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FIG. 11 is a schematic v1ew showmg the data packet format for the tape 1dent1f1cat10n B
number (TID) : ' ,
_ - FIG. 12 is a schematic dlagram showmg the format for another embodlment of a TID for -
B anHR tape. : : : :
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] FIG. 14 is a flow chart showmg the steps employed in the operatmn of an 1ndex1ng VCR -
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35 . FIGS. 15 and 16 are flow charts showmg the steps employed in the operation of the
o .mdexmg VCR using a FMAS addressmg system whena tape is inserted therein. |
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30 TheIndexing VCR - : -
S ' FIG. l1isa block diagram of an mdexmg VCR system 10 mcludmg a v1deo cassette-
._reader/recorder (VCR) 1 with a conventional video tape cassette 40, a video display 50, and a |
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30 . .The VCRuses the directory descnbed above in FIGS 2and 3 to perform searches of the

. user's tape library to find the tape that a selected program is on. The directory of a particular tape :
- may be searched usmg keywords, or title information to locate a program on the tape. The tape
‘may then be advanced to the selected program. Indexmg is- used herem to descnbe these
o searches the generatron of these duectones, and all related functlons
35 ' - The indexing VCR 10 provxdes a hybnd method for indexing recorded programs wh1ch
- are recorded on one of three types of tape: home recorded tapes, prerecorded tapes and
retroactively indexed tapes. A home recorded tape (HR tape) 1s a tape on which the user has
'made recordmgs from broadcast or cable by either real trme recordmg, tlmer programmmg his-
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30 . An exemplary 1mplementat10n of the VBI encoder 60b is 1llustrated in FIGS 12a a.nd 12b of o
. aPPhcatlon Serial No. 08/176,852.. - . - . .
As illustrated in FIG. 9c, the VBI decoder 60a can be used at d1fferent t1me duratlons to
decode either the broadcast signals (Video In) from the tuner 61 or the recorded signals (PB
| Signal) read by the v1deo logic circuit 7 from the tape 42. When the VCR 1 is recording a
.35  program, the VBI decoder 60a operates to decode mformatlon in the VBI of the broadcast'
- signals. When the VCR 1 is playing back a program from the cassette tape 40, the VBI decoder
~ 60acan operate to decode mformatlon stored in, the VBI of the recorded 51gnals (e g prev1ously
_ recorded d1rectory mformatlon) ' o
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21 field.2 is encountered, the digital -data stored in the registers are-
out put .so that they can be witten on the vi-deo track as. described above. - -
. VBl encodwoﬁ%ﬁsan be inplenented in a sinilar manner as QrgNo7obRSE
~already existing in the art, ‘e.g. encoders for encodi'ng cl osed- caption data
into the VBI portions of vi deo signals.” 30  An exenplary inplementation

of the VBI encoder 60b.is illustrated.in FIGS. -12a and 12b of application
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t he M 33 an
y line 19 to qmckly detenmne the TID and program number (and, in some embodtments an

- absolute add{ess) and then stops. When the user presses the Index button, the mdexmg VCR 10
. determines from the TID that the tape is not aHR tape. The indexing VCR 10- then goes into
PLAY mode and reads the dlrectory ﬁom VBI hne 20 and dxsplays 1t on-screen.
30 - Addressing System | - |
-~ FIG.9isaschematic view of an embodlment for stonng tape 1dent1ﬁcatton numbersaaé‘ -
addresses using a file mark plus. asynchronous sprinkling address system. In the preferred
embodiment, the address system is a file mark plus asynchronous spnnkhng (FMAS) address
: ~ system. This system writes an absolute address on the control track 42¢ (see FIGS. 8-9) in the
35  form of address packets Since control track data is not readily copled from one VCR te-another,
| * some copy protection is provided. These packets are wntten in two types of locations. The first
type (type 1) is written at the begmmng of each program and at the end of the last program on
the tape. The main funcnon of these packets is to serve as “ﬁle marks" for search of starting "

