DESCRI PTI ON DATA TRANSM TTI NG APPARATUS AND METHOD OF SAME 5 TECHNI CAL
FI ELD The present invention relates to a nethod and apparatus for

transmitting data for use in a service such as video-on-denmand (hereinafter
al'so referred to as 10 "VOD'), and nore particularly relates to a data
transmtting nmethod and apparatus for transq}tting audi o, vi deo, conputer

program and other information in a special

ormat such as fast forward,
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TECHNICAL FIELD

The present invention relates to a method and
apparatds for transmitting data for use in a service such
as video-on-demand (hereinafter aleo referred to as
"yoD"), and more particularly relates to a data
transmitting method and apparatus for transmitting audio(
video, computer program, and other information in a
special format such as fast forward, rewind, and pause
and to a data receiving method.and apparatus for
receiving such audio, video, computer program and other
information.

BACKGROUND ART

Along with the arrival of the age of multi-media,
services have started which provide a variety of data
through telecommunication networks. In such services, a
large amount of data existing at a distant location is
instantaneously transmitted via a telecommunications
network upon receipt of a request for transmission. Here,
the data includes all information which can be

transmitted such as audio, video, computer program, and

ted such



result of this. Here, as one exanple, VOD will be considered. This is a
service for storing a | arge anount 5 of video data such as novies or
tel evi si on prograrns in a server including a recording medi um such as a
| arge~ capacity hard disk and instantaneously transmtting the sane via a

- tel econmuni cations network upon receipt of a request for transm ssion from
a v]qyer..The viewer can 10 | ssue a request for special reproduction at
any*tinme in addition to designating normal reproduction. Here, "special

reproduction” nggharaineBematien.such as a pause, fast forward, or rew nd
operation. A plurality of systens nmay be considered for the 15 system

for providing a VODssgrykge, 8k kBk9ibbBCarE0BspEEtali €8 Wbl brbereaves 40
the techni que of transn¥tt?¥g t he sane se?fes o? data staggered Egd
predeterm ned tines
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capacity hard disk and instantaneously transmitting the
same via a telecommunications network upon receipt of a
requést for transmission from a viewer. The viewer can
10 issue é request for special reproduction af any time in
addition to designating normal reproduqtion. Here,
"gpecial reproduction" means an operation such.as a
pausé, fast forward, or rewind operation.
A plurality of systems may be considered for the
15 system for providing a VOD servicé; At this time,
consideration will be given to the technique of
transmitting the same series of data staggered by
predetermine¢ times t. This technique will be explained
in brief below.
20 Figure 1 shows time series data 5. This is considered
divided into blocks 6 of a predetermined time t. Figure 2
shows the state of transmission where transmission
requests for the same time series data 5 generéted at any

time are quantized by the predetermined times t. A flow

25 (hereinafter also referred to as a ngtream™) 30 of the



t30, while the streans 31 to 37 are tine series data transmtted with
respect to transm ssion requests 5 generated at the tines t31 to t37,
rQ§pect|ver. When viewing the different streans at the tinme t37 of Fig. 2,
it_is-seen that the head of a block Gin the stream 31, the head of a bl ock
- Fin the stream 32, the head of a block E i% the stream 33, the head of a

- block D 10 in the stream 34, the head of "a block Cin the stream 35, the
head of a block B in the stream 36, and the head of a block A in the stream

37-are sinul taneoq:si;% A W d ttfi% \&%ﬁ&%&ﬁ‘& idatd Erahsmiteed Silthe
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generated in a pseudo.25 manner, but instead independently correspond to
each - 4-5 r equesngratatiat therimes i ol ko goiki FeSRACEH ng the
readi ng position fromthe recordi ng apparatus.

When viewing the different streams at the time t37 of
Fig. 2, it is seen that the head of a block G in the
stream 31, the head of a block F in the stream 32, the
head of a block E in the stream 33, the head of a block D

10 | in the stream 34, the head.of a blpck C in the stream 35,
the head of a block B in the stream 36, and the head of a
block A in the stream 37 are simultaneously transmitted.
The arfows in Fig. 3 indicate the positions in the-time
series data which are simultaneously transmitted at that

15 time.

In this technique, a plurality of transmission
fequests are assigned to a single stream so that the
number of the streams does not become enormous in a case
where there are a flood of transmigsion requests for the

20 same time series data. While this cannot be referred to
as VOD in the strict sense of the term, a pseudo VOD
becomes possible by setting the time t in an allowable
range.

Where the streams are not generated in a pseudo

25 manner, but instead_independéntly correspond to each



| m the conventional nmethod of transmtting data, however, if there are a

fl ood of transm ssion requests 5 for the sane data, it becones difficult
to handl e themall independently, so the technique of pseudo VDO as
nehtioned before for handling a plurality of requests by a single
transmssion all at once is adopted. Accordingly, since data is sinply
transmtted by this 10 techni que, it héé4hot been possible to respond to
requests for special reproduction. Wien the reading position of the:

recording apparatys ends Jun ghan rg&;ﬁrﬁh@ 13 RIFAP1eP by thaniging TR hef
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ot her viewers rggg\nrmjt e sane stream therefore there is a problem 15
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an object thereof to provide a data transmtting 25 r at ich can
sui tably handl e £oxf |thel sAme ddafdy sit be@m%rd%#ér&%"sg?‘g}ﬂﬁ&f%g}?ﬁe
dat a when such requests occur, a nethod for the sane, _a data receiVving
appar at us, all independently, so the technique of pseudo VDO as

mentioned before for handling a plurality of requests by
a single transmission all at once is adopted.
Accordingly, since data is simply transmitted by this
10 technique, it has not been possible to respond to
réquests for special reproduction. When the reading
position of the recording apparatus ends up changed,
there is an effect on the'streams of other viewers
receiving the same stream, therefore there is a problem.
- 15 Further, in the conventional method of transmitting _
data, when performihg fast forward or rewind
reproduction, if there is a request to perform that
reproduction at a variable speed such as 2X speed or 3X
speed, there is a problem in that it is difficult to
20 suitably respond to such a request.
DISCLOSURE OF THE INVENTION
The present invention was made in consideration with
the above-mentioned problems of the prior art and has as
an object thereof to provide a data transmitting

25 apparatus which can suitably handle a flood of requests



and a method for the same. Another object of the present invention is to
provide 5 a data transmitting apparatus which can suitably respond to a
request that the data transmission be carried out at a variable speed, a
met hod of the same, a data receiving apparatus, and a nethod of the sane.

- The data transnitting apparatus of the present 10 i nvention has a
~rearrangi ng nmeans for rearranging, for a pldrality of tinme series data
~havi ng the sane content to be transmtted staggered in tine by exactly the

amount  of blOCkfgitgggn ﬁl@rggﬁF%&”E?%dsﬁhéedaEQEWQEﬁehuQﬁ %e&hé&ﬁh'ty of

segge?t datadof m neda si zes constituting that block data by a
predeterm ned pattern in_unit correspon I tin

neans for sel ecPPRY*end FFE#F%W%H& tHe Sfﬂra Q ? ?g%%?gﬁﬁ aPBﬁggggﬁfesg
data; and a repeat rearran Q%EPES s for restorrng t he order of the segnent

data of the 20 ands@ Z@the 8M%ata in units of the block data.
Further, the data transmtting apparatus of the presen I nvention

preferably has a sePROtheF MbIeSteifcthe dresenf. pveRtion. 48,58 pEPIife
one fromanong the plurality of rearranged trne series dat,a
predet ermi ffed 28 dats feransmdtidng apRAZEHUF I 1ﬂ?qlﬁ¥ﬁﬁé§}¥'éﬁﬁpﬁ@8
-6- speed. Further, the data transmtting apparatus of the
to a request that the data transmission be carried out at
a variable speed, a method of the same, a data receiving
apparatus, and a method of the same.
The data transmitting apparatus of the present
10 invention has a iearranging means for rearranging, for a
plurality of time series data having the same content to
be transmitted staégered in time by exactly the amount of
block data of a predetermined size, the order of a
plufality of segment data of predetermined sizes
15 constituting that block data by a predetermined pattern
in units of the corresponding block data; a selecting
means for selecting ona from among the plurality of
rearranged time series data; and a repeat rearranging
means for restoring the order of the segment data of the
20 selected time series data in units of the block data.
Further, the data transmitting apparatus of the
present invention preferably has a selecting means which
successively switches and selects one from among the
plurality of rearranged time series data at predetermined

25 time intervals in accordance with the predetermined



present invention preferably has a rearrangi ng means whi ch rearranges the
order of the segnment data in a 5 pattern which arranges the segnent data
at positions corresponding to nunbers obtained by reading in a reverse
direction nunbers given when nunbering in an n-ary format in a tenpora

+ order the segnent data contained in the blogck data. 10 Further, the

‘data transmitting apparatus of the present rnvention preferably has a

. rearrangi ng neans which rearranges the order of the segnent data by using
different patterns_f.or adjoining block data so that the tinme series data

restored by theSPSSgat rearrangi ng neans 15 I's conprised of segnments

| ocated at predeternmined intervals.in_the tine.seri beto t he

rearrangenent. FurtﬁHFFgﬁﬁe & adFFﬁn§ﬁFPFFﬁg%ﬁ§§hg§§8gg%ﬁg g%eégﬁt

i nvention rearranges, for a plurality of ti series data 20 havi ng t he

sane cont ent tODEGSPP§n§HW?P§&°§t£§§§P§&hlﬂﬁgﬁﬁeabfe§f§EPF§n9hEeaﬂﬁunt of

bl ock data of a predeterm ned size, the order of a pIuraIit¥ of, segnent

data of predet emhilebd rearzangesstibe orfen R theofeomeny F¢ta APcBet er ni ned

pattern in units of the corresponding 25 bl ock data; sel ects one from

anong the Pl ur abetyesin which arxangesgdde segment datd,pr, PRFIEA08E r es the

order of the segnent data of the selected tine series data in _
corresponding to numbers obtained by reading in a reverse

direction numbers given when numbering in an n-ary format
in a temporal order the segment data contained in the
block data.

10 Further, the déta transmitting apparatus of the
present invention preferably has a rearranging means
which rearranges the order of the segment data by using
different patterns for adjoining block data so that the
time series data restored by the repeat rearranging means

15 is comprised of segments located at predetermined

~intervals in the time series.data before the
rearrangement.
Further, the data transmitting method of the presént
invention rearranges, for a plurality of time series data

20 having the same content to be transmitted staggered in
time.by exactly the amount of block data of a
predetermined size, the order of a plurality of segment
data of predetermined sizes constituting that block data
by a predetermined pattern in units of the corresponding

25 block data; selects one from among the plurality of



units of the block data. Further, the data transmtting nethod of the
present 5 i nvention preferably selects the tine series data by
successively switching one fromanong the plurality of rearranged tinme
s€rjes data at predeternined tinme intervals in accordance with the

- predeterm ned speed. Further, the data trangmtting nethod of the present
10 invention preferably has a pattern whi'ch arranges the segnent data
whi<h rearranges the order of the segnent data at positions.corresponding

o number s obtalned Buoksaiig bd-3chCUREAT UnhcrbhehydubRESoBauETORNEN

nunbering in an*R25F§ or a er t segnent data

contained in the bl ock data. Furthe t he.dat a .t LDk og_of the
present.inventiSHepFépgﬁﬁﬁlgaFéaPEa%B ssfﬁgc%Pge%ggénbkéigggﬁgﬁg ggta by
using different patterns for_ adjoining block data so that the restored tine
series data is upApsi 98dthe PAock dafAents |ocated at predet erni ned
intervals in the time series data before the rearrangenent. Further, the
data transnitting nEukthest the fgatachrapgpditisg P@gPPQnﬁgthFoPrﬁsent
plurality of tinme series data having the sane content to be transmtted

st aggered Bn 25invenitdenhprefarablyt seleessnthef timgcReFies fpta by . g.
predeterm ned size, the order of a plurality of segnent data of

predet ermi ned sisueteseivielyuiswigtchiag lonec frdam among the plurality of

rearranged time series data at predetermined time
intervals in accordance with the predetermined speed.

Further, the data transmitting.method of the present

10 invention preferably has a pattern whiqh arranges the
gsegment data which rearranges the order of the segment
data at positions corresponding to numbers obtained by
feading in a reverse direction numbers given when
numbering in an n-ary format ih a temporal order the

15 segment data contained in the block data.

Further, the data transmitting method of the present
invention preferably rearranges the order of the segment
data by using different patterns for adjoining block data
so that the restored time series data is comprised of

20 segments located at predetermined intervals in the time
series data before the rearrangement.

Further, the data transmitting method of the present
invention rearranges, for a plurality of time series data
having the same content to be transmitted staggered in

25 time by exactly the amount of block data of a



by a predetermned pattern in units of the correspondi ng bl ock data;

sel ects one fromanong the plurality of 5 rearranged tinme series data;
and restores the order of the segment data of the selected tine series data
inunits of the block data. In the data transm ssion of the present

i nvention and the nmethod of the sane, when for exanple a request is 10

i ssued froma user to the effect that he 6rssﬁe desires to receive a

predeterm ned tine series data, the rearrangi ng nmeans rearranges, for a

plurality of tine %%Lgﬁgg%k@sq§g nghggﬁé @BOEQQFgﬂh:ﬁﬂiﬂ%gbﬁdskﬁghhﬁe by

e?actlr thF amo¥iE data déf a eterm ned si ze, or der
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at a. Xt, e_sel ecting neans sel ects ong from anp he pl ural
rearranged ti meb¥ed dredatermined patteyn in %*eﬁgttﬁeﬁfgﬁgpﬁé&%% ns
restores the order of the segment data of the selected tine.serieg data in
units of the bl ddlockadRt@id Ralatf ©Re &I AN the@luraldEy t, 1o the
user. Since the data transmtting apparatus of the present 25 i nvention
and the netshod ofearranged time senies|datian@nd reftopes the order, ok e

to select fromthe plurality of streans at any tine in accordance with a
request. the segment data of the selected time series data in

units of the block data.
In the data transmission of the present invention and
the method of the Qame, when for example a request is

10 issued from a user to the effect that he or she desires
to receive a predetermined time series data, the
iearranging means réarranges, for a plurality of time
series data having the same content staggered in time by
exactly the amount of block data of a predetermined size,

15 the order of a plurality of segment data of predetermined
times constituting that block data by a predetermined
pattern in units of the corresponding block data.

Next, the selecting means selects one from among the
plurality of rearranged time series data.

20 Next, the repeat rearranging means restores the order -
of the segment data of the selected time series data in
units of the.blpck d#ta and transmits the restored time
series data to the user.

Since the data transmitting épparatus of the present

25 invention and the method of the same have the selecting



Al-so, the data transmitting apparatus of the present invention and the
nmet hod thereof enable special 5 reproduction of variable speeds by
rearranging and restoring the order of the segnents. Further, the data
triansmtting apparatus of the present invention and t he met hod t her eof
enabl e high quality special reproduction by, changing the pattern of 10
rearrangenent of the segnent data for evergbrock data. Further, the data
receiving apparatus of the present invention selectively receives a

plurality of ti ri AN e qg%ﬁp afl i agger ed
:/\/nn time b% egﬁcgf??%e%‘}ng?r\?’o%%&% tc')%k sc%?'l%t;re et tgrh%r ?33%21%9 gfzgg
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prgdet e][m Red lsisférsan}facaa: &nqjﬁeﬁ% &%alaﬁc?fgaﬂ%ené’ig%r i%'es Eatteasciﬁas t he
order of the plurality of segnent data rearr % a3 r%(}_ettﬁr Laad
pattern in units of ALgo ¢ %%@ﬂﬁ%}i@@?% p%ng. ﬁl% rc?v Si or?nlts
oaranged t1 o LGRS i adh hhe HRHIER %&i&%ﬁ@%ﬁ}%ﬁ%ﬁ;ﬁr festorit
rearranged tine restorin
the order of the segnents of the selected tine series data.,in unijs of ?he

bl ock data.5 25 reproduaiiomnof (tarighle Aneqds fy FRprrangdng present

- 10 - invention preferably has a sel ecting means which successively
swi tches and selrestoming fthenonder) afhdthe segments.

