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been devel oped. |In such encoding systemas this, since the correlation in
the direction of tine axiksceommmmibsdlby Comtroh Infoithatiomge or the i mage
which has little movenent, high efficiencies will be obtained for the case
where 20 the encoding is performed based on the inmage information of the
past. However, since the correlation in the direction of time axis becones
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5 Field of the Invention

The present invention relates to a video
signal reproducing apparatus, and more particularly
! to an apparatus for reproducing video signals

o - representative of a movie image to which control

-

.10 information is added for every image plane.

Related Background Art

As a sjstem for compression-encoding a movie

image with high efficiencies, a system which utilizes
LI a corielétion betweén fields or frames, that.is, in
15 the direction of time axis has been developed. 1In
sﬁch éncoding system as this, sincg fhe correlation

in the direction of time axis is generally high in a

g —_ still image or the image which has little movement,

[ LN

high effiqienciés will be obtained for the case where

20 the encoding is performed based on the image
ihformation of the past. However, since the
correlation in the direction of time axis becomes low
for the image which moves violently, it is a general
practice to perform the encoding according to the

25 processing only within the field/frame. Decision for
such encoding may generally be effected by detecting

the movement of input images at the time of encoding.




“f or* the | mage whi ch noves violently, it is a general'practice to perform

t he encodi ng according to the 25 processing only within the field/frane.
Deci sion for such encoding may generally be effected by detecting the
novenent of input inmages at the tinme of encoding. -2- Upon transm ssion

of a novie inege signal encoded as above,2it is a general method to
transmt the detected novenent information as additional data (hereinafter
al so referred to as novenent data) which 5 is part of control information

needed at fhe tine of encodin e of a data fornnat ded t h
data. As this tﬂi’é’fbf F?d\ﬂ“b‘%sﬁéﬂé %tﬁc%d‘?%vg"%y’g‘i%‘}ﬁ si 4),% e i mge
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detected movemenf information as additional data
(hereinafter also referréd to as movement data) which
is part of control information needed at the time of

~ encoding by use of a data format added to the image
data. |

As this type of movie image encodihg system,
a MUSE (Multiple Sub-Nyquist Sampling Encoding)

10 system is known. A control signal included in a MUSE
signal contains movemeht information such as mode

) infdrmation, magnitude information representing the
degree 6f'movement, and direction information

D representing the direction of movement, and the
15 encoding of the MUSE signal is performed based on .

these movement informatiqn. That is, mode data is
produced through mode judgement for a still mode
(still image plane), a movie iﬁage mode (movie imége
plane) and a scene change'mode, movement vector data
20 is produced based on the magnitude information and
" the direction information, and the encoding is
performed according to these'mode data and movement
vector data. These mode data and movement vector
' data are added. to movie image data in every field.
22 This added data is_used for adaptive processing at

the time of decoding. By the way, the abovementioned

movement vector data is formed to perform the



“signal contains novenent information such as.node information, nmagnitude

I nformati on representing the degree of novenent, and direction information
representing the direction of novenent, and the 15 encodi ng of the MJSE
signal is performed based on these novenent information.” That is, node data
i s produced through node judgement for~-a3still mpde (still image plane), a
novi e i.mage node (novie imge plane) and a scene change node, novenent
vector data 20 is produced based on the magnitude information and the
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: of a camera, and added-to the encoded movie image
data. o
' Thé movement data generated when the movie
imagé signal is encoded will be herein expiained in
detail in conjunction with Fig. 1. In this figure,
N, N+1 and N+3 diagrammatically represent successive
10 field iﬁage planés in the video signals indicétive of
movie image. The mode data and mo§émént vector data
~ that are movément data used for encoding such
successive field image planes“are shown respectively
at the under side of each image plane. For
13 simplicity of explanation, if is assumed that
patterns before N and after N+3 are at.rest with
respective similar patterns and there are three types
of modes, that is: a still mode in which a still |
_ image continués; a movie mode in which there is any
20 movement within the image plane; and a scene change
mode in which'the pattern changes to an entirely _
different pattern, and it is also assumed that the
movement vector has'a value of horizontal direction
X and.of vertical diréction y when there was an
23 uniform movement within the image plane.

Hereinafter, the same applies to examples described

"in the -text.



-3-""encodi ng by using the inmage data of the previous inage plane despite
the novie inage node, in the event of uniform novenent due to panning or
the Iike of a camera, and added to the encoded novie imge 5 data. The
nmovenent data generated when the novie inmage signal is encoded wll be
herein explained in detail in conjunctidn-with Fig. 1. In this figure,
Nlerr] N+1 and N+3 diagrammatically represent successive field i mage pl anes
in the video signals indicative of novie inage. The node data and novenent
vector dafla that are nivernhet fdaka Usedel @lateCdtidigatied byuegessive field

i mge pl anes are shown respectively at the under side of each inmage pl ane.
For sinplicitysdhcexihenpreceding icondsidiond iish as swatetde roos beefeore N and
after Nlerr]3 are at rest with respective simlar patterns and there are
three types still image plane, it corresponds to a still mode,
énd the movement data specified as movement vector is
5 (0, 0). In the next image plane represented by N+1,
it.changes to a movie mode provided that there was
a partial movement within the.image plane, but the
movement vector remains unchanged (0, 0). 1In thé
image plane indicated'by N+2, the mode remains in the
10 movie mode, but the movément vector changes to (x, ¥y)
provided that there was an uniform movement due to
the panning or tilt of the camera. 1In the still
hanother_image pléne indicated by N+3, it changes to a
LI scene change mode pfovided that the pattern has
15 changed to aﬂ entirely different pattern and the
movement vector becomes (0, 0).
Shown in the upper part of Fig. 2 are the
results of encodiﬁg process of the ﬁovie image based
on the movement data generated as mentioned above.
. 20 Assume that n, n+l, ... are deement data
corresponding to the image data Dp in each field
shown by N, N+1, ..., and also correspond tq the mode
and movement vector in Fig. 1. 1In addition, in the
abovementioned MUSE system, when the image data Dp is
25 reéprded in tﬁe order shown by N, N+1,...., the

format of transmission sighal will become such a

format that can be obtained by adding the movemet



of “modes, that is: a still node in which a still image continues; a nmovi e
node in which there is any 20 novenent within the i nage plane; and a scene
chhange node in which the pattern changes to an entirely different pattern
and it is also assuned that the novenent.vector has a value of horizontal
direction x and of vertical direction y When there was an 25 uni form
movenent within the image plane. * Hereinafter, the sane applies to
exanpl es 3gscribed in the text. -4- In _the first inmage plane indicated
by N, since thedptecearrgseendinfokoi $hgsinage €atbBeDPR 3nj thei mage pl ane,
It corresponds to a still npde, and the,anenﬁnt dat a,specified as novenent
vector is 5 gybsgauenft, figddn k@t thRndBagPafatrepPedBneag L FiRIL, -
but the movement data in the figure is shown as one
to which the corresponding image data Dp is added,
5 for the sake of simplicity of explanation.
If the transmission signal fprmatted'as
described above and recorded in an image recording-
reproducing apparatus is reproduced in the order
different from that uéed at the time of recording
10 such as in the case of reverse reproduction, for
example, the combination of the image data Dp and the
movement data Dm will be reproduced without any |
change as shown in the lower part of Fig. 2., Because
© of this, if the image data Dp in each field recorded
15 in the order of N, N+l1, ..., as shown in Fig. 1 is
reproduced in the reverse order, they would be
reproduced in the order of N+3, N+2, N+1 and N as
shown in Fig. 3, and the movement data Dm takes the
specific form that is shown in the lowermost part
20 of Fig. 3 and different from the intrinsic form shown
in the middle part thereof.
As discussed above, in the case of the
conventional movie image signal reproducing
apparatus, the movement data obtained through the
25 reproduction of movie image in the order different

from that used at the time of recording, as in the

event of reverse reproduction, may differ from the



it "changes to a novie node provided that there was a partial novenent
wi thin the i mage plane, but the novenent vector remai ns unchanged (0, 0).
In. the inage plane indicated by N+2, the node remains in the 10 novi e
node, but the novenent vector changes to_ (x, y) provided that there was an
uni form novenent due to the.panning'or‘t?IT of the canera. In the stil
anot her image plane indicated by Nerr]3, it changes to a scene change node
provi ded that the pattern has 15 changed to an entirely different
pattern add thheimowimeit nevtmenbedates $0, thBat Shewmovement dpper part of
Fig. 2 are the results of encoding process of the novie i mage based on the
‘novenent data ¢epRreetdbescornesbhedrepooduced and pgryinalfunchion+1, .
are novenent data corresponding.to the inage data Dp in each field show by
N, Nerr]1l, ...mayRcensoipofhespreeding:prerabionndtivdettadingcter in
Fig. 1. In addition, in the, aboyengnti oned MJSE system when the inage data
Dp is 25 .rec%?ﬂégegﬁaéﬂﬁlﬂPdéF IR39R BYakit¥e1 ..., the format of

transnlssbon Slgnal wnlinbgggggiggfhig the apparatus'for'recording

and reprodﬁcing such MUSE signal as this, the output
reproduced under the state 6f normal reproduction
(i;e., reproduction at the same speed as'that used
for recording) is the MUSE signal itself. 1In order

10 to obtain an original high grade television signal,
the reproduced MUSE signal must be decoded by a MUSE
decoder. Decoding of the MUSE signal by means of the

* MUSE dec¢oder is perfdrmed with subsampling
s information that is included in the MUSE signal as

15 control signal.

The control signal in the MUSE signal
consists of 32 bits labeled as bit #1 - bit #32, of
which the bit #9 shows a subsémple phase of luminance
signal in each field, and the bit #10 prescribes a

20 subsample phase of macro signal. In addition, the
bits #16,'17, 18 show movement information, the
bit #0 corresponds to normal, the bit #1 shows a
perfect'still image, the bit #2 shows a semi-still -
image, the bit #3 corresponds to scene change, and
25  the bits #4 - #7 show the degree of movement.
 Fig. 4 is a diagram useful for explainiﬁg

a subsampling pattern of the MUSE signal, wherein



format that can be obtained by addi ng the novenet -5- data correspondi ng
to the image data Dp in the subsequent field to the inmage data Dp in each
field, but the novenent data in the figure is shown as one to which the
correspondi ng i mage data Dp is added, 5 for the sake of sinplicity of
.explanation. If the transm ssion signar'f%fhatted as described above and
recorded in an image recording- reproducing apparatus is reproduced in the
order different fromthat used at the tinme of recording 10 such as in

t he case of revense I+ i : | ¢ : : he |
e Case % [ ovie NG A PP eIl ) 10 SRR AbgRalnd ho [ Tege

uced w thout "any change as
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Fig. 1 is reprodygedddiinge ¢4ve2peaid dedn+3Ney woul ik bény integral
' number above 0, and the number qf each field is
denqted as field #4n, field #(4n+l), etc.
However, assuming now that the MUSE
recording-reproducing appératus is operated in fhe
reproduction mode at a speed différént from that used
for recording, the reproduced output becomes a éignal-
10 which is far apart from a perfect high grade

television signal which can be obtained only by

making the round of four fields.’ In_genéral, in the.

céSe of'sléw reproduction mode at a speed of 1/k, the _

.MUSE signal of one field is repetitively outputted
15 extending over k fields. Fig. 5 shows one example
of a sampling pattern of the reproduced 6utput
obtained by repréduciﬁg the signal of sampling
pattern in Fig. 4 under a slow reprqduction mode ét a
Spéed of 1/2. As shown in the drawing, the data of
20 field #4n is repetifively oﬁtputted extending over
two fields. Like;these, thé data of field #(4n+l),
#(4n+2), ... is outputted extending over-two fields,
respectively. |

In short, in the case of élow'reproduction

23 at a speed of 1/2, the data for two fields only of
- 4 field periods is outpufted. Accordingly, the MUSE

decoder restores a high grade television signal from



}eﬁTdduced in the order of Nerr]3, Nerr]2, Nerr]l and N as shown in Fig.
3, and the novenent data Dierr] takes the specific formthat is shown in
t he | ower nost part 20 of Fig. 3 and different fromthe intrinsic form
shown in the mddle part thereof. As discussed above, in the case of the
conventional novie inmage signal reprodud?ng apparatus, the novenent data
obt ai ned t hrough the 25 reproduction of novie inmage in the order
different fromthat used at the tine of recording, as in the event of
reverse reprodudie dgtarmf divd efididem tHough -SeilDtinage praves@ivig dat a,
so that the novenent data can not be correctly reproduced and any

mel functi on mapnEavid rimdge @uasswinger &kn orhe tdase |efdstiglio any
degradation in jnmage quality. 5 In addition, in the apparatus
for recording dMPgeRTRARSSINS R M%@@@@C%elthlﬁle td@ta)umput

the upper line for every one sample is used for the

5 odd-numbered fields (lines 7, 48, ..., 562: luminance

' signal) and the data that must be intrinsically

located in the tilt directioﬂ may be positioned
adjacent to the horizontal direction, thus leading
to the degradation in image qualify. Whereas, in

io0 ‘the case of movie image processing, the image will
become obsecured,'thus making prominent in the event

of slow reproduction.