-'_'12- -



are witten repeatedly on line 19 of the VBI for HR tapes. PR t apes aI SO

~have a. TID witten on the VBI throughout the tape. 25 . Wen a PR-tape .
I's |nsertw@59smb§)13an i ndexi ng VCR 10, the indexing VCR 10 rmsugglmy)ﬁl 1ine
19 to quickly determne the TID and program number (and, in sone :
enbodi ments, an absol ute address) and- ‘then stops. Wen.the user presses the '
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13a- 13i . (P4 T g aldiipere &y Plapk space imbetween g pRograms,
' : the address s?'stem takes that into account. For example if program 1 is recorded in SLP mode
- and has an address of 1,000 at the end of the program, the tape then travels some d1stance before
it starts program 2. Since there is no video signal between the end of program 1 and the
30 . beginning of program 2, there are no control track pulses to keep track of the distance travelled.
' In this case, the takeup spools spindle revolution counts can be used to mterpolate For example,

- the takeup spool spindle may be counting 1 count for 30 control track pulses, i.e. 1 address count
at the end of program 1. At the beginning of" program 2, the takeup spool may be counted intwo
counts for 30 control track pulses, i.e. 1 address count at the begmmng of program 2. Thus, on

35  the average, the takeup spool counts 1.5 counts per 30 control track pulses, i.e. 1 address count
for the blank space between program 1 and program 2. If the takeup spindle counts 150 counts
of blank space, it is assumed the control track would have counted 3 ,000 control track pulses
(150—1 5x30) ie. 100 address counts The startmg address of program 2 is 1,000 (end of

-13-
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_manner similar to-that described above, for the number of titles symbol 9103. For example, the .
ASCII charz\icters string "3F1A" represents the address of 3F1A hex. -Since four ASCI
characters are used, the largest number is FFFF hex (65535). The fifth byte of the program entry
S - represents the recordmg mode. A value OXOO is the Standard Play (SP) mode, a value 0X01 is
- 30 the Long Play (LP) mode, a value 0X10 is the Super Long Play (SLP) mode, and the values
- 0X11-0X7F are used for the address of the still video frame picture for that program. The
e remammg 32 bytes of the program entry represent the program title code. 'I‘he program title code
- ispreferably coded in seven bit ASCIL. An end code 9107 havmg a 1 byte long symbol follows
N ..the Nth program entry 9106. The end code 9107 preferably has a value 03 hex. The data packet
.35 | 9100 ends w1th a checksum 9108 that is one byte long symbol.  The checksum 9108 makes the

modulo 128 sum of the whole data packet equal to zero, i.e., modulo 128 (start code 9101 + type
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only ASCI | syrrbols 0'-'9" and 'A -'Z " are used. For 20 exanpt -e@he---

~ASCI I string represents the nunber 1FX Since two ASCI| characters are
“used, the Iargest nunber oftitles is FF hex (256). Follow ng the nunber of
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P Uso 3B b B LA B ah el B SRS ooy ngsawgﬁ# i
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ca e econ C Vl|.ew

- ohEhg Yol Snd BRRTEP B Faihe p P, ACE el e Bne ﬁﬁpﬂéﬁzmdef
For PR teight bytes heng. apenotedabove, theitapehDr 8123is dldteymined clifferenthefovfthe type dBl .
For . HR aggt, Ror 4 PR@pe, thi'ipd 1D, 912346 awaaoe aigitieC E@db%ﬁkg'isré‘%b@nhﬁx'hbef‘f}ﬂh

dd k.at.th d t
o o i e A SR of e oo 70 B Ol Tt Yo e idipiomion B339
.on t he tcapwpopadedfcdhmb lparte nTlee firstpart lsewe@t bit disadef irethd MSB svhich/i8 efudl to 0FPer
fonsHR aRgd The AR bitdBie Sagﬁ&éﬂ?ﬂcaﬁoﬁn %%'aqfan@mﬂ?xﬁﬂﬁéﬁﬁe u d’ﬂ:@qg glﬂ?ﬁ?' ne .
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.30, . The counter is stopped by the user's ﬁrst and second key pressing on the remote controller.
2. These two twelve bit random numbers are then combined to foxm the machine 1den11ﬁcat10n.
~ Because the counter is very fast and the key pressed by the user is very random the machine
.. identification should be sufﬁc1ent1y ra.ndom so that two VCR's will have a chance of
. approximately one out of sixteen million to have identical machine LD.'s.. A 16 bit tape number |
.35 .. followsthe machine LD. which allows for 65536 tapes in one VCR. ‘Anend code 9124 follows | :
| - the tape LD. 9123 and i is one byte long: The_end code 9124 preferably has a value of 03 hex. - o
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a-'seven bit data synmbol plus an eighth bit which is reserved for a parity -
bit. The_.data packet 9120 begins with a start code 9121 having a |l ength of
one byte. Wossb T t code 9121 preferably has a value 01 hexec¥usd7msvasg the
‘start code 9121, a type code 9122 having a one byte long 20  synbol and.