Further, the data transmitting apparatus of the
present invention and the method thereof enable high
quality special reproduction by changing the pattern of

10 rearrangement of the segment data for every block data.

Further, the data receiving apparatus of thé present
invention selectivgly receives a plurality of time series
data having the same content transmitted staggered in
time by exactly the amount of a block of a predetermined

15 size wherein the block data is comprised of a plurality
of segment data of predetermined sizes; each of the
plurality of time series data has the order of the
plurality of segment data rearranged to a predetermined
pattern in units of the corresponding block déta} and

20 provision is made of a selecting means for selecting one
from among the plurality of rearranged time series data
and a repeat rearranging means fbr restoring the order of
the segments of the selected time series data in units of
the block data.

25 Further, the data receiving apparatus of_the present



plurality of rearranged tinme series data at predetermined tine intervals in
accordance with a predeterm ned speed. 5 Further, the data receiving
met hod of the present invention selectively receives the plurality of tine
seri.es data having the sane content transmtted staggered in tine by
exactly the anount of a block of a predeteryned size. The block data is
conprised of a 10 plurality of segnent dg?a of predeterm ned sizes. Each
of the plurality of time series data has the order of the plurality of

segrent data reangabd by il ¥ dEldcithg esiisl sy he

correspondi ng bl ock dat as. e fromanong the plurality of rearranged tine

i data 15 ' | : '
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fol |l ow ng deécription given with reference to the acco nyi ng. dr.aw ngs,
wher ei n: ~Fi gur e invention Apkertively HageivRe the %Jé‘l'?%ely ot ‘time "

series data having the same content transmitted staggered
- in time by exactly the amount of a block of a
predetermined size. The block data is comprised of a
10 plurality of segment data of predeterminea sizes. Each of
the plurality of time series data has the order of the
plurality of segment data rearranged to a predetermined
pattern in units of thelcorreéponding block datas. One
from among the plurality of rearranged time series data
15 is selected, and the order of the segments of the
gelected time series data is restored in units of the
block data. |
Further, thé data receiving method of the present
invention preferably éelects the time series data by
20 successively switching one from among the plurality of
rearranged time series data at predetermiﬁed time
intervals in accordance with a predetermined speed.
BRIEF DESCRIPTION OF THE DRAWINGS
The above-mentioned objects and features and other

25 objects and features of the present invention will be



data; 5 Fig. 2 is a diagramfor explaining a tinmng at which the
tine series data is transmitted; Fig. 3 is a di agram for expl ai ni ng
| ocations where data is S|nultaneously transmtted in a case where a

pliuratity of accesses occur for the tine series data; 10 Fig. 4is a
bl ock diagram of the configuration of a data transmtting apparatus
according to an enbodi nent of the present” ifivention; Fig. 5 is a diagram

for- expl ai ning segnments which serve as unit of processing in an enbodi nent

gfhatngg 1Pt Pigﬁx‘iahho @roﬁ' Uned fbil@wﬁh@gaégbir%t%ﬁl gwéﬁgwihﬁ

change f t S SSi On d osition 1n-t time series data by the
ching of a streamin odi_nent _of: | R; 20

Fig. 7t is a dia ngﬁeB‘Feegﬁl g?‘% AGCSMBRE 3 ﬂlﬁ d?ﬁ?ﬁﬁ grrgﬁggﬁgﬁt of the
segnents in a reordering deV|ce S n m f or
expl ai ni ng the rel aFtgHERi & ﬂegﬁagﬁgmtﬁﬁg E&PF&%Q&QS E%m?og ?Eg
rearrangenent of 25 t he segnents Is carried out and the tine series data

- 12 - after thd@at@irrangenent of the segnents is carried out; Fig. 9is a

block di agram of the conflquratlon of a reordering . devic
5 Fig. 2 diagram for explaining a tlming at which

the time series data is transmitted;

Fig. 3 is a diégram for explaining locations where
data is simultaneously transmitted in a case where a
plurality of accesses occur for the time series data;

10 Fig. 4 is a block diagram of the configuration of a
data transmitting apparatus according to an embodiment of
the present invention;

Fig. 5 is a diagram for explaining segments which
serve as unit of processing in an embodiment of the

15 present invention;

Fig. 6 is a diagram for explaining'the change of the
data transmission position in the time series data by the
switching of a stream in an embodiment of the present
invention;

20 Fig. 7 is a diagram for explaining'processing for
rearrangement of the segments in a reordering device
shown in Fig. 4:

Fi§. 8 is a diagram for explaining the relationship
betweén the time series data before the rearrangement of‘

25 the segments is carried out and the time series data



Firg. 10 is a diagram for explaining the processing 5 for rearrangenent
in the reordering device shown in Fig. 9 in the case of 1X speed
reproduction; Fig. 11 is a block diagramof the configuration of a

sél ecting device shown in Fig. 4, Fig. 12 is a diagramfor explaining a
processing for 10 restoring the arrange t of the segnents in a repeat
reordering device; Fig. 13 is a diagramfor—“explaining a relationship
between the tine series data for which the rearrangenent of the segnents is

carried out and%%ggafkgﬁgig§%§?gg§h§n150f t?gtgéghgﬁtgeggraaggﬂgatoat;the

segnents is rev Iagram for explaining the processing

for rearrangenent ip.the,repeat dgk | EXECERLN : + Pbn 1&espeed
reproduction; Fig. g%grsgal iﬁgpgﬁgFoﬁaéggngﬁanh hgaggfggﬁ?ng %0
operation of the selecting _deyice shown in Fig. 4 when performng a 2X
speed fast forwEPBTESEARG G8VIERY. 16 is a di'agram for explaining the

processing for switching streans in the selecting,device. shown in gi .4
25 Fig. 17 i Eig.diQgignpr §iagrpmafRr g*Rlaipdag, the rygcesy ﬁgrated
in the repeat reordering device in a 2X speed fast forward %peration; Fig.
18 is a di &gr amEbar rerpirangemgnthdnyithecFeoxgering device shown in Fig.

9 in the case of 1X speed reproduction;

Fig. 11 is a block diagram of the configuration of a
selecting device shown in Fig. 4;

Fig. 12 is a diagram for explaining a'prdcessing for

10 restoring the arrangement of the segments in a repeat
: reordering device;

Fig. 13 is a diagram for explaining a relationship
between the time series data for which the rearrangement
of the segments is carried out and the time series data

15 after the rearrangement of the segments is reversed;

Fig. 14 is a diagram for explaining'the processing
for rearrangement in the repeat reordering device in the
casé of 1X speed reproduction;

Fig. 15 is a diagram for explaining the sﬁitching

20 operatibn of the selecting device shown in Fig. 4 when
performing a 2X speed fast forward operation;

Fig. 16 is a diagram for explaining the processing
for switching streams in the selecting device shown in
Fig. 4;

25 Fig. 17 is a diagram for explaining a stream



for rearrangenent in the case of a 2X speed fast forward 5 operation in
the repeat reordering device; Fig. 19 is a diagramfor explaining the
processing for rearrangement in the case of a 2X speed fast forward
operation in the repeat reordering device; Fig. 20 is a diagramfor

expl aining the switching 10 operation_pfzihg sel ecting device shown in
Fig. 4 when performng a 4X speed fast forﬁbrd operation; Fig. 21 is a

di agram for explaining a stream generated in the repeat reordering device

in a 4X speed fgaheLQEéﬁrﬁ OpfkakbpBat lPeorderinfl devide $ndad2R0spERACT
expl ai ni ng the pProcessi ng Por rearrangenent in the case of 4X speed and 8X

speed fast forward, operatiqns_i he repeat reordering device; Fig. 23 is a
di agram f or exE?ﬁPﬁi 8rrﬁgapngg§é?§8'for rearrangenent in the case of a 4X

speed fast forward 20 peratiQn_in_the repe k ering L&Sinkl 9. 24
s a diagramfor exSFgrnﬁﬁglfhg g&FFEﬁFn§° pgféﬁFéﬁgég %hg ggﬁé%??%ggdevice
shown in Fig. 4 when perform ng an 8X speed fast fqrward qperation. Flg. 25
i s a di agram f ofo&x FRArKRRGEReRt dAths casgeRQ r&tg FReFﬁe%Fggeg?rwgka
reordering device in an 8X speed - 14 - fast forward operation; Fig. 26
i s a di agr am f oopexptdoni 4y the pepeatsregrieringafe¥i§@ient in the case of
an 8X speed fast forward .

' Fig. 19 is a diagram for explaining the processing

for rearrangement in the case of.a 2X speed fast forward
operation in the repeat reordering device;

Fig. 20 is a diagram for explaining the switching

10 operation of the selecting device shown in Fig. 4 when_
performing a 4X speed fast forward operation;

Fig. 21 is a diagram for explaining a stream
generated in the repeat reordering device in a 4X speed
fast forward operation;

15 Fig. 22 is a diagram for explaining the processing
for rearrangement in.the case of 4X speed and 8X speed
fast.forward operations in the repeat reordering device;

Fig. 23 is a diagram for explaining thé processing
for rearrangement in the case of a 4X speed fast forward

20 operation in the repeat reordering device;

Fig. 24 is a diagram for explaining the switching
operation of the selecting device shown in Fig. 4 when
performing an 8X speed fast forward operation;

Fig. 25 is a diagram for eiplaining a stream

25 generated in the repeat reordering device in an 8X speed



oI

operation in the repeat reordering device; 5 Fig. 27 is a diagram
for explaining the processing for rearrangenent in the case of a 1x speed
rewi nd operation in the repeat reordering device; Fig. 28 is a diagramfor
exXpl ai ning the processing for rearrangement in the case of a 1X speed
rewind 10 operation in the repeat reorde#%ng device; Fig. 29 is a

di agram for explaining the switching operatton of the selecting device
shown in Fig. 4 when perforning a 2X speed rewi nd operation; Fig. 30 is a

di agram f or expla|n| .generated in the repeat reordering
device in a 2X & §§d é §§g}§?F8H Fig. 31 is a diagramfor explaining

t he processing for arrangenent _i.,n _the case ' ration
‘in the repeat reordgipng%g 3Fc€ d%ﬁ gram LoT e§£1§§%§n§p€§|a8§3EB S?H&

IS a ram

expl ai ning the processin rearran enent in a S
rewi nd oper at i ofOFn TERET @EFnFe&Pd en§38§b| %F%§§23§Ed faé gg?gﬁf or
expl ai ning the sw tching operation of the seleqtln% dQV|ce shomn in Fig. 4

when 25 per f opeinagion i ns thed nepHatd r@ﬁ’é' Fig. 34 is a

di agram for explaining a streamgenerated in the repeat reorderlng devi ce
in a 4X speed rew ndrigpe2dt iisna diagram for explaining the processi

for rearrangement in the case of a 1X speed rewind
operation in the rebeat reordering device;

Fig. 28 is a diagram for explaining the processing
for reairangement in the case of a 1X speed rewind

10 operation in the repeat reordering device;

Fig. 29 is a diagram for explgining the switching
operation of the selecting device shown in Fig. 4 when
performing a 2X speed rewind operation;

Fig. 30 is a diagram for explaining a stream

15 generated in the repeat reordering device in a 2X speed
rewind operation;

Fig. 31 is a diagram for explaining the processing
for rearrangement in the case of a 2X speed_rewind
operation in the repeat reordering device;

20 Fig. 32 is a diagram for explaining the processing
for rearrangement in the case of a 2X speed rewind
operatibn in the repeat reordering device;

Fig. 33 is a diagram for explaining the swi;ching
operation of the selecting device shown in Fig. 4 when

25 performing a 4X speed rewind operation;



Fi-g. 35 is a diagramfor explaining the processing 5 for rearrangenent
In the case of a 4X speed rewind operation in the repeat reordering device;
Fig. 36 is a diagramfor explaining the processing for rearrangenent in the
case O0f a 4X speed rewind operation in the repeat reordering device; 10
Fig. 37 is a diagramfor explaining the syﬁi hi ng operation of the

sel ecting device shown in Fig. 4 when perform™ing an 8X speed rew nd
opefation; Fig. 38 is a diagramfor explaining a streamgenerated in the

repeat reordering dgyice g an S8ia0cat For exptuifdngPa! straan Fig. 39 is
a diagramfor explalnPﬁg thé processSing for rearrangenment in the case of an

8X speed rew nd operati in.the_ re t L.ng b&C1inMad4x?8pkadad
di agram for expf® rﬁ%’e%é'nprt%‘geE?P%?EZEre%gdg%;ih?eg%?\é%%eraflralnth in the case
of an 8X speed rew,nd operati.on in the repeat reordering device; Fig. 41 is

a di agram for eXS¥dnd APERELSScessing for rearrangement of the segnents
in the reordering device _shown in Fig. 1_in the.cgse of use of a bi.t 25
reverse operation ofig-pdRedsof giag f@ﬁb&ﬁ?ﬂ@ﬁPiﬁp tﬁe_pfgc%s?ﬁ%g
present invention; Fig. 42 is a diaagramfor explaining the relgtionship
between thé ti mforemearranaemantodn the Cage Sgendk %aeeed rewind |

operation in the repeat reordering device;

Fig. 36 is a diagram for explaining the processing
for rearrangement iﬁ the case of a 4* speed réwind
operation in the repeat reordering device;

10 Fig. 37 is a diagram for explaining the switching
| operation of the selecting device shown in Fig. 4 when
performing an 8X speed rewind operation;

Fig. 38 is a diagram for explalning a stream
generated in the repeat reordering device in an 8X speed

15 rewind operation;

Fig. 39 is a diagram for explaining the processing
for rearrangement in the case of an 8X speed rewind
operation in the repeat reordering device;

Fig. 40 is a diagram for explaining the processing

20 for rearrangement in the case of an 8X speed rewind
operation in the repeat reordering device;

Fig. 41 is a diagram for explaining the processing
for rearrangement of the segments in the reordering
device shown in Fig. 1 in the case of use of a bit

25 reverse operation of a power of 3 in the embodiment of



the segnents is carried out and the time series data 5 after the
rearrangenent of the segnents is carried out in the case shown in Fig. 41;
th. 43 is a diagram for explaining the processing for restoring the ’
arrangenent of the segments in the repeat reordering device in the case
shown in Fig. 41; 10 Fig. 44 is a diggramfor explaining the
relanlonshlp between the tinme series data for which the rearrangenent of
the- segnments is carried out and the tinme series data after the

rearr angenent QEhEhﬁréggHEHEﬁvhﬁtﬁgﬁ?rSed in the case shown in Fig. 41; 15
Fig. 45 is a diagramrtor explaining the processing in the reordering device

in an.inproved versLen of.the ki igs S p ' s taehbnshi
enbodi ment; Fig. 46bﬁg'a£ai2§r§nb %§¥§§p?g?n§%gi?ﬁglg aﬁgg g? ?Ee ??n;p

series data in the case . sho in FlLg. . 45 .20 ' ' '
for explaining gﬁ&“ﬁ?&c&% igngnsF eePe§g§% petore, thedzedfrangininooan