SUMMARY OF THE INVENTION

&1

15 It is therefore a primary object of the
present'invention to dissolve the above mentioned
problens. | |

It is another.bbject of the present invention
to provide a video siQnal réproducing'aﬁbératus

20 which is free of the degradation in image quality
due to the presence of control information, even
when the ﬁideo signal to which the control signal
is added for every image plane is reproduced with
a pattern different from the original.

25 - In order to accomplish such objects as

_ méntioned above, according to one preferred

embodiment, there_is disclosed a video signal



reproduced. under the state of normal reproduction (i.e., reproduction at
the sane speed as that used for recording) is the MJSE signal itself. In
order 10 to obtain an original high grade television signal, the
reproduced MJSE signal nmust be decoded Qy a MUSE decoder. Decoding of the
MUSE si gnal by neans of the MJUSE decoder’ i's performed with subsanpling

i nformation that is included in the MJSE signal as 15 control signal.
The control signal in the MUSE signal consists of 32 bits |abeled as bit #1

- bit #32,1o0f ' ' shq) ‘@”g%ﬁﬁﬁ 'Qﬁﬁﬁﬁ’ f ' ce signal
I n each fiel d,%ﬁ%%@[%g%% pre\s,,éir‘%b S a ¥ su saér)'ripnlde pag?; of rrgcro
signal . In ad@a?memef@ﬁr%dﬁ@m Lridéd SMATY B WhidH i@t i on, the
bit #0 corresponds to normal, the bit #1 shows a perfectstill image, the
bit #2 shows agifircl iidfdrmisod HReiddidthd dd eapoimiigd Eafe change,

and 25 the bits #4 - #7 show the degree of novenent. Fig. 4 is a diagram
useful for explcdridipohdits aeldwgrpainadd pland eididdided garad , whihehi ei n
| are recorded in a recording medium, in an array
pattern different from that used at the time of
recording, substitution means for chagg;qg at least
a portion of control information added to the video
signals reproduced by means of the reproducing means
10 into other information in acdordance with_fhe pattern
' to obtain control information, and signal processing
means for proces;ing the video signals.reproduced

by the réproducing means, by using the qontrol
inférmation replaced by thé substitution means.
13 : It is a furtﬁer object Qf the present
invention to provide a video signal reproducing
apparatﬁs capable of obtaining excellent video
signals by utilization of the correlation between
the image planes regardless of the order of the
20 image plane in the event of reproduction.

For suéh object as mentioned above, according
to yet'another preferred eﬁbodiment of the present
invention, there is also disclosed a video signal
processing_apparatus comprising first means for
23 vafying the array patternlof image plane of original

video signals to which the control signal pertaining

to the image plané corresponding to every image plane



-7-"the pixels indicated by [err], [err], [err] and [err] represent the
pi xel s-sanpled in respective fields defined as 4n, (4n[err]l), 4n[err]2).
and. (4n[err]3). "n" is any integral nunber above 0, and the nunber of each
field is denoted as field #4n, field #(4plerr]l), etc. However, assunm ng
now t hat the MJSE recordi ng-reproduci ng paratus is operated in the
reproduction node at a speed different fromthat used for recording, the
repr oduced_out put becones a signal 10 which is far apart froma perfect

hi gh gradelt el eif sadiedi ggecondinearanfor ohargird ahl yeagtnaking the round
of four fields. In general, in the case of slow reproduction node at a
speed of |/k, tRPRFFAME of FeRtEpl oirfornation 2 i tPvERg videRtted 15

extendi ng over k fie]lds. Fiag. hows- one_exanpl e of a sanplin attern of
t he reprgduced 8 s outpuékeéigrom the ff}sémheans intonBtheg P

information in accordance with the pattern to obtain
5 _cqntrol information, and third means for processing
fhe video signals outputted from the firsf means, by
using the contfol information replaced by the second
~means.
The foregoing and other'ogjects, features and
10 advantages of the present invention will become more
apparent from the following detailed description in

conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Ko 4

15 | Fig. 1 is a view showing one example of video
signals and movement information corresponding to
thereto;

Fig. 2 is a view showing video signals and
movement infofmation obtained by reversely

20 reproducing the video signals of Fig. 1;

Fig. 3 is a view showing problems concerning
the movement information of Fig. 2;
Fig. 4 is a view showing a sampling pattern

for a MUSE signal.

25 Fig. 5 is a view showing a sampling pattern

obtained when the signal of sampling pattern of Fig.:

4 is reproduced slowly:;



"obt ai ned by reproducing the signal of sanpling pattern in Fig. 4 under a
sl.ow reproduction node at a speed of 1/2. As shown in the drawi ng, the data
of 20 field #4n is repetitively outputted extending-over two fields. Like
these, the data of field #(4n[err]1l), #(4n+2), ... is outputted extending
over two fields, respectively. In short, 1ththe case of sl ow reproducti on
25 at a speed of 1/2, the data for two fields only of 4 field periods is .
outputted. Aeccordingly, the MJUSE decoder restores a high grade tel evision
signal froi -8- 1 Fhe.datasoéd viewfshbeainghaopghnetiphll i mage _
processing or novie image processing. In the case of still inage processing
by the MJUSE deceeestruptiontafona vhdeappignpilnyepypdugdng énpasatpbe i s
used for the )
according to one embodiment of the present invention:
Fig. 7 is a view diagrammatically showing
5 _control (movement) information conversion processing
operation by the apparatus shown in Fig. 6:
Fig. 8 is a view éhowing a principal
construction of a video signal reproducing apparatus'
according to another embodiment of the present
10 invention;
Fig. 9 is a view diagrammatically showing
contfol (movement) information conversion processing
operation by the'apparatus shown in Fig. 8:
v ' ' Fig. 10 is a view shoWing a principal
15 construction of a video signal reproducing apparatus
- according to still another embodiment.of the present
invention; and
Fig. 11 is a view showing the pattern of

reproduction signal obtained when it is reproduced

20 slowly by the apparatus shown in Fig. 10.

DETAILED DESCRIPTiON OF THE PREFERRED EMBODIMENTS

The present invention will hereinafter be
explained in detail wifh reference to the preferred_
25 embodiments illustrated in the drawings.
In the first embodiﬁenf of the present

invention, a movie image (video signal) reproducing



5 - odd-nunbered fields (lines 7, 48, ..., 562: lunminance signal) and the
data that nust be intrinsically located in the tilt direction may be
posi ti oned adj acent- to the horizontal direction, thus |eading to the
degradation in image quality.. Wereas, iE 10 the case of novie inage
processing, the image will beconme obsecu %df t hus making promi nent in the
event of slow reproduction. SUMVARY COF THE | NVENTI ON 15 : It is
therefore a primary object of the present invention to dissolve the above
nentioned probl epparptussrenopucesbpetransmifeipnesdgnailniesindango
provide a video signal reproducing apparatus 20 which is free of the
degradation in thggmoWigl ifpggudats eRecgpdsbrcanopneeAing CigrYifat i on,
even when the video signal, o_which the_control, signal is agdsd for every
i mge plane i s F8pPEIAEEGTHPER Laber: 8Pf gPPpratBft 3 MOVPRRBtoAREPNal . 25

In order to acconRIish.such.obhe%ti'as nenti oned.aboye, according to one
pr ef err'ed conversion Ccixyxrcul a as an enc 1ng_ ata convers .on

5 means shown in Fig. 6 in a reproduction processing
| circuit. |
| The encoding circuit produces a transmission
signal having a format obtained by adding the
movement data Dm corresponding to the encoding data
10 represented by n, n+l, ... to the image data Dp
| represented by N, N+1, ... aé shown in the upper part
of Fig. 2. The reproducing'apparétus of this
Jembodimént reproduces, from a magnetic tape T, the
. signal that has been encoded as mentioned above and
15 recorded in a helical track on the magnetic tape T
by use of a rotary head H.

In Fig. 6, 14 shows a manual operatioﬁ key
for specifying a reproduction mode, fhaf is,
reproduction épeed, reproduction direction and

20 others, and 15 shows a mode change circuit for.
switching the mode of the apparatus according to the
instruction from the key 14.

When normal reproduction is instructed by

the manual operation key 14, thé mode change circuit
25 15 causes a capstan driving circuit 15 to rotate a
.capstan C at the same spéed in the same direction as

that used in the event of recording. Simultaneously



enbodi nent, there is disclosed a video signal -9- reproduci ng-appar at us
conpri sing reproduci ng neans capabl e of reproducing video signals to which
the control information pertaining to an inmage plane corresponding to every
i mage plane is added and which 5 are recggded in a recording medium in an
array pattern different fromthat used at~the tine of recording,
substitution neans for changing at |east a portion of control information

added to the video sb%?als reproduced by neans of the reproducing nmeans 10
into other inforWkh i dehrerprcl wid hcemveyrd 2k nthe 3amei speedt r ol

i nformation, and, signal processing means for processing the video signals
repr oduced by trkPréhﬁ fireehon gs (Ehat ved ctht Foe ¢veREneEi on

fep'aced by Fhe E%%ﬁ%&{é&}‘%hé“ﬁ%@h field 6f video signals is

reproduced through the head H in the same order as
thét used at the time of recording.

At this juncture, a movement data
substitution circuit 8 and a movement vector
conversion circuit 9 to be described later will
output movement data and movement vector as they are

io0 without effecting replacement and conversion.

When revérse reproducfion operation is
instructed by the manual_operation key 14, the mode
change circuit 15 causes the capstan C to rotate at

- the same speed as that used at the time of recording,
15 but in the reverse direction. Simultaneously with
this, the tape T is conveyed at the same speed as
‘that used at the time of recording, but in the
-reverse direction. As a result, each field of the
video signals will be reproduced through'the head
20 H in the reverse order relative to that of recording.

In order to obtain good reproduction signals,'
it is desirable to periodically displace the rotary
head H'in the direction of the axis of rétation,
and to cause the track locus of the rotary head H

25 to .completely céincide with the locus of the
recording track.

In the event of such reverse reproduction



151t is a further obj ect of the present invention to provide a video

si gnal reproducing apparatus capabl e of obtaining excellent video signals
by wutilization of the correlation between the image planes regardless of
the order of the 20 inmge plane in the_eygnt of reproduction. For such

obj ect as nentioned above, according to yet another preferred embodi ment of
the present invention, there is also disclosed a video signal processing

apparatus conprising, first ans for 25 varying the array pattern of image
pPgne of orlangPeﬁgﬁéaniEﬂgl§°Y%WﬁMFcﬂaFﬁeCEBﬁ?F6F9§iehﬁFubér?éining to

e e e SRTEERR B Aol B ol B BREZE cor eAlotudg ' * 00
operation into the movement'data Dm coinciding with
the reproduction signal. As shown in Fig. 6, the

5 movement data conversion circuit 2a comprises input
and output terminals 3 and 4, a timing control
circuit 7 for performing the switching control of
a movement data separation cifcuit 5 and a
multiplexing circuif 6 coupled to the input and

10 output terminals 3 and 4 respectively, a reproduction
order control circuit 10 for éontrolling a movement
data substitution circuit 8 and a.movement vector
.conversion circuit 9 at the time of reverse
- reproduction and causing them to perform_repiacement

15 and conversion_réspectively, a deléylcircuit 11 for
image data which provides a given time lag required
for multiplexing the moveﬁent data to the image data,
and a delay circuit 12 for movement data.

The movement data separation circuit 5

20 operates to separate the movement data Dm from the
reserve reproduction signal (data shoWn.in~the upper
part of Fig; 7) inputted via the input terminal 3
from the reproducing head H and provides the image
data Dp of the inputted reverse reproduction signal

25 to a contact 5A and the movement data Dm to a
contact 5B, responding to the switching control by

the timing control circuit 7.



