40"S04P0667 DESCRI PTI ON MOTI ON COMPENSATI ON DEVI CE AND NETHOD Techni ca
Field This invention relates to a notion conpensation device and nethod
and is*suitably applied to a case of perform ng notion conpensatg®pogg7a
vi deo signal subjected to doubl e-speed conversion. Background Art Wen a
tel evision receiver displays inmages of a relatively lowrefresh rate, such
as a PAL (Phase Alternate Line) signal of 50 fields per second, a
phenonenon cal |l ed screen flicker occurs. By doubling the field frequency
fromb50 fields per second to 100 fields per second (hereinafter, this
conversion technique is called a brgkgréeyblyi Ng technique), the television
receiver can reduce the screen flicker. Fig. 7 shows a television receiver -
100 adopting the above field doubling technique. For exanple, an input
video signal Si of 50 fields per second, such as a PAL signal, is input to
a field doubling cirewrtrokltoMbedsaiienspevdceonwer aEeaopni t 102 of the

field doubling circuit 101 converts a scanning nethod of the input video
signal Si frominterlace scanning (interlace scanning) to progressive 1 }
Technical Field
This invention relates to a motion compensation device and
method and is suitably applied to a case of performing motion

compensation on a video signal subjected to double-speed

conversion.

Background Art

| When a television receiver displays images of a relatively
low refresh rate, such as a PAL (Phase Alternate Line) signal of
50 fields per second, a phenomenon called screen flicker occurs.

By doubling the field frequency from 50 fields per second to
100 fields per second (hereinafter, this conversion technique is
called a field doﬁbling technique), the television receiver can
reduce the screen flicker.

Fig. 7 shows a television receiver 100 adopting the above
field doubling technique. For example, an input video signal sl
of 50 fields per second, such as a PAL signal, is input to a field
doubling circuit 101.

A double-speed conversion unit 102 of the field doubling
circuit 101 converts a scanning method of the input video signal

51 from interlace scanning (interlace scanning) to progressive



S04P066Y7 scanning (noninterlace scanning) to create an internedi-ate video
signal S2 of 50 frames per second, and wites this in an image nenory 103.
Then the doubl e-speed conversion unit 102 reads the internediat eqyipRa;
signal S2 fromthe image nenory 103 at a double speed of witing to double
the field frequency of the internedi ate- video signal S2 to 100 fields per
second, changes the scanning nethod fromthe progressive scanning to the

i nterlace scanning, and inputs the created doubl e-speed video signal S3 to
a CRT (Cathode Ray Tube) 104. At this tine, the CRT 104 is receiving a
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hori zontal /vertical deflection circuit 105, and displays the double-speed

video siggak1 S322br 196 Eishds per S66oNd, bASEUyONdNehNOTiZ Y Al ti cal

serrate wave S4. Fig. 8 shows a positional relation between fields and
scanni nﬁeinbf‘gSl@I’. . a Mdead GlbReleRrRGrfdrali daehnd tSule¢le@ds ket he

above-described field doubl e-speed conversion. A horizontal axis
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screen. Each white circle represents a scanning |line. Reference nunerals

la, |b, spaed2bf shiwdngnto FigabBé Ahd epiebentréqedbypwbeiite invEmddidie 2,
.., represent frane nunbers, and a and b represent an odd field and an
even fvéldo Fhendbub?etspret £oalds spen swexdéndP2cHdndges Hhofsddrmfnel d
doubling circuit 101 first doubles the nunber of scanning |ines of

: method from the progressive scanning to the interlace scanning,

and inputs the created double-speed video signal S3 to a CRT
(Cathode Ray Tube) 104.

At this time, the CRT 104 is receiving a horizontal/vertical
serrate wave S4 of 100 fields per second from a
horizontal/vertical deflection circuit 105, and displays the
double-speed video signal S3 at 100 fields per second based on the
horizontal/vertical serrate wave S4.

Fig. 8 shows a positional relation between fields and
scanning lines of a video signal before and after being subjected
to the above-described field double-speed conversion. A
horizontal axis represents time and a vertical axis represents a
vertical direction of a screen. Each white circle represents a
scanning line. Reference numerals la, 1lb, 2a, 2b, ... shown in
Fig. 8(A) represent field numbers, numerals 1, 2, ... represent
frame numbers, and a and b represent an odd field and an even
field.

The double-speed conversion unit 102 (Fig. 7) of the field

doubling circuit 101 first doubles the number of scanning lines of



2 %04de67 a field la of the input video signal S1 conprising an interlace
i mge shown in Fig. 8(A) (progressive conversion), thereby creating a
frame la shown in Fig. 8(B). Simlarly, the double- speed conversg ﬂ%%%b
102 sequentially perfornms the progressive conversion on the fiel

2b, ... of the input video signal S1 to create franes |b, 2a, 2b, ,
thereby creating an internediate video signal S2 of a progressive inage of
50 frames per second. The doubl e-speed conversion unit 102 wites the
frame la shown in Fig. 8(B) in the inmge nenory 103, and reads it every
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t he even-nuanbered scanning |1 nes frame la to create a field |la
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I nterl ace conversion can be perfornmed. Simlarly, the oubl e- speed -
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the interl ace conversion on the frames |b, 2a, 2b,
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, thereby creating a double-speed video signal S3 of an interl ace

|nege 051166 trehtdes fpameserbpd2aAs2bescri pechebsiye, cidet tingbde- speed
conversion unit 102 of
intermediate video 51gnal 52 of a progressive image of 50 frames
per second.

The double-speed conversion unit 102 writes the frame 1la
shown in Fig. 8(B) in the image memory 103, and reads it every
other scanning line. At this time, the double-speed conversion
unit 102 first reads the odd-numbered scanning lines of the frame
la to create a field la shown in Fig. 8(C). Then 1/100 second
later, the unit 102 reads the even-numbered scanning lines of the
frame la to create a field la' shown in Fig. 8(C). In this way,
the double-speed conversion and the interlace conversion can be
performed.

Similarly, the double-speed conversion unit 102 sequentially
performs the double-speed conversion and the interlace conversion
on the frames lb, 2a, 2b, .... of the intermediate video signal S2
to create fields 1b, 1b', 2a, 2a', 2b, 2b', ... , thereby creating
a double-speed video signal S3 of an interlace image of 100 fields
per second.

As described above, the double-speed conversion unit 102 of

the field doubling circuit 101 doubles the field frequency of the



the field doubling circuit 101 doubles the field frequency of the 3
S04P0667 i nput video signal S1 from50 fields per second to 100 fields per
second, so as to suppress screen flicker. The fields la and la' of 7
doubl e- speed video signal S3 shown in Fig 8(C) are both fields createg
fromthe field la of the input video signal S1 showmn in Fig. 8(A).
~Simlarly, the fields |b and Ib', the fields 2a and 2a', fields 2b and
2b', ... of the double-speed video signal 53 are fields created fromthe
sane fields of the input video signal Si. A novenent of an inmage subjected

to the Qgghltevaessdsi RAYCES! PRl bb PeoIgSChdDole il LT B ER18s Fiblr ©

I n FI a vertical axis represents tine nd a horizont

represegggoﬁd hakl gnggl ﬁbéfég ogc?geﬁ PE{EEL- . An entity 110 on an inage
noves fromthe Ie t to the r|g e screen with tinme. In the input

video signal §ﬂe599$@dén15'9nd91£9 of Nen&nddiy1 e Jddb SIOPI Y STYES) idy t he

right direction between fields. In the double-speed video signal 53 shown

in Fig. s86Bh J.ﬁnFE.BeB@CF'eérQaBch the189t b+¥addd ffofli St ayesh @14 her sane
position in the fields a and |l a" because the fields are created fromthe

same fieh@utTheBeoSsNgRalhg1nSKbwhi ehdrlf. | §(£] callGhifllaayg difd arieniys
field, the entity 110 noves greatly fromthe field la" to the field Ib.
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2b and 2b' are created fromthe sane fields, the entity 110 noves greatly
from t hdohibékdspbedt oilhe §iehdl283 and fields created from the same
fields of the input video signal Sl.
A movement of an image subjected to the double-speed
conversion will be described with reference to Fig. 9. In Fig. 9,
a vertical axis represents time and a.horizontal axis representsla
horizontal direction of a screen. An entity 110 on an image moves
from the left to the right of the screen with time.
In the input video signal S1 shown in Fig. 9(A), the entity
110 smoothly moves in the right direction between fields. In the
double-speed video signal S3 shown in Fig. 9(B), on the other hand,
the entity 110 is displayed at the same position in the fields la
and la' because the fields are created from the same field. Then
since the next field 1b is created from a different field, the
entity 110 moves greatly from the field la' to the field 1b.
Similarly, since the fields 1b and 1b', the fields 2a and
2a', the fieldé 2b and 2b' are created from the same fields, the
entity 110 moves greatly from the field 1lb' to the field 2a, and

from the field 2a' to the field 2b.