_ ( _ reordering device 1n the
| nproved version_of the bit

Fig. 48 is a di éz&feamesme%%vﬁ’h%%i%ﬁ?oa | Q0d Lnll€ 1038 ieaTRACRENT

the case shown i r% tiirg'th47;re25 Fi % %%g?iesoi Eir;:%: I@_%Efcagllq_zal gifgﬁg_l "
Eﬂg ﬁrtsfgfgrggggberaiisz ;:F?EﬁaﬁgzggﬁtJZhbodﬁz:§F§ Qggrgyg. ggrfgog o
di agram for expltiienicage o an &digor &d-s
Fig. 43 is a diagram for explaining the processing
for restoring the arrangement of the segments in the
repeat reordering device in the case shown in Fig. 41;

10 Fig. 44 is a diagram for explaining the relationship
between the time series data for which the rearrangement
of the segments is carried out and the time series data
after the rearranéement of the segments is reversed in
the case shown in Fig. 41;

15 ~ Fig. 45 is a diagram for explaining the processing in
the reordering device in an improved version of the bit
reverse operation in the present embodiment;

Fig. 46 is a diagram for explaining the change of the
time series data in the case shown in Fig. 45;

20 Fig. 47 is a diagram for explaining the processing in

25

the repeat reordering device
the bit reverse operation in
Fig. 48 is a diagram for

time series data in the case

Fig. 49 is a diagram for

in the improved version of
the present embodiment;
explaining the change of the
shown in Fig. 47;

explaining the 2X speed fast



I A the repeat reordering device in the case shown in Fig. 5 49. BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON Bel ow, an explanation will be made of a
data transmitting apparatus according to an enbodi ment of. the present

i fvention, a nethod thereof, a data receiving 10 apparatus, and a net hod
of the 'same. Figure 4 is a diagramof the copfiguration of the data
transmtting apparatus according to the present enbodiment. As shown in
Fig- 4, the data transmtting apparatus 15 according to the present

enbodi Ment. has gotgah0ubaraRlonByel, thprovsaTpeesionootethagbityi ces
11,.1 2, 1.3, and 1 4 are connected to selecting devices 2_1, 2 2, ... and

2 n via cables 5. .and.t i i . eRbddi d
connected to regggggggb?§8??%3% eggbggéégﬁﬁsgg%l, 3 g}mSP?Qaﬁgdg_ﬁfe

respectively. One o i?@géieggfggﬁgag%ﬁhp%grze;;&éég;ng.thgnga@anraggoﬁgaeat

reordering devices I S prov In~for exanple eac

honme. CRTs (cathod t ub 4 1 2, o
repeat reorderi A§ i@&?ﬁ@§%§%i%9§fée€%§g deYiF%Q§&ﬁ§%ﬁ?E%?%ﬁ@@?ﬁ@ﬁﬁ??g%ﬁgf

i's, the respective data - 18 - receiving termnals 5 1, 52, .., and 5 n
in the hon® ar &3conprised of the selecting devices 2.1, 2.2, .., and 2_n,

the repeat reordering devices 3 1, 32, .., and 3 n
BEST MODE FOR CARRYING OUT THE INVENTION

Below, an explanation will be made of a data
transmitting apparatus according to an embodiment of the
present invention, a method thereof, a data receiving

10 apparatus, and a method of the same.

Figure 4 is a diagram of the configuration of the
data transmitting apparatus according to the present
embodiment.

As shown in Fig. 4, the data transmitting apparatus

15 according to the present embodiment has a configuration
in which, for example, reordering devices 1_1, 1 2, 1 3,
and 1_4 are connected to selecting devices 2.1, 2_2, ..,
and 2_n via cables 5; and the selecting devices 2 1, 2-2,
.., and 2 n are_connected to rebeat reordering devices

20 31, 3_2, .., and 3_n, respectively. One of the selecting
devices 2_1, 2_2, .., and 2_n and repeat reordering
devices 3_1, 3_2, .., and 3_n is provided in for example
each home. CRTs (cathode ray tubes) 4_1, 4.2, .., and 4_n
are connected to the repeat reordering-devices 3_1, 3_2,

25 .., and 3_n, respectively. That is, the respective data



and the CRTs 4_1, 4.2, .., and 4 n, respectively. Here, n 5 I ndi cat es
any integer of 3 or nore. The reordering device 1 _1 changes the order of
the segnments 7 in each block 6 shown in Fig. 5 as will be explained |ater
and, out puts a streamto the selecting devices 2. 1, 2 2, .., and 2_n. The
reordering devices 10 12 13 and 1 4-f§eLbasically the sane as the
reordering device 1 1, but are delayed in cutput time of the streams
exactly by t, 2t, and 3t, respectively, with respect to the output tine of

the S”ef"‘m”o”kkgslﬁr% d%&.—ﬁl 9ndg¥ 8211 5 215.., ana Bha sal enbl nomdavi ce
2_1 receives as s’in e streanms fromthe reordering devices 1_1,

12 1.3 and L4, Leg ec“}éﬁ'&é 38| 5430161 BATIRERNG e aand. oubaM! S

the streamin a8& r&gﬁ thi’s ction'to e repeaf reorderlng
device 3_1. The selec devices 2 hgve basiggl Byt he
same confi gur at ReRras EPttﬁ€° %FE&PP geyice eg 3T2é fépe g@ﬁ i

reordering devices 3 1, 3 2, .., and 3 _n reord a repeat

segnents 7 cont aPde&hen CRTS §Pﬂeaﬂs—vespec?¥@%%y- 5@FDFF5%Fgﬁ¥°ng2§fiﬁg
devi ces 25 21, 22, .., and 2 nin the blocks 6 as wll be - 19 -
expl ai ned I5at er 1add caresu@nyh dskegesn @&l 35 O% S0 the CRTs 4 1, 4 2, ..,

and 4 n, respectlvely The state of transm ssion of the data seriés_in the
The reordering device 1_1 changes the order of the

segments 7 in each block 6 shown in Fig. 5 as will be
explained later and outputs a stream to the selecting
devices 2.1, 2.2, .., and 2_n. The reordering devices

10 1 2, 1 3, and 1_4 are basically the same as the
reordering device 1_1, but are delayed in output time of
the streams exactly by t, 2t, and 3t, respectively, with
respect to the output time of the stream from the
reordering device 1_1.

15 The selecting device 2_1 receives as its inputs.the
streams from the reordering devices 11, 1 2, 1.3, and
1_4, respectively, selects one from among them, and
outputs the stream in accordance with this seléction to
the repeat reordering device 3_1. The selecting devices

20 2 2, .., and 2_n have basically the same configuration as
that of the selecting device 2_1.

The repeat.reordering devices 3_1, 3.2, .., and 3_n

reorder a repeat time of the segments 7 contained in the
streams réspectively input from the selecting dev#ces

25 21, 2.2, .., and 2_n in the blocks 6 as will be



data transm tting apparatus of the present enbodinent is 5 no different

fromthat shown in Fig. 2 nmentioned before, so the expl anation will be nmade
belom(referrlng to Fig. 2. In the data transmtting apparatus shown in Fig.
4, witen a plurality of streams are transmitted staggered 10 exactly by a

tlne t as shown in Fig. 2, it is possible tgyuse the selecting devices 2_1,
2 2, and 2_3 to select streans different fromthat of the conventional data
transmitting apparatus and thereby easily realize special reproduction. 15

For exanpl e, asgy a&?@h (i%le ahﬁeo‘d'tﬁ‘&%r thebe! BRafbeEABt2RanBOBO theFig.
2 requests a pause at a tine tp and instructs a restart at atine ts. In -

the stream 35, % el 106K Q_ZWhéran%ghpheg alolgpactiiveiyR and a block E is

Eransnytted at tIﬂE 'ts e pause I's rel eased 20 and the
ransmssion is restarte ' ndpda r 0 Dto
t he vi ewer, therefo& %P§ F? % o se %?t P%ehgféeS%?%EE %#nggethe

fZLfgéhg?.Lﬁ ch%gggg onIy for the V|emer “h5§2t5%9§&é%§$§ %ﬁbéﬁiﬁbgkbeen
& Upper t?srmrzl";méme?m%i Srom g:%%f' g?x‘éfa%{l&q B9 Anperegeel PR Tr R, °
forward operation, while switching the selection to a
80 the explanation will be made below referrlng to Fig.
2.
In the data transmitting apparatus shown ih Fig. 4,
when a plurality of streams are transmitted staggexred
10 exactly by a time t as shown in'Fig. 2, it is poésible to
use the selecting devices 2_1, 2_2, and 2_3 to select
streams different from that of the conventional data
transmitting apparatus and thereby easily realize special
reproduction.
15 ~ For example, assume that one of the viewefs of the
stream 35 shown in Fig. 2 re§uests a péuse at a time tp
.and instructs a restart at a time ts. In the stream 35,
thé block D is transmitted at the time tp and a block E
is transmitted at the time ts. When the pause is released
20 and the transmission is restarted, it is enough to_resend
data from the block D to the viewer, therefore it is
sufficient to select the stream 36. Since the sélection
is changed only for the viewer which requested the
special reproduction, there is no effect upon other

25 viewers which had been watching the same stream 35.



| ewer streamresults in the function of a rewnd 5 . operation. For
exanpl e, assune that one of the viewers switches the selection to the
stream 34 at the tine tp. At the tinme tp, the stream35 is transmtting the
blzock D, while the stream 34 is transmtting the block E. The switching 10
of the streamfrom35 to 34 neans a shift_tg,the forward data exactly by a
time t. Figure 6 is a diagramfor explaining the change of the data
transm ssion position in the time series data which occurs as a result of
switching of the st 5 ewitchifh HH8 bbiBctRodhe¥nahNubpér stréds
stream 37 is transh?ﬁ??hﬁéétsrﬁgcgéé%t%oﬁ o? tﬁe arrow 17 shown in Fig. 6;
the stream 36 is_trangmtting at th St ol re88uifs ihCaskaggmM
35 s transnittWH&naFlﬁﬁgdpégi%ﬁgn gfgghg g%?&%;TS?gFﬁe gtreaﬁ134 B
transmtting 20 at the posi,tion of .the arrow 14..th 334
transnitting at EPF¥agss APy ¥ }Fbﬁwf§F%%Hg £ é gﬁ?é%ﬁggb ?8 a
transmtting at the position of the arrow 12.- The sw Chi%%f§L t he stream

from 35 to 34 mieWeTrastmepm el 10y BGE108 O Po o t he
position 25 of the arrow 14. - 21 - Simlarly, along with an upward
swi tching to t hepemeda@®m33 and stream 32, the arrow 13 and the arrow 12
will shift rearward in the tine series data which

For example, assume that one of the viewers switches
the selection to the stream 34 at the ﬁime tp. At the
time tp, the stream 35 is transmitting the block D, while
the stream 34 is transmitting the block E. The switching

10 of the stream from 35 to 34 means a shift to the forward
data exactly by a time t.

Figure 6 is a diagram for explaining the change of
the data transmission position in the time series data
which occurs as a result of switching of the stream.

15 At the time tp shown in Fig. 2, the stream 37 is
transmitting at the position of the arrow 17lshown in
Fig. 6; the stream 36 is transmitting at the position of
the arrow 16; the stream 35 is transmiﬁting at the
position of the arrow 15; the stream 34 1is transmitting

20 at the position of the arrow 14; tﬁe stream 33 is
traﬁsﬁitting at the position of the arrow 13; and the
gtream 32 is transmitting at the position of the arrow
12. The switching of the stream from 35 to 34 means a
ghift from the position of the arrow 15 to the position

25 of the arrow 1l4.



cerresponds to the execution of a fast forward operation. 5

Simlarly, switching the selection to the lower streans 36 and 37 in Fig. 2
nmeans a return of the arrows 16 and 17 back in the forward direction in the
tiTme series data and thus realization of the function of a rewind
operation. Wth this alone, however, it is ly 10 possible to perform
speci al reproduction at intervals of the prédetermined time t, which is
somewhat i nconvenient. In the present enbodi nent, as shown in Fig. 5, the

plock 6 1n the 1M g3lih8s1¢a! %lo%gdgv\ﬂt‘iixeg.d Nipwedl eAtCHRG TeURBBt 7 for

fxeryttlne &ﬁ Thi s "Seg nent as the unit of processing. At

is tine en n.is a t tah £heC @FeSwt 42t | mes

?eg;)\r/ver of nt F:csd}ﬁ:@“v af sfd:reg%l 1‘3§r Eg‘%ﬂ:loﬁg]‘t:;hghgocesg ng f(a)'r2
angenment o e seqments 7 in the reorderln Q v 1. Not

that, the proceddildg gq %‘a(f:.}r f%f%' q"ea é&%‘ i S Si m'el ar

to the processing in the reor dering deV|ce 1 Fo

the block A is loxrREPANss, tos the éﬂ’gﬁﬁu“s’éﬂ'ha]ﬁ i@%%"’%‘f Lér‘r’%ttl t

5. Were n = 2, - 22 - t becones equal to t2 x .nfer 8 |s 2 to

the third gower, 0 tSimdlandy.csvedahing fhe rﬁ%‘@‘ﬁ?’tmbl‘%% whi ch

are made to correspond to AO to A7, respectivel
streams 36 and 37 in Fig. 2 means a return of the arrows

16 and 17 back in the forward direction in the time
gseries data and thus realization of the function of a
rewind operation. With this alone, however, it is only
10 possible to perform special reproduction at intervals of
the predetermined time t, which is somewhat inconvenient.
In the present embodiment, as shown in Fig. 5, the
block 6 in the time series data is divided into at leasf
one segment 7 for every time t2. This segment 7 is used
15 as the unit of processing. At this time, when n is an
integer, t2 is selected so that t becomes t2 times a
power of n.
Figuie 7 is a diagram for_explaining tﬁe processing
for rearrangement of the segments 7 in the reordering
20 device 1_ 1.
Note that, the processing in the reordéringldevices
1.2, 1.3, and 1_4 is similar to.the processing in the
reordering device 1_1.
For example, assume that the block A is divided into

25 eight segments A0 to A7 as shown in Fig. 5. Where n = 2,



(Fig. 7(a)). 5 Then, the bits of the binary nunber are reversed so
that the nost significant bit beconmes the |east significant bit. This
reverse nunber is regarded as a usual binary nunber. The segnents are
rearranged so as to correspond to this nunber (Fig. 7(b)). Below, this 10
operation will be referred to as a bit revejge operation. Figure 8 is a
dlaglan1for explaining the relationship between the tine series data before
t he- rearrangenent of the segnents is carried out and the tine series data

after the rearrangeubiiodledd $RUERLSoPs SeAcecd DH(2 €6 the thitd the
reordering device 1 1, at the time of normal reproduction, the segnents A0

to A7 are rearran?%dlft 'at%oﬁ{&ﬁwﬁ aix% ge?,ﬁ:.g% ﬁ%%dSW’fEhir‘&eEb@.t $ink! h_?ﬁg@ggged

stream Sl 1 is &8 e séle evices 2 1, 2 2, and 2_3.

selecting device_2 1, for e | e, select t Qi t
sequential |y ouf”&i@é‘ iatrea?ai%e% F@ﬁ%?o%ngmt i :yggs)@;lt'r ?%ogrgéﬁar‘{%agevi ce

of the Seqmont s (- Hdaream S2_1~ The oper ati on for repeat changs can be
performed by the same 25 bit reverse procedure. - 23 - The reorderin
device 1_15s confi §hesd he St afpithe Rnarx mumbes &reg,reareggﬁ?r&o uni tg
10, menories la and 1b, and switches 1c and 1d. Each of the nenories

that the most significant bit becomes the least

significant bit. This reverse number is regarded as a

usual binary number. The ségments are rearranged so as to

correspond to this nuﬁber (Fig. 7(b)). Below, this

10 operation will be referred to aé a bit reverse operation.