_preferabl y- has a value OX04. A tape |ID. 9123 follows the type code 9122 and -
is eight bytes long. As noted above, the tape |.D. 9123 is deternined
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30 The microprocessor controller 31 waits for either a record signal or an eject command. If a
- record. signal is received (step 9201), the _microprocessor. controller 31 reads the prograim . -
- identification number from the VBI of the signal that is to-be recorded (step 9202). Ttis assumed
- that the microprocessor controller 31 has already retrieved the directory for the inserted tape if
L ‘the inserted tape is an existing HR tape. Fora niew blank tape, the micro‘pi'ocesso‘r controller 31
35  creates a new dxrectory in the RAM 33 with still video frame pictures stored as part of the.
o directory. For this recordmg, the mlcroprocessor controller 31 initializes the address, the title
+ and the tape speed in the RAM 33 and the ﬂag sensor in the VCR control logic 21. Ifno title is _
- read from the VBI (step 9202) the mxcroprocessor controller 31 uses a date time stamp as the ..



'.HR'tape the TIDfor a PRtape is a5 byte nunber. Bit 39 is one, bItS 38-0
are the el even digit. UPC nunber represented. in bi nary formvmthout t.he

parity diwigosByergsi ng the UPC number, -busi nesses, such~as !Pblgf(fsg,r,,gﬁastape
rental stores, and retail outlets, can-adopt the TID): Accordi ngly, usage

of PR tapes.can be nonitored and anal yzed. Wien the TID) is stored into the
20 RAM 33, 5 bytes is preferred However, if only 4 bytes are recorded,

brh ts O- 3Qﬂa(&ﬁ9m3)3%ﬁﬁcﬁpméﬁ§brbﬁnﬁdlll&r R Bomrads %V@R%oﬁﬂrﬂVYog-ﬂ&%E&ml’t: NAS |
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‘control - FegmEn 3th erﬂro %arrhrerceams rceaeolfqaemtérreewerthesqpe,ﬁsm 32). the -
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tit (st 996? d 18 ?:IFoﬂ rogleagtssosrhocorﬁ rolﬁt%or TPIord o b7 PRAREOR 0 %VCR
control addrpssing systeny when adapetis isereritheredn.o Wheasktape ad
Itoglﬁ filz E§3iﬂsérté|d1ng<52)(ghUVCR (st2p 9buD) Wrﬂx&@pﬁ:ces:[sor &ﬁﬂ'o” ﬁgﬁspaoﬁxhﬁant a9 ke vk:Rt

rac cro sor_controld er nt.i e
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‘recordi ngn a@wéﬁpﬁé’&l tbgtsmp igeaeddoes stgp {A]amrmbandcmgteps hEFMESR 16camtiri6l
logis 21N eqebﬁ%w Be“ee& K98 5bionls.| (WREdThe!thSe Wyﬁprewaaﬁrf &%gohxgqa&éﬂﬁg of

t he fra | deo & aptured and,stored a rane
pi ct ure W’@f{g & fAp P e@B’H‘BF@f‘F@r}HW 8?‘??@‘ § AkPlgY Gmcatg mekey
m cropr oﬂmsm(one\zw of- thed“rﬂqunickﬁﬂ) t hifier reading a TBD and ‘emdydessfromvhertaps, the
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awai ts anfikh Rﬁ&ssﬁf’mge 1 &Bﬁﬁax@% \Y dogﬁ'oﬂpgi@ CirB@Po1 ;tgﬁpfegil ng 0
et s TifciaF (Ep S0 ke weeg%m ler A yss unti e JNIVRK bHkion on the