Therefore, the double-speed video signal S3 subjected to the



fromthe field 2a' to the field 2b. Therefore, the doubl e-speed vi deo

signal S3 subjected to the 4 S04P0667 doubl e-speed conversion has a probl em
in that nmoving image cannot be displayed smoothly. In a case of gbﬁﬂk@¥'ng
a cinema filmconposed of still inages of 24 franes per second, on'a

normal television receiver, the cinema filmis converted into a video
signal with so-called telecine conversion. In this case, as shown in Fig.
10(A), in an input video signal S1 of a filmnmaterial created by
perform ng the tel ecine conversion on the cinena film fields la and 1b,
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doubl e- speed conversion on the input video signal 1 for the filmmateri al
has a ptebeeméncéheéraispyenent of an

In this case, as shown in Fig. 10(A), in an input video
signal S1 of a film material created by performing the telecine
conversion on the cinema film, fields la and 1lb, fields 2a and
2b, ... are created from thé same segments of the film with the
telecine conversion. Therefore, in a double-speed video signal S3
(Fig. 10(B)) created by performing the double-speed conversion on
the input video signal S1, four fields la, la’', 1lb and 1lb' are
created from the same segment. Similarly, four fields 2a, 2a', 2b,
2b' are created from the same segment.

Therefore, in the double-speed video signal S3 shown in Fig.
106(B), an entity 110 is displayed at the same place in the four
fields la to 1b', and moves greatly when shifting to the next
field 2a.

As a result, the double-speed video signal S3 created by
performing the double-speed conversion on the input video signal
S1 for the film material has a problem in that a movement of an

- moving image is considerably non-smooth.
To solve the above non-smooth movement problem of a double-

speed video signal, a motion compensation method has been proposed



nﬁbing‘inage I s consi derably non-snooth. To sol ve the above non-snooth
novenment probl em of a doubl e- speed video signhal, a notion conpensation

nmet hod has been proposed 5 S04P0667 to realize snooth novenent be 67
fields by detecting notion vectors of an inage and shifting the rnmage with
the notion vectors (for exanple, refer to patent reference 1). In the
notion conpensation nethod, a notion vector of an inmage is detected on a
pi xel basis or on a block basis between the field la, and the field 1b',
which is one franme later, of the double-speed video signal S3 shown in
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field 2 0 and the pixel of the
field |§f°¥?%§?“ 18, OPELLESLE baLeR fﬁfg€% o8- T e by Bxl/2. By

shifting the ipagge WnbPidR!EGRpeNSEE L6 MOLESE 80 ARo ESE I R0 €an t he
i mmge can be noved snoothly between fields as showmn in Fig. 11(C). In a

case whemggbhesdaubbersnessl ¥i geResiBA s Srisnaalfblork BaSL4 %e@nﬁ@é’ﬁ ghe
with the teéel ecine conversion, a notion vector of the imge in the

doubl e- speed vYhdeandi gnal f§§1§hpmm i ghEel. id26me fisméelgeded &0 endl ock
basis between the field la and the field 2a that is two frames later, with
t he bl oasubBbcbpagdneified. sI§8al S3 shown in Fig. 11(A) with, for example,
a block matching method. The detecfed motion vector is taken as A.
Then, as shown in Fig. 11(B), the pixel of the field la’
from which the movement of the block is detected is shifted by
Ax1/2. Similarly, a motion vector B of the image between the
field 1b' and the field 2a', which is one frame later, is detected,
and the pixel of the field 1b’' from which the movement of the
block is shifted by Bx1/2., By shifting the image with motion
vectors detected as described above, the image can be moved
smoothly between fields as shown in Fig. 11(C).
In a case where the double-speed video signal S3 is a film
material created with the telecine conversion, a motion vector of
the image in the double-speed video signal S3 shown in Fig. 12(A)
is detected on a block basis between the field la and the field 2a
that is two frames later, with the block matching method. 'The
detected motion vector is taken as A.
Then as shown in Fig. 12(B), the pixels of the fields la‘,

1b, and 1b' from which the movement of the block is detected are

shifted by Ax1/4, Ax2/4, and Ax3/4, respectively. By shifting the



detect€d notion vector is taken as A. Then as shown in Fig. 12(B), the

pi xels of the fields Ila', |Ib, and Ib" fromwhich the novenent of the bl ock
is detected are shifted by Ax1/4, Ax2/4, and Ax3/4, respectiVvel ygafhes7
shifting the 6 | S04P0667 inmage with notion vectors detected in tﬁls way,

t he i mage can be noved snoothly between fields as shown in Fig. 12(0Q

Pat ent Reference JP- A-H10--501953 Actually, in many cases, a |um nance

| evel and col or vary as an inmage noves. |In such cases, the above-descri bed
noti on conpensation nethod causes a little unnatural ness in a conpensated
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Is easily caused in a case where two novenents exists in a block, such as
a case where background and foreground noves in different directions,

where apgtBRgEenbset8ABEN] . JRQA MG 0183 Mage i s zoonmed or deforned. Since
t he above-descri bed notion conpensation nmethod perforns notion

conpensation by 3/4, at maximum of a notion vector (fields |Ib' and 2b' of

Fig. 12), the unnaturalness of a conpensated inmage becomes remarkabl e when

a notion vectRetnh&lly, in many cases, a luminance level and color vary as
an image moves. -In such cases, the above-described motion
compensation method causes a little unnaturalness in a compensated
image. This is a problem.

Further, motion vectors which are detected with the above-
described block matching method are not always appropriate and
motion vectors that are greatly different from actual movement of
an image may be detected. For example, such erroneous detection
of motion vectors is easily caused in a case where two movements
exists in a block, such as a case where background and foreground
moves in different directions, where an image is turning, or where
an image is zoomed or deformed.

Since the above-described motion compensation method
performs motion compensation by 3/4, at maximum, of a motion
vector (fields 1lb' and 2b' of Fig. 12), the unnaturalness of a
compensated image becomes remarkable when a motion vector is
detected erroneously. This is also a problem.

Further, as shown in Fig. 13, in a case where such a dynamic

movement as to exceed a search range of the block matching method

exists in an image, a correct motion vector cannot be obtained,



det ect €d erroneously. This is also a problem Further, as shown in Fig. 13,
i n a case where such a dynam c novenent as to exceed a search range of the
bl ock matching method exists in an image, a correct notion vect og &%ﬂﬂﬁt
be obtained, 7 | S04P0667 whi ch causes unnaturalness in a conpensa?e

I mage. This is also a problem Disclosure of the invention This invention
has been nade in view of foregoing and proposes a notion conpensation

devi ce capable of nore appropriately perform ng notion conpensation on a
vi deo signal subjected to doubl e-speed conversion. To sol ve the above

probl ey bl 8aLBKENLHARLREAYRAES &n HCLLABCAONDERSANLOL. dMIGE M Yo o
noti on vector detection neans or detecting a notion veéctor betWween a
detectiggoghéﬁL of a current field and a detection pixel of a reference
field, fromthe image information of the current field and the image
information of the reference field that is one franme |ater than the
current field, in a video signal created by perform ng doubl e-speed

conver Ssp@BcORsarkl geo+thkgnNal,en8Nohmage shifting neans for shifting the
detection pixel of the current field by 1/2 of the notion vector and

-shifting the driecihoanpide! ngé boenreiesengeviéw! 8 bioregdiy 0ind he notion

vector; and an averaging neans for performng nption conpensation on the

vi deo spgopbset khRotibhesbmpefkdtbyn device capable of more
appropriately performing motion compénsation on a video signal
subjected to double-speed conversion.

To solve the above problems, this invention provides a

motion compensation device with: a motion vector detection meaﬁs
for detecting a motion vector between a detection pixel of a
current field and a detection pixel of a reference fiéld, from the
image information of the current field and the image information
of the reference field that is one frame later than the current
field, in a video signal created by performing double-speed
conversion on a video signal; an image shifting means for shifting
the detection pixel of the current field by 1/2 of the motion
vector and shifting the detection pixel of the reference field by
-1/2 of the motion vector; and an averaging means for performing
motion compensation on the video signal of the current field by
weighting and combining the pixel data of the detection pixel of
the current field and the pixel data of the detection pixel of the
reference field shifted by the image shifting means. |

Further, a motion compensation device is provided with: a

motion vector detection means for detecting a motion vector



méightﬁng and conbi ning the pixel data of the detection pixel of the
current field and the pixel data of the detection pixel of the reference
field shifted by the image shifting neans. Further, a notion conqgﬂﬁq%' n
device is provided with: a notion vector detection neans for detecting a
notion vector 8 t S04P0667 between a detection pixel of a current field and
a detection pixel of areference field, fromthe image information of the
current field in a video signal and the image i nformation of the reference
field in a reference video signal obtained by delaying the video signal by

two ”gﬂ%ﬁ edi® d&@'@é’céic%‘ n?éfaéfdar bé’u&eerrftorﬂe&% ah}ci eac'c{éeteccoél"q‘%{ fd:.%f‘”d
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notion conpensation on the video signal of the three flelds foll ow ng the
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pi xel s of the ree fields ?ollomﬁng the current field and the pixel data
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shifted by the image shifting nmeans. As a result, the novement of a
doubl e- spegd ¥hUEEi®d I@ins for shifting the detection pixels of three
fields following the current field in the video signal by 1/4, 2/4,
and 3/4 of the motion vector, respectively, and shifting detection
pixels of three fields following the reference field in the
reference video signal by -3/4, -2/4, and -1/4 of the motion
vector, respectively; and an averaging means for performing motion
compensation on the video signal of the three fields following the
current field by weighting and combining the pixel data of the
detection pixels of the three fields following the current field
and the pixel data of the detection pixels of the three fields
following the reference field shifted by the image shifting means.
As a result, the movement of a double-speed video signal
between fields can be compensated so as to be smoother than
conventional cases.
In addition, the averaging means performs weighted average
on each detection pixel, the weighted average being inversely
proportional to a shift amount by ﬁhe image shifting means.