Figure 8 is a diagram for explaining the relationship
between the time series data before the rearrangement of
the segmeﬁts is carried out and the time series data
after the rearrangement of the segments is carried out.

15 Tn the reordering device 1_1, at the time of normal
reproduction, the segments A0 to A7 are rearranged as
shown in Fig. 8. As shown in Fig. 4, the rearranged
stream 81 1 is output to the seledting devices 2_1, 2_2,
and 2_3. The selecting device 2_1, for example, selects

20 this stream S1_1 and sequentially outputs it as the
stream S2_1 to the repeat reordering device 3_1. The
repeat reordering device 3_1 operates to restore the
arrangement of the segments for the stream S2_1. The

operation for repeat change can be performed by the same

25 bit reverse procedure.



| & and | b has a capacity |arge enough to store at |east 5 one block. In
the reordering device 1 1, for exanple, in a state where the swtch 1c is
connected to the nenory la by a control signal fromthe control unit 10,
fdr.exanple, as shown in Fig. 10, the eight segnments contained in each

bl ock constituting the input stream10 S0, 1 are stored (witten) in the
regions indicated by the addresses "0", "1"®<"2", "3", ,"4", "5" "6", and

"7"- of the nmenory la. Then, based on a control signal fromthe control unit

10, 1na state vher guheeaiideti oo dv16eN1Cq! 4 bankguiBaLEY E8zsi de and

the switch 1d is 15 connecte e nenory la side, a read operation is
carried out on the nory la,in t .der qof .t e 4@" , mathoried
1998 19, methories -
"e", "1", "b", 'eéﬁa,mr{’g'r?d %'f ke |sqr%e?d'%§at9é ias%%lﬁlt%%%[ 313 the streamS2_1 to
the selecting device 2 1. At the  sanpge tine, .t e I S
‘stored in the néfo@Pd 3Ry éqdn?‘?&ﬁ s aﬁ%&d& ﬁfc?‘s%?(&%agpggn %?'%Fhe
configuration of the selecting device 2 1. Note tha&kthe onfig%[ﬁpi%p of
the sel ecting déf @l Alp has a gapacity Jaxgs enpqugh Lo Sxpre, 285 the
25 sel ecting device 2_1. - 24 - As shown in Fig.. 11, the selecti,ng
device 2_1‘%has e iglddiopdn fhe meerdaring device Idr Gox FRIPLS Ay
103, selectors 104, 105, 106, 109, and 110, an adder
a state where the switch lc is connected to the memory la

by a control signal from the contrbl'unit 10, for
example, as shown in Fig. 10, the eight segments
contained in each block constituting the input stream
10 S0_1 are stored (written) in the regions indicated by the
addresses "0", "1v, n2v, w3®,6 w4n, ©v5%, wg", and "7" of
the memory la. Thén, based on a control signal from the
control unit 10, in a state where the switch lc is
connected to the memory 1b side and the switch 14 is
15 connected to the memory la side, a read operation is
carried out on the memory la in the order of the
addresses "0", "4", "2", "6-, "1v, "5", "3", and "7".
This read data is output as the stream 82_1 to the
selecting device 2_1. At the same time, the next block
20 data is stored in the memory 1b via the switch 1b.
Figure 11 is a diagram of the configuration of the
selecting device 2_1.
Note that the configuratién of the selecting devices
2 2, .., and 2_n is basically the same as that of the

25 selecting device 2_1.



cisrcuit 107, and a subtractor.circuit 108. 5 The D-FF 100 receives
as its input a segnent pulse signal (SP) froma CLK termnal. A Qterm nal
is connected to the CLK ternminal of the D-FF 101. Further, the Qterm nal
of* the D-FF 100 is connected to a D- termnal via the NOT circuit 102 and
is al so connected to 10 one of the input &ejninals of the selector 104.
Here, the segnent pul se signal (SP) is a pulse signal corresponding to the
head of each segnent 7 shown in Fig. 5. This segnent pul se signal is sent

separately from theadalgh 0Tt B g.eaAJenad sddeceeagldévieel 2410nas
al t hough not 15 Il'lustrated, generated based on the data fromthe

reordering devi ¢e L it I Vi t ' ) aha
g %e%[ﬁl?'l: ftf%fjal—d( FF) 4R, 998, Viada 1911 NS cirbulies5102

Qtermnal of t s connected to one of the input term nals of

the selector 10 02’2?@@?@?"9?8:32%4 qREneqiRd HhQo Ngpld 19N 33l adiadrt he NOT

t
circuit 103. Th recdives ‘as i t's inputs the segment pul se
signal, the @Qsignal [frqom.the FF 1 and t ' fromthe D FF 101
and sel ectivel ycglﬁcb\hts ]trRrYe's@ anﬂ“g%r(?‘c{kﬁg gzg'(fe%ruig rq'c%zl%t 107 and the
subtractor 25 circuit 108 in accor.dance w,th . Here, CNT . i i gnal
- 25 - indiTating eiThfePdF HQ recsives a@(?ﬁe%}“&n& gf%&&d%ﬁﬁl s CNT,

al though not illustrated, is a signal qsnenated when iqgﬂy hy .t he user
using a button signaipt(@P) from a CLK terminal. A Q-te nal is

connected to.the CLK terminal of the D-FF 10l1. Further,
the Q-terminal of the D-FF 100.is connected to a D-
terminal via the NOT circuit 102 and is also connected to
10 one of the input terminals éf the selector 104. Here, the
segment pulse signal (SP) is a pulse signal corresponding
to the head of each segment 7 showﬁ in Fig. 5. This
segment pulse signal is sent separately from the data
from the reordering devices 1_1 to 1_4 or, although not
15 illustrated, generated based on the data from the
reordering devices 1_1 to 1_4 in the receiving terminals
5.1 to 5_n.
The Q-terminal of the D-FF 101 is connected to one of
the input terminals of the selector 104 and is also
20 connected to the D-terminal via the NOT circuit 103.
The selector 104 receives as its inputs the segment
pulse signal, the Q-signal from the D-FF 100, and the Q-
signal from the D-FF 101 and selectively outputs these
signals to the adder circuit 107 and the subtractor

25 circuit 108 in accordance with CNT. Here, CNT is a signal



centroller of the receiving termnal. 5. The adder circuit 107 adds
the value of the D-FF 111 and the value of the selector 105 and outputs the
result of addition as a REW (rewi nd) switch signal S107 to the sel ector

1d9. The selector 105 selectively outputs "1" or "2" as 10 t he signal

S105 to the adder circuit 107 based on the J¥ ack pul se signal (BP). Here,
the bl ock pulse signal (BP) is a pul se signal corresponding to the head of
each block 6 shown in Fig. 5. This block pul se signal (BP) is generated

based on the daiﬁﬁiégahaeeieaééeb'fnandezkcepeaa. 4xlgpebd, landad¥ i s sent
separately fromthe data fromthe reordering devices 1_1 to 1_4. The

subtractor circyjt 408, t t SahRRouaghURoef 11 hastebheelipr is0a8 signalhe
val ue of the D-Ehgféo gﬁggogﬁgﬁtg thg ?esu?t of this subtraction as the FF

fast forward) 20 it i o Thersebmote
506 selective?ygSHfﬁﬁigh"%heglgﬁgbtsﬁggthg hBersabeagon blltodhers r

r as"the signal S106 to the subtractor

circuit 108 based %ﬂ} e§g?%§§hgugégeibgggltg Ihg sel ector 109 receives

as its input a BRP _ ~ “rorward/rewi nd) Swtch signal. Wen the
(RO SIS e (e Sher aRBRohar iSatE] Fhasl beUVANLE, pEoE Beerch
FRIREW swteh SL%%?LhLPgLS%L?%ERE%L ;glggkggtio%hgnd outputs the result
of addition as a REW (rewind) switch signal 8107 to the
selector 109.
The selector 105 selectively outputs "1" or "2" as
10 the signal S105 to the adder circuit 107 based on the
block pulse éignal (BP). Here, the block pulse signal
(BP) is a pulse signal corresponding to the head of each
block 6 shown in Fig. 5. This block pulse signal (BP) is
generated based on the data from the reordering devices
15 1.1 to 1_4 and is sent separately from the data from the
reordering devices 1_1 to 1_4.

The subtractor circuit 108 subtraqts the value of the
selector 10& from the value of thé D-FF 110 and outputg
the result of this subtraction as the FF (fast forward)

20 switch signal 8108 to the selector 109.

The selector 106 selectively outputs "1" or "0" as
the signal 8106 to the subtractor circgit 108 based on
the block pulse signal (BP).
| The selector 109 receives as its input a FF/ﬁEW (fast

25 forward/rewind) switch signal. When the FF/REW switch



REW swi tch signal S107 as the switch signal S109 to the 5 selectof 110.
This FF/REWsw tch signal is a signhal generated when input by the user

using the button or renote controller of the receiving termnal, though not

~iFlustrated. The selector 110 selectively outputs the streans 10 S11,
S1_2, S1_3, and B1_4 input fromthe reorderjgg devices 1.1, 1 2, .1_3, and
1.4 as the stream S2_1 to the repeat reordering device 3_1. The selection
processing in the selecting device 2.1 will be explained later. 15

Figure 12 is a diggnamfas gxegaie, Ngct Batpuescthengr! switent signglt 5208
arrangenent of ?%g segnentg 7 Fn t he repea? reordering device 3_1? Fi gure

18 Is a di agramfog, exgl kg Lhgar ghbl eaSkha Belueesr! heoli #Riser khan

data for which BRe .“rearrangement of the segnments is carried out and

the time seriestg%t?ﬁzgégg#éﬁgghggﬁé%ggeqgg&cgiehhggﬁgggenbﬁtbﬁtgeggésed.

Tade 16 correapond 100 L0 T 28 o by 3Lbrt bLuavThess, dePes! BBl nO
o rrse | B Sosglabeot sl brorpe ABUITE, VRS
devi ce 3_15tr an§@lestore @@r-egﬁﬁsegp%}ligal ssg)i)t'cthgr&na&hisr @PEdgnagOr dering
| generated when input by the user using the button or
remote controller of the receiving terminal, though not
illustrated.
The selector 110 selectively outputs the streams
10 s1 1, 81_2, 81_3, and S1_4 input from the reordering
devices 1_1, 1 2, 1 3, and 1_4 as the stream_sz_l to the
repeat reordering device 3_1.
The selection processing in the selecting device 2_1
will be explained later.
15 Figure 12 is a diagram for explaining the processing
for restoring the arrangement of the segments 7 in the
repeat reordering device 3_1.
Figure 13 is a diagram for explaining the
relationship between the time series data for which the
20 rearrangement of the segments is carried out and the time
series data after the rearrangement of the segments is
reversed.
The arrangement of the segments before repeat
reordering'(Fig. 12(a)) is made to correspond to 0 to 7

25 by 3-bit binary numbers. By performing a bit reverse

a



i€s original order. 5 _ The repeat reordering device 3_1 has the sane
configuration as that of for exanple the reordering device 1 _1 shown in
Fig. 9 and successively stores (wites) the eight segnents contained in
edch bl ock constituting the input stream S2_1 shown in Fig. 4 in the 10
regi ons indicated by addresses "0O", "1", "2/, "3", "4", "5", "6", and "7"

of the menory la shown in Fig. 9 as shown i‘h, for exanple, Fig. 14. Then,
in a’state where the switch 1c is connected to the nmenory |b side, and the
switch 1d is copngcted to,th | 2ndl §8gmentR7dths8y cafPBeakétarhed
perfornmed on thgpﬁﬁﬁg%ﬁklggi%egﬁggéyge?hgf tﬁg gddresseg "o, "4, "2",
6", "1", "5", "3", aqnd "7". This_ read a i PUnas, t BReStepagtS3_1
to the CRT 4_1.tR: thRIT QR4S ,Ofﬁ§§né%?55|%§§332ta*PS St or ed iﬁ t he

menory |b via the switch I'h. 20 Bel ow, _an.ex i ' be,made
of a method of gePrdeming Sevics 3 dpEFARSMILS ﬁygagkggébeggfgggkgagg
series. Case of 2X speed fast forward operation For exanple, where a viewer

requests a 2X sp&edordgingd ordegi-ward operation, it is sufficient if the

repeat - 28 - reordering is carried out by using exactly a _half of the
segnents of5 each bl Ghle. rEpeate reordering fevifer dr—lePBBatien§2™ e swit chi ng

configuration as that of ﬁor example the reordering
device 1_1 shown in Fig. 9 and successively stores
(writes) the eight segments contained in each biock
constituting the input stream S2_1 shown in Fig. 4 in the

10 regions indicated by addresses "O", "1", "27, w3w, w4-,
ngm, "6", and “75.of the memory la shown in Fig. 9 as
shown in, for example, Fig. 14. Then, in a state where
the switch 1lc is connected to the memory 1b side, and the

- switch 14 is connected to the memory la side, a read

15 operation is performed on the memory la in the order of
the addresses "0", "4", "2", ngn, miw,  wgw, w3w, and "7;.
This read data is output as the stream S3_1 to the CRT
4 1. At the same time, the next block data is stored in
the memory 1b via the switch 1b.

20 Below, an explanation will be made of a method of
performing special reproduction by a bit-reversed data
series.

case of 2X speed fast forward operation
For example, wheie a viewer requests a 2X speed fast

25 forward operation, it is sufficient if the repeat



operation of the selecting device 2_1 shown in Fig. 4 5 when performng a
2X speed fast forward operation. Figure 15 shows a situation wherein four
streans 20 to 23 are transmtted staggered exactly by the tinme t. This is
tfue "al so for the followng figures. For exanple, assune that the 2X speed
fast forward operation is 10 started frogthe tine tc of the stream 23.
In the exanple of Fig. 15 5 each block is conposed of by eight segnents
therefore it is sufficient so far as four segnents each are taken out bf

each bl ock. Na eqdeLi ehuteHvludi 3 nHalf4ofhthe i
15 Fig. 4 OH?%éFd%ESnét?%a%ékgge?bbgg ?g ?ﬁéngéﬁggﬁ%ng gevicE g_l? '

First, the selectin Vi ce out four segnents A0, A4, A2, and A6
?Lethf bl ock Q fFEWgP%§ §%rg§ﬁ%2gagﬁgit, t he selecting devi ce 2 1,’swﬁtches
stream and takes ,out s nts Rl t 2Qwi+oBEagk B
ﬁgdtthfhsegnfnts_COFZQEFnggnzﬁd 189§§ﬁb§§Fb%%g&§§ng?tEges?rggﬁgggg
xt, the selecting device 2 1 swi tches the stream gn €3 0 h
segments D1, DbopeFatiom of fhe %%W%%Y&%?@e%&%s%ﬂgz QEE2 and
E6 of the block E fromthe stream 21. Next, theﬁéﬁﬂgxﬁi%kﬁéu ’ debice’z_l

switches t e st when Rerfonming® 2X speed fagly Beand F7 of

the block F and the segnents G, 4, &, and G5 of the bl ock G
stream 20. Figure 15 shows a situation wherein four stgg;%21§%e .

to 53 are transmitted staggered exactly by the time t.
This is true also for the following figures. For example,
assume that the 2X speed fast forward operation is

10 started.from the time tc of thé stream 23.

