hod. substantially as
her ei nbef ore descri bed mnth reference to 25 * Figures 3Ato 3D of the
‘acconpanyi ng draw ngs: A tape recorder having.-a system controller
adapted to perform an autonatlc tracklng met hod according to any of the
precedi ng cl ai ns. -122 5. A tape" recorder accordlng to claim4
bei ng a video- tape.recorder. . - . .
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