By performing the weighted average inversely proportional to

the shift amount of a pixel, the movement of an image between



between fields can be conpensated so as to be snoother than conventi onal
cases. In addition, the averagi ng neans perfornms wei ghted average on each
detection pixel, the weighted average being inversely proportion ‘%%%6§
shift amount by the inmage shifting neans. By performng the weighte
average inversely proportional to the shift anount of a pixel, the
novenment of an i mge between 9 S04P0667 fields can be conpensated so as to
be nmuch snoother. Furthernore, according to this invention, a notion

- conpensation device for perform ng notion conpensation on N-tinme- speed
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of interpolation screens created troman original” screen of a video signal
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a notion vector detection neans for detecting a notion vector between a
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reference " screen, fromthe inmage infornmation of the original screen and
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next to the original screen; an inage shifting nmeans for shifting a .
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to the detection pixel of the original screen by nmiN of the notion vector

and shi étiginal deteeén obf ph Xelde®fs bdndl Ibdtweaspotied | O FidEeBcreen and

corresponding to the detection pixel of the reference screen by -(Nm/N

of the ohéinexv¥estdginal screen is provided with: a motion vector
detection méans.for detecting a motion vector between a detection
pixel of the original screen and a detection pixel of a reference
screen, from the image information of the original screen and the
image information of the reference screen that is an original
scfeen next to the original screen; an image shifting means for
shifting a detection pixel of an_m—th interpolation screen (1 = m
= N-1) corresponding to the detection pixel of the original
screen by m/N of the motion vector and shifting a detection pixel
bf an m+N-th interpolation screen corresponding to the detection
pixel of the reference screen by -(N-m)/N of the motion vector;
and a compensation means for outputting, as an m-th motion-
compensated interpolation screen, the result of weighting each of
the pixel data of the detection pixel of the m-th interpolation
screen and the pixel data of the detection pixel of the m+N-th
interpolation screen shifted by the image shifting means, by a
value inversely proportional to the shift amount by the image

shifting means and combining the weighting results.

A motion compensation device for compensating the movement

10



and a conpensation neans for outputting, as an mth notion- conpensat ed

I nterpolation. screen, the result of weighting each of the pixel data of
the detection pixel of the mth interpolation screen and the pixsbﬂﬂ%%q of
the detection pixel of the mth interpolation screen shifted by the” inage
shifting neans, by a value inversely proportional to the shift anount by
the image shifting neans and conbining the weighting results. A notion
conpensati on device for conpensating the nmovenent' 10 S04P0667 of an image
signal of new N-1 pieces of interpolation screens inserted between an

originayescheenagl 21yh8e0of! 8R! naNd Redex or UL létféc?r?nséxsee?rﬁgw ded

a notion vector etectl on neans I On vecC
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a reference screen, ron1 % nmage |n ornmat1 on O glna screen and
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next to thé original screen; an inage shifting means for shifting t e
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original screen by N of the notion vector and shifting the p03|t|on of
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screen by -(Nm/N of the notion vector when an mth (1 <= m<= N 1 1)
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conpensating the image signal of the interpolation screens by weighting
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Orlglnanext to the original screen; an image shifting means for shifting
the position of the pixel data corresponding to the detection
pixel of the original screen by m/N of the motion vector and
shifting the position of the pixel data corresponding to the
detection pixel of the reference screen by —(N-m)/N of the motion
vector when an m-th (1 £ m £ N-1) interpolation screen is
compensated; and a compensation means for compensating the image
signal of the interpolation screens by weighting and combining the
pixel data corresponding to the detection pixel of the original
screen and the pixel data corresponding to the detection pixel of
the reference screen shifted by the image shifting means.

As a result, the movement of an image between fields in an

N-time-speed video signal subjected to N-time-speed conversion can

be compensated so as to be smoother.
Brief Description of Drawings

Fig. 1 is a block diagram showing the construction of a

compensation device according to this invention.
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screen ‘and t he pi xel data corresponding to the detection pixel of the
reference screen shifted by the inage shifting neans. As a result, the
novenent of an imge between fields in an N-tinme-speed video Sig§@EM667
subjected to N-tinme-speed conversion can be conpensated so as to be

snmoot her. Brief Description of Drawings Fig. | is a block diagram show ng
the construction of a conpensation device according to this invention. 11
S04P0667 Fig. 2 is a schematic diagram show ng i nprovenent of novenent
when a doubl e-speed video signal is not a filmmaterial. Fig. 3 is a

schematic di agfgm ?Ih?gn\: %é@ﬁ{ggfgﬁé%?go}fm @’&%%ﬁb\%&%bloef speed

video signal 1s”a erra Is a sc agram'showi ng a

case V‘hﬁéﬁeﬁe@t%ﬁ@n ge&&&h&f@g@&g K EES S ARNIEs :an%fm Tl OCKan
of a evi ce accordi ng

di agram show ng the constructi not1 oh conpensation

o another epog] §ls o Fhéhedied S 31 SRRtk A0 B AWMLY, 199 Overrent

of novenent when a doubl e-speed video Signal 1s a filFlmmaterial, according

to anOtHS{reﬁEHQdeHEHta_E&@blg—%ﬁeédb&ﬁ&dé &N SO0 A1) *}ﬁ‘aﬁ@xfﬁi,‘m“o”
ig. 8

of a field doubling circuit. I's a schematic di agram expl ai ni ng
doubl e- speedi pggof4 g Vi deoh&haned -dfddira® difowi g hemmldS WA alnotion

expl ai ni ng novenent when a
vector exceeds a search range.

Fig. 5 is a block diagram showing the construction of a
motion compensation device according to another embodiment.

Fig. 6 is a schematic diagram showing improvement of
movement when a double-speed video signal is a f£ilm material,
according to another embodiment.

Fig. 7 is a block diagram showing the construction of a
field doubling circuit.

Fig. 8 is a schematic diagram explaining double-speeding of
a video signal.

Fig. 9 is a schematic diagram explaining movement when a
double-speed video signal is not a film material.

Fig. 10 is a schematic diagram explaining movement when a
double-speed video signal is a film material.

Fig. 11 is a schematic diagram showing improvement of
movement when a double-speed video signal is not a film material.
Fig. 12 is a schematic diagram showing improvement of

movement when a double-speed video signal is a film material.

Fig. 13 is a schematic diagram showing a case where a motion

vector exceeds a search range.
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dohble-épeed video signal is not a filmmaterial. Fig. 10 is a schematic

di agr am expl ai ni ng novenent when a doubl e-speed video signal is a film
material. Fig. 11 is a schematic di agram show ng i nprovenent of EBXfHEﬁF
when a doubl e-speed video signal is not a filmmaterial. Fig. 12715 a
schemati c di agram showi ng i nprovenent of novenent when a doubl e-speed vi deo
signal is a filmmterial. Fig. 13 is a schematic di agram show ng a case
where a notion vector exceeds a search range. 12 S04P0667 Fig. 14 is a
schemati c di agram expl ai ni ng quad-speeding of a video signal. Fig. 15 is a

h i c di agek i pi - ' ' | . Fig. 16.i | ock
i agr am show BOT NG cbustr LCE BA" o7 ALARER OH L pbHaa Fif st g g &
quad-spgggegigﬁgnghgnal. Fig. 17 is a schematic di agram show ng i nprovenent
0

novenent of “a quad- speed video signal. Best Mdde for Carrying out the

Invention Herpigaf i6r 5 08€s EARRLE MBNG1 O r &l Sxh WA AP Wb dq D& SESEL 408
with reference ?o thelgccoﬁpanying dr% ﬂgs. x%@%err#ﬁgap% +$g§b%, .88
ref erengggpdmeral 1 shows a notion conpensation device according to this

invention. A field doubling conversion circuit (not shown) of a forner
stage inputs pigoubbeisspestodk08PagSRAhSRL NS 4090 &bt dsuPelosesond
created by
motion compensation device for a quad-speed video signal.
Fig. 17 is a schematic diagram showing improvement of

movement of a quad-speed video signal.

Best Mode for Carrying out the Invention

Hereinafter, one embodiment of this invention will be
described with reference to the accompanying drawings.

Referring to Fig. 1, reference numeral 1 shows a motion
compensation device according to this invention. A field doubling
conversion.circuit (not shown) of a former stage inputs a double-
speed video signal S3 of 100 fields per second created by
performing double-speed conversion on a PAL signal of 50 fields
per second, to an image memory 2.