‘porti‘on of control information added to the video signals outputted from
the first means into other ‘information in accordance with the pattern to
obtain 5 control information, and third nmeans for processing the video
signals outputted fromthe first means, by using the control information
repl aced by the second neans. The foregoﬂﬁb’and ot her objects, features and
10 advant ages of the present invention will becone nore apparent fromthe
followi ng detail ed description in conjunction with the drawi ngs. BRI EF
DESCRI PTI ON, OF THE DRAWINESnibvement data shilgstiltutSicn wivewiwvg ng one
exanpl e of Video signals and novenent information corresponding to thereto;
Fig. 2 is a vi ewedtaxdisnd-he awyenientalda ten dmwroire rsanth | anfroanmegr othabt ai ned by
reversely 20 - reproducing the video signals of Fig. 1; Fig. 3 is a view
showi ng problew§hﬁmﬂ9¥ﬁmeﬂ$tdﬂ?&nﬂﬂnhﬂﬂomeﬁ(ﬁrnnﬂnﬂctﬁcme}nd¢1¢ng 4 is a

vi ew showi ng a sanpling pattern
_ with respect to the image data Dp, based on the

-.5 control signal from the'reproduction order control
circuit 10 which follows the mode information from
the mode change circuit 15 at the tiﬁe of reverse
reproduction operation. When the movement data Dm
(mode data, movement vector deta) generated at the

10 time of encodinQ is reversely feproduced as it is
without performing any replacement as shown in Fig.

1, the movement data Dm in each image plane becomes
Glike that_showh in the lower parf of Fig. 2 and the
- | upper part of Fig. 7, diffefent from the movement
| 15 data Dm' corresponding to the reproduction video
signal indicated in the middle part of Fig. 3.
-HOwever; there is a predetermined relationship
between these movement data Dmland Dm' as shown in
Fig. 3. The movement date substitution circuit 8

20 changes erroneously combined movement data Dm into
correct movemenf data Dm' by utilization of the
abovementioned relationship. For example, the
movement data Dm of the image plane (N+1l) at the time
of reverse reproduction when its replacement is not

25 performed is expressed as MOVIE MODE in mode and
(0, 0) in movement vector, as shown in the lowermost

part of Fig. 3, but formal movement data Dm to be



for & MUSE signal. 25 Fig. 5is a view showing a sanpling
pattern obtained when the signal of sanpling pattern of Fig. 4 is '
repr oduced sl owy; Fig. 6 is a view showing a principal construction of

a video signal reproduci ng apparatus accqrding to one

enbodi nent of the

present invention;, Fig. 7 is a vLeM/diégﬂéhﬁhtically showi ng 5 control
(novenent) information conversion processing operation by the apparatus

shown in Fig. 6; Fig. 8 is a view showing a principa

construction of a

vi deo si gnaly r eprasthuidied wippartdtel siregro mliang t(N+dnotduarresguodlatetrd  of t he
present 10 invention;, Fig. 9 is a viewdiagrammatically show ng control
{movenent) i nf orthe ingvemantedstsm O JMAEIF MQRFerin imgday he wppem at us

shown in Fig. 8 Fig. 10 is a view show ng a princi pal

movement vector) of the image plane (N+2) which is

behind one step if the sign of movement vector

5 is neglected. This relationship can alsd'apply to

other image planes. Under this condition, the data

substitution circuit 8 is operated to delay the

movement data Dm by'bne field period in order to

change the movement data Dm of the image plane (N+1)

10 into correctly combined movement data Dm (MOVIE MODE

in mode; "x, y" in movement vector).

The movement vector conversion circuit 9

effects ‘conversion operation in such that the

- movement vector is correctly reproduced relative to

' 15 the reverse reproduction signal based on the control

signal from the reproduction order control circuit

10 at the time of reverse reproduction

operation.

For example, as shown in Fig. 7, the sign of the

movement vector (x, y) of the movement

20 was correctly combined to be the image

data Dm that

plane (N+1)

by the movement data substitution circuit 8 is

reversed to obtain formal movement vector (-x, -Y).

Like these, the movement data Dm' of each image plane

corresponding to the desired reproduction video

25 signal will be obtainéd through the replacemént and

conversion by the movement data substitution circuit

8 and the movement vector conversion circuit 9,



"15- " construction of a video signal reproduci ng apparatus according to
still another enbodi ment of the present invention; and Fig. 11 is a view
showi ng the pattern of reproduction signal obtained when it is reproduced
20 slowy by the apparatus- shown in F1g. 10. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The present inventtbn will hereinafter be expl ai ned

in detail with reference to the preferred 25 enbodi nents illustrated in
the drawings. In the first enbodi nent of the present invention, ‘a novie
i'mage (vidego simpmpgctiprigduci ng - 12 - apparatus reproduces a

~transm ssion signal including the novie i mage data encoded by an encodi ng
circuit to be describedtheitimagedaemtdehry acimseientl dend temver si on
circuit 2a as an encodi ng data conversion 5 means shown in Fig. 6 in a
reproducti on priRéamgny data delay circuit 12 provides time lags
requifed for performing the multiplexing of the image ;
5 data Dp and the movement data Dm and each data Dp,
Dm is inputted to the multiplexing circuit 6 at.the.
predetermined timing suitable for multiplexing
operation. The muitiplexing circuit 6 executes,
under the control instruction'from the timing control
10 circuit 7, the multiplexing operation for the"
movement data Dm and the image data Dp to which the
predeterﬁined time lags are provided by the delay
dcircuits 11 and 12, and then supplies the result of
w multiplexing to the output terminal 4.
15 Referring also to Fig. 7, there will be
| explained a sequence of operation of the video signal
reproducing apparatus according_to'the first
embodiment constituted as above. 1In addition, it
is assumed that the movie image to be recorded has
20 been encoded by adding the movement data Dm to the
image data Dp as ehown in the upper part of Fig. 2,
so that the following explanation is centered on the
reverse reproduction operation for the movie image.
| The reverse reproduction signal is inputted
25 by way of the input terminal 3 from the reproducing
heed H to the movement data separation circuit 5 of

the movement data conversion circuit 2 in field unit



circiit. The encoding circuit produces a transm ssion signal having a
format obtai ned by adding the novenent data Derr] corresponding to the

encodi ng data 1
represented by

repr oduci ng app
T[err] the sign
recorded in a h

node, that is,

and 15 shows a
according to th
i nstructed by t
causes a capsta
in the sane dir

5

10

0 represented by n, n+l, ... to the inage data Dp
N, N+1, ... as shown in thf upper part of Fig. 2. The
aratus of this enbodi ment T®

al that has been encoded as nentioned above and 15

produces, froma nmagnetic tape

elical track on the magnetic.tape T by use of a rotary head

H In Fig.l6, lesisweym imrithe uppentpanrt kef Fig. speciTlyé mpoeement oduct i on
reproduction speed, reproduction direction and_ 20 ot hers,
ARl GRPR@ I Firewit S suppkies hthepimage dakaBPar at us-

e jnstruction framthe ke%il4. When  nornal reproduction is

et AnRIpered iTrpReduation pigRak BRatRR terrinalos

15

it R 2 : e s
AT aad g SLT AU S QLA a2 SR ED hdtediSiRal™ oP

5B, in response to the switching control inetruction
from the timing control circuit 7. The image data
Dp supplied to the terminal 5A is provided with a
predetermined time lag'by means of the image data
deley circuit 11 and inputted to the multiplexing
circuit 6.

On the other hand, the movement data Dm

supplied to the terminal 5B is inputted to the

15

20

25

movement data substitution circuit 8. The movement
data substitution circuit 8 replaces the inputted
movement data Dm with the movement data Dm preceding
one field at the time of the reverse reproduction as
shown in Fig. 7, based on.the'control signal from the
reproduction order control circuit 10. Next, when
the replaced movement data Dm is inputted to: the
movement vector conversion circuit 9, the movement
vector conversion circuit 9 selects formal movement

data Dm' (n', n+l', ...) whose sign of movement

vector is reversed from the movement data Dm (n, n+1,_

«+.) based on the control signal from the
reproduction order control eircuit 10, and supplies
the selected data to the delay circuit 12. The delay

circuit 12 provides the inputted formal movement data



‘that "used in the event of recordi ng. Sinultaneously

- 13 - with this,

the tape T is conveyed at the sane speed in the sane direction as that used
in dhe event of recording, and each field of video signals is reproduced

t hrough the head Hin the sane order as that used at the tine of recording.
At this juncture, a novenent data substitution circuit 8 and a novenent

vector conversion circuit 9 to be described later wll

out put novenent data

“and novenent vector as they are w thout effecting replacenent and

conversi ont 10 \Wwe'n treevdves enuldpipdaascin e iopmridt ion i Bnputstimgtadtl by t he
manual -operation key 14, the node change circuit 15 causes the capstan Cto
rotate at the s#&ftaspgedhe mbdiiniexing qircuitd ofikledws @fiigctrd in the

reverse direction. Sinultaneously wth

in such a manner that the formal movement data Dm'

can be added to the image data Dp to be combined.

5 - The multiplexing circuit 6 executes the multipléxing

operation of the inputted image data Dp and the

formal movement data Dm' as shown in the lower part

of Fig. 2 under the control instruction from the

timing control circuit 7 and provides it to the

10 output terminal 4. This formal movement data Dm®

undergoes adaptivé processing at the time of decoding

- in the later stage, and_the reverse reproduction

imége having little degradation in image quality can

o be formed through normal decoding operation.

15

According to the first embodiment mentioned

above, the movement data Dm' at the time of reverse

reproduction becomes equal to the intrinsic movement

data Dm' shown in the middle part of Fig. 3, so that

the degradation in image quality at the time of

20

reverse reproduction may be prevented, because there

is no malfunction in its decoding operation. 1In

addition,'the movement data substitution circuit 8

can be constructed by means of a D flip-flop or the

like, as only several bites are sufficient for the

25 movement data Dm per field. For example, it is

sufficient to retard the movement data Dm by only

one field. The movement vector conversion circuit 9



this, the tape T is conveyed at the sane speed as that used at the tine of
recording, but in the reverse direction. As a result, each field of the
video signals will be reproduced through the head 20 Hin the reverse
order relative to that of recording. In og?er to obtain good reproduction
signals, it is desirable to periodically splace the rotary head Hin the
direction of the axis of rotation, and to cause the track | ocus of the
rotary head H 25 to conpletely coincide with the I ocus of the recordi ng
track. In the evear be¢ zeahizedcbyesimpledhetdware as ¢anvevpiontmep, the
novenent data conversion circuit 2a converts the novenent data Dm added for
encodi ng operatiBf PﬁF6°Fm%dnB¥eﬂ§%$1@§thtEﬁ?cﬁ@ﬁélHhﬁguﬂhtﬁnthe

reproduction signal, As shown in Fig, 6, the 5 novenent data conversion
circuit 2a conprPE@ingRy gign reversing circuit. -

Next, a movie image reproducing apparatus
5 according to the second embodiment of the présent
invention will be explained by referring to Fig. 8.
This movie image reproducing apparatus 1b opérates to
reproduce the transmission signals that have been.
encoded by an encoding circuit to be described later,
10 and contains the movement data conversion circuit 2b
within.the reoroducing circuit. Explanation on all
the similar constituents denoted -by the same |
reference numerals as that used in Fig. 6 is omitted
_— for the sake of éimplicity. |
15 ‘The encoding circuit of this embodiment
operates to constitute tfansmission signals using a
format obtained by adding the movement data Dm to the
image data Dp preceding one field upon recording of
the image. For example, the transmission signals can
20 be obtained by adding the movement data Dm shown by
n+l corresponding to the imagé data Dp shown by N+1
to the image data Dp shown by N preceding one field.
Like the movie image reprodncing apparatus
la aocording to the first embodiment, the movement
25 data conversion circuit 2b comprises input and output

terminals 3 and 4, a movement data separation circuit

5, a multiplexing circuit 6, a timing control circuit



and output terminals 3 and 4, a tining control circuit 7 for perforning the
swi tching control of a novenent data separation circuit 5 and a .
multiplexing circuit 6 coupled to the input and 10 output termnals 3 and
4 respectively, a reproduction order control circuit 10 for controlling a
novenent data substitution circuit 8 and &lnovenent vector conversion
circuit 9 at the tinme of reverse reproduction and causing themto perform
repl acenent 15 and conversion respectively, a delay circuit 11 for inmage
dat a whi ch lprovi desaamgirementi treckog ecefiveredohok ifdltiitpbesnag at he nmovenent
data to the inmage data, and. a delay circuit 12 for novenent data. The
novenent data sepepabfuatidoncorted 2bntpelatdrcudtsapar aia additdeosyent
data Dmfromthe reserve reproduction signal (data shown in the upper part
of Fig. 7) inputé&dcomprinesi appuimpgeniingh deflaymctimeuiép2dduei ng head H
and provides the inmage data Dp of the inputted reverse reproduction signal
25 to a contact @Rvﬁﬁﬁnﬁhéaﬁﬁv@ﬁéﬁy girgubph 28 andoft aevesBnt ﬂ@$pond|ng to

smntchln cont
the 9 gstltthon circuit 28.