In the example of Fig. 15, each block is composed of
by eight segments, therefore it is sufficient so far as
four segments each are taken out of each block. Namely,
the reordering devices 1_1, 1 2, 1 3, and 1_4 shown in

15 Fig. 4 output the streams 20 to 23 to the selecting
device 2_1. First, the selecting device 2_1 takes out
four segmeﬁts A0, A4, A2, and A6 of the block A from the
stream 23. Next, the selecting device 2_1 switches the
stream and takes out segments Bl, B5, B3, and B7 of the

20 block B and the segments CO0, C4, C2, and C6 of the block
C from the stréam 22. Next, the selecting device 2_1
switches the stream and takes out the segments D1, D5,
D3, and D7 of the block D and the segments EO0, E4, E2,
and E6 of the block E from the stream 21. Next, the

25 selecting device 2_1 switches the stream and takes out



Fgures 16(A), 16(B), and 16(C) are diagrans for 5 expl aining the timng
of switching of the streams in the selecting device 2.1 shown in Fig. 11 in
the case of a 2X speed fast forward operation. As shown in Figs. 16(A) and
16(B), each tinme eight pulses of the segnent pul se signal SP are output, a
bl ock 10 pul se signal BP generating one |se is output. A detailed

expl anation of this portion will be omtted. Then, the selector 109 shown
in Fig. 11 defines the value obtained by adding "-1" to the value of the

D-FF 111 as the S¥hbf ssg?pabsslﬁg,aaﬂa By bpeth@nBlétker dad thelef i nes
this value as the next val tie of the D FF 111 at a timng when the fourth

pul se of the segnent I Sh@naks SP,| gt Bet cREt BlobkeaPEL6R €het he bl ock
pul se si gnal BPg?ngHggués'Tﬁg'EéEﬁ T&? ﬁolds t he nunber of the stream
which is now sel ected. ,Addition of "-1" to this value 20 means the

switching of th8tEERBafPrn the direction fromthe stream 23 toward the
stream 20 in Fig. 15, At this. tinme ti €S t 3s m t he
sel ecting device 2_?1QHrFﬁe1FéﬁhatlpggsdePgﬁgigééfcggg_élgg%gﬁ%sééﬁe dat a
conpri sed of the segnents nmarked by "*" 25 ,sho Lo Fig,. N ,

t he segmenbs naekvéaéying"tbﬁetim19939f-sﬁ&ﬁgﬁlagtggThgsesggﬁéﬁsogﬁnEhg
segnents to which "*" is added are the segnents that the viewer ac%ualh*
sees. The segnesedectingadevdces 2h1' shows dnnFlgyefilydPe§beoCpAg O 2 :

speed fast forward operation.
As shown in Figs. 16(aA) and 16(B), each time eight
pulses of.the segment pulse signal SP are output, a block
10 pulse signal BP generating one pulse is output. A
detailed explanation of this portion will be omitted.
Then, the selector 109 shown in Fig. 11 defines the
value obtained by adding "-1" to the value of the D-FF
111 as the switch signal S109 and, at the same time,
15 defines this value as the next value of the D-FF 11l at a
timing when the fourth pulse of the segment pulse signal
SP is output after the pulse of the block pulse signal BP
is output. The D-FF 111 holds the number of the stream
which is now selected. Addition of "-1" to this value
20 means the switching of the stream in the direction from
the stream 23 toward the stream 20 in Fig. 15.
At this time, the time series data output from the
selecting devide 2 1 to the repeat reordering device 3_1
becomes the data comprised of the segments marked by "*"

25 shown in Fig. 15. Namely, the segments marked by "*" are



vi,ewer. Since every other segnent of each block are taken 5 out, a 2X
speed fast forward operation is realized. Then, the repeat reordering
device 3_1 rearranges the segnents marked with "*" shown in Fig. 15 as
showi in Fig. 17 and transnmts the rearranged stream Note that, Fig. 17

shows the state of a 2X speed fast 10 ;f%rmard operation seen on a tine
series. According to this, it is seen that

segnents to be read out becones hal ved. The repeat reordering device 3 1

i'n each bl ock the nunber of the

sequentially st oarﬂggn({g\m:t eﬂeéggt%ggt?ﬁgggg ESNE S wiefloth Mm@ Cllg Dl ddda 15

constituting thé Tnpu

"o, "1i“, "2",

"3, "4, 5" "G "7".0f th h
as shown in, fo?r%xﬁhﬁlg?gﬁfﬁFslgpaéﬂ S Yﬁgg¢%t§f€§€£%¥e§€%€'gﬁﬁ?ch 1c is

stream I'n e regions indicated by addresses

in Fig. 9

- ted to th | b _side apd t itch 1d js.2 t
Temory | a s de, SeRBSRERORGE) BeFE S, T4} ian Brhoshivered HE LR (O

e, "1, "3",

4", "e", "5", d"7", Thi d data i t put
stream S3_1 to YheweRTy g’_-&‘.’eA?egﬁYfFFﬁE, Iséﬂ’r@ggﬁpg tg?‘éﬁrgg?ﬁgﬁga%%v‘g%ge%_l

rearranges the segnents for the input stream 25 S2 1 and outputs the
stream S3_3 as enbwnaj AXFspeedofagy forward. operatleniis Fﬂ%1+€$§tigh§ﬂi
bet ween segnents is rectified in terns of tinme. Case of 4X speed fast

forward operatithe repeat reordering device 3_1 rearranges the segments

10

15

20

25

marked with "*" ghown in Fig. 15 as shown in Fig. 17 ahd
transmits the rearranged stream.

Note that, Fig. 17 shows the state of a 2X speed fast
forward operation seen on a time series. According to
this, it is seen that in each block thé number of the
segments to be read out becomes halved.

The repeat reordering device 3_1 sequentially stores'
(writes) the eight segments contained in eachlblock
constituting the input stream 82_1 in the regions
indicated by addresses "0", "1", ®"2", "3", "4", "5", "6",
and "7" of the memory la shown in Fig. 9 as shown in, for
example, Fig. 18. Then, in a state where the switch 1lc is
connected to the memory 1lb side and the switch 14 is
connected to the memory la side, the memory la is_read
out in an order of the addresses "O", "2", "1-v, "3*, "4",
"g", "5", aﬁd w7n_ This read data is output as the stream
S3 1 to the CRT 4_1. At this time, the repeat reordering
device 3_1 rearranges tﬁe segments for the input stream

82 1 and outputs the stream S3_1 as shown in Fig. 19. By

t
0

p

he



Simlarly, where the viewer requests a 4X speed fast 5 forward
operation, the repeat reordering is carried out by using exactly one-fourth
of_the_segnents of each block. Figure 20 is a diagramfor explaining the
swi tching operation of the selecting device 2_1 when perfornming a 10 4X
speed fast forward operation. For exanpledzgﬁgyne that the 4X speed fast
formqrd operation is started fromthe time tc of the stream29. In the
exappl e of Fig. 20, since each block is conmposed of eight segnents, it is

sufficient so far. heglS heeki :
| + th §bHEndgvVbeeweeh balmenbstiswo segment
from each blockaafﬁatklgscage? ?ﬁesgegrger?ngédevices %fl? 12, 1_3,gan3 >

1 4 and the not _illustrated elien vi ces output the streans 24 to 29
shown in Fig. ZﬁngliﬁgaséPe%??%g égv?%§s2_1, respectively. 20 Then,

(1Tt 1 20t ectl 1,2V L o% blioRagi! shlbalHoopBRiEgen A0, and M of the
stream and takes out .the two segnent L
it (ot Toblla R Pt e e rts
isa b eselRvtemn i e b oo el SRR s o
by using exactly one-fourth of the segments D each
block.
Figure 20 is a diagram for explaining the switching
operation of the selecting device 2_1 when performing a
16 4X speed fast forward operation.
For example, assume that the 4X speed fast forward
operation is started from the time tc of the stream 29.
In the example of Fig. 20, since each block is composed
of eight segments, it is sufficient so far as the
15 selecting device 2_1 takes out two segments from each
block. In ﬁhis case, the reordering devices 1_1,'1_2,
1_3, énd 1_4 and the not iliustrated reordering devices
output the streams 24 to 29 shown in Fig. 20 to the
seleéting device 2_1, respectively.
20 .~ Then, first, the selecting device 2_1 takes out the
two segments A0 and A4 of the block A from the stream 29.
Next, the selecting device 2_1 switches the stream
and takes out the two segments B2 and B6 of the block B

from the stream 28. Next, the selecting device 2_1

25 switches the stream and takes out the two segments Cl and



D and the segnents EO and E4-of the block E, fromthe 5 - stream 26. Next
the selecting device 2 1 switches the stream and takes out the two segnenté
F2 and F6 of the block F fromthe stream 25. Next, it switches the stream
and takes out the two segnments Gl and G5 of the block G fromthe stream 24.
10 ~As shown in Fig. 16(D), the selecfpr. 109 shown in Fig. 11 outputs
the FF switch signal S108 indicating the val ue obtained by adding "-1" to
t he, value of the D-FF 111 as the switch signal S109 to the selector 110 at

‘a tinming when thg secepd. piek! 8. feaﬂl ghat Brpuhmea7of Neke, 16he sebecting
pul se signal are output after the pulse of the block pulse signal BP is

uiput. AL UM SoLLTRe 41 bldEchSE! ehedabReni! Bun EaREs! bacschacthog dovi ce

2 1 to the repe ering device 1 becones the data conposed of the
segnents marked wit "

?ﬁt frgﬂ1each bFSEﬁeniﬁdeﬁch %p%ggwﬁhgtsf en%g 8%2?3??%ZEP§SFEEEP%2ERH
en e repeat reaqrderin
o | 88 sty R e R R
geiogltazres 5Emf?::r6ﬁt§t]fz<§urﬂ: %r'l &8‘?1%89”& Sa?-r(igge’gg?uhﬁg gg\?r gg_
the Streem and %Jke%e%%‘%”tt%ec U gaed ol 235" Bla°F6 621! Ut i O
block F from the stream 25. Next, it switches the stream
and takes out the two segments Gl and é5 of the block G
from the stream 24. |
10 As shdwn in Fig. 16(D), the selector 109 shown in
Fig. 11 outputs the FF switch signal 8108 indicating the
value obtained by adding "-1" to the value of the D-FF
111 as the switch signal S109 to the selector 110 at a
timing when the second, fourth, and sixth pulses of the
15 segment pulse signal are output after the pulse of the
block pulse signal BP is output.
At this time, the time series data output from the
selecting device 2_1 to the repeat reordering device 3_1
becomes the data composed of the segments marked with ™*"
20 shown in Fig. 20. Two segments are taken out from each
blbck, and a 4X speed fast forward operation is realized.
Tﬁen, the repeat reordering device 3_1 rearranges the
segments marked with "*" ghown in Fig. 20 as shown in

Fig. 21 and transmits the rearranged stream. As seen from

25 Fig. 21, the number of the segments to be read becomes



Lunt'stpean182_1 in the regions indicated by the 5 addresses "0", "1",
t2", "3", "4", "5", "6", and "7" of the menmory la shown in Fig. 9 as shown
in, for exanple, Fig. 22. Then, in a state where the switch 1c is connected
to Ehe menory | b side and the switch 1d is connected to the menory |a 'side
Eh? menory la is read 10 out in an orderypf_the addresses "0", "1", "2":
3",,"4", "5", "6", and "7". This read out dgta I s output as the stream
S3_1to the CRT 4_1. At this tine, the repeat reordering device 3_1, as

shown in Fig. 2§nedgg§reg;iheggagnggobhe segnents for the input stream S2_1
and 15 outputs the streamS2_1 as it is as the stream S3_1. Case of 8X

speed fast forward gpper gbbadtSRbkabking"BBVEckNS_Yi BrerescquestesantB
speed fast forward op%ra%?o%, t%g repeg? reorgeriﬁg i's cgrr?ed ou?aby usi ng

exactly one-eighth_of the s a k [ ' i
3Lagran1;or epr&PanSePW :%%r%%%%ﬁghggéggt%%ﬁthRP%g ?85@%?Fﬁ§g§gvfgg 2 1
en perform ng an 8x spee st f.oryward_operati Qn.q:F assune
gpaihthetSX spigﬂppﬁsPtgﬁﬁﬂaF —%Sin‘@®ﬁbf ﬁgﬁsigggﬁggkggxgggkﬁfhe time tc

e stream 46. - 34 - In the exanple of Fig. .24 sidce _eachqhlqek is
conposed of ei gRASTeFRes 0% "l s iecient s@ Far %ag two ’s g%ent'ls -%r%e
taken out from each bl ock.

the memory la shown in Fig. 9 as shown in, for example,

Fig. 22. Then, in a state where the switch 1lc is
connected to the memory 1b side and the switch 1d is
conngcted to the memory la side, the memory la is read

10 out in an order of the addresses.“O“, wim, w2mw, n3m, u4w,
wgn, ngm, and "7". This read.out data is output as the
stream S3_1 to the CRT 4_1. At this time, the repeat
reordering device 3_1, as shown in Fig. 23, does not
rearrange the segments for the input stream S2_1 and

15 outputs the stream S2_1 as it is as the stream 83_1.

case of 8X speed fast forward operation

Similarly, where the viewer requests an 8X speed fast
forward operation, the repeat reordering is carried out
by using exactly one-eighth of the segments of each

20 block.

Figure 24 is a diagram for explaining the switching
operation of the selecting device 2_1 when performing an
8X speed fast forward operationmn.

For example, assume that the 8X speed fast forward

25 operation is started from the time tc of the stream 46.



In this case, the reordering devices 1_1, 1 2, 1 3, 5 and 1 4 and the
not illustrated reordering devices output the streans 40 to 46 shown in
Fig. 24 to the selecting device 2_1. Then, first, the selecting device 2 1
t akes out a segment AO of the block A fromthe stream 46. Next, the
selecting device 2_1 switches the streama takes 10 out a segnment B4
of the block B fromthe stream 45. Next, the selecting device 2_1 switches
the_stream and takes out a segnent C2 of the block C fromthe stream 44.

Next, the sel ectihngpdewikatplel o2VWFighe4t haistecatcanslookesisosbmposednent
D6 of the bl ock B ?ron1thep§frean14g. Next, 15 the selecting device 2_1

switches the Stgﬁ?%§3§§|§%§?%3953 ?tsggngﬁgfggighttQg'hhgctht&bon1the

stream 42. Next, evice 2_1 swtches the stream and takes out
2 1°%ui tches thESSRRBLA ATe CARED Syt TrAedb Blbek. 3° O Ne bivck G
11 0ut put ot he FF s# EHLE gAse-side FRnrreriy PRYIGRR 2ty Traditd O
R
fifth, - 35 - sixth, and seventh pul ses of the segnent ulsi nal are

output after th&hs eticeamssdlsitgh46 mhown di Flg- A4 &9 £H8 Be etscllif‘ S e

series data output fromthe )
device 2_1. Then, first, the selecting device 2_1 takes

out a segment A0 of the block A from the stream 46. Next,
the selecting device 2_1 switches the stream and takes

10 out a segment B4 of the block B from the stream 45. Next,
the selecting device 2_1 switches the stream and takes
out a segment C2 of the block C from the stream 44. Next,
the selecting device 2_1 switches the stream and takes
out a segment D6 of the block D from the stream 43..Next,

15 | the selecting device 2_1 switches the stream and takes
out a segment E1l of the block E from the stream 42. Next,
the selecting device 2_1 switches the stream and takes
out a segment F5 of the block F from the stream 41l. Next,
the selecting device 2_1 switches the stream and takes

20 out a segment G3 of the block G from the stream 40.