30 . remote controller is pressed (step 9243). When the INDEX button is pressed, if a TID and an
: - address were read at step 9241 (Step 9244), the microprocessor controller 31 determines from=--
. the TID whether the tape is (1) a home recorded tape (HR) ©)a prerecorded tape (PR), or (3)
- ‘ahome recorded (HR) loaner (step 9246) '
o . Iat step 9246 the tape is a HR tape (step 9247), the mlcroprocessor controller 31 recovers
35 the d1rectory 33a corresponding to the tape with that TID from the RAM 33 (step 9248). The
' microprocessor controller 31 then displays the recovered directory on the video. dlsplay 50a (step
~ 9249). -The user moves the: cursor or otherwise selects the program of interest. The
microprocessor controller 31 then recovers the still video frame (SVF) picture fo_r this program .
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current tape 1 ocation (current LOC) flag 1049 (See FIG: 3) \/\/mch |nd| cat es
t he. absol ute address of the 1 ocation. of the tape Wnen t he tape i-s ej.ected -
ref erencegigddasbée begi nning of the tape. 1f the 15 tape FCI/osyTmBrss| ank:
‘tape (step 9209), the m croprocessor ‘control ler 31 dr spI ays on the video
-di splay 50a-thé tape nunber of the tape, so that the user can then mark the
- housing of the cassette 40 with this new nunber for subsequent

i denti fi gakithé) deIdiiptidERswRpH288). TheiSVE tdtmletanaldesbﬁﬁttdmﬁilmdplayétbwﬂmme

o | Gont ARty G o t&é@ﬁi}%ﬁhﬁﬂ%@rﬁ'&@%@? cbtbhdlr 3F bk epiCh Haig™
aresfl owmdda(step 9250\ Bbe ready modpis aenpdweﬂnplmﬂteﬁelcm@@smmomoliqtéIMQwr ng
VCR usi ng, uEVAE GRels OF RicNBleB1S bR B thel FIDftBe iaper ted therein. Vhen a
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wai t s un% thRfor PSS itlsRp 92851 he 30 renote controller is pressed .
(st

wer® read. at %g@hfm lulglglE éa%t@ﬁ?eléﬁ‘%ﬁ‘gmﬁwﬁﬁt %@S@Ery ‘Bﬁ%]‘?qoglr}’&%eg@dstie
d (Zet ermn GS/Ffpimtah& ddschiptidnetbithis ptdgearh apeareccveted]) from tiertegining oftHe tapeBOAR) ,
(oher P BFHOU BRAN B0 OB TR SUPiufLYIR deSGRAAR bl Al QIR lliiRrory

ni cr opr o&%@&%’%”&éﬁﬁm’@rm@ﬁ &2bvers 35 - the directory 33a corresponding o
to the tape vRefentitpto FIG) 17 @ dilystayRYaBRorh reprRa4ape, i Hids Bkanple; BEEEDOr

g![ 'eehgrj%@;zh(%qﬂ C%B 3 S fx%/tﬁ-rg %ﬁgé( ?H?ggr?d gﬁ?@th? 'of tﬂ@gxto%?a:#{s pe%&d?ﬁ%%l He
pr ogr am &#ssetie erAaQtlISOﬂ'ﬁ@Z htgbhelps theespsond prgran |118t,qd ABG heghtline 3@2and he

still vi degidy a8 didfonally Chitaths| Pkl NieoPfRME afitturel 806 for MR 2818hd a
PCT/ US97/ 73 t he ggjscrr pt |Son (step 9283)." The SVF (r))lr ctur%gé%nd :

- descripti ng"ﬂ IPOEFGlth the drectory (step 9284) as shown in FIG
17. The micr o’p‘he)SHFs;mtummmdrdebdrmtloﬁ ret pasitioned én theauppenpart &f the: screpnl avithsthe p