The image memory 2 delays the double-~speed video signal 83
by one frame to create a one-frame-delayed double-speed video
gignal 5S4 and inputs this to an image memory 3 of the later stage.
The image memory 3 further delays the one-frame-delayed double-
speed video signal S4 by one frame to create a two-frame-delayed
double-speed video signal S5 and inputs this to an image shifting

circuit 4 and a motion vector detection circuit 5.
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per f or mi ng doubl e- speed conversion on a PAL signal of 50 fields per

second, to an inmage nenory 2. The inmage nenory 2 del ays the doubl e-speed

vi deo signal S3 by one frane to create a one-frane-del ayed dOUb|§UﬁQ%82
video signal S4 and inputs this to an image nmenory 3 of the | ater stage.
The image nenory 3 further delays the one-frame-del ayed doubl e- speed vi deo
signal S4 by one frane to create a two-frame-del ayed doubl e-speed video
signal S5 and inputs this to an image shifting circuit 4 and a notion
vector detection circuit 5. 13, S04P0667 On the other hand, a film

detection cirguify 6 gl@ﬁ% fﬁg%ﬁhn%’af]ﬁgn 0&@%&?{&?' ‘tfaﬁ&:bﬁbf)n%%}i%g%eeds vi deo

doubl e- speed vi deo sign one-trane- del'aye

u ! ' ! : oLl e
e S R e S e A e T D EE T
materi alpg éﬂé'roﬁéskﬁéméw\é’lelwé@?éér%ﬁiéﬁé d rmé&esdﬁé’r{% T4 AR, SO YL T 1

t he doubl e-speed vi deo signal™ S3. erefore, a peritoditcal correlation can

be det echggt bgbUBEE-§HE4OPbEEs SPEGEh VI 8120 $1 98 11 SRa@ 4NE That igs,
one-frame-del ayed doubl e-speed video signal S4 that 1s one franme betore.

The filpneRt eaéi ORpEt reuhb1E G5ésd v 8o eatdhali fderantd ati 1y ahdieeOfat he
signal |evels of corresponding pixels of the doubl e- speed video signal S3

and thefone- fiana@s detwy eflrsload] ecsheest VEEeD tisd Midthe Frand &brithue in

differential values are alternatively a prescribed value or higher/a

prescriphd dahbeofpeOIeyidyEIyidialleS3. Therefore, a periodical
correlation can be detected between the double-speed video signal
S3 and the 6ne-frame—delayed double-speed video signal S4 that is
one frame before,.

The film detection circuit 6 calculates each differential
value of the signal levels of corresponding pixels of the double-
speed video signal S3 and the one-frame-delayed double-speed video
signal S4. When the differential values are alternatively a
prescribed value or higher/a prescribed value or lower every frame,
the correlation between the double-speed video signal S3 and the
one-frame-delayed double-speed video signal S4 is high and the
double-speed video signal S3 is determined as a film material,
Then the film detection circuit 6 controls a select switch 7 |
according to this determination result.

That is, when it is determined that the double-speed video
signal S3 is not a film material, the film detection circuit 6
switches the select switch 7 to a terminal 7A side, so as to input

the one-frame-delayed double-speed video signal S4 as a reference

video signal to an image reverse-shifting circuit 8 and the motion

14
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the cor'rel ati on between the doubl e-speed video signal S3 and the
one-frane-del ayed doubl e-speed video signal S4 is high and the

doubl e- speed video signal S3 is determned as a filmmateri al. Qﬁﬁﬁb5§7
filmdetection circuit 6 controls a select switch 7 according t

determ nation result. That is, when it is determ ned that the doubl e-speed
video signal S3 is not a filn1naterial, the filmdetection circuit 6
switches the select switch 7 to a termnal 7A side, so as to input the
one-frame-del ayed doubl e-speed video signal S4 as a reference video signal

to an |@@@@ fedg{éﬁ%fﬁﬁjélfghcﬂrénJlt 8 and the notion 14 S04P0667 vector

detection circ not1 on vector detection circuit 5 sequentlally

d
el Dasie il MRE QN EURE AR IH R AR S S RS A B O @
frame- 4&%@%% Mﬁs s&m&h mﬁfm-s%iﬁsaw Mnfe%ntoﬁ 6] Oi%na%ﬁeg%& he

fields one-frane-del ayed doubl e-speed vi deo si gnal

referengeedi ehalsis Ar tdW Sa thIBok s D! LRS! Xhe d8TaGd Y CEHé:LHxJ‘oﬁ
searches each pi xel or each block to ind where a target pixel (this pixe

is refefrgfleldePSydet&MIB A spie®lviddo asf@ﬁf Jd1erds fdelithd Tudvddie frijfifence
field, and detects a nmption vector fromthe detection pixel of the current

field tand hehe dEi€Tds ObF Pkl ored - thend -eferBRaE ddul1b-ssld We.deds i

Fig. 2(A), a notion vector between the field la (two-frane-delaye

doubl e-spegd vheleetetide Bileltds 4 At this time, the motion vector
detection circuit 5 searches each pixel or each block to find
where a target pixel (this pixel is referred to as detection
pixel) of a current field is in the reference field, and detects a
motion vector from the detection pixel of the current field to the
detection pixel of the reference field.

That is, as shown in Fig. 2(A), a motion vector between the

field la' (two-frame-delayed double-speed video signal S5) as a
current field and the field 1b' (one-frame-delayed double-speed
video signal S4) as a reference field that is one frame later is A,
and a motion vector between the field 1lb' as a current field and
the field 2a' as a reference field that is one frame later is B.
The motion vector detection circuit 5 gives motion vectors
detected as described above between frames on a pixel basis or on
a block basis, to the image shifting circuit 4 and the image
reverse-shifting circuit 8 as motion vector information Dl1. In
addition, the image shifting circuit 4 and the image reverse-
shifting circuit 8 receive a compensation timing control signal D2

for every field from a field detection circuit not shown.
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current’ field and the field I b (one-frane-del ayed doubl e-speed video
signal S4) as a reference field that is one frane later is A and a notion
vector between the field Ib" as a current field and the field 2

reference field that is one frane later is B. The notion vectorquﬁﬁkglon
circuit 5 gives notion vectors detected as descri bed above between franes
on a pixel basis or on a block basis, to the inmage shifting circuit 4 and
the image reverse-shifting circuit 8 as notion vector information D1. In
addition, the imge shifting circuit 4 and the inage reverse- shifting

froma fiel d Y ckireR B 2rtd ﬂo‘hff%’h R Sttt g
chi fti nThaaRg. SnprFoRn hg%.e%‘ﬁ?g%féfﬁ#%%é*‘% r anesfﬁlefii%#%’%f e
vi deo 54;886‘lfr§ﬁe3891£ Sdog&ﬁiérﬁ%gééaé‘f@eﬁo x‘?afp§§ et o eddr%‘ﬁfréﬁeﬁs a

reference video si accord to a correspondi ng not1 on

vector, in‘é?Q?oﬁoﬁﬂfe—E%Qéé?n%:\!&&% gélwafr@@ta@na %%@éage(%@ %@f%ﬁﬁé’f,

timng cont si gnal shown 1 n mage

shiftingcght8¥hy fo §hb$£§e§§&HdPh§eﬁe@@c$Q§ ho€léh | Pec@r [ NPased on the

two- frame- del ayed doubl e-speed video signal S5 as the current field by

172X A apfiofli ¥estbheinesthialdnt 91 t HEd aMes aebietdtd i $h Of ik ey | ¢ r &1 age.
In addition, the inmage reverse-shifting circuit 8 shifts each ~pixel of the

field Iglgﬁgltbg one-frame-del ayed doubl e-speed vi deo

That is, as shown in Fig. 2(B), the image shifting circuit 4
shifts each pixel of the field la' of the two-frame-delayed
double-speed video signal S5 as the current field by 1/2XA and
gives the resultant to the averaging unit 9 of the later stage.
In addition, the image reverse-shifting circuit 8 shifts each
pixel of the field 1b' of the one-frame-delayed double-speed video
signal S4 as the reference field by -1/2XA and gives the
resultant to the averaging unit 9. Similarly, the image shifting
circuit 4 shifts each pixel of the field 1b' of the two-frame-
delayed double-speed video signal S5 as the current field by 1/2X
B and gives the resultant to the averaging unit 9. In addition,
the image reverse-shifting circuit 8 shifts each pixel of the
field 2a' of the one-frame-delayed double-speed video signal S4 as
the reference field by -1/2XB and gives the resultant to the
averaging unit 9. This shifting of each pixel is performed by
controlling timing to output each piece of pixel data from the
image shifting circuit 4 and the image reverse-shifting circuit 8

to the averaging unit 9.
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sibnaI'S4 as the reference field by -1/2X A and gives the resultant to the
averaging unit 9. Simlarly, the image shifting circuit 4 shifts each

pi xel of the field Ib' of the two-frame- del ayed doubl e-speed Vid§6ﬁﬁﬂg§93|
S5 as the current field by 1/2X B and gives the resultant to the averagi ng
unit 9. in addition, the image reverse-shifting circuit 8 shifts each

pi xel of the field 2a" of the one-frane-del ayed doubl e-speed vi deo si gnal
S4 as the reference field by -1/2X B and gives the resultant to the
averaging unit 9. This shifting of each pixel is perforned by controlling

timng to OUtf’Httﬁfgmé’. ecg fin?el. eels & Joﬂ &t imed% ieft.i circuit
rsetshi | to the uni