As shown in Fig. 16(E), the selector 109 shown in

Fig. 11 outputs the FF switch signal 8108 indicating the
value obtained by ﬁdding "—1; to the value of the D-FF
111 as the switch signal £109 tq the selector 110 at a

25 timing when the first, second, third, fourth, fifch,



sel ecting device 2_1 to the repeat reordering device 3_1 5 becones the
data conposed of the segments marked with "*" shown in Fig. 24. One segnent
i's tgken out from each block, and an 8X speed fast forward operation is
realfzed. Then, the repeat reordering device 3_1 rearranges the segnents
marked with "*" shown in Fig. 24 10 as own in Fig. 25 and transmts
the rearranged stream As seen from Fig. 2 the nunber of the segnents to
be read beconmes one-ei ghth for each bl ock. The repeat reordering device 3

1 stores (witges he gbL:
e e oo o e it st
ghgmzd?LeE?SS goggpgﬁ &ﬁter tPg bloék’Pu§sE s@gna?nﬂp"ZQ ghtphe. merory |a

the switch 1c is connec ed th S I TeR bp & State phere

o _the t 1d
fﬁnnESBEd to thg ”Eﬁﬁr 3 g?ﬂﬁ’ FﬁEHE%*SrBei%ggsagg%dggﬁﬁgFnfgﬁmgéggr ofIS

e addresses "0", "1", " 3" ", e "

data i s output §1Fﬁ51§9r§&NFS§ ?—PotPhEEERfeQeft ?oFéerlanéeG?ﬁe repeat
reordering device 3_1, as shown in Fi , does, not aLrange Lhe
segnents for t hbecnpes §Pﬁe§#F32c9mp°sedSBf tgﬁd“&ﬂ?ﬁﬂ?§ Fﬁg gﬁrgég182 1 as
It is as the stream S3_1. Next, an explanation wll| be made of the remﬁnd
operati on. shown in Fig. 24. One segment is taken out % ach

_block, and an 8X speed fast forward operation is
realized. Then, the repeat reordering device 3_1
rearranges the segments marked with "*" shown in Fig. 24

10 as shown iﬁ Fig. 25 and transmits the rearranged stream.
As seen from Fig. 25, the number of the segments to be
read becomes one-eighth for each block. |

The repeat reordering device 3_1_stores (writes) the
eight segments contained in each block constituting the

15 input streaﬁ 82_1 shown in Fig. 4. in the regions
indicated by the addresses mgn, mqm, ®3n,6 w3w,  wqw, 65w,
ngn, and "7" of the memory la shown in Fig. 9 as shown
in, for example, Fig. 22. Tﬁen, in a state where the
switch lc is connected to the memory lb side and the

20 switch 1d is connected to the memory la side, the memory
1a is read out in an order of the addresses "0", “1",-
ngn, mw3nw, mugn wgm mge  and "7"., This read out data is
output as the stieam 83_1 to the CRT 4_1. At this time,
the repeat reordering device 3_1, ae shown in Fig. 26.

25 does not rearrange the segments for the input stream S2_1



Case of 1X speed rew nd operation 5 The reordering device 1 1
réarranges the segments explained by using Fig. 7 and Fig. 8 in units of

bl ocks and generates the stream S1_1. The stream S1 1 is output as it is as
the Stream S2_1 to the repeat reordering device 3 1 via for exanple the
selecting device 2_1. 10 The repeat ygeardering device 3_1 stores
(wites) the eight segnents contained in each bl ock constituting the input
stream S2_1 in the regions indicated by the addresses "O", "1", "2", "3",

gt wgn Thgn €£& 3§§pgé t BRe "BEPENM! 8251048 10 fB0asSthe stmeam | $3_% or
exanpl e, 15 Q. . Then, in a state where the swtch 1c is. connected

to the nenory | b si nd_ih | : ' P the rewingd | a sid
the nenory la is rég xgﬁta%nggﬁﬂ%%ég%&gf*?%goggg§%§§e§ AR q[5", fi"?’

"6, "2", "4", and "0%. This read out data is output as the 20 stream
S2_1 to the sel 8RBFRG 8Bvice 2. 1. At this time, the repeat reordering

device 3_1 rearranges the_segnents for -t ' eam S2_1 as shown in
5, oo ok S b St bR o o B
ghgrzs!ectﬁrg dﬁinEhE_Iegﬁ ipg geyice &h@%r%%F?%Pﬁ?ﬁgt§Z2§9§§§%§§L235ﬂd
g on- A tekilgii:h %g?ugiggq%abqg7d%¥hF%ig%—£’i%—%hi%s3bf blocks
and generateé the stream 31_1. The stream 81_1 is output
as it is as the stream S2_1 to the repeat reordering
device 3_1 via for example the selecting device 2_1.

10 The repeat reordering device 3_1 stores (writes) the
eight segments contained in each block constituting tﬁe
input stream S2_1 in the regions indicated by the
addresses "0, "i®, ©"2%, "3",6 "4©", "5", "6é", and "7" of
the memory la shown in Fig. 9 as shown in, for example,

15 Fig. 27. Then, in a state where the switch 1lc is
connected to the memory 1b sidg and thé switch 14 is
connected to the memorylla side, the memory la is read
out in an order of the addresses "7", "3", "5, "iv", "6",
na-, "4",'aﬁd non . This read out data is output as the

20 stream §2_1 to the selecting device 2_1. At this time,
the repeat reordering device 3_1 rearranges the segments
for the input stream S2_1 as shown in Fig. 28 and outputs
the stream S3_1.

case of 2X speed rewind operation |

25 Figure 29 is a diagram for explaining the switching



and 1_ 4 shown in Fig. 4 and not illustrated reordering 5 '

the streams 50 to 56 to the selecting device 2_1. Then? mhergerkgezxoggggé
remnpd_operat!on is commenced fromthe time tr of the stream 50, first, the
sel ecting device 2_1 takes out the segments GO, G4, &, and &6 bf t he block
G fromthe stream 50. Next, the 10 sel_egtji ng device 2_1 switches the
stream and takes- out the segnents F1, F5,F%, and F7 of the block F fromthe
stream 51. Next, the selecting device 2 1 switches the stream and takes out

the segnents EI)pggaEfgn BfgtEQ géléﬁgiﬂ%oggvghérpﬂ1tbﬁoﬁﬁrﬁﬂnrﬁﬁ. dext ,

the selecting 1 evi ce sw tches the stream and takes o
ut the
segnents D1, D5, D3, and D7.9f Lhgy,b D t 54. Next
cinsr oERFoeRill hofk, pBRa ko OBeBhE IR 10 ons O

sel ecting devi st ream an es out the segnents GO 4
&, and G of the block, G fromthe strea 0 hg [ i ¢ ’
16(F), the sel ect or T208NeRoFRASPA gPﬁ.rfggégﬁﬁﬂ sd?ﬁécféw§§%;t§%@§:gﬁgigélO?
i ndi cating the val ue obtai ned by_adding "3" t 3 v Ig af b Bekhglll at
the time of theapdl de2oBhpWR 4P Fﬁ€°bao§P pﬂpge gﬁaﬁgF Eﬁ as Pﬁg Swch
signal S109 to the selector 110, outputs 25 tg | o pul kgpal BP
and t hen oét put devigeREQntput the strepmg S0y k8l glg? gﬁ&ié&?ﬁﬁgigﬂe val ue

obt ai ned by adding "1" to the value of D-FF 111 as th ] '
to the sel ector devicet 2t le Themgwhexe the 2¥sFpred Tewina' $pe?aliBn 23°°

commenced from the time tr of the stream 50, first, the
selecting device 2_1 takes out the segments G0, G4, G2,
and GS of the block é from the stream 50. Next, the

10 selecting device 2 1 switches the stream and takes out
the segments Fl, F5, F3, and F7 of the blbck F from the
stream 51. Next, the selecting device 2_1 switches the
stream and takes out the segments EO, E4, E2, and E6 of
the block E from the stream 53. Néxt, the selecting

15 device 2_1 switches the stream and takes out the segments
D1, D5, D3, and D7 of the block D from the stream 54.
Next, the selecting device 2_1 switches the stream and
takes out the segments GO, G4, G2, and G6 of the block G
from the stream 56.

20 As shown in Fig. 16(F), the selector 109 shown in
Fig. 11 outputs the REW switch signal 8107 indicating the
value obtained by adding "2" to the value of the D-FF 111
at the time of the pulse output of the block pulse signal
BP as the switch signal S109 to the selector 110, outputs

25 the block pulse signal BP, and then outputs the REW



pul se of the segnent pulse signal SP is output. 5 It
of."l".to the value of the D-FF 111 neans, gs shown in FigFrgé,tPﬁeaddltlon
smntghlng to the adjoining streamin the direction fromthe stream 50
tpmgrd_the_strean156 such as switching fromthe stream50 to the stream 51
and” switching fromthe stream 53 to the 10 stream 54. Further, the
addition of "2" to the value of the D-FF’1f¥aﬁbans, as shown in kig. 29

the switching of the stream while skipping exactly one streamin the ’

direction fromthe, siream5 r ap,56 ' ' f
Eﬂe strean1gé tEf%ﬁﬁhsPF@&ﬁ?S%ggﬁdgféﬁsaégaﬁtgh?nga¥$§n??ﬁ§!§%§22%354r?21
e stream56. At this tinme, the ti seLi es_dat a; oyt f ) t

?ﬁglcg 2_1tt0 tﬁEdSEgeag r &8r & FiH§E§8v95e8§fg %géoﬁégg§ﬁegggkgﬂggﬁg%§gdI2?
segnents marke y "*" shown in Fig. 29, . Four _seqgne h

out from 20 8388 BPokke gRdeSLtoOX %&geatrgﬁﬁngiﬂﬁgga?ﬁ%% ?ggrggpggggken

Ibgn, the repeat reordering device 3_1 rearranges the segnents marked wth
shown in Fi pulge of thewsegmentypulse,fdd n§ﬁi3§ PﬂEpP arranged

stream The repeat reordering device 3_1 stores (wites) the 25 ei_ght

segnents centai ned Hereaclthel edditdon ofutiligtonshe valye ofj kBgt DsFFeam

?271 Ln'the regions indicated by the addresses "O", "1", "2", "3"  "4"

57, "6", and " 1'110iean®,memmhdvn dmowid.n 29.gthe swisiehimg o the

exanpl e, )
adjoining stream in the direction from the stream 50
toward the stream 56 such as switching from the stream 50
to the stream 51 and switchiﬁg from the stream 53 to the

10 stream 54. Further, the addition of "2; to the value of
the D-FF 111 means, as shown in Fig. 29, the switching of
the stream while skipping exactly one stream in the
direction from the stream 50 toward the stream 56 such as
gwitching from the stream 51 to the stream 53 and

15 switchiﬁg from the stream 54 to the stream 56.

At this time, the time series data output from the
selecting device 2_1 to the repeat reordering device 3_1
becomes the data composed of the segmehts marked by "*"
shown in Fig. 29. Four segments each are taken out from

20 each biock, and a 2X speed rewind operation is realized.
Then, the repeat reordering device 3_1 rearranges the
segments marked with "*" shown in Fig. 29 as shown in
Fig. 30 and transmits the rearranged stream.

The repeat reordering device 3_1 stores (writes) the

25 eight segments contained in each block constituting the



Fig. 31. Then, in a state where the switch 1c is 5 connected to the
menory | b side and the switch 1d is connected to the nenory |la side, the
“nmenory la is read out in an order of the addresses "3", "1", "2", "O0", "7",
"5",7"6", and "4". This read out data is output as the stream S2_1 to the
selecting device 2_1. At this time, 10 _ tfip repeat reordering device 3_1
rearranges the segnents for the input stream S2_1 as shown in Fig. 32 and
outputs the stream S3_1. Case of 4X speed rew nd operation Next, an
expl anation w |} B8 "BHiSelin 82C2SEnBRECragibns ifddicated bgwehe operation
Is carried out. E]gure 33 1s a diagram for explaining the swtching
operation of th LkNgpdeViga 2ujnshe | Aglri, gng4, Wagn, pghfiorpirngga 4X
speed rew nd opggé?kgﬁghThg étrgaﬁs %7'to!2§ are output fromthe reordering
20 device 1 _1.to_the_selectj devi 2 & he,4Xggpe Wend
SrICUECEhBAmITH $3g2 3 alBhBwhEndXpERCELaROY

operation is co nPeR ime tr of fhe stream57, first,

sel ecting device, 2 1_takes out .the s nt . t pock G from
the stream 57. ﬁéﬁF,3§heT§§Pécﬁpna 3§3£§ew.f?gg%ﬁgcﬁégegﬁeagtrgan1and 25
takes out the segnents F2 and_F6 of the_blo F fro

th 3. t
58. Next, Bhe sePaaerkgdute theomemory: 9. 810g. 208, & %W&tfgkg %ﬁf [ﬁgm

segnents E1 and E5 of the block E fromthe stream 59. Next, .the selegﬁing
device 2_1 connected to the memory la side, the memory la is rea

out in an order of the addresses "3", "1¢, ®2", "O", "77,

ngn, wgw,  and "4". This read out data is output as the
stream S2_1 to the selecting device 2_1. At this time,

10 the repeat reordering device 3_1 rearranges the segments
for the input stream S2_1 as shown in Fig. 32 and outputs
the stream S3_1.

Case of 4X speed rewind operation

Next, an explanation will be made of a case where a

15 4X speed rewind operation is carried out.

Figure 33 is a diagram for explaining the switching
operation of the selecting device 2_1 shown in Fig. 4
when performing a 4X speed rewind operation.