Since this movement data conversion circuit
. 2b duripg the normal reproduction does not perform
the replécement aﬁd conversion of the data or the
" like, only the operation for reverse reproduction
10 will hereinafter be explained.
The movement data substitution circuit 28
'retardé the image.data Dp iq such that the movement
data Dm is correspondingly combined with the
. reproduction image data Dp based bn the control
15 signal from the reproduction order control circuit
10 at the time of reverse reproductién; When the
movement data Dm generated at the time of recording
is reproduced in a reverse form as it is without
repiacement as shown in the upper part of Fig. 9,
20 . the movement data Dm for each image becomes one
that is different ffom the movement data Dm
. correspondingly combined with the‘repfodudtion signal
in the same manner as in the conventional example,
as shown in the middle part of Fig. 9. Howevef, in
25 a Simiiar manner as the first embodiment, there is

a predetermined relationship between these movement

data Dm as shown in Fig. 9. The movement data



‘the tining control circuit 7. -15- The novenent data substitution
circuit 8 retards the novenent data Dmin such a manner that the novenent
dat.a Dm becones a correct conbination with respect to the i mage data Dp,
based on the 5 control signal fromthe reproduction order control circuit
10 which foll ows the node information fT oM the node change circuit 15 at
the tine of reverse reproduction operation. \Wen the noverent data Dm (node
data, novenent vector data) generated at the 10 time of encoding is

reversely teprodaidesitisution scintdunowts pelidroges Ngreoyeswplyceomindéd shown
in Fig. 1, the novenent data Dmin each inmage plane becones |ike that shown
in the | ower pamovsmdny deta i tirntepperrecstly ofombined movémentnt from
t he novenent 15 data Dlerr] corresponding to the reproduction video
si gnal indi cat edlata tbre by ddtblization ¢f gtheg abovementioned
relationship. Since the movement data Dm has been
5 added to éach image data Dp preceding one. field at.
the time of recording, the movement déta Dm is |
retarded by one field at the time of reverse
reproduction as shown in the middlé.part of Fig. 9,
. so that the image data expressed by plus and minus
10 signs will be retarded by two fields. Accordingly,
like the first embddiment, the movement data Dm to
be combined with the image data Dp indicafed by N+2,
# for example, ﬁust be made to be the movement data Dm
o indicated by n+2 that has been addéd to the image
15 data Dp indicated by N+l preceding one field (2-1).
For this reason, in the second embodiment, the
movement data Pm (n, n+l, ...) is advanced by one

field to obtain Dm!' (n', n+l', ...) and added to

the image data Dp. For example, the image data Dp

20 _ is retarded by one field period in order to change
the movement data Dm indicated by n+3 to the movement
data Dm' (n+2').

| Simultaneously with this, the movement.vector
‘conversion circuit 9 performs conversion operation

25 _ in: the same manner as the apparatus of the first

embodiment, to obtain formal movement data Dm' in

the same manner as the apparatus la of the first



"However, there is a preaéternined rel ati onshi p between these novenent data
Dierr] and Dnferr]-as shown in Fig. 3. The novenent data substitution

. circuit 8 20 changes erroneously conbi ned novenent data Dminto correct
moverment data Dm by utilization of the .abovermentioned relationship. For
exanpl e, the novenent data Dm of the inege plane (N err]l) at the tine of
reverse reproduction when its replacenent is not 25 perfornmed is expressed
as MOVIE MODE in node and (0,.0) in novenent vector, as shown in the

| oner nost bart emfbqdinerst treversingoitgenion0f the tmovement. 16 -
conbined with the image plane (N err]1) corresponds to the novenent data Dm
(MOVI E MODE i n Hitere, PR, The i Hnags <idta RRcEdrhe ofompinededd pthde (N+2)
which is behind one step if the_sign of novenent vegtor is peglected. This
ol ati onshi b CHPHTED TBRTERY G HLIDT e raPReS COHALY TTSEestar ¢} on.

the data by predetermined amounts through the image data delay
5 circuit 21 and thehmovement data delay circuit 22 and
-inputted to the multiplexing circﬁit 6.

According to the apparatus of the secbndl
embodiment as described above; there can be achieved
just the same action and effects as the first

10 embodiment. 1In addition, the movement data
substitution circuit 28 is simply realized by using
a field delay circuit for image data, fof example,
utilizing a field memory and the like.

- ' While there has been described only reverse
15 reproduction operation with reference to the first
and second embodiments, similar effects may be
expected by performing additional information

conversion suited to respective fashion even in other
reproduction operation including double speed

20 reproduction and reverse double speed reproduction
and others.

As éxplained above, according to the first
and second embodiments mentioned above, since, even
in the case where the movie image signals in each

25 field are reproduced in an order different from that
_used at the time of recording, additional data

relating to image change provided at the time of



Substitution circuit 8 is operated to delay the novenent data Dm by one
field period in order to change the novenent data Dm of the inmage pl ane
(N[err]1) 10.into correctly conbined novenent data Dm (MOVI E MODE in node;
"X, y" in novenment vector). The novenent vector conversion circuit 9

ef fects conversion operation in such that f e novenent vector is correctly
reproduced relative to 15 the reverse reproduction signal -based on 'the
control “signal fromthe reproduction order control circuit 10 at the tine

of reverse*epr0%{5&1&@%aéw%rggatﬁm%digfoﬁgg@#tga‘agbg, the

sign of the novenment vector (X, e novene 0 was

correct|y conbi negh s hes Liery Basy Rhadees NS T 1ddgbVatbs TRVEEEPLndat @
fig (imag bs

substitution circulrt 8 Is reversed to obtain formal novenent vector (-X,

-y). Like these, thern@VvenEsé SRARGEGE its OfeSA6MuEFRER HLgh8L, its
correspondi ng .to the desired reproduction video 25 signal wll be obt ai ned

through the repl ages6dingNEp&PAY LSS | Raly Dive t Per FOMRER® NV EAbAt SUbsti tution
circuit 8_a§d t he novenent ‘vector conversion circuit 9,
malfunction, and the reproduced image having little
degradation in image quality may be formed.
Hereinafter, there will be éxplained the

third embodiment of the present invention in

conjunction with the annexed drawings.

10 Fig. 10 shows a circuit block diagram for
the third embodimént of the present invention
comprising a MUSﬁ&gignal reprodubiﬁg apparatus 30 and
a MUSE decoder 32. The MUSE signal reproducing
g apparatus 30 comprises a reproducing circuit 34 for
1 reproducing the MUSE signal from a magnetic tape T by
means of the rotary hegd, a control signal detection
.circuit for detecting a control signal from the MUSE
signal provided by.the reproducing circuit 34, and a
control signal rewriting circuit 38 fdr rewriting the
20 control signal provided by the control signal
- detection circﬁit 36.
In addition, the MUSE signal reproducing
apparatus 30 comprises a deléy circuit 40 for
_ allowing the output of the_reproducing circuit 34 to
- 25

rétard by the period of time corresponding to signal
delay due to the control signal detection circuit 36

and the control signal rewriting circuit 38, and a



- 17 - respectively. The inmge data delay circuit 11 and the novenent data
delay circuit 12 provides tine |lags required for performng the
mul £i pl exi ng of the image data Dp and the novenent data Dm and each data
Dp, Dmis inputted to the nultiplexing circuit 6 at the predeterm ned
timng suitable for multiplexing operati @88. -The nultiplexing circuit 6
executes, under the control instruction fromthe timng control
circuit 7, the multiplexing operation for the novenent data Dm and the

i mge dat al Dp t ewidhtbh42hwhpcbdésenoirmedlyi cenhagsedr ¢opaoebdedcity t he
delay circuits ‘11 and 12, and then supplies the result of nmultiplexing to

t he output terni il and ggitched to aRepatectg"d'sforoaFpyedgtermdnedw || be

expl ai ned a sequence of operation of the video signal

r epr oduci n

10

appar at us

according to th&iperdpterval in’ response to the switching contro

aT

10

15

20

25

signal from a system control circuit 44 to be
described later. More specifically,.during normal
reproduction operation, the switch 42 always selects
the output of the delay circuit 40. However, in a
special reproduction mode, the switch 42 switches to
the contact "b" with only a portion of control signal
of the MUSE signal provided by the delay circuit 40,

thereby allowing the output of the control signal

- rewriting circuit 38 to be substituted for. The

output of the switch 42 is used as output of the

reproducing appératus 30.

When normal reproduction is instructed by
the actuation of an 6peration key 50, the system
control circuit 44 causes a capsfan control cifcuit
48 to rotate the capstan C at the éame speed of
rotation in the séme direction as that used in the
event of.recording. In the case of normal
reproduction operation, the MUSE signal oufputted
from fhe reproducing circuit 34 is applied to the
MUSE decoder 32 as.it is by way of the delay éircuit
40 and the switch 42. 1In other words, the switch 42
is_always connected to the contact "a" in response
to the inétfuction from the system control circuit

44. Accordingly, the reproduced signals from the



‘embodi nent constituted as above. In addition, it is assumed that the novie
I mge to be recorded has 20 been encoded by addi ng the novenent data Dm
to..the inmage data Dp as shown in the upper part of Fig. 2, so that the
followi ng explanation is centered on the reverse reproduction operation for
the movi e i mage. The reverse reproductiod®sitgnal is inputted 25 by way of
the input termnal 3 fromthe reproducing head Hto the novenent data
separation circuit 5 of the novenment data conversion circuit 2 in field
uni t - 18 - BYi$rbuA2i gormespppdr tpatheopriliggnal. MUBSEe signadsntscdat a
separation circuit 5 supﬁ1ies the inmage data Dp of the inputted

t

reproduction si Ghat tBe; HUSEcARCRIPTSA2aA8codss itbe MYSENSI@RadS data Dnto

the termnal 5 5 in response.to the swi.tching .control instruction from
the tinming cont PBA ?PFBuPP%?B%?hglﬁﬁaQEaﬂét59 V. i 8190&18e terninal 5A

I's provided “‘?h a Next, there will be explained special
5 feproductioh in the VTR according to the third
embodiment. |
| When the special reproduction mode is .
instructed by actuation of the operation key 50, the
system confrol circuit 44 controls the capstan :

10 control circuit 48 to drive the capstan C at the
designated speed. As the result, the tape T travels
at the desired speed. |
. In the embodiment, since the rotary head in

w the reproduction circuit 34 is driven by an actuator
. 15 such as a bimorph elément and a voice coil and the °
like to cause it to trace in parallel with the
helical track, good reproduction signéls can be
obtained.  The DTE control.circuit 46 controls the
operation of the actuator in feéponse to the

20 reproduction speed instructed by the: system control

circuit 44.
| In addition, in this embodiment, it is
assumed that one helical track on the tape contains
the MUSE signais of one field, and the MUSE signals

25 are: reproduced by the actuator in one field
regardless of its reproduction speed.