4 and the i nage reve I'Tng" Ci rcu € averadl ng 16

SO4P066Ze+]€¥%Q-L§hWin h@%}é@ﬂ@ §ﬁ%¥+é@tﬁé#%l%mﬁf@%ﬁg%§% of the

reverse-s Ing Crrcurt sequen y S e pi xels

t wo- f ra%agfkéﬂsgdégyg%g&@g@ﬁe_@ 04 Sb 28l §§%Igamd 416 AN ;’ﬂcsr}f%.rﬂ%@_ed

doubl e- speed vi deo si I according to the tion vector mat | on

D1, and;gi t U . i ' . ' I.ghtin
oot “1oI81¥FeA " BB oLl i fod WLAHET A Mbceiling o G Hotdll ' 0

the fieldoter SheéhBat¥onlhaandeltyss doablenshegtt e Wirpidy 1/ 2

at
as showmn in Fig. 2(B) and gives the resultant to a signal conbination unit
12. A sggopdg weighting unit 11 weights the signal |evel of each pixel of
the field Ib" of the one-frame-del ayed doubl e-speed vi deo signal S4 by

A first weighting unit 10 of the averaging unit 9 weights
the pixel data of each pixel of the field la' of the two-frame-
delayed double-speed video signal S5 by 1/2 as shown in Fig. 2(B)
and gives the resultant to a signal combination unit 12. A second
weighting unit 11 weights the signal level of each pixel of the
field 1b' of the one-frame-delayed double-speed video signal S4 by
1/2 and gives the resultant to the signal combination unit 12.
Similarly, the first weighting unit 10 weights the pixel data of
each pixel of the field 1b' of the two-frame-delayed double-speed
video signal S5 by 1/2 and gives the resultant to the signal
combination unit 12. The second weighting unit 11 weights the
pixel data of each pixel of the field 2a' of the one-frame-delayed
"double~speed video signal S4 by 1/2 and gives the resultant to the
signal combination unit 12,

In this way, the first weighting unit 10 and the second
weighting unit 11 weight the signal level of each pixel of the
two-frame-delayed double-speed video signal S5 as the current
field and the one-frame-delayed double-speed video signal S4 as

the reference field, by 1/2, and give the resultant to the signal
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1/2 and gives the resultant to the signal conbination unit 12. Simlarly,
the "first weighting unit 10 weights the pixel data of each pixel of the
field I b of the two-frane-del ayed doubl e-speed video signal S5 gdﬂik%7and
gives the resultant to the signal conbination unit 12. The secon

wei ghting unit 11 weights the pixel data of each pixel of the field 2a" of
t he one-frane-del ayed doubl e-speed video signal S4 by 1/2 and gives the
resultant to the signal conmbination unit 12. In this way, the first

wei ghting unit 10 and the second weighting unit 11 weight the signal |evel

of each_pj he. . 5frame-del ayed doubl e-speed video signal S5 as the
currentcg#égkaggﬂé ﬁﬂ%£gﬁ%3frane-delayed doubl e- speed video signal $4 as

R referencendeldooby Mg aleial ey Feys ol s el gl 17

S04P0667 conbinatio e signa I nation unit

Lwo- 1 281 aflehaysdn 1oUBh 8o g P edey! chgnéi w2l ame A S Angsd Lalpafied aved

doubl e- spee €0 sign and outputs t conpensat e

doubl e- §86649e Vi HE4 ST 988 %.?%ﬂﬁﬁ]égsﬁnéo&lMtéh@{@'c é&m%%pgs% tion

unit 12 outputs an inage o averagli ng and conbining t ted

field | gouBnd-gpeehi ¢idedbsignds §6MPSi QNcRPPENSAE:Hsymfield la’ .
Simlarly, this unit 12 outputs an inage obtal ned by averagi ng and

combi ning thergli £1gMalféehsli At ignduhie! th 2Rt pdss aarimitnﬁ%b CATRENRA gy new
field Ib'. Wien it is determ ned that the double-speed video signal S3
averaging and combining the shifted field la' and one field 1b',
as a motion-compensated new field la'. Similarly, this unit 12
outputs an image obtained by averaging and combining the shifted
field 1b" and field 2a', as a motion-compensated new field 1b'.
When it is determined that the double-speed video signal 83
is a file material, on the other hand, the film detection circuit
6 switches the select switch 7 to a terminal 7B side, to input the
double-speed video signal S3 as a reference video signal to the
image reverse-shifting circuit 8 and the motion vector detection
circuit 5.
The motion vector detection circuit 5 sequentially detects
motion vectors between two-frame-separated frames of an image on a
pixel basis or on a block basis, between fields of the two-frame-
delayed double-speed video signal S5 as the current fields and the
double-speed video signal 83 as the reference fields. That is, as
shown in Fig. 3(A), a motion vector between the field la (two-
frame-delayed double-speed video signal S5) as a current field and

the field 2a (double-speed video signal S3) as a reference field

that is two frames later is A, and a motion vector between the
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is afile material, on the other hand, the filmdetection circuit 6
swtches the select swwtch 7 to a termnal 7B side, to input the

doubl e- speed video signal S3 as a reference video signal to the #@Bgﬁﬁ
reverse-shifting circuit 8 and the notion vector detection circul The
moti on vector detection circuit 5 sequentially detects notion vectors

bet ween two-frame-separated franes of an inmage on a pixel basis or on a
bl ock basis, between fields of the two-frane- del ayed doubl e- speed vi deo
signal S5 as the current fields and the doubl e-speed video signal S3 as

h f field h '
betveert tHEC 761 14 st i dhacian B R A f B B
current

refer enEIféI ?SQW? h%’?gméé eigt% ]f’reoélbl eI.h%p%%Q 6 de Cscl %n%'etﬁg‘%%é'ct or between

s 1ateéer a nDtlo

the 16 SPAEDOET, 4 eh: 2o BFf PHLLSEL dAELLL dag mee§ £l 32,852 Salarence

field at er on vec circuit

5 t
oi Yol “baeTRegolnE B E e OP el ?%@n‘?ﬁe@% £t O T g
| mage rSYFéﬁEtSE“ Lhé “Qh&':[xﬁérléé §e\?§r§@1él9:[‘ft x?:ft&’fréﬂ@ré”’%é Gbtdon I N

addi tion e image shifting circuit 4 and the 1nmage reverse-shifting
Circuity8cf8eeiNLoANELIPENSAL | O ddd¥iAD 0O li mlg@Nat P8 ihQr caveiM +f |4el d,

froma field detection circuit not shown. The image shifting circuit and

the i maggdreNer sRa§bi Fé¥@Bse-shifting circuit 8 receive a compensation
timing control signal D2 for evéry field, from a field detection
circuit not shown.

The image shifting circuit 4 and the image reverse-shifting
circuit 8 shift the pixels of the two-frame-delayed double-speed
video signal S5 and the double-speed video signal S3 based on the
de£ected motion vectors according to the motion vector information
D1 and the compensation timing control signal D2.

That is, as shown in Fig. 3(B), the image shifting circuit 4
shifts the fields 1la', 1b, and 1lb' of the two-frame-delayved
double-~speed video signal S5 as the current fields by 1/4XAaA, 2/4
XA, and 3/4XA, respectively, and gives the resultants to the
éveraging unit 9 of the later stage. In addition, the image
reverse-shifting circuit 8 shifts the fields 2a', 2b and 2b' of
the double-speed video signal 83 as the reference fields by -3/4X
A, -2/4XA, and -1/4XA, respectively, and gives the resultants to
the averaging unit 9 of the later stage.

In this way, the image shifting circuit 4 and the image

reverse-shifting circuit 8 sequentially shift the pixels of the
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circuit’ 8 shift the pixels of the two-frane-del ayed doubl e-speed video
signal S5 and the doubl e-speed video signal S3 based on the detected
notion vectors according to the notion vector information D1 and d%%GG
conpensation timng control signal D2. That is, as shown in Fig. %9 ) {he
i mge shifting circuit 4 shifts the fields la', |Ib, and Ib" of the

t wo- frame- del ayed doubl e-speed video signal S5 as the current fields by
1/4X A 2/4 X A and 3/4X A respectively, and gives the resultants to the
averaging unit 9 of the later stage. In addition, the inmage

doubl Z;&%@%ﬁ%ﬁ%ﬁ%ﬁ%}% SofPle Toecf Hifet iy & B dtflaedds, 4 o
e . {RIE™ 2/ 4X
0 ot thEiTare, SARCEAL Sl SUMRAY P AIF CERMY TRT &P SIS R D |
_ “STagé” THTHTS age ShiTti g ot 4 and the
S0aPos6 5T Hee 1 ane AL, gt dhhind: SREATS G kg 0P R Rk Hidddl?

fiel ds gng g e oLl oz 50ePLh i 0, Sy eiSh A iy of erence fiel ds

according t e notion vector ormati on , and gives the

resul tants tond henSyer f9iMty U {p P, Afe SHOMRL ik fditiny RBinid h fde Sthe

wei ghting unit 10 of the averaging unit 9 weights the pixel data of each

pi xel ofvehggihyehist 18 wveldht@nchd Bpid1 tdwd vor fdite Wity esk daubl e- speed
video signal "S5"by 1/2 and gives the resultant to the signal conbination
unit 12f¢idhgssesondipei ghd i 1Y Us ttHd Wb It fmd elayed double-speed
video signal S5 by 1/2 and gives the resultant to the signal
combination unit 12. The second weighting unit 11 weights the
pixel data of each pixel of the fields 2a’, 2b, and 2b' of the
double-speed signal S3 by 1/2 and gives the resultant to the
signal combination unit 12.