92533 . Waﬂw&gﬂg mélosegpﬂeoftﬁe whigh rﬂeeggrﬁramra@ QRDRREA smg&ttherucﬁl

knows th es he sel ected pr am and the TID the’ tape
C1f at stéﬁgg‘?ﬂf r eph q’@‘“@éﬁ%ﬁ%ﬁi’ﬁ%d that -the tape is a prerecorded-tape (step

9252), the ni 18 e Bpare displayofor dhie @ogmasdecordsel ati the same PR tape | Theti cwgsarhe
%,F ( g't gtp ‘582 g@? @%‘?ﬁlg?tﬁhg[ t?}‘é’ nggbfég}&?%ﬁ Fin't8 cddelh Sohg it §rdsFof Qﬁgxﬁé'\" -
- : along. The SVF picture 506 is displayed along with the description 514. The descnptlon sets
30 forth the names of the composer and the performer as well as the partrcular story in which the :
' song occurs. : : e o
- InFIG.19a dxfferent song or program is hlghhghted so that a drfferent SVF p1cture 606 '
appears on the screen. o
A FIG. 20 deprcts the dlsplay for another PR tape entitled Let's Play Baseball The
35 'mtroductlon 802 is hlgblxghted and the SVF picture 806 is related to the mtroductlon -
. " Function codes for the control logic 21 are described in apphcatlon Serial No. 08/176, 852.
A function code rssued by the VCR loglc 21 controls the capture and storage of each selected
from of video. : : -
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10 - ntcroprocessor controller ‘31 recovers the d|rectory from RAM 33 as
described above in step 9248. On the other hand, if the TlD |s not in the:
" RAM 33, Qﬁg Q@ﬁ* gprocessor controller 31 connands t her VCR. gic -
circuit 21.to ay the tape so that the mi cropiocessor. contro er 31 can
=+read the . d|rectory fromthe VBl on the‘tape (step 9254) -and.then di'spl ays
the read directory on the screen at step 9285. 15 - - The prograntrn
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- pod¥ti onseapé.n the upper part of the screen with the 25 textual d|rectory
~in the lower part of the screen. The upper part has a col.ored background, .
such -as bl ue, for enhancing the display. FIGS, 18 and 19-are displays for

. the prograns recorded on the sane PR tape The cursor 502 in FIG. 18 is

hi ghl'ighting the title of a program in this case, -a song w th words for =
_srngrng along. The SVF picture 506 is di spl ayed along with the: description:
- 514._ The description sets 30 forth the nanes of the conposer and the
performer as well as the partlcular story in which the song occurs. In FIG
19 a different song or programis highlighted so that a different SVF

pi cture 606 appears on the screen. FIG 20 depicts the display for another
PR tape entitled Let's Play Baseball.  The 35 = introduction 802 is -

hi ghli ghted and.-the SVF picture 806 is related to the introduction.
-Function. codes for the control- loglc 21 are described in application Serial
_ 08/ 176,-852. A function code issued by the VCR logic 21 controls the -
fcagpure and storage of each sel ected fromof video. -19- =~ WD 98/39918.
PCT/ US97/ 03788 In the foregO|ng,-certaln val ues and representations are.-
used.to facilitate description and understandi ng of the invention.:

Mor eover, “val ues of electrical conponents are shown for circuits 5 :
_|Ilustrated in some of the figures,. it wll be understood such val ues are
shown to facilitate inplenmentation: of the invention and the functlons of
thg50|rCU|ts can be acconpllshed by other L
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‘val ues -or .even other conmponents. ‘Therefore, the f.oregoi ng-descri ption -
shoul d not . be read as pert ai ning onl. y- to the precise structures and
technl quqeodgymns bed but rat her should be read con3| stentpmmbm .
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PCT/ U897/ 03788 VWHAT IS CLAI MED I'S; °5 * A et hod of selecting.

for. pl ay\WEATAS CéLAMHEDIS ogram recorded .on a vi deo tape conprising the
steps of: recording video prograns. on-a video tape each pr ogr am bei ng nmade