The slow reproduction operation at speeds of



predéternined time lag by neans of the inmage data delay circuit 11 and

I nputted to the nmultiplexing 10 circuit 6. On the other hand, the .
movenment data Dm supplied to the termnal 5B is inputted to the novenment
data substitution circuit 8. The novenent data substitution circuit 8

repl aces the inputted 15 movenent datd7Dmwith the novenent data Dm
preceding. one field at the tinme of the reverse reproduction as shown in
Fig. 7, based on the control signal fromthe reproducti on order control
circuit 101 Nexdesghthanhd/fepimesdtheyersmaldaspgepnvidli hsgedsaftsrt he 20
novenent vector conversion circuit. 9, the myvenent, vectqQr conversion

circuit 9 sel ecPs eEPAainfBventhe GaRATEN ErEPalnPetPrtiffleFiFE Y], .. )
A A e A R R R
cont ol o1 1o a0y BUPRRRa" BE S6RSY B S iR Oy o eut 12
5 réproducing circuit 34 and supplies the detected
control signal to ther control signal rewriting
circﬁit 38. The control signal rewriting circuit 38
rewrites a Y subsample phése of bit #9 in the control
signal, a C subsample phase of bit #10, and movement
10 information of bits 16, 17 and 18. More
| specifically, the Y subsample phase and the C
subsample phase are reversed ﬁith "0" and "1" for
every frame. The movement information is assumed to
. be a perfect still image in mode 1. In addition to
15 these information bits, there is also another control
signal called a inspection bit used for error
detection, so that this inspection bit is also
rewritten in accordance with the inforﬁation bit
that has been rewritten therein.
20 The delay circuit 40 retards the reproduced
MUSE éignal outputted from the reprodﬁcing circuit
34 for the time interval corresponding to the
operation time of the control signal detection
circuit 36 and the control singal rewriting circuit
25 38. Accordingly, the éontrol signal rewriting
circuit 38 rewrites the inputted gontrol siQnal and

outputs it to the contact "b" of the switch 42 at the



T 19 Dnferr] to the multiplexing circuit 6. Inputting of data to the
multiplexing circuit 6 wll be effected in such a manner that the fornal
nmovenent data Dnferr] can be added to the inage data Dp to be conbined. 5
The multiplexing circuit 6 executes the nultiplexing operation of the
inputted i mage data Dp and the fornmal novédrent dat a Dnferr] as shown in the
| ower part of Fig. 2 under the control instruction fromthe timng control
circuit 7 and prOV|des it to the 10 output terminal 4. This fornal
movenent data Dif3Ne | timiRg prsthafapderingreeieli Hae agorkreol sgnaldecodi ng
in the |ater sta and the reverse, reproduction i e having little
degradation in i gﬁp?uMH$%ys%§ﬁP%e1? 9&%¢Yﬁ?oH@htH%rﬁﬂPtﬂ%god?ng

oper ati on. t he . irst oned

above, the nnved%ﬁﬁ %%ﬁEFTXﬁ%R{Toglc%ﬁ%uf o?w+§€€?§e p?%dgﬁ i on

becomes gaual 1oy ool hd 1 05h€adB e e Bh8 PIRERS) cRORBnb"obRECBLIC! ©

5 signal is provided to the contacts "a", "b" of the
switch 42 in response to the detection timing of the
control signal by the control signal detectioﬁ
circuit 36. As'thé result, the control signal of the
reproduced MUSE signal is replaced by the.control

10 -signal rewritten by the qontrol signal rewriting
circuit 38.
For example, assuming now that the MUSE
#signal having the pattern shown in Fig. 7 is
% reéroduced_in slow mode, the signal becomes as shown
15 in Fig. 11. 1In other words, if the data of field
recorded on the magnetic tape with the condition
that the Y subsaﬁple phase is "0", the sampling
data at the horizontal position "a* on.the line of
No. 47 is, as indicated in Fig. 11, inlaid in the
20 horizontal position "b" on the line of No. 47 in the
first field, and also inlaid in fhe horizontal
position‘"a‘ on the line of No. 609 in the secohd
field.' Then, the Y subsample phase is rewritten to
"1", and inlaid in the horizontal position "b" on the
25 line of No. 47 in the third field, and in the |
horizontal position "b" on the line of No. 609 in the

fourth field. This also applies to other data and is



the :degradation in image quality at -the tine of 20 reverse reproduction
may be prevented, because there is no malfunction in its decodi ng
operation. In addition, the novenent data substitution circuit 8 can be
constructed by neans of a D flip-flop or_the like, as only several bites

‘are sufficient for the 25 movement daf Dm per field. For exanple, it
Is sufficient to retard the novenent data Dm by only one field. The

novenent vector conv rsi ncircuit 9 - 20 - can_be realized by sinple
har dwar e ad con€8?§?gﬁ ng9rb§“ﬁ§??6%ﬁ%dd5§acéﬁsWﬁélkt to pass through an

5 "actording to the SBBBHHUNKLORFRRRE OF PRELBFOSCHEVERVENLIGN w || be
oo, b, etk Fhing un ko BB URIE, LA8) B4HELHY “Poer =t 1t
' signal included in the MUSE signal from the switch

5 22.  In the case of sibw reproduction, the movement
information within fhe contfol signal is rewritten
into a perfect still image mode, so that the MUSE
decoder 12 performs the sfill image processing.
Accordingly, from the MUSE decoder 12, sharp high

10 grade television signals with no obscurenéss can be

.obtained.
In the case of slow reproduction operation
'rélatively close to the normal reproduction operation
- : at spegds of more than 1/3 times the normal speed,

15 the control signal rewriting circuit 18 rewrites
the movement information of bits #16, 17 and 18 in
the control signal into one of levels 4 - 7
representing the degree of movement, thereby
obtaining good movie image with little obscureness.

20 While there has been explained the operation
of slow reproduction mode, it goes without saying
that the similar effects can be obtained by rewriting
the control signal, even in the case of frame épeed
reprodﬁction as well as high speed searchl

25 reproduction operation.

As readily understood from the foregoing,

according to the present invention, the reproduced



‘encoded by an encoding circuit to be described later,. 10 and cont ai ns

t he novenent data conversion circuit 2b within the reproducing circuit.

Expl anation on all the similar constituents denoted-by the same reference
nunerals as that used in Fig. 6°is onittg% for the sake of sinplicity. 15
The encoding circuit of this enbodi nent erates to constitute transm ssion
signals using a fornmat obtai ned by adding the novenent data Dmto the i mge
data Dp precedi ng one field_ugon recordi ng of . the imge. For exanple, the
transm ssi én si Yage ¥hhhobittlgcdegradabiopyininage t @eahbbEneAR data Dm

shown by n+l carrespondi n o the image data shown.b [ e r%é.t t he
“mege data Dp SHOVIDESTRED ERRRi S OECF: Soat REPTRAUNEO! 8Y Rageds

repr oduci ng app us | ccardi to the, flrst og' ? novenent 25
dat a conversioﬁgéf%%ﬁf?QZ ?8%n§#$ge%s?%p%F_g%% Bgn%u_kpggé?ﬁ% §93_and 4, a
novenent data separati O'Z\nc'a'iﬁ)lgxiaf%’s %OrPJlrtequo%lcqugCVi%ot' sg:gnaalt m ng
control circuit .

5  from the recording medium in which the video signals
to which the controi information pertaining to the
image pPlane cbrresponding to every image plane is
added are previously recorded. Upon reproduction
of the video signals in accordance with an array

10 pattern of the image plane different from the

pattern used at the time of recording, at least a

portion of the control information added to the | |
‘video signals reproduced by the reproducing
'apparatus_is changed into other information in

15 achrdanée with the above-mentioned patterq to
obtain the cdﬁtrol information used for processing
the video signals, thereby allowing an excellent

image plane to be obtained.

20

25



- 71°- 7, a novenent vector conversion circuit 9 and a reproduction order

control circuit 10. In addition, it conprises an imge data delay——et+euit
21,. a novenent data delay circuit 22 and a novenent data 5 subst%}ution

circuit 28. Since this novenent data conversion ci r cilipis Si®

o . . . . . . . en Repl
nornmal reproduction does not perform the3¥ epl acenent ﬂ%ﬁﬁm
data or the like, only the operation for reverse repr i w | |
herei nafter be explained. The novenent data substitution circuit 28 retards
the i mage data OEHAD BECOLAIMED! he:nmovenent data Dmis correspondingly

conbined with the reproduction inage data Dp based on the control 15
signal fromthe reproduclionAovii@deoceignal reproducifigaappheatusg of

reverse reproduction.

shown in the upper part of Fig. 9,

10

15

20

25

(a) reproduc1ng means capable of reproducing
video signals to which the control information
pertaining to an image plane corresponding to every
image plane is added and which are recorded on a
recordlng medium, in an array pattern dlfferent from
that used at the time of recording;

(b) substitution means for changing at least
a pottion of control informatioh added to the wvideo
signals reproduced by means of said reproducing means
into other information in accordance with said
pattern to obtain control information:; and

{c) signal-processing means for processing
the video signals reproduced by said.reproducing
means, by using the control information replaced by

said substitution means.

2. An apparatus according to claim 1,
wherein said control 1nformat10n includes the
movement: 1nformat10n representlng the presence of

movement of the image of said video signals.

3. An apparatus according to claim 2,

wherein said reproducing means has a reverse

reproduction mode in which said video signals are

* c L M S *

of the

_ _ .v%en t he novenent data Dm generated at the tine of
recording is repcowipcidging:a reverse formas it is without replacenent as

¢



'20"-*  the novement data Dm for each | mmge becones one that is-different

"

fromthe novenent data Dm correspondi ngly conbined with the reproduction

signal in the same nmanner as in the conventi onafhisStestthsBee wn in the
m ddl e part of Fig. 9. However, in 25 a sim|l he first
enbodi ment, there is a predeterm ned réL%%ibnshi novenent

data Dm as shown in Fig. 9. The novenent data substitution
circuit 8 changes erroneously conbi ned novenent data Dminto correctly
conbi ned ndvenentepdduded bim uan | oxder onf oimade phaveneppdsike to

rel ati onship. Since the novenent data Dm has been 5 added to each i mage
dat a Dp precedi nghateused| atathehtime nef orecerding nof sabdnpi@e@dnt data Dm
is retarded by one field at the time of reverse reproduction as shown in
the middle part ®igwp}s, gandoseidt suhetiationmearnk pFRaages byl us and
mnus movement information of said each image plane into

5 the movement information of the adjacent image plane,'
when said reproducing means is in said reverse

reproduction mode.

4. An apparatus according to claim 2,

10 wherein said movement information represents any one
of a still mode ihdicating'that there is
substantially no movement of the-image, a movement
mode indicating that there is movement in a

v predetermined direction, and a scene change mode that
_15 indicates a change over to an utterly different image

plane.

5. An apparatus according to claim 2,

wherein said reproducing means has a slow

20 reproduction mode for reproducing the same image
blane by a plurality number of times,'and said
substitution means chahges the'moveﬁent information
of said each image plane into the information

' represénting that there is subst.antially__no movement

25

of. the image plane, when said reproducing means is in

said slow reproduction mode.

* C L N S *



10 signs will be retarded by two fields. Accordingly, lLike the first

enbodi nent,. the novenent data Dmto be conbined wth the i nage data Dp
indicated by Nerr]2, for exanple, nust be nade to be the nvnmnmaﬁrw&gam
indi cated by n[err]2 that has been added to the image 15

indi cated by Nerr]1 preceding one field33®--1). For thIS reas "
second enbodi nent, the novenent data Dm(n, n+l, ...) is advance

field to obtain Dnferr] (n[err], n[err]lf[err], J) and added to the |nage

data Dp. Fer exanple, the Irmgeagsi?é@at@s 269::cordfn§ efsir&testikys pne field
period in order to change the novenent data Dm i ndi cated by n+3 to the

movenent data Drjirdir nsa{®rédntrdd mitceptidny indéludds sthé he novenent
vector conversion circuit 9 perforns conversion operation 25 in the sane
manner as the app@reerst ofedter f infdrmatiooh NEepredenttinqi a direationvenent
data Dnferr] in the same manner as the apparatus la of the first

of movement of the image of said video signals.

7. An apparatus according to claim 6,
wherein said reproducing means has a reverse
reproduction mode for reproducing said video signals
in an oxrder of image plane opposite to that used at

10 the time of recording, and said substitution means
changes the movement vector information of said each
_;image plane into the information 'in a reversed forﬁ

of movement vector information of the adjacent image

at

plane, when said reproducing means is in said reverse

15 reproduction mode..

8. An apparatus according to claim 1,
wherein said control information includes the
movement vector information representing an amount

20 of movement of the image of said video signals.