In this way, the first weighting unit 10 and the second
weighting unit 11 weight the pixel data of the pixels of the.two—
frame-delayed double-speed video signal S5 and the double-speed
video signal 83 by 1/2 and gives the resultants to the signal
combination unit 12.

The signal combination unit 12 combines the two-frame-
delayed double-speed video signal S5 and the double-speed video
signal 83 and outputs the created compensated double-speed video
signal S6 to the CRT 104 not shown.

That is, as shown in Fig. 3(B), by combining the weighted
two-frame-delayed double-speed video signal S5 and double-speed
video signal S3, the signal combination unit 12 takes an image

obtained by averaging and combining the shifted field la' and
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pi xel data of each pixel of the fields 2a', 2b, and 2b, of the
doubl e- speed signal S3 by 1/2 and gives the resultant to the signal
conbination unit 12. in this way, the first weighting unit 10 and ﬁ@ﬁp
second weighting unit 11 weight the pixel data of the pixels of ? &3-
frame- del ayed doubl e-speed vi deo signal S5 and the doubl e-speed video
signal S3 by 1/2 and gives the resultants to the signal conbination unit
12. The signal conbination unit 12 conbi nes the two-frane- del ayed
doubl e- speed video signal S5 and the doubl e-speed video signal S3 and

Ut = Rgacs s e CEELE L RURLEESHCRE 050y POty Loy i T
o1 5 APy LSy RECHL e Eh 005150 MLKERNOLSafgoRl i PR

si gnal e si on uni és an inage
aver agi a ok M} | |.e , 1y@and 4 | 2a', as
avnnt?o%géoﬁ%e%sg§ggbﬁg%%$?%§%é$%&?n%%kgge%ﬁ }ﬁgdg%93§%g§%§ Béhg%graging

and conabegmﬂeahsysab&sgiﬁégeAﬁ'd'@%lghts'ﬂniﬁ 'g@e 2bn; 8Se@ DL PNTSONPepsat ed

new field 1b, and takes an inage al ne averagi ng and conbining the

shi ft edgfbehdabb, a8da Hibelsn2Bompass 8B AGH- £oomengat ed new field 1b'. As
descri bed above, the notion conpensation device 1 shifts the current

fields and thesrgéeeemsedfawbels, Wihé et fod ol ®aOfon Lol fEAMBSsH AtES |

in opposite directions, with notion vectors
the current fields and the reference fields which are one frame or
two frames later, in opposite directions, with motion vectors
between frames detected by the motion vector detection circuit 5,
and then combines and averages the resultants, thereby
compensating the movement of the image between continuous fields
so as to be smoother,

In the above technique, the film detection circuit 6 of the
motion compensation device 1 determines whether the input double-
speed video signal 83 is a film material.

When the double-speed video signal 83 is not a film material,
the motion vector detection circuit 5 detects motion vectors
between one-frame-separated frames of an image, between the two-
frame-delayed video signal S5 obtained by delaying the double-
speed video signal S3 by two frames and the one-frame-delayed
video signal S4 obtained by delaying the double-~sped video signal
83 by one frame.

Then the motion compensation device 1 shifts each pixel of

the two-~frame-delayed double-speed video signal S5 by 1/2 of the

detected motion vector, and shifts each pixel of the one-frame-
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bet ween’ frames detect ed by the notion vector detection circuit 5, and then
conbi nes and averages the resultants, thereby conpensating the novenent of
t he i mage between continuous fields so as to be snoother. In the ﬁﬁg%§7
technique, the filmdetection circuit 6 of the notion conpensati% i'ce
| determ nes whether the input double- speed video signal S3 is a film

mat eri al. when the doubl e-speed video signal S3 is not a filmmaterial,

the notion vector detection circuit 5 detects notion vectors between
one-frame-separated franes of an inage, between the two- frane-del ayed

Vo 11 oo 8ed o fdb Rea80e 2 VERRY AEAIE L0 ST SF s R S el yi no
tovi oo HOEISRITLLAED ShEBhen SydYall A8 RondliGlh e A LA s ' O
tha one Fed¥e 'he ahpine AEF UG IR e S Ho S 867 20, 1/ 2 of
Lo° Groate o nigh Ol (GSlTe, dited WUGY M ANG MY PR i i ANt S
doubl e- gpeedoVi 98 0vEEHHA! deBed Sidn fdiFouBL of | oectNGndBid PR HaL A

detection circuit 5 detects notion vectors between two-frane-separated

frames pétpdeh "BES- £ PEHNEEHLE P 440r r {hedTes fled Ry Bth JO UM SaRaed nd dsi-
signal S5 obtained by del ayi ng
frame-delayed double-speed video signal S5 obtained by delaying
the double-speed video signal 83 by two frames and the double-
speed video signal S3.

Then the motion compensation device 1 shifts the pixels of
each field of the two-frame-delayed double-speed video signal S5
by 1/4, 2/4, and 3/4 of the detected motion vector with time, and
shifts the pixels of each field of the double-speed video signal
S3 by -3/4, -2/4, and -1/4 of the detected motion vector with time,
and then averages and combines the resultants to create the
compensated double-speed video signal S6.

In this way, the image of a current field and the image of a
reference field that is one frame or two frames later are shifted
in opposite directions based on a detected motion vector between
frames, and the resultant of combining and averaging these is
treated as an image of the compensated field, thereby being
capable of compensating movement between fields so as to be much
smoother than conventional cases.

When an image has a dynamic movement exceeding a search

range of the motion vector detection circuit 5, a motion vector A2
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t he doubl e-speed video signal S3 by two frames and the doubl e- speed vi deo
signal S3. Then the notion conpensation device 1 shifts the pixels of each
field of the two-frane-del ayed doubl e-speed video signal S5 by 1@6&%%%%
and 3/4 of the detected notion vector with tinme,- and shifts the prxels ‘of
each field of the doubl e-speed video signal S3 by -3/4, -2/4, and -1/4 of
the detected notion vector with time, and then averages and conbi nes the
resultants to create the conpensated doubl e-speed video signal S6. In this
way, the image of a current field and the image of a reference field that

on 5 ot BEPEyBecklBhy T EnLTBL 186 v BRLOL e LB PR B LA SR P4LE Ly “MhaERRF R

on a detected notio WEEn ranes, an e Tes

and avergagi,ngnt h Sy e Ny e onpen '
ther oby BAne" SaCAl e or COiSAESti Ay PaviNEm URLE ok TRLTAs 8T E: 1o be
nmuch sygpayher than conventional cases. Wen an inmage has a dynamc

novenment exceedi ng a search range of the notion vector detection circuit

5, a notion VQEFQrcﬁ¥r33t39f39§63n&0ab?e@@%@ﬁégdf£@1&rﬁ&é“%ﬁf%&é%?&%ﬁ%

det ecti on CirCUIF 5 I's small er than an actua ~motion vector !
i mage, asush@eletleli Gmalf(MdtiohlvacEyEr £9t 4 ebhpaNgated of EeaCesfiel d

are shifted with thus detected small notion vector A2, a conpensated field

is disgligpedysdcButhathbnoribsiasaReehtiBgREAE Ca S POLHEPORSSA A0 an
almost center of the movement of the image between the fields, as
shown in Fig. 4(B).

Therefore, according to this invention, even when an image
has a dynamic movement exceeding the search range of the motion
vector detection circuit 5, the movement between fields can be
compeﬁsated so as to be much smoother than conventional cases;

Note that, in the above émbodiment, the first ﬁeighting unit
10 of the averaging unit 9 always weights the signal level of each
pixel of the two-frame-delayed double-speed videp signal S5 by 1/2
and the second weighting unit 11 always weigﬁts the pixel data of
each pixel of the one-frame-delayed double-speed video signal S4
or the double-speed video signal S3 by 1/2, and the pixel data of
each pixel shifted are always averaged and combined simply. This
invention, however, is not limited to this and weighting of pixel
data can be changed according to the shift amount of each pixel.

That is, in Fig. 5 where the same reference numerals are
applied to parts corresponding to those of Fig. 1, reference

numeral 20 shows a motion compensation device of another

embodiment of this invention, and is different from the motion
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al nost ‘center of the novement of the. inage between the fields, as shown
in Fig. 4(B). Therefore, according to this invention, even when an inage
has a dynam c novenent exceeding the search range of the notion é¥g@;§é
detection circuit 5, the novenent between fields can be conpens '0 7 as
to be nuch snoother than conventional cases. Note that, in the above
enbodi nent, the first weighting unit 10 of the averaging unit 9 always
wei ghts the signal |evel of each pixel of the two-frame-del ayed
doubl e- speed video signal S5 by 1/2 and the second weighting unit 11

I wei ghts th | xel dat f . h pixel aof th - f - del d .
ol vays g gL LD PLael, 9313 Ol each Blxel, ol LG Sne rAm sl aved e
ol y oAt e (R ) ser Sl S8 it T o S AR Wi of
i xel d h Y| di t o t.h I f.t . h. _Ri )
That i £ FoRf P E R TnESER R e T e i B AR § e ¢
' i NQ: t f . Fl o . | 20 sh ti
cor echont 0 1o, e gloFl, ducd SLETAIEGLMIET Al 20 shows @ ot on
di fferent f‘r%}éﬁ‘ea %dﬂ%—?%e%%%&%% %‘1;?31%{15%' 9 ey %ﬁf!il%f mat@rihl N @
a ght i ghting an

point where a first wel g unit 14-a a second wel unit .df

e o O Mg mpSd BASIAS o, ey 2 de 1 iR |

vi deo sh@fhn SPed o0t mhlllrE Bt @hikdlfi rst weighting unit 10 and the
second weighting unit 11 always perform the weighting by 1/2 and
its explanation will be omitted.