The streams 57 to 63 are output from the reordering

20 device 1_1 to the selecting dévice 2_1. Where the 4X
speed rewind operation is commenced from the time tr of
the stream 57, first, the selecting devicg 2_1 takes ouf
the segments G0 and G4 éf the block G from the stream 57.
Next, the selecting device 2_1 switches the stream and

25 takes out the segments F2 and F6 of the block F from the



swi tches the stream and takes out the segments D3 and D7 5 of the bl ock
D fromthe stream 60. Next, the selecting device 2 1 switches the stream
and }akes out the segments CO and C4 of the bl ock C fromthe stream 62.
Next’, the selecting device 2_1 switches the stream and takes out the
seghents B2 and B6 of the block B from the gg ream 63. 10 As shown in
Fig., 16(G, the selector 109 shown in Fig. 11 defines the REWswi tch signal
S107 indicating the value obtained by adding "2" to the value of the D FF

111 at the tinmegpfeifiesnyl RExEY! BHE 8E168€ihy0aévIee SR i gmitcles ashe he
swi tch signal Sﬁg%. Then, it outputs this 15 smﬁtcﬁ—signal S109 to the

sel ector 110, apd,.after hheaRdbPohtOtnthBeghBaksPELS&ndi B5abE BEhe bl pek s
the REWsw tch S|6né% éﬂé?-?ng%cating theeegluesobtainedﬂby addiﬁg "??kto

the value of D-EF_11 t it gl Sigpal 9 e 19 at th
ti mng when thegsgﬁgéd?ﬁﬁoﬁéra%%u§?ﬁ gﬁgeéig%ﬁ Sﬁ?ggggg ?ﬁgigggﬁﬁgtapulsg
|

signal SP are OUt§%§h9§tP 8 gg%%gﬁ,ahaegakgg agﬁiEﬁedgéﬁmQHEBUb3féﬁ&1bVe

ighggtggg ?erLdEW f reordering device beconmes the data
sed o e segments marked by "*" 2 shawn i g, Fi gya3 :
each are t&ken BﬁtgPPoPF°°k-D4%r- kPR B?ESQP gﬁd ge%§'sgggd§?é§¥ﬁaﬁﬁgnEntS

operation is realized. Then, th ' i ce
Che Segment s rmBREACH @nl- SwisgBaR CRerAGTess a0aakanke yut the”BebABHEs

C0 and C4 of the block C from the stream 62. Next, the
: gelecting device 2_1 switches the stream and takes out
the segments B2 and B6 of the block B from the stream 63.
10 . As shown iﬁ Fig. 16(G), the selector 109 shown in
Fig. 11 defines the REW switch signal 5107 indicating the
value obtained by adding "2" to the value of the D-FF 111
at the time of the pulse output of the block pﬁlse signal
'BP as the switch signal S109. Then, it outputs this
15 switch signal S109 to the sglector 110, and after the
output of the block pulse signal BP, outputs the REW
switch signal 8107 indicating the value obtained by
adding "1" to the value of D-FF 111 as the éwitch signal
8109 to the selector 110 at the timing when the second,
20 ‘fourth and sixth pulses of the segment pulse signal SP
are output;
At this time, the time series data output from the
selecting device 2_1 to the repeat reordering device 3_1
becomes the data composed of the segments marked by "*"

25 shown in Fig. 33. Two segments each are taken out from



Fig. 34 and transmts the rearranged stream 5 The repeat reor [
device 3_1 stores (wites) the eight segnents contained in egch blgngerlng
conetltutlrg"the i nput stream S2 _1 in the regions indicated by the
agddresses "0, "1", "2", "3", "4", "5", "6", and "7" of the nenory la shown
inFig. 9 as shown in, for exanple, 10 _ Riyg._ 35. Then, in a state where
the switch 1c is connected to the nenory 1b S|de and the swtch 1d is
connected to the nmenory Ia side, the nenory la is read out in an order of

the addresses "13 O g o W " " ,
ach bPock, 3and & 4x 8peedirewind opéfatfon iIkiseakizmedut
data is output as the ﬁg streantsgpl to the selecting device 2_1. At

this time, the eat o] g 1 a S f
Mot St eam SAHBES thEvkIphRIzdBYaRIdatasRce B rbiorangatne o (he

8X speed remnnd§%8§§égbgﬁﬁrgﬁﬂnﬁ&th MNeXt gndineXp! #gL1 89 gblghgﬁnngﬂe of

t he case where operatlon s carried out. Figure 37 is a

di agram for expl h

Shoan i1 Fi g 4% afen3BerAtr FERGSHA X BRe %%a?%aﬁﬁaﬁﬁﬁe?étﬁC"”g device 21
Streans 64 to 70 are output fromthe reoraerln g E

1.3, and 154 and noThe| rgeepki E8OFEEr BRI Svﬂgglée% B5OFRE gé# élng geV|ce

2 1. Where the 8x speed rew nd operation.is connE ced f
r
eight segments co%talned in each oc co%gkagu the

input stream S2_1 in the regions indicated by the
addresses "0", "1", "2®, ©3%, 4", "5, "g", and "7" of
the memory la shown in Fig. 9 as shown in, for example,

10 Fig. 35. Then, in a state where the switch 1c is
connected to the memory 1b side and the switch 1d is
connected to the memory la side, the memory la is read
out in an order of the addresses "1", "0", ™37, w2, "5-,
ngn, w=7w_ and "6". This read out data is output as the

15 stream S2_1 to the selecting device 2_1. At this time,
the repeat reordering device 3_1 rearranges the segments
for the input stream 82_1 as shown in Fig. 36 and outputs

the stream S3_1.

Case of 8X speed rewind operation

20 Next, an explanation will be made_ef the case where
an 8X speed rewind operation is carried out.
Figure 37 is a diagram for explaining the switching
operation of the selecting device 2_1 shown in Fig. 4
when perforﬁing an 8X speed rewind operation.

25 Streams 64 to 70 are output from the reordering



of the stream64, first, the selecting device 2_1 takes 5 out the
segnment GO of the block G fromthe stream 64. Next, the sel ecting device

2 1 switches the stream and takes out the segnent F4 of the block F from

t he, stream 65. Next, the selecting device 2 1 switches the stream and t akes
out ' the segment E2 of the block E fromthe,50_ stream 66. Next, the
selecting device 2 1 swtches the stream and takes out the segnent D6 of
the, block D fromthe stream 67. Next, the selecting device 2_1 switches the

stream and takegepiibekng 2P91eR) €13 pf afi@e1 bk 0ghd Gaét 0b1 st satedm 68.
Next, the selectlng device 2_1 15 swi tches the stream and takes out the

segment B5 of tPSo?b&EL_‘ng éé éEetétEﬁﬁ”hﬁﬂecBEﬁé , déWEcech eTt i Mgere Ve

Ehé :rﬁéggfiothe ssreamIn Fl ei out t ﬁgsggnent Aﬁagé ;23 bI?czaS‘froE
g% ?Egpgiithilégvfgﬁf cﬁe5|gna? g%ggiogta?neéﬁﬁyﬁgﬁdlng "Zﬁﬂ?oﬂthe Eglugg
of the pul se onguFL8$s§%%L§I82kgggFgglgga%gFgggpéghgcag?%%é? gioﬁ?ﬁﬁ%lg?
ohralned 1) ndonk the PasmRbeLgbiotEsE RiB! 81sESy, oadl RRRRLE
signal S109 to the selector 110 at the timn St o]
Eglrd, fourth, NPKER, t?PxFﬁle&ﬁ&ngeQENPﬁepakgegwﬁgc# Egﬁngﬁ %ﬁlge si gnal
' takes out the segment F4 of the block F from the stream
65. Next, the selecting device 2_1 switches the stream
and takes out the segment E2 of the block E from the
10 stream 66. Next, the selecting device 2_1 switches the
stream and takes out the segment D6 of the block D from
the stream 67. Next, the selecting devicg 2_1 switches
the Stream and takes out the segment Cl of fhe block C
from the stream 68. Next, the selecting device 2_1
15 switches the stream and takes out the segment B5 of the
block B from the stream 69. Next, the selecting device
2_1 switches the stream and takes out the segment A3 of
the block A from the stream 70.
As shown in Fig. 16(H), the selector 109 shown in
20 Fig. 11 outputs the REW switch signal 8107 obtained by
adding "2" to the value of the D-FF 111 as the switch |
siénal S109 to the selector 110 at the time of the pulse
output of the block pulse signal BP, and after the output

of the block pulse signal BP, outputs the REW switch

25 signal S107 obtained by adding "1" to the value of D-FF



are output. 5 At this time, the tinme series data output fromthe
selecting device 2 1 to the repeat reordering device 3 _1 becones the data
conposed of the segments marked by "*" shown in Fig. 37. Two segments each
are taken out from each block, and the 8X speed rew nd operation is 10
reaflzed: Then, the repeat reordering devi 3.1 rearranges the segnents
marked with "*" shown in Fig. 37 as shown in Fig. 38 and transnmts the
rearranged stream The repeat reordering device 3_1 stores (wites) the

ei ght segnents taLn [ I gyt { ]
S2_1 in the regfggsg#ngﬂ%a?ggeﬁg ?%§ﬁ§é§§£ggé§g"5§? é?F?dﬁgf,l%gP?t"j%?ea”]

"5", "6", and "7; of the ne y ho LAaFi gns Qgas i exa
Fig. 39. Then, FﬁméngtHﬁgnmggéef#ggéémpgghﬂié ?glggﬁngg?ggﬁfoﬁ%ﬁghﬁenore ?b

side and the switch 1d is 20 onnected to,{he LAd8s ah

la is read out Pﬁxﬁh'oﬁﬂgrSSVePﬁg Bﬂgﬁggsgg tbg,sE§“,£¥Zbﬁléé"?lg%#f gggvfy
6", and "7". This read out data is output as the stream S3_1 to thé
sel ecting devi care eutputihis tine, the repeat reordering device 3 1

rearranges the segnents 25 for the input stream S2 1 as shagwn i [
and out put § - 44At FhéssFﬁE§n1SbelFiPPgﬁP§1§5,H%F§T°§g?u§ngrﬂwéeh§égéhga

the states of the 2X speed, 4X speed, and 8X speed rewind,ko '
: , ) era
selecting device 2_1 to the repgat reorderin de%&8253_1

becomes the data composed of the segments marked by "*"
shown in Fig. 37. Two segments each are taken out from
each block, and the 8X speed rewind operation is

10 realized. Then, the repeat reordering device 3_1
rearranges the segments marked with "*" ghown in Fig. 37
as shown in Fig. 38 and transmits the rearranged stream.

The repeat reordering device 3_1 stores (writes) the

eight segments contained in each block constituting the

15 input stream S2_1 in the regions indicated by the
addresses "0", "1", "2", m3®, ©"4v, ©"57, "6", and "7" of
the memory la shown in Fig. 9 as shown in for example
Fig. 39. Then, in a state where the switch 1c is
connected to the memory 1lb side and the switch 14 is

20 connected to the memory la side, the memory la is read
out in an ordér of the addresses "0", "1", "2", "3", T"4",
wgn_ wgm, and "7". This read out data is output as the
stream S3_1 to the selecting device 4_1. At this time,
the repeat reordering device 3_1 rearranges the segments

25 for the input stream S2_1 as shown in Fig. 40 and outputs



seen by a tine series, respectively. It is seen that for 5 each bl ock,

t he nunber of the segnents read becones one- half, one-fourth, and

one-ei ghth of the nunmber of segnments of the block, respectively. Further,

- when assuming that for exanple n = 3 and the block Ais divided into nine
segnents A0 to A8, since 9 10 I's the sq e of 3, 0Oto 8 are represented
by 2-bit trinary nunbers to which A0 to A8 are nmade to correspond,
respectively (Fig. 41(a)). Then, simlar to the time when each block is

divided into eigﬁé,serg%y ggvgnse operation is carried out on the 15
trinary nunbers I g. . Figure 42 shows the result of the change at that

time. Further, simLarl sonL:Q t r aki1EC0oBHeEhEW: thBCstatBshbE
reverse operation i 1€3¥?igh'oﬁFaéna?ﬁesggiﬁééy nunbers (Fig. 43). The
situation is shown i

n Fiqg. J44. t hough _nat oindi e 0
drawi ngs, with the §§h§P%ﬁFnk# gsg?eﬁﬁ Fﬁg ggggbggﬁb% gﬁgéf?pﬁﬁgggﬁﬁﬁbering
the segnents by trinary nunbers, it is possibl.e to reali,ze S 9X
speed fast forwSegnRobdT & tIHe £FCE ﬁ%s vFéHé g@ SWi % Phgﬁ?%e§aq
streans. 25 Further, simlarly, when nunbering the blocks -
- n-ary nufberseach bﬂ-%sit&%me&aquzéhﬁaﬁm’ér FeB5-PEECBR ygﬁlg_

rew nd operations of speeds of nultiples of powers of n by _switching the
streans. half, one-fourth, and one-eighth of the number o :

segments of the block, respectively.
Further, when assuming that for example n = 3 and the
block A is dividea into nine segments A0 to A8, since 9
10 is the square of 3, 0 to 8 are represented by 2-bit
trinary numbers to which A0 to A8 are made to correspond,
respectively (Fig. 41(a)).
Then, similar to the time when each block is divided
into eight, a bit reverse operation is.carried ouf on the
15 trinary numbers (Fig. 41). Figure 42 shows the result of
the change at that time. Further, similarly, also in the
repeat reordering, the same bit reverse operation is
carried out on the trinary numbers (Fig. 43). The
gituation is sﬁown in Fig. 44. Although pot indicated by
20 the drawings, with the same thinking as in the above
| embodiment, when numbering the segments by trinary
numbers, it is possible to realize 3X speed and 9X speed
fast forward operations and rewind operations by
 switching the streams.

25 Further, similarly, when numbering the blocks by



14 was expl ai ned that special reproduction of 5 vari abl [
possible if the above nethod was used. As understood mhgnevfgﬁfggliig 17
Fig. 21, Fig. 25 Fig. 30, Fig. 34, and Fig. 38, however, conplete fast
forward operations and rew nd operations are not realized even when using
the present procedure. Wile conplete 10 speci al reproduction is

achi eved when viewed within the blocks, disfortion is generated between

bl ocks. For exanple, the 2X speed fast forward operation shown in Fig. 17

is a conplete nultiple fasts ' ty r&\\Edlst\ £duwa h
bl ock since evetV1% nuﬁ%?ﬁgf gggﬁ%n &gég%gggggéﬁggizﬂiver,vﬁﬁe Iég?c

B are spaced apPEERFORTBAERACt ARE o0, OBOF A EoRg oL SRbeds IoE D LS er
comer el e Rt anaick, 8 kb A SE P, bpokiest peorert of the
forward operation of Fig. 21,_since each block is , speed fast
segnents, - i deal |y tﬁErUane§91§EE€§st§?giﬁPg?ﬁﬁ#srgﬁggagggﬁgétgngLt in
e o o Do 43S, 15°CE3, SPope e R e SBRE
it isdifficult to fealzzg gpnggrgre rbdﬁct;onﬁﬁa QBPOHﬁE' ' re, wile
all cases of As undexrstood whenpviewing Fig.vi99 %12L9919r§§§§'9§,'n
Fig. 30, Fig. 34, and Fig. 38, however, complete fast
forward operations and.rewind operations are not realized
even when using the present procedure.-While complete
10 special reproduction is achieved when viewed within the
blocks, distortion is generated between blocks.
For example, the 2X speed fast forward operation
shown in Fig. 17 is a complete multiple speed fast
forward operation viewed within each block since every
15 other segment is accessed. However, the last segment of
the block A which is accessed and the first segment of
the block B are-spaced_apﬁrt from each other on a time
series by 2 segments. Further, conversely the last
segment of the block B and the first segment of the block
20 Cc are adjacent to each other.
gimilarly, in the 4X speed fast forward operation of
Fig. 21, since each block is composed of eight segments,
ideally there is an access at intervals of 3 segments,

but in actuality there are portions in which the access

25 is made at intervals of 5 segments or adjoining segments



g@rlable speeds, there have been requests to raise the 5 precisioh even
for just 2X speed special reproduction - which is nost frequently carried
out . Therefore, the reordering by the bit reverse operation is inproved and
t:he ‘met hod of reordering changed for every block. For exanple, where a

bl ock is 10 divided into eight segmentsgygafter the usual bit reverse
operation is carried out as shown in Fig. 45 (Fig. 45(b)), the four
segnents of the first half and the four segnents of the latter half are

further switch &‘f@gf@&ﬂc@&her (Fig. 45(c)). As aresult; the data in the
15 bl ock exhibrt the order as shown in Fig. 46. In order to reverse this

reordering (hereinaffer. LeifL'ef 18 @SrRfchIV’ @¥efeodiizé capsctaDperation
to the original stZ%e, as shown ?n Fig. 47, it is suffi%ient to aBpIy the)

to _ wn T Fig. _
First hal i ang FApFoRuRsieh hREThp ¥ bEGR"Prebfelon 1aPAIRNERdD of B ¢

ereof 1s showmn in Fig. 48. A

case where this in&agxg?ﬁgéép%?gghég?o g@gtbggnagFS%EgtgsgalrQigergﬂgrse

operation are alf® or every to carry out a 2X

speed fast forward 25, operation,is_shown_in.Fi from

;BSIied-tgﬁth caggﬁiﬁigﬁ REFF Py. Jp8t ?%esagﬁglthFigévggggsggg?E%#on is
e o '