9.. An apparatus according to claim 8,
wherein said reproducing means has a slow
reproduction mode for reproducing the same image

25 plane by a plurality number of times, and said

substitution means changes the movement wvector

information of said each image plane into the

R




23-- 1 enbodi ment by reversing the sign of-the-rmovenent—data Dm The
|nage data Dp to be conbined and the formal novenent data erLd are
‘respectively retarded by predetermnm ned anounts {Thi n' e data del ay
5 circuit 21 and the novenent data delay circui l ted to the
mul tiplexing circuit 6. According to the3&pparatu d enbodi nent
as descri bed above, there can be achieved just the sane action and -effects

as the first 10 enbodi nent . In addition, the novenent data substitution
circuit 28is samaem %%hz ‘i@p*})és'é%'t&aga thia®! dndeledy o€ stbMithntaialifRge
data, for exanple, utilizing a field méenory and the |like. Wile there has

been described @@l Yok@WaNnte okd the' GRIAYRCWheh @RAEArepTodulcingeimamzce t 0
the first and second enbodi nents, simlar effects nay be expected by

perform ng addi tiisonal siaiidosmiv mmwwwnme.ed to respective fashion
even in other reproduction operation including double speed 20
reproduction and reverse doubl e speed reproduction
5 ' 10. An apparatus according to claim 1,
wherein said contfol information includes the
.positional information representing oné.of_a 
plurality of sampling positions of said video
signals. |
10
11. An apparatus according to claim 10,
_wherein said feproducing means has a slow
reproduction mode for reproducing the same image
= plane by a plurality number of times, and said
15 substitution means changes the positional information
~ of said eéch image plane into the information with
which said plurality of sampling positions ére
cyclically switcﬁed for every image plane, when said
reproducing means is in -said slow reproduction mode.
20
12. A video signal processing apparatus;
comprising:
(a) first means for varying the array
pattern of image plane of original.video signals to
| 25 which the control signal pertaining to the image

plane corresponding to every image plane is added:;

(b) - second means for changing at least a

TN O )



‘and -ot hers. As expl ai ned above, according to the first—and—second

enbodi nents nenti oned above, since, even in the case ere the nogvie inage
signals in each 25 field are reproduced in an Wisgaget w1 rom t hat
used at the time of recording, additiona% data re m i E change
provided at the tine of . - 24 - encodi 3 Ts con itiona
data to be intrinsically provided to the inmage data in response to the

i mmge change of its reproduction signal, its decodi ng operation nay be
per f or med Wi t howomtsildnuredt icomtrold infomeprioucdiedee theivideott! e
degradation in inmage quality may be fornmed. Hereinafter, there will be

expl ai ned the tHignadmontmiited fram Hakdfirsh dreanmh I RFR#ELIi on with
t he annexed draw ngs. 10 . '
: information in accordance with said pattern to obtain

control information; and

5 | (c) third means for processing the video
signals_outputted from said first means, by using
the control information replaced by said second

means.

10 | 13. An apparatus according to claim 12,
wherein said control information includes the
movement information representing the présence of

movement of the image of said video signals.

at

15 14. An apparatus according to claim 13,
wherein said second means changes the movement
information of said each image plane into the
mbvement information of the adjacent image plane,
when said first means is.outputting said original

20 video.signals in reverse order with respect to the

image plane.

15. An apparatus according to claim 13,
wherein said second means changes the movement
25 information of said each image plane into the

information representing that there is substantially

no movement of the image, when said first means is

* [ L M s *



~Fi§.-10 shows a circuit block diagramfor the third enbodi t he
present invention conprising a MJSE signal reproducing apparatus 30 and a

MJSE decoder 32. The MJSE signal reproducing appmiséﬂh «amﬁ

‘reproducing circuit 34 for 15 reproducing the NUS;“ !ﬂl nagnetlc
ovi de

tape T by neans of the rotary head, a €o¥rel sig ircuit for
detecting a control signal fronlthe MJSE si gnal by the reproducing
circuit 34, and a control signal rewiting cirCU|t 38 for rewiting the 20

control signal Qﬁu@%ﬁnpythaessaat hkgsl gAahedeFeshiianoFiibgrial 36.- In
addition, the MJ E si gnal” reproduci ng apparatus 30 conprises a del ay

circuit 40 for %hh@W‘BﬁghﬁisoﬁtBQHrQﬁlkbenhﬁDédeﬁl&gm@sr@ulklﬁé to0 25
retard by the period of tinme corresponding to signal delay due to the

control signal detection circuit 36 and the control signal rewiting
circuit 38, and a : :
16. An apparatus according to claim 12,
5 Wwherein said control information includes the
movement vector information representlng a direction -

of and an amount of image movement of said v1deo

signals.

10 . 17. An apparatus according to claim 12,
_wherein said control.information includes the
_positional info;mation representing one of a
plurality of sampling positions pf said video

L signals.
15 .
18. A video signal reproducing apparatus,
comprising:
| (a) reproducing means for reproducing video
‘'signals from a tape-like recording medium in.which
20 the videolsignals to which the control information
pertaining to the image plane corresponding to every
imaée plane is added are recorded:; |
(b) conveyance means for conveying said
tape-like recording medium in its longitudinal
25  direction; |
| (c) substitution means for changing at least

a portion of the control information added to the

WA R



~ *25°- switch 42 Whi ¢h s nornal I y connect ed to a contact "a" and sw tched
to a contact "b" ﬁﬁﬁs&wpﬂ@dﬁ&ﬁ{ time interval in response to the

swi.t chi ng control ysten1contro| circuit 44 to be 5
described | ater. ly, duri ng nor mal reproduction operation,
the switch 42 al way out put” of the delay circuit 40. However,

I n a speci al reproductlon node, the swtch 42 switches to the contact "b"
with only a portion of control signal 10 of the MJSE signal provided by
the delay ciy cui tvislRo tshigreths atdmwidurehdppid wdprdduchrg rmeans gnal
rewiting circuit 38 to be substituted for. The output of the switch 42 is
used as out put ofintiR: othan dinfiomaipian stusagmrdance with the Wen nor nal
reproduction is instructed by the actuation of an operation key 50, the
syst em contr ol cﬁ%‘lH%YW%aﬁR%%d LT HRANCUABIRFIICE MRARg to obtain

control information; and
5 (d) signal processing means for processing
the video signals reproduced by said reproducing

means, by using the control information replaced by

said substitution means.

10 : 19. An apparatus according to claim 18,
. wherein said control information includes the
movement information representing the presence of

image movement of said video signals.

15 20. An apparatué according to claim 19,
wherein said substitutioﬁ means changes the movement
information of said each image plane into the
movement information of the adjacent image plane,
when said conveyance means is conveying said tape-

20 like recording medium at the same speed in the

direction opposite to that used in the event of

recording.

21. An apparatus according to claim 19,
25 wherein said movement information represents any one

of a still mode indicating that there is

substantially no movement of the image, a movement

[



-48fefr] to rotate the capstan C at the same speed-of Totation in the sane
direction as that used in the 20 event of rec

di I3t se of
nor,mal reproduction operation, the MJSE signal ou:§s heel as e € al‘ge\eﬂ
reproducing circuit 34 is applied to the MJUSE deco H ‘ﬁ ‘Hg [ by way of
the delay circuit 40 and the switch 42- B& other ! h 42 25
I s always connected to the contact "a" in response to the instruction from
the systemcontrol -circuit 44. Accordingly, the reproduced signals fromthe

- 26 - switgh 4tode riediaating tHha torthginealisMoSizemegitalin 0 t hat t he MJSE
decoder 32 decodes the MJSE signals and then outputs high grade television
signals. Next, wPredetsirnined diplegition . .spad & sBenea ghasdiectmiagie i n t he VIR
according to the third enbodi ment. Wen the special reproduction node is
indicating the change over to an utterly different

image plane.

22. An apparatus according.to claim 21,
wherein said substitution means.changes the movement
information of said each image plane into the
information indicating that there is substantially-

10 no movement of the image,lwhen said conveyance means
is conveying séid tape-like recording medium at
speeds slower than that used at the time of

recording.

15 23. An apparatus according to claim 18,
wherein said control information includes the
movement vector information representative of the

direction of image movement of said video signals.

20 - | 24. An apparatus according to claim 23,
wherein said substitution means changes the mo#ement _
vector information of said each image plane into the
information in a reversed form of movement vector
information of the adjacent image plane, when said

25 éonveyande means is conveying said tape-iike
recording medium at the same speed in the direction

opposite to that used in the event of recording.

L]



-i'nstruct ed by actuati on of the operati on key 50, the systemcontrol circuit

44 controls the capst g Beenﬁontrol circuit 48 to drive. the capstan C at
t he designated spee , the tape T travels at the desired
speed. In the enbodi ﬂl I e rotary head in the reproduction circuit
34 is driven by an such -as3% -bi norph el enent and a voi ce

coil and the like to cause it to trace in parallel with the helical track
good reproduction signals can be obtained. The DTE control.circuit 46

controls the operation ofs ! hesdpdeda) g&iﬂ_&ﬁ‘ﬁ-ﬁq 1 tdra 40 24,

reproductloﬁ speed instructed by the systemcontrol circuit 44. In-

addi tion, in thigherdiiseid véddtds asomitidittaxie futesdnts amk on the
t ape contains the MUSE signals of one field, and the MUSE signals 25

are: reproduced bymduret anf Uniadge inowvenerdt e fl saghrdidss sfgnaks s eproducti on
‘speed. The sl ow reproduction operation at speeds of
5 26. An apparatus according to claim 25,
wherein said substitution means changes the movement
vector information of said each image plane into |
the infofmation indicating that there is
substantially no movement of the image, when said
10 conveyance means is conveying said tape-like
recording medium at speeds slower than that used at

the time of recording.

«+7

27. An apparatus according to claim 18,
15 wherein said control information includes the
positional information indicating one of a plurality

of sampling positions of said video signals.

28. An apparatus according to claim 27,

20 wherein said substitution means changes the
positional information of said each image plane into
the information with which said plurality of sampling
positions are switched cyclically for every image
plane, when said conveyance means is conveying said

25 tape—like recording medium at speeds slower than that

used at the time of recording.

* c L M s *



- 2% 1 Iesé than 1/4 tinmes the normal speed will hereinafter be

expl ained. The control signal detection circuit 36 detects a control
signal that has been included in the MJSE signal of every field fromthe 5
reproducing circuit 34 and supplies the detected control signal to the
control signal rewiting circuit 38. The €dntrol signal rewiting circuit
38 rewites a Y subsanpl e phase of bit #9 in the control signal, a C
subsanpl e phase of bit #10, and novenent 10 i nformation of bits 16, 17
and 18. Morg spegddd I e phase and the C subsanpl e phase
are reverse witﬂgé *géﬁdgﬁaiéfkﬁigkiﬁéﬁgﬁane; The novenent information is
assuned to be a perfect i 'gggg i .addifion to 15 t hese
i nformation bits, there.?é %#%% ano?h@?_é% %?ﬁdéhékmﬁl %ﬁl%ﬁg%9+ﬁspection

bi ¢ used for ef rgfafioteti fordtd Nibatdh Sid NREGH | e t¥iads £15RaTEW 1 tten

in accordance with the information
to which the control information pertaining to the

5 image plane cérresponding to every image plane is
added are previously'recordéd. Upon reproduction
of the video signals in accordance with an array
patfern of the image plane different from the
pattérn used at the time of recording, at least a

lQ portion of the control information added to the '
video signals reproduced by the reproducing
_apparatus is changed into other information in
accordance with the abovg-mentioned pattern to
3 obtain the control information used for procéssing
15 the video signals, thereby allowing an excellent

image plane to be obtained.