When the double-speed video signal S3 is a film material,
lthe motion vector detection circuit 5 sequentially detects motion
vectors between two-frame-separated frames of an image on a pixel
basis or on a block basis, between the double-speed video signal
S3 and the two-frame-delayed double-speed video signal $5. That
is, as shown in Fig. 6(A), a motion vector between a field la
(two-frame-delayed double-speed video signal S5) and a field 2a
(double-speed videc signal S53) that is two frames later is A and a
motion vector between the field 2a and a field 3a which is two
frames later is B. The motion vector detection circuit 5 gives
the detected motion vectors between frames on a pixel basis or on
a block basis, to an image shifting circuit 4 And an image
reverse-shifting circuit 8 as motion vector information D1. In
addition, the image shifting circuit 4 and the image reverse-
shifting circuit 8 receive a compensation timing control signal

for every field, from a field detection circuit not shown.
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the shift anmount of a pixel is always 1/2 and -1/2 of a detected notion
vector. Therefore, the first weighting unit 10 and the second wei ghting
unit 11 always performthe weighting by 1/2 and its explanation §ﬁhJ gg
omtted. Wien the doubl e-speed video signal S3 is a filmmaterial; {98
notion vector .detection circuit 5 sequentially detects notion vectors
bet ween two-frame-separated franes of an inmage on a pixel basis or on a
bl ock basis, between the doubl e-speed video signal S3 and the

t wo- f ranme- del ayed doubl e- speed vi deo signal S5. That 1is, as shomn in Fig.
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circuit™2 and t e reverse- shifting circuit 8 recelve a conpehsation

timng t g o] I fd&h uit not
oun? SAELBhBR 0Bkl Lo gHERY, 8151, BEaTERs Lahbiientd dPuiles

reverseaghifbingighkicybt 8 serving as inmmge shifting neans shift each
pi xel of the two-frane-del ayed doubl e-speed video signal S5 and the

doubl e- speedryh€ledssi gRakn&n basedi @n & e Q%I@@t%é@@ﬁﬁtﬁ@%ﬂ*aﬁﬂ 04
shifts the fields la', 1lb, and lb' of the two—frame-delayed
double-speed video signal 85 by 1/4xA, 2/4xA, and 3/4xA,
respectively, and gives the resultants to the averaging unit 13.
In addition, the image reverse-shifting circuit 8 shifts the
fields 2a', 2b, and 2b' of the double-speed video signal 83 by -
3/4xA, -2/4xA, and -1/4xA, respectively, and gives the resultants
to the averaging unit 13.

In this way, the image shifting circuit 4 and the image
reverse-shifting c¢ircuit 8 segquentially shift the pixels of the
two-frame-delayed double-speed video signal S5 and the double-
speed video signal S3 according to the motion vector information
D1 with time, and gives the re§ultants to the averaging unit 13.

The first weighting unit 14 of the averaging unit 13
performs weighting inversely proportional to a shift amount, on
the pixel data of each pixel of the fields la‘', 1b, and 1b' of the
two-frame-delayed double-speed video signal S5, as shown in Figqg.
6(B).

That is, the first weighting unit 14 weights by 3/4 the
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the notion vector information DI and the conpensation timing control
signal D2. That is, as shown in Fig. 6(B), the image shifting circuit 4

shifts the fields Ia', Ib, and I'b" of the two-frane-del ayed doubéﬁﬂﬁﬁﬁgd
video signal S5 by 1/4xA, 2/4xA, and 3/4xA, respectively, and gives

resultants to the averaging unit 13. |In addition, the inmage
reverse-shifting circuit 8 shifts the fields 2a', 2b, and 2b' of the
doubl e- speed video signal S3 by - 3/4xA, -2/4xA, and -1/4xA, respectively,
and gives the resultants to the averaging unit 13. In this way, the inmage

d gives the | |t g unit 13. In t! im
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wei ghting inversely proportiona e pi xel data of

each piyghqgRtih eimfékgélﬁg%?oﬂ)@rtﬁﬁﬂai_b1':00$ §ﬂ'f%t t%&%‘?ﬁﬁ%%ﬁﬁ%xel

doubl e- speéd vi deo si gnal as shown in Fig. (B I rst

wei ghti garlnbe d4cuepghes by 8hd the1ds SRAPHS/ {A&!sh 1hyr shid t sl e
1/ 4xA, weights by 2/4 the field Ib shifted by 2/ 4xA, and wei ghts by 1/4

the fiekgedl, vehibt 8dghy1364xA by 1/4.

That is, the second weighting unit 15 weights by 1/4 the
field 2a' shifted by -3/4xA, weights by 2/4 the field 2b shifted
by -2/4xA, and weights by 3/4 the field 2b' shifted by -1/4xA.

Thus the first weighting unit 14 and the second weighting
unit 15 perform the weighting inversely proportional to shift
amounts of an image, on the pixel data of the pixels of the two-
frame-delayed double-speed video signal S5 and the double-speed
video signal S3, and gives the resultants to a signal combination
unit 12.

The signal combination unit 12 combines the two-frame-
delayed double-speed video signal S5 and the double-speed video
signal S3 and outputs the created compensated double-speed video
signal S6 to a CRT 104 not shown.

That is, as shown in Fig. 6(B), the signal combination unit
12 combines the weighted two-frame-delayed double-speed video
signal S5 and double-speed video signal 83, thereby taking the
average of the shifted field la‘' and field 2a' that is two frames
later, as a motion-compensated new field la', taking the average

of the shifted field 1b and field 2b that is two frames later, as
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3
Simlarly, the second weighting unit 15 perforns the weighting inversely
proportional to a shift anount, on the pixel data of each pixel of the
fields 2a', 2b, and 2b, of the double- speed video signal S3. Th%&mgﬁ 6,}he
second weighting unit 15 weights by 1/4 the field 2a" shifted by 48
wei ghts by 2/4 the field 2b shifted by -2/4xA, and weights by 3/4 the
field 2b' shifted by -1/4xA. Thus the first weighting unit 14 and the
second weighting wunit 15 performthe weighting inversely proportional to
shift anounts of an inmage, on the pixel data of the pixels of the two-
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e sl

That is, as sho ghal conbination unit 12 conbines
t he melghted 5%%?%% 0 al

doubl e- speed %%%{%%rf %%@%ﬂﬁlbt}ty takin 3 t%‘%l dae\'%/rlelgjaégé?()(§%halhrﬂ sh| fted
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new fie d , taki he average of the shifted field | b and fiel'd 2b
that i Soﬁﬁ@sifé‘r@fré@l’éﬁfns api i £ NP6 /ector between frames detected

by the motion vector detection circuit 5, then performs the
weighted average inversely proportional to the shift amount, and
combines the resultants, thereby being capable of compensating the
movement of an image between continuous fields so as to be much
smoother.

Even if an erroneous motion vector is detected due to the
movement of an image exceeding the search range of the motion
vector detection circuit 5, or even if a signal level varies as an
image moves, the movement of an image between continuous fields
can be compensated without causing unnaturalness.

Further, the above embodiment has described a case where the
motion compensation is performed on a double-speed videc signal of
100 fields per second obtained by performing the double-speed
conversion on a PAL signal of 50 fields per second. This
invention, however, is not limited to this and can be applied a
case of performing the motion compensation on a double-speed video
signal of 100 fields per second obtained by performing the double-
speed conversion on an SECAM (Sequential a Memoire) signal of 50

fields per second, or on a double-speed video signal of 120 fields
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3 , :
a notion-conpensated new field 1b, and taking the average of the shifted
field Ib' and field 2b'" that is two franes later, as a notion-conpensated
new field Ib". In this way, the notion conpensation device 20 shi 7
field to be conpensated and a field that is two franmes later, in “opposite
directions wwth a notion vector between franes detected by the notion
vector detection circuit 5, then perforns the wei ghted average inversely
proportional to the shift anobunt, and conbines the resultants, thereby
bei ng capabl e of conmpensating the novenent of an inmage between. conti nuous

fields ggga§eEBnBeoEE9Enea”B?tg?ffoEMEH‘i%h@”d@%ﬁfgggﬁéegngéﬁ e YEELRT oh S

detecte ue to the novenen an | mage exceedl ng e search range of the
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| mage noves, the novenment of an inage” between contin el ds can

conpensaked secbRaut £RUSIID: tBNAtEH S NESS - NTF3E tdifnail RONFIONGR £ g R
has descri bed a case where the notion conpensation is perfornmed on a

doubl e- gpapdivkdenageanak 9b riffeki Eéﬂ?s@@bn&ec@lﬁ'ﬂs obipeRefoRYcREIHOr M Ng
t he doubl e-speed conversion on a PAL signal of 50 fields per second. This

i nventi epplhedeer a tasBobf! parfedmifgt Bhe ABHiSANCHRpERPAL LS 3onCase of
perform ng the notion conpensati on on a doubl e-speed video signal of 100

fi el ds peublecepdedbiradaedshynperbor 12 0gfiBEdsopdt eseSPEEolsOAVLESI IR ON an
SECAM (Sequential a Menobire) signal of 50 fields per second, or on a
doubl e- ppeedrmidgothegdabbbé-336elli ebdsePdion on the NTSC signal.