.up of a sequence of still frame inmges; storing in menory a ditectory of

t h& progranslrec oAdm!hQﬁpftSthtmgcfenplaﬂtwk onfacVQR a progiamaetarded amapidesitape for -

eachrec&hﬁﬁg @fstlll frame i mage of the program a title of the
program addre s of, the start of fhe m on t-he fape; _ inserting
t e vi deo tape i nEGORIREM dePét‘?mFHB 4?’@&?5&%%9

titles. csqudmemf(sgﬂaime”mmges;led on the inserted video tape; 15

“di spl th t .
e ki g oge. of {ﬁ%t“aﬁé‘f?ayg?w ekt 3 ﬁ%fg%f%%%ﬁﬁﬁ%ﬁ%gme ;
stilfl f rmeetonRPristE pmacbmgrchﬁmgrme S#Hrﬂmp image of theiprpgram, atiticiof the -

retri quﬂo hndmamiresmmelmm Progra Saftapdie screen; and 20

sel ecting for play f the ed titles. 2. The met hod of -
claim1, in which %f?tﬁng ‘ﬁé’@te 90satg the directory.in a RAM 3.  The
met hod of claim 1remervmﬂﬁr@hntekm>r$farrdusp@yalm of thertitles bfl&eqbrogmhorqcordedtdme

| nser t eqheserted¥idPtab gpe 4. The method of claim1, additionally.

B o et cetBeTe e el CF B n iRkt Sasear an o program
~ description;, 30 markingone ofthe disglayedditlesg from nenory for display the -
descr I ption of t hr%trﬁ)éﬁﬂ ﬁg?n%em&?’ ﬁd@qy the still frame i image for the program ofthe
marked title;
_ _ chsplaymg the retrieved strll frame nnage ina second area of the screen; and )
- 20 o R selectmg for playback one ‘of the drsplayed titles.

2. The method of clai_r_n 1,in which the storing step stores the directory inaRAM.

g . 3. The method of claim 1, in which the storing step stores the directory on the inserted |
25 _Videotape. o S L IR :

4, 'I'he method of clalm 1, addltlonally compnsmg the steps of _
_ - storing in memory as pait of the directory of the programs recorded on the vrdeo _
) tape for each recorded program a program description; o :
30 . . retnevmg from memory for drsplay the descnptton of the program of the marked
-~ ftitle;and o :
o ' di_spleyi_ng the retrieved desc_r_iption in 'a th1rd area of the scree'n.' o
5.  The method of claim 1, in whrch the step of stonng in memory a drrectory of the'
35 ~'programs recorded on the video tape compnses storing the dlrectones of pre-recorded tapes on
. the tape ‘itself and’ stormg the directories of home recorded tapes in a RAM and the step of

retrieving from memory for display a list of the titles of the programs recorded on the inserted |
-vrdeo tape compnses detectmg whether the mserted tape is a pre-recorded tape or a home

-_21'. '
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tithe; and drspl ay| ng the ret—rer—eved—deseﬁ—pﬁ—eﬁ—rn a third: area of. the

screen. 5. -  The nethod of claim1l n_ which the. step of. storr ng in nmemyry - :

: a direct ,599399@@ 35 . progr !ﬂ mﬂtm he Vi deot w es .
storing t %e directories of preH |I n. the tape 1 tse 1’83
storing the directori'es of hone recorded tapes in a RAM -and the step “of
retrieving. from menory for display a-list of the titles of the prograns

T ecor decepdkdt B 9age]) safibwtle hel@iRecttp q}&@mta%ﬁfd%@%obf&d% 85&@&8&&8@ and

e g 3%r%@d%@?§r$ﬁa%@%.wﬁ #odom the tape if a

prérecorded tape is detected,:and retrieving the drrectory fromthe RAM i f

~a home recor ged t?ﬂeemtﬁmd%tas{ﬁ@ ad¥ionally I %aatfmr?gs foflaim L,

additionally Conprising the s Tre edrrectoryrn"
menory the addr esEAViAgEomthy direstory FRmSPIoEF @ﬁeetoéﬂnemr@glamo
“posi ti orthagele&tedﬁtwgeo tape at the retrieved address; and 10 -

Playing the”pro0r gl e a5yt el evd acdhestand” 35 ~22°
10 . playmgtheprogramoftheselectedtltle o -
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