20

This Sheet Has Been Rerlaced

25



t hat "has been rewitten therein. 20 The delay circuit 40 retards
t he reproduced MJUSE signal outputted fromthe reproducing circuit 34 for
the-<tine interval corresponding to the operation tinme of the control -signal
detection circuit 36 and the control singal rewiting circuit 25 38.
Accordingly, the control signal rewiting circuit 38 rewites the inputted
control signal and outputs it to the tg 3& "b" of the switch 42 at the
- 28 -1 sanme timng as that during mhlch the control signal of the MJSE
signal is inputted to the contact "a". The systemcontrol circuit 42
switches the switch 42 to the contact "a" at the timng that the control 5
signal is provided to the contacts "a", "b" of the switch 42 in response to
the detection timng of the control signal by the control signal -detection
circuit 36. As the result, the control signal of the
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reproduced MJSE signal is replaced by the control 10 signal rewitten by
the control signal rewiting circuit 38. For exanple, assum ng now that the
MUSE signal having the pattern shown in Fig. 7 is reproduced in sl-ow nbde,”’
t he signal becones as shown 15 in Fig. 11. 1In other words, if the data
of field recorded on the nmagnetic tape with the condition that the Y
subsanpl e phase is "0", the sanpling daga'hl the horizontal position
the line of No. 47 is, as indicated in Fig. 11, inlaid in the 20

hori zontal position "b" on the line of No. 47 in the first field, and al so
inlaid in the horizontal position "a" on the line of No. 609 in the second
field. Then, the Y subsanple phase is rewitten to "1", and inlaid in the
hori zontal position "b" on the 25 line of No. 47 in the third field, and
in the horizontal position "b" on the Iine of No. 609 in the fourth field.
This also applies to-other data and is
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- 29 - repeated for successive data as well. The MJUSE decoder 12 perforns
movi e/ still image processing in accordance with the control signal included
in the MUSE signal fromthe switch 5 22. In the case of slow . = ?
reproduction, the novenent information within the control signal is
rewitten into a perfect still imge node, so that the MJSE decoder 12
perfornms the still inage.processing.3e¢qqrdingly, fromthe MJUSE decoder 12,
sharp high 10 - grade television signals with no obscureness can .be
obtained. Inthe case of slow reproduction operation relatively close to
the normal reproduction operation at speeds of nore than 1/3 tines the

nor mal speed, 15 t he contEpI-signaI rewwiting circuit 18 .rewites the

movenent information of bit S(9#lfwmlsi—and 18 irgthe control gignal into one.
of levels 4 - 7 representingdthe degreq of no@@nent, therebyyobtaining good
movie image with little obsc@refess. =0 3 -
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20~ Wil e there has been expl ai ned the operation of slow
reproduction node, it goes without saying that the simlar effects-can be-
obt,ained by rewiting the control signal, even in the case of frame speed
reproduction as well as high speed search 25 reproducti on operation. As
readi |y understood fromthe foregoing, according to the present invention,
t he reproduced -30 - | i mage mgfp/little degradation in inmage ' quality
can be obtained fromthe MJSE signal eAJoduced at speeds different from
that used at the tine of recording. An apparatus for reproducing video
signals 5 fromthe recording nmediumin which the video signals to which
the control information pertaining to the inmage plane corresponding to
every inmage plane is added are previously recorded. Upon reproduction of

t he. video signals in.accordance with an array

377

d
»--
®
)
\

LAELE:
Doy
i . l*l

376

.._____
44.'
—JF ____._.___-

FIG. 4

(O FIELD# 4n

[] FIELD#(4n+1)
@ FIELD #(4n+2)
B FIELD #(4n+3)

W
\

375

a

_——_.__——
‘

LINE No
609
a7
610
48
611



10 - pattern of the image plane different fromthe pattern used at the
time of recording, at least a portion of the control information added to

t he-vi deo signals reproduced by the reproduci ng apparatus.is changed into’
other information in 15 accordance with the above-nentioned pattern to
obtain the control information used for processing the video signals,

t hereby all owi ng an excel |l ent i rage pbaAe]t o be obtai ned. 20 25 -31- -
What is clainmed is: 1. A video signal reproduci ng apparatus, conprising (a)
reproduci ng neans for reproducing video signal recorded on a recording

medi um said video signal including a plurality of inmage planes to each of
whi ch is added control information of a correspondi ng i mage
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pl ane, the contro
between the plurality of

i nformation including information related to notion
| mge pl anes,
abl.e to perform sl ow notion reproduction of sai d"vi deo signal;

and sai d reproducing means being

(D)

conversion means in response to performing the slow notion reproductlon by

sai d reproduci ng neans,

for changi ng go(JfﬁSt a portion of the control
I nformati on added to each | mge pl ane e reproduced video signal so

that said notion is reduce
processing the video signals
the control informatio
according to claim I
movement i nformati ol
of said video signals.
reproduci ng nmeans has
signal s are reproduced

o
re;lge

by; and signal processing neans for _

reproduced by said reproducing neans, by using
H by said conversion neans. 2. An appar at us

bai d control information includes the

t{ ing the presence of novenent of the inmage

apparatus according to claim2, wherein said

s¢ reproduction node in which said video

pr der of i nmage pl ane opposite to that used at

the tine of recording i deo signals, and sai d conversion nmeans
changes the O '
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novefrent information of said each inage plane into the novenent information
of the adjacent inage plane, when said reproducing neans is in said reverse
reproducti on node. 4. An apparatus according to claim2, wherein said o
novenent information represents any one of a still node indicating that
there is substantially no novenent of the inage, a novenent node indicating
that there is novenent in a predetery;yqﬂ direction, and a scene change
node that indicates a change over t tterly different imge planc. 5.
An apparatus according to claim2, wherein said reproduci ng neans has a

sl ow notion reproduction node for reproducing the sane i nage plane by a
plurality of times, and said conversion neans changes the novenent i nforna-
tion of said each inage plane into the information repre- senting that
there is substantially no novenent of the inmage plane, when said
reproducing neans is in said slow notion reproduction node. 6. An appar at us
according to claiml1, wherein said control information includes the
novenent vector information rep resenting a direction of novenent of the

i mage of said-video

/
2 / 2
/
/
/ —
|~ 4 +
/An_..‘_:_‘
/
/ _
| o //Q -
N~ é // o™ é
/ N ——
@ : y EV\ .‘}_‘
— | & | D/ c
(1 /

N+2

REVERSE REPRODUCTION ORDER
(BEFORE SUBSTITUTION, CONVERSION)
|n+2 N+2

3
REVERSE REPRODUCTION ORDER
(AFTER SUBSTITUTION, CONVERSION)

n+t3} N+3

~



si gnal s. - 32 - 7. An apparatus according to claim®6, wherein said
repr oduci.ng neans has a reverse reproduction nade for reproducing said
vidco signals in the order of image plane opposite to that used at the tine
of recording, and said conversion nmeans changes the novenment vector
informa- tion of said each inmage plane into the information in a reversed
form of novenent vector information 0E32h91adja- cent image plane, when
sai d reproduci ng nmeans isgn said reverSe reproduction node. 8. An ..
apparatus according to cl ai @wherein said reproduci ng neans has a sl ow
notion reproduction éproduci ng the sane i nage plane by a
plurality nunber ofpJdi sai d conversi on neans changes the novenent
vector information wf [saidgpa¢h i mage plane into the infor- mation
representing that there isUsulpstantially no novenent of the inmage, when

sai d reproduci ng neans ig H} aid slow
g O
s @
o = Qo
N
al <
vl \
| <o
N (14
> Q\ L= o |«
1w - W ' = <
e o = <
pree > [t d
od <o W«
©| %= nEos 5
I I S ouE0 O
. _ng.&. l ]
O Egu.c; 1;
<
Lo ®» |5 O w't‘oj 0
, \\mmgh as U/
© =2ous oI
\ SwgE
wo-=
=>00 A
< 0
-3 | EE :
- 02
ES 20 Z o |©
TV o QO = <> |«
S-S O35 h = /
W 3 Cuo a =
] > O N o
D e <@
=wno xoo
g M
n O
.
. o—1 ook .
-2 0
=5k
~m OO
) O
C s F B




not rfon reproduction node. 9. An apparatus according to claim1, wherein
said control information includes the positional infornmation representing
one:of a plurality of sanpling positions of said video signals. 10. An
apparatus according to claim9, wherein said reproducing neans has a sl ow
notion reproduction node for reproducing the sane i mage plane by a
plurality nunmber of tines, and said cgnyé $i on nmeans changes the positional
information of said each inmage plane into the information with which said
plurality of sanpling positions are cycli- cally switched for every inmage
pl ane, when said reproducing neans is in said sl ow notion reproduction
node. 11. A video signal processing apparatus, conprising: (a) first neans
for outputting an original video signal including a plurality of imge

pl anes to each of which is added control information of a corresponding

i mge plane in a predeterm ned order, the control information including
information related to notion between the plurality of imge planes, and
said first neans being able to change update speed of the plurality of

i mge pl anes;
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(b). second neans in response to change of the update speed by said first
nmeans to a speed slower than a predeterm ned speed, for changing at |east a
portion of the control information added to each image plane of the
outputted video signal so that said notion is reduced thereby; and (c)
third neans for processing the video signals outputted fromsaid first
means, by using the control infornat”qy(gﬁqnged by said second neans. 12.
An apparatus according to claim1ll, wherein said control information

i ncl udes the novenent i r¥¥at i on representing the presence of novenent of
the i mage of said videqg sidhals. This is the replacenent sheet 13. An
appar at us accordi ng]| m 12, wherein said second neans changes the
noverent i nforn®i on of @saj d cach i nage plane into the novement infornmation
of the adjacentﬁﬂﬁg , when said first means is outputting
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oF
sai.d original video signals in reverse order wwth respect to the inmage
pléne. 14. An apparatus according to claim 12, wherein said second neans
changes the novenent information of said each inage plane into the
information reprcsenting that there is substantially no novenent of the
i mge, when said first neans is outpuhﬁi % the sane i mage plane of said
original video signals a plurality nu e? df times at tinme. 15. An
apparatus according to claim1ll, wherein said control information includes
t he novenent vector informa- tion representing a direction of and an anount
of image novenent of said video signals. 16. An apparatus according to
claim1l, wherein said control information includes the positional
information rep- resenting one of a plurality of sanpling positions of said
video signals. 17. A video signal reproducing apparatus, conprising: (a) .
reproduci ng neans f-or reproducing video signals froma tape-like recording
medi um the video signal recorded on the recording nediumincluding a
plurality of imge planes to each of which is added control
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: : : . _ : %oipn-6 Tos
I nformati on of a corresponding i mage plane, said con- trol |nfornat|on

including information as to notion between'the plurality of inmage planes;
(b) conveyance neans for conveying said tape-like recording nediumin its
| ongi tudi nal direction, said conveyance neans being able to change
conveyance speed of the recording nmediupg {c) conversion neans in response
to change of the con- veyance speed by said conveyance neans to a speed

sl over than aREFRODIUING APPARATUS' PORIVEDED GfIdNN AdeoMPaNIRD BYOT
changi ng t he CONTROL iIINFORMATION added to each i mage pl ane of the
reproduced video signal so that said notion is reduced thereby; and (d)
signal processing neans for processing the video signals reproduced by said
reproduci ng neans, by using the control information changed by said -conver-

si on neans. 18. %m PBrSTHE aprgttyre ¢l aim 17, wherein said control
I nformation incl € novemnent 1 I on representing the presence of
~image novenent of said \AmlefprdtHlss.for reproducing video signals

. grom the récordiﬂg medium in which the video signals

to which the control informgtion pertaining‘to the

jmage plane corresponding to every image plane is

added are previously recorded. Upon reproduction

of the video signals in accordance with an array

pattern of the image pléﬁe different from the

pattern used at the time of recording, at least a
portion of the control information added to the |

video signals reproduced by the reproducing

apparatus is éhapged into other information in
accordanée with the abovg-mentioned pattern to

obtain the cdntrol information used for processing

the video signals, thereby allowing.an excellent

image plane to be obtained.

FIGURE_6
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19. An apparatus according to claim 18, wherein said conversion means Pee T

changes the novenent information of said each inmnge. plane _into the novenent
informati on of the adjacent inmage plane, when said goHVEVERCETNBANSS S &G '
conveying said tapc-like recording rmedium at the Bamecspeed i
direction opposite to that used in the event of;rjve’c_qgeci Ag. :
This is the replacenent sheet - 34 - 20. An apparatts:
18, whcrcin said noverent infornmation representb @any.one of.3.s
i ndi cating that there is substantially Ho~novengnt of the irage,
node indicating that there is novenent in a prefetfermn _ng,d,:,?ci,j.,;f,g.ti Ofjaqdnd a f
scene change node i ndiwRitinglaid@ ishange over t obahiut'ter | yrortferent mage_ |
pl ane. 21. An appar at Q$Aaﬁ8ﬁﬂjgmrﬂp?o&kﬁ‘xuﬁ‘g§£ﬁm%ﬁﬁh@m§ai d conversion
|

means changes the rmvggprx]é rbé‘ch%,”%}ehn%”f&f’rcpr egcvidlcorrasggenapl ane into the

; . > : ucin
i nformation indicating {h ded on a recording medium, said video signal

including a plurality of image planes to each of which
is added control information of a corresponding image
plane, the control information including information
related to motion between the plurality of image planes,
and said reproducing means being able to perform slow
motion reproduction of said video signal;

(b) conversion means in response to performing the slow
motion reproduction by said reproducing means, for
changing at least a portion of the control information
added to each image plane of the reproduced video
signal so that said motion is reduced thereby; and

signal processing means for processing the video signals

reproduced by said reproducing means, by using the

control information changed by said conversion means.

. 2. An apparatus according to claim 1, wherein said control

information includes the movement information represent-

ing the presence of movement of the image of said video
signals.