The start and tHBAFRpAg,B@ski Erequently darzied sut: (A © & and @ from

Therefore, the reordering by the bit reverse
operation is imbroved and the method of redrdering
changed for every bloék. For ekample, where a block is

10 divided into eight segments, after the usual bit reverse
operation is carried out as shown in Fig} 45 (Fig.
45(b)), the four segments of the first half and the four
segments of the latter half are further switched with
each other (Fig. 45(c)). As a result, the data in the

15 block exhibit the order as shown in Fig. 46. In order to
reverse this reordering (hereiﬁafter, referred to as an
improved bit reverse operation) to the original state, as.
shown in Fig. 47, it is sufficient to apply the bit
reverse operation after first switching the four gegments

20' of the first half and latter.half. The situation thereof
is shown in Fig. 48. |

A case where this improved bit reverse operation and
the usual bit reverse operation are alternately carried
out for every block to carry out a 2X sbeed fast forward

25 operation is shown in Fig. 49. As seen well from the'



reverse operation is applied to the even nunbered letter 5 desi gn

bl ocks (B, D, and F). Wen viewi ng the selected segnents in a ting 22$?es
thex become the segnents marked by "*" as shown in Fig. 50. It is seen t hat
th_access is made at every other segnent throughout the blocks. 10

In a 2X speed rewi nd operation as well, sigklarly, if the inproved bi t
reverse procedure is used, access at every other segnment becones conpletely
possi ble. Further, while the procedure of switching the four segnents of

the first half éﬁﬁbéf BoRCWiERI Pigl 155 dhe ushal tivit heéverse opaxat]
: i Wmer
for the order after tﬁe bit reverse operation was used as the inproved bit

reverse operatigp Lol gaPegseRh aECHLBA ed! BrearTass gndtearblocks

obt ai ned even it rearrangenent procedure is used. 20

Further | whi e {Re @1 gerk ATRRChIRA! C5ese LRA"CRUOBIBISvgacBoeL oS

alternately, o] e sane effects even if three or

nor e rearrangenent ngcgﬁgggﬁgéﬁnggegggggeahgopgggegyéﬁ hﬁgﬁgfg&eﬂeégér

SYSLZnFL?fEQ gg::::tus of. the present _enbo ?ch{ L0 e hata cof
even if thére i§e§i9PBEGdoP1PF§ﬁsz§sstnanqggétgﬁggr%?ﬁgﬂggngﬂgngre?I’is
possi bl e to handl e
: selected segments in a time series, they become the
gsegments marked by "*" as shown in Fig. 50. It is seen
that the access is made at every other segment throughout
the blocks.

10 In a 2X speed rewind operation as well, similarly, if
the improved bit reversé procedure is used, access ai
every other segment becomes completely possible.

Further, while the procedure of switching the four
segments of the first half and four segments of the

15  latter half with each other for the order after the bit
reverse operation was used as the improved bit reverse
operation in the present embodiment, the same effect can
be obtained even if another rearrangement procedure is
used.

20 Further, while the present embodiment uses two"
rearrangement procedures alternately, it is possible to
obtain the same effects even if three or more
rearrangement procedure are used and the procedure is
changed for every block.

25 As explained above, according to the data



t.hose requests. 5 Further, according to the data 1tti

appar atus of the present enbodi nent and thg met hod thereg¥anfg1}glggssible
to handl e requests for the data to be transnmtted at vari abl e speeds of 2X
spe€d, 4X speed, etc. 10 As expl ai ned above, according to the data
transmtting apparatus of the present emhodigment and the nethod thereof,
even if there is a flood of transm ssion requests for the sane data, it is

p055|ble to handl e those requests. 15 Further, acco

rding to the data
transnmtting a agﬁteingheppaﬁéeaé 6fbehénprésent! ehbodiment andrihe
even in a case en handling a plurality of transm ssion requests by a

single stream p t atgz I
as fast forwar d’lll ‘Eﬂr:ielflgvldng],iakm’E QVéﬁ ife?%éﬁﬁﬁf?hziﬂg‘zgﬁfﬁlﬁﬁa??m"%ﬁ? ;h

transmtting apgg&g%gggogognghgrgaﬁ tdEEQOdiEEEE pBHsibte®bRéndbDer eof , a

high quality fa rewm nd o

peration can be carried out. 25
Note that the best nopdes forsmnrklng the data - 49 - receiving apparatus
of the present FRQBRt FEAUERESrhe nethod thereof correspond to the best

modes for vorking the data transmytLingo2RRa" ahta 2RdnkiecERhGOspbaRaLES
of the present embodiment and the method thereof, it is
possible to handle requests for the data to be
transmitted at variable speeds of 2X speed, 4X speed,
etc.

10 As explained above, according to the data
tiansmitting apparatus of the present embodiment and the
method thereof, even if there is a flood of transmission
requests for the same data, it is possible to handle
those requests.

15 Further, according to the data transmitting apparatus
of the present embodiment and the method thereof, even in
a case when handling a plurality of transmission requests
by a single stream, it is possible to realize special
reproduction formats such as fast forward, rewind, pauée,

20 etc.

Further, according to the data transmitting apparatus
of the pfesent embodiment and the method thereof, a high
quality fast forward and rewind operation can be carried
out.

25 ] Note that the best modes for working the data



expl ai ned above. 5 | NDUSTRI AL APPLI CABI LI TY The data transmtting
apparatus of the present invention and nethod thereof.- and the data
~receiving apparatus and nmethod thereof can be used for services such as VOD
“in various circunstances. 50 CLAI M5 1. A data transmtting apparatus
~conprising: a rearranging means for rearrangng, for a plurality of tine
seri.es data having the sane content to 5 be transmtted staggered in tine
by exactly the anount of block data of a predeterm ned size, the order of a
plurality of segasaivdahaappapaedst ofnthedpreseatchnventionngndhthebl ock
data by a predeterm ned pattern in units of the correspondi ng bl ock dat a;

10 anaehea! therdBensokeespehactonghenbebtonoaennforhworkingl ity
of rearranged tine series data; and a repeat rearrangi ng nmeans for

restoring the obflgr qgta! BeaREaTERlnY hRpakatls sacEhelnbLiBASERBEROtala in

units of the blo at a. data transm tting apparatus as set
forth in claim1l ﬁ%erein- e _sel ecting neans successively sw tches and
sel ects one frofffR 3e§h E"%WST'ality of rearranged tine series data at

predeterniged tine &%%%%&%&%ﬂ 0 REGRRB30GHyN th the predetermined speed.

The data transmitting apparatus of the present
invention and method thereof and the data receiving
apparatus and method thereof can be used for services

such as VOD in various circumstances.



20 3. Adata transmtting apparatus as set forth in [

wherein the rearrangi ng means rearranges the order of the sggﬁéglldggagin a
pattern which arranges the segment data at positions |

r_}unﬁerjs obtained by reading in a reverse direction nu EmﬁmﬂH ﬂEﬂk when
nunbering in an n-ary (n being an integer. @f 2 or = -*5lc - nOme) sf t in
a tenporal order the segment data contained in the block data. 4. A data
transmtting apparatus as set forth in any one of clains 1 to 3, wherein
the rearrangi ng nmeans 5 rearranges thecaadms of the segnent déta by usin
different patterns for adjoining block data so that the tine series data ’

restored by the repgat rear | i 1153 ' ;
at predeterm ned intérvals é%ﬂ%%@éﬁ%ﬁé)ﬁgﬁﬁ e%mg‘ncat o

rearrangenent. 5. A data transpjfi o S hVe '
ELEBSLL;% ?f E!ne Eerie% ﬁ?ﬁﬁfﬂ%é#%qu%%ﬁgaﬁ%f8§§%€$%ﬁ§2§%€rf?g%§2?{t;gr :
ntime exact t he |
82 v sFEarbARSCE P BB el RO d pecene ©
2d sizes constituti h :
inunits ob thebeotre§s§ﬁ§F;&|gga§ﬁg%sa;?%§§g§%?P yeﬁaBEggeEﬂ&”hﬂsﬁneabfern

plurality of g one irom anong the

block data of a predetermined size, the order of a
plurality of segment data of predetermined sizes
constituting that block data by a predetermined pattern
in units of the corresponding block data;

10 | | a selecting means for selecting.one from among
the plurality of rearranged time series data; and

a repeat rearranging means for restoring the
order of the segment data of the selected time series
data in units of the block dﬁta.

15 2. A data transmitting apparatus as set forth in
claim 1, wherein the selecting means successively
switches and selects one-frcm among the plurality of
rearranged time series data at predetefmined time
intervals in accordance with_tﬂe predetermined speed.

20 3. A data transmitting apparatus as set forth in
claim 1 or 2, wherein the rearranging means rearranges
the order of the segment data in a pattéin which arranges
the segment data at positioms corresponding to numbers
obtained by reading in a reverse direction numbers given

25 when numbering-in an n-ary (n being an lnteger of 2 or



20 rearranged tine series data; and restoring the ordéf of the segnen

data of the selected tine series data in units of the Qi tata
transmtting nethod as set forth in claimb5, where theqmmlm’ sll M“Fl S
qeygbted by successively 25 switching one from anmong t%ecplura ity of
rearranged tine - 52 - series data at _pgedetermined tine intervals in
accordance with the predeterm ned speed. 7. A data transnitting method as
;et L?rzﬂelgeglaln15 or 6, where the pattern of rearrangenent of the order
e A e e ee i T oct

corresponding to n tal ne reading in a reverse direction nunb
gi ven when nunbering, i n.an n-ary %ﬂﬁé Lh a tenporal order the o
gata foptaiﬂeq ??PY#&P?ﬁoﬁﬂ E@%é?iq ats. 8. WR dat a tranSWitt?ﬁgnﬁgthod
s set forth in any, one of claimb5 7 ' et 0
Zgggegg ?ﬁt? |”s] per4§)rrﬁg‘s$§/& k’f%’%ﬁ?i&%%ﬁ%ﬁsé géé‘gdj oi ni niglpbalrygﬁ
at the restored ti serjes data.,ls |

?LaP:edeternlnegnﬁifz C%ﬁ%@FC§|E°i%'tﬁﬂef?h% E@%?gééﬁgg%gﬁ% ore t Z ocated

angenent. 9. ata receiving apparatus whic elecijv eceives a
plurality bf tineasspngesdhhe ARIPR gEhEﬁgaﬁﬁg’Eﬁﬁ t §
P P by exat Ty the g eﬁ? ??§¥5n1¥?éd st agger ed

different patterns for adjoining block data so that the

time serieé data restored by the repeat rearranging means
is comprised of segments located at predetermined
intervals in the time series data before the
10 rearrangement.
5. A data transmitting method comprising
rearranging, for a plurality of time series data
having the same content to ﬁe transmitted staggered in
time by exactly the amount of block data of a
15 predetermined size, the order of a plurality of segment
data 6f predetermined sizes constituting that block data
by a predetermined pattern in units of the corresponding
block data;
selecting one £rom among the plurality of
20 rearranged time series data; and -
restoring the order of the segment data of the
seiected time series data in units of the block data.
6. A data transmitting method as set forth in claim
5, where the time series data is selected by successively .

25 switching'one from among the plurality of rearranged time



20 amount of a bl ock of a predeterm ned size, wherein—ttie block data.is

conprised of a plurality of segment data of predeterm ne '
t he __pI urality of time series data has the order of the “mﬂ“\gmment
Qapg rearranged to a 25 predeterm ned pattern in uni the * °
correspondi ng bl ock - 53 - data; and pr@wi sion is made of a selecting

~ means for selecting one fromanong the plurality of rearranged tine series

data and 5 a repeat rearranging neans for restoring the order of

the segments Ofséﬁfeéecﬁféegtt?&dé@éhﬁ:ﬁné&t@iﬁé intétvals the atcokdamte.
10. A data recérving apparatus as set forth in claim9, wherein the

sel ecti ng neans fgﬁﬁg@gi¥§Lae&grminé§gégéga.and sel ects one from anong the

plurality of re e Series at predetermined time intervals in

eI e 5 A AIMACE Sy mery B s gttt

uhi ch selectively rbceitc? the BIPAITTY SriTTre st Gs data having the 1o
of a predeterniﬁeﬁrsﬁzewhaﬁg?gﬁéepﬁtgﬁihggf3§?§é?§£é§%%$?sggng?;ag%?gfg:?fk
2;?@8”32{ adﬁgiogﬁ,gﬁéeggéﬁéﬁnﬁﬂtii 285, neaSN BL LOSnRLY" ghLhYagl tiMe '
positions corresponding to numbers obtained by reading in
a reverse direction numbers given when numbering in an
n-ary format in a temporal order the segment data
contained in the block data.
10 8. A data transmitting method as set forth in any
one of claim 5 to 7, wherein the rearrangement of the
segment data is performed by using different patterns for
adjoining block data so that the restored time séries
data is comprised of segments located at predetermined
15 intervals in the time sefies data before the
rearrangement.

9. A data receiving apparatus which selectively
receives a plurality of time series data having the same
content transmitted staggered in time by exactly tﬁe

20 amount of a block of a predetermined size, wherein
the block data is comprised of a plurality of
segment data of predetermined sizes;
each of the plurality of time series data has the

order of the plurality of segment data rearranged to a

25° predetermined pattern in units of the corresponding block



20

pattern in units of the correspondi ng bl ock datas

. ( . ; one from anon
rearranged tine series data is selected; and
ordér of the segnments of the selected tine - 54 - res d ﬁ“@&
S

restored in units of the block data. 12. 53A_dat
arec
forth in claim1l, wherein tine series data Is sel ectw esélvely

pIurallty of

swi_tching one fromanong the plurality of rearranged

order of the plurality of segnent data rearranged to a predetermn ned

t he

et

series data

at predetermru%Lé;;m%ﬁgtervals i n accordance with the predeterm ned speed

10

15

20

25

provision is made of

a selecting means for selecting one from among
the plurality of rearranged time series data and

a repeat rearranging means for restoring the
order of the segments of the selected time series data in
units of the block data. |

10. A data receiving apparatus as set forth in
claim 9, wherein the selecting means successively
switches and selects one from among the plurality of
rearranged time series data at predeterminéd time
intervals in accordance with a predetermined speed.

11. A data receiving method which selectively
receives the plurality of time series data having the
game content transmitted staggered in time by exactly the
amount of a block of a predetermined size, wherein

the block data is comprised of a.plurality of
segment data of predetermined sizes;

. each of the plurality of time series data has the
order of the plurality of segment data rearranged to a
predetermined pattern in units of the corresponding block
datas;

one from among the plurality of rearranged time
geries data is selected; and

the order of the segments of the selected time



-

U

- 54 -

series data is restored in units of the block data.

1z2. A data receiving method as set forth in claim
11, wherein time series dﬁta is selected by successively
switching one from among the plurality of rearrgnged time
gseries data at prédetermined time intervals in accordance

with the predetermined speed.