Furthermore, the above embodiment has described a case where
the motion compensation is performed on a double-speed video
signal. This invention, however, is not limited to this and can
be widely applied to a case where the motion compensation is
performed on an N-time-speed video signal sﬁbjected to N-time-
speed conversion (N is a real number). Now, a case of performing
the motion compensation on a quad-speed videc signal will be
described.

First a éuad—speeding process of a video signal will be
describéd with reference to Fig. 14. The progressive conversion
is performed on the number of scanning lines of a field la of an
input wvideo signal.SI shown in Fig. 14(A) to create a frame la
shown in Fig. 14(B). Similarly, the progressive conversion is
sequentially performed on fields 1lb, ... of the input video signal
S1 to create frames 1lb, ..., thereby creating an intermediate
video signal S2 of a progressive image of 50 frames per second.

Then the frame la shown in Fig. 14(B) is written in an image

memory (not shown), and by reading this four times every other
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S04P0667 per second obtained by performing the doubl e-speed conversion on
an NTSC (National Television System Conmttee) signal of 60 fields per
second. In addition, when the NTSC signal conprises conputer grq&ﬁb@g -
i mages of 30 frames per second, this invention can be applied to a %% of
perform ng the notion conpensation on a doubl e-speed video signal of 120
fields per second obtained by performng the doubl e-speed conversion on
the NTSC signal. Furthernore, the above enbodi ment has descri bed a case
where the notion conpensation is perfornmed on a doubl e-speed vi deo

appl 1 ecoTehiihE Ee chor (RIEFTL /A6 Mool (Biha oty At o A
real mitherya Novird SEeSy i She Delle P BE RS GRTY S EPEY, s
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e o e s I el 51 Shown n Fig. 14(A) to create a frame
la shown in gy A B, S 'HdéHJéivbﬁééﬁr'inéEgrﬁ%ﬂa‘ie SO VG %ino!lnit%lrlace

sequentially perforned on fields of the input video signa Slto

create {hag®sofb200.fielderdy Ld@Md Eabd MRISRA At @niki dgenskighal 182 of
a progressive i mage of 50 frames per second. Then the franme la shown in

Fig. 144Qlivs1afittEtenaidasd dMleseMBIRY WANPich@vdE 3E W6 R38N this
four times every other :
images (fields la' to la''', 1lb' to 1b''', ...) created from an
original image between the original images (fields la, 1lb, ...) of
the input video signal Sl1.

The movement of the image of thus created quad-speéd video
signal S$23 will be described with reference to Fig. 15. 1In an
input Qideo signal S1 shown in Fig. 15(A), an entity 110 moves to
the right between four fields smoothly. In a gquad-speed video
signal S23 shown in Fig. 15(B), the entity 110 does not move
because the fields la, la‘', la'', and la''' are created from a
same field. Then the entity 110 moves greatly from the field la’
and the next field 1b because the field 1b is created from a
different field.

In Fig. 16, reference numeral 21 shows a motion compensation
device for quad-speed video signals. A guad-speed video signal
523 of 200 fields per second obtained by performing quad-speed
conversion on a PAL signal of 50 fields per second is input into

an image memory 22.

The image memory 22 delays the quad-speed video signal S23
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28 S04P0667 scanning line for every 1/200 second, four fields la, la', la
and la " ' are created fromthe frane la. Simlarly, four fields 1I|b, 1b',
| b", and Ib'"" are created fromthe frame |b of the internediate &hQ%87
signal S2. As a result, a quad-speed video signal S23 of an inter?ace

i mge of 200 fields per second can be created. This technique is

equi valent to a 'case of inserting NN1 pieces of interpolation imges

(fields la" tola™ ', Ib to1lb ™ ', ...) created froman original inmge
between the original imges (fields la, Ib, ...) of the input video signal
S1. The t | o] S t -speed video . signal S23
w1 bePHead, beafes: RS, LFEREsce oo RrEhiELaeL Vas AR i ddnal o1

o, 648 842hnontabh) L0 mCSARe oEob, Be e et Ly

snoot hly. “I'n a quad- spee sI gnal e entrty
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froma sane n the entrity 110 noves great rom the dla
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field. I'n Fig. 16, reference nunmeral 21 shows a notion conpensation device
for quadesnged #1680spb88)Sded HigHatPELSl yhdethSiealni S An 2fhdd el ds

per second obtained by perform ng quad-speed conversion on a PAL signal of
50 fiel gaipeingee@pguit 20P&hdi &t Mot 86n | VEGEO MBI §ct2fon circuit 25,

A film detection circuit 26 determines based on a
correlation between the quad-speed video signal 823 and the two-
frame-delayed quad-speed video signal §24 whether the input quad-
speed video signal 523 is a film material. When the input quad-
speed video signal 823 is a film material, a periodical
correlation can be detected between the guad-speed video signal
S23 and the two-frame-delayed quad-speed video signal 824 that is
two frames before, because the quad-speed video signal S23 has
continuous 8 fields (four frames) created from a same segment.

The film detection circuit 26 calculates differential values
of the signal levels of corresponding pixels of the quad-speed
video signal S23 and the two-frame-delayed quad-speed video signal
§24. When the differential values are a prescribed threshold
value or higher/a prescribed threshold value or lower
alternatively every two frames, the correlation between the quad-
speed video signal S23 and the two-frame-delayed quad-speed video
signal S24 is high and it is determined that the quad-speed video
signal S23 is a film material. Then the film detection circuit 26

controls a select switch 27 according to this determination result.
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The i mage nenory 22 del ays the quad-speed video signal S23 29 S04P0867 by
two frames to create a two-franme-del ayed quad-speed video signal S24 and
input this to an imge nenory 23 of the later stage. The inage ngﬂgﬁ%“§3
further delays the two-frane-del ayed quad- speed video signal S24

frames to create a four-frame- del ayed quad-speed video signal S25 and
inputs this to an image shifting circuit 24 and a notion vector detection
circuit 25. Afilmdetection circuit 26 determ nes based on a correlation
bet ween the quad-speed video signal S23 and the two- frane- delayed
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val ues are a prescribed threshold value Or higher/a prescri
val ue ogekewRhionaktiernati yely every two franes, the correlation betmeen the
guad- speed video signal S23 and the two-frame-del ayed quad- speed vi deo

signal S24 isThedRo8nEni rettoded@tatnednt datclihe MBladk gROedi ¥l A Uetects
motion vectors between two-frame (four-field)-separated frames of
an image on a pixel basis or on a block basis, between the fields
of the four-frame-delayed quad-speed video signal S25 as current
fields (current screen) and the fields of the two-frame-delayed
quad-speed video signal 524 as reference fields (reference screen).

That is, as shown in Fig. -17(A), a motion vector in a

prescribed pixel or block between the field la (four—frame—delayed
quad-speed video signal S25) as a current field and the field 1b
(two-frame-delayed guad-speed video signal S524), that is two .
frames later, as a reference field is A, and a motion vector inla
prescribed pixel or block between the field 1b as a current field
and the field Qa, that is two frames later, as a reference field
is B. The motion vector detection circuit 25 gives thus detected
motion vectors between frames on a pixel basis or on a block basis,
to the image shifting circuit 24 and the image reverse-shifting
circuit 28 as motion‘ﬁector information D21. In addition, the
image shifting circuit 24 and the image reverse~shifting circuit

28 receive a compensation timing control signal D22 for every
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signal S23 is a filmmaterial. Then the filmdetection circuit 26 controls
a select switch 27 according to this determ nation result. 30 S04P0C667 That
is, when it is determ ned that the quad-speed video signal 23 isséﬁﬁmg
filmmaterial, the filmdetection circuit 26 swtches the sel ect 18R 27
to atermnal 27A side, to input the two-frane-del ayed quad- speed video
signal S24 as a reference video signal to an inmage reverse-shifting
circuit 28 and a notion vector detection circuit 25. The notion vector
detection circuit 25 sequentially detects notion vectors between two-frane
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later, ag)ayegf Qﬁﬁaﬁépéé&'gldiéopsl%wl asé‘PtéQ“tﬁfécﬁé’feféh d thﬁ%l !

pi xel or bIock between the field as a current fireld

that isyhvenftRERRoYEhEht BS Qef&EEEENEaded! Sh 1fe EaeJJ@cé@tm&&adﬁctor .
detection circuit 25 gives thus detected notion vectors between franes on

a pixel ybagbs Q&cOPdEny! 06 ke RASHSE ioh Ovédeot MBgo S 1D LI 4l teigd and
the i nmage reverse-shifting
compensation control signal D22.

That is, as shown in Fig. 17(B), the image shifting circuit
24 shifts the pixels of the fields la', la'', and la''' of the
four-frame-delayed quad-speed video signal S$25 as the current
fields, from which the movement is detected, by 1/4xA, 2/4xA, and
3/4xA, respectively, and gives the resultants to an averaging unit
29