3. An apparatus according to claim 2, wherein said
reproducing means has a reverse reproduction mode in
which said video signals are reproduced in the order of
image plane opposite to that used at the time of recording of
said video signals, and said conversion means changes the
movement information of said each image plane into the
movement information of the adjacent image plane, when
said reproducing means is in said reverse reproduction
mode. ,

4. An apparatus according to claim 2, wherein said
movement information represents any one of a still mode .
indicating that there is substantially no movement of the
image, a movement mode indicating that there is movement
in a predetermined direction, and a scene change mode that
indicates a change over to an utterly different image planc.

5. An apparatus according to claim 2, whercin said
reproducing means has a slow motion reproduction mode for
repraducing the same image plane by a plurality of times,
and said conversion means changes the movement informa-
tion of said each image plane into the information repre-
senting that there is substantially no movement of the image
plane, when said reproducing means is in said slow motion
1eproduction mode.

6. An apparatus according to claim 1, wherein said control
information includes the movement vector information rep-
resenting a direction of movement of the image of said video
signals. -
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there is substantially no novenent of the inage, when said conveyance neans
| 8. conveying said tape-like recordi ng nedium at speeds sl ower than that
used at the tine of recording. 22. An apparatus according to claim17,
wherein said control information includes the novenent vector informa- tion
representative of the direction of image novenent of said video signals.

23. An apparatus according to claim 22, wherein said conversion means
changes the novenent vector informa- ti of said each inage plane into the
information in a reversed formof novenght” vector information of the adj a-
cent image plane, when said conveyance neans IS convey- ing said tape-like

recordi ng nmedi um at thg S HEREEQ Jg U1 cﬁ%'@nwﬂg (Plsg;{&; to that used

in the event of recorgdjf im23, wherein

sai d Vector infor mati,t‘.]gmaj:"aa5 gzggrvg.&gr}g& &B‘g e povenment of said
= i

19

c.ﬂgﬂ

video signals. 25. An, HSit %9&&351."111@9 | n said
conver si on means chang@gekids MEe! ﬁBvénEﬁPrv@&or df&ﬁ'lao sai d each
i mage plane into the gy of 4Bl daBh iR ge.carah@qmo the information in a

reversed form of movement vector information of the adja-

cent image plane, when said reproducing means is in said

reverse reproduction mode.

8. An apparatus according to claim 6, wherein said
reproducing means has a slow motion reproduction mode for
reproducing the same image plane by a plurality number of
times, and said conversion means changes the movement
vector information of said each image plane into the infor-
mation representing that there is substantially no movement
of the image, when said reproducing means is in said slow
motion reproduction mode.

9. An apparatus according to claim 1, wherein said control
information includes the positional information representing
one of a plurality of sampling positions of said video signals.

10. An apparatus according to claim 9, wherein said
reproducing means has a slow motion reproduction mode for
reproducing the same image plane by a plurality number of
times, and said conversion means changes the positional
information of said each image plane into the information
with which said plurality of sampling positions are cycli-
cally switched for every image plane, when said reprodocing
means is in said slow motion reproduction mode.

11. A video signal processing apparatus, comprising:

(a) first means for outputting an original video signal
including a plurality of image planes to each of which
is added control information of a corresponding image
plane in a predetermined order, the control information

.including information related to motion between the
plurality of image planes, and said first means being

~ able to change update speed of the plurality of image
planes;

(b) second means in response to change of the update
speed by said first means to a speed slower than a
predetermined speed, for changing at least a portion of
the control information added to each image plane of
the outputted video signal so that said motion is
reduced thereby; and

(c) third means for processing the video signals outputted
from said first means, by using the control information
changed by said second means.

12. An apparatus according to claim 11, wherein said
control information includes the movement information
representing the presence of movement of the image of said
video signals.
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that there is substantially no noverment of the inmage, when said conveyance
:means i s conveying said tape-like record- ing nedium at speeds slower than

that used at the tinme of recording. 26. An apparatus accommmml
(

wherein said control

cating one of a plurality of sanpling positions of said videocsign

i nformation includes the positional

L
hy

An apparatus according to claim26; 3herein said conversion nmeans changes

the positional information of said each inage plane into the information

wi th which said pluralpt Mnﬁpﬁﬁ@'&f&dﬁ@&btélﬂﬁ 12/ @h&eint satpd cyclically for

every image plane, vdaedhdsmi

s CRAVRY A Mol@AdE ihBrBRWaeHrsaid'g sai d tape-|ike

recordi ng medi um at dapieefagcS pRXE inth NBS nidVRinemSREoriaibdf there of recordi ng.

28. A video signal Rfdﬂté@:&ﬁhﬂ?c@Qﬁ@;rﬁﬁaﬁsﬁ&ﬁﬁpﬁe&hﬁﬁiomﬁﬁﬁttixingpUt nmeans for
_ vitidh REgnalsh Y vekdet ded@f witiRgfecPkaanes to each of
whi ch i s added cont regé irh: eQpLARL | ON of a corresponding 1 mage plane in a

33} AnCRRhh@s acfd@ing®do! Qalmi 1% WHereinNGid Nf onnat i on

i nputting a video si

predet er mi ned order,
rel ated to novenent

sAfPbriding

JeedndeRBarls HBari¥ed the movement information of said
each image plane into the information representing that there
is substantially no movement of the image, when said first
means is outputting the same image plane of said original
video signals a plurality number of times at time.

15. An apparatus according to claim 11, wherein said
control information includes the movement vector informa-
tion representing a direction of and an amount of image
movement of said video signals.

16. An apparatus according to claim 11, wherein said
control information includes the positional information rep-
resenting one of a plurality of sampling positions of said
video signals.

17. A video signal reproducing apparatus, comprising:

(a) reproducing means for reproducing video signals from

a tape-like recording medium, the video signal
recorded on the recording medium including a plurality
of image planes to each of which is added control
information of a corresponding image plane, said con-

trol information including information as to motion

between the plurality of image planes;

(b) conveyance means for conveying said tape-like
recording medium in its longitudinal direction, said
conveyance means being able to change conveyance
speed of the recording medium;

(c) conversion means in response to change of the con-
veyance speed by said conveyance means to a speed
slower than a conveyance speed at recording of the

- video signal, for changing the control information

. added to each image plane of the reproduced video

signal so that said motion is reduced thereby; and

(d) signal processing means for processing the video
signals reproduced by said reproducing means, by
using the control information changed by said conver-
sion means.

18. An apparatus according to claim 17, wherein said
contral information includes the movement information
representing the presence of image movement of said video
signals. .

19. An apparatus according to claim 18, wherein said
conversion means changes the movement information of
said each image plane into the movement information of the

‘adjacent image plane, when said conveyance means is

conveying said tape-like recording medium at the same
speed in the direction opposite to that used in the event of

recording. This is the replacem

- 2 SEP 1991

Date:

ent sheet



rality of

| mage pl anes,

and said i nput neans being able to change update

. speed of said plurality of image planes; and - 35 - (b) processing neans

“for processing the video signal

i nputted by said input neans, said

processi ng nmeans being able to change a processing operation in accor-

dance with the order of the pluraligsy-of
information and incl ugi RG

updat e speed by sai onbrﬂféfﬁ

speed, for changi ngisafealifiABiar theROIs! dubtamtally
each i mage pl ane of,;
reduced t hereby. 29i

| mage pl anes and the control

NMBIsSieBdIRARS claiin 185 b sadd change of the
%ﬂﬁh’iioh%ﬁmé’cﬂ%%g%&%a itlikmode pr edet er - i ned
£ aRvbmealt ofnther mati on added to
€ 4 BBt mbld il Bt Berclihmbvardid novement i s
g e o Biodwhor o1 1 o d

processi ng nmeans pefﬁdg {Eﬁg RIOHRREE Wero gﬁlmrl§adiger@@m§r[ﬂ@b i nformati on.

plane. o
21. An apparatus according to claim 20, wherein said

conversion means changes the movement information of
said cach image plane into the information indicating that
there is substantially no movement of the image, when s_a1d
conveyance means is conveying said tape-like rcc:ordmg
medium at speeds slower than that used at the time of
recording.

22. An apparatus according to claim 17, wherein said’
control information includes the movement vector informa-
tion representative of the direction of image movement of
said video signals.

23. An apparatus according to claim 22, wherein said
conversion means changes the movement vector informa-
tion of said each image plane into the information in a
reversed form of movement vector information of the adja-
cent image planc, when said conveyance means is convey-
ing said tape-like recording medium at the same speed in the
direction opposite to that used in the event of recording.

24. An apparatus according to claim 23, wherein said
vector information also represents an amount of image
movement of said video signals.

25. An apparatus according to clairn 24, wherein said
conversion means changes the movement vector informa-
tion of said each image plane into the information indicating
that there is substantially no movement of the image, when
said conveyance means is conveying said tape-like record-
ing medium at speeds slower than that used at the time of
tecording.

26. An apparatus according to claim 17, wherein said
control information includes the positional information indi-
cating one of a plurality of sampling positions of said video
signals.

27. An apparatus according to claim 26, wherein said
conversion means changes the positional information of said
each image plane into the information with which said
plurality of sampling positions are switched cyclically for
every image plane, when said conveyance means is convey-
ing said tape-like recording medium at speeds slower than
that used at the time of recording.

28. A video signal processing apparatus, comprising:

(2) input means for inputting a video signal including a
plurality of image planes to each of which is added
control information of a corresponding image plane in
a predetermined order, said control information includ-
ing information related to movement between the plu-
rality of image planes, and said input means being able
to change update speed of said plurality of image

planes; and Thi

R
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30" An apparatus according to claim28, wherein said control information
incl udes novenent information repre- senting the presence of novenent of
the image of said video signals. 31. An apparatus according to claim 28,
wherein said i nput neans has a reverse reproduction node in which said
video signals are inputted in the order of picture planes opposite to that
used at the time of recording of gaiLd video signals, and said conversion
means changes the novenent information of the adjacent image plane into the
novenent information of the adjacent image plane, when said input neans is
in said reverse ingyt node. 32. An_apparatus according to claim 30, wherein
sai d novenent i nf owa?rioﬁ?f‘swgg%‘gﬁ‘@nf%r &H?f”?}ﬁ‘% [g'l" Adegy PiI%Palnode i ndi cating
that there is subst ZAP¥EAY rHBRHL FRFANS 031G REOCE MCPSpyvenent node .
i ndi cating that ther¥3&2 RRange i pracassing OPERHOM BHAPF-ect i on, and a scene
change node that i ndf&se #dthqthe rdesof S plurddith AL iMAgS PPN f f er ent i mage-
pl ane. 33. An appar aandsthe cedFaliinformatien andringhrdingheqnaessiosai d cont r ol
i nf ormati on i ncl udesmpRscRerIPonsectaoehangs of ther Upslate tgeeddant i ng a direction
of movenent of the isiyinpyt meanyto a speed slower than a predeter-

mined speed, for changing at least a portion of the

control information added to each image plane of the
inputted video signal so that said movement is reduced
thereby.

29. An apparatus according to claim 28, wherein said
processing means performs processing by using said control
information.

- 30. An apparatus according to claim 28, wherein said
control information includes movement information repre-
senting the presence of movement of the image of said video
signals.

31. An apparatus according to claim 28, wherein said
input means has a reverse reproduction mode in which said
video signals are inputted in the order of picture planes
opposite to that used at the time of recording of said video
signals, and said conversion means changes the movement
information of the adjacent image plane into the movement
information of the adjacent image plane, when said input
means is in said reverse input mode.

32. An apparatus according to claim 30, wherein said
movement information represents any one of a still mode
indicating that there is substantially no movement of the:
image, a movement mode indicating that there is movement
in a predetermined direction, and a scene change mode that
indicates a change over to an utterly different image plane.

.33, A.n_apparguus according to claim 28, wherein said
control information includes movement vector information

tgpresepting a direction of movement of the image of said
video signals.
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REPRODUCING APPARATUS FOR VIDEO SIGNALS ACCOMPANIED BY
CONTROL INFORMATION

ABSTRACT OF THE DISCLOSURE
a—

An apparétus_for reproducing video signals.
from the-recordiﬂg medium in which the video signals
to which the control informgtion'pertaiﬁing-to the
image plane corresponding to every image plane is

s added are previouslf recorded. Upon reproduction
of.the video signals in.accordance with an array
pattern of the image plaﬁe different from the
pattern used at the time of recording, at least a
portion of the control information added to the |
video signals reproduced by the reproducing
appafatus is changed into other information in
accordanée with the abovgfmentioqed pattern to
obtain the control information used for processing
the video signals, thereby allowing an excellent

image plane to be obtained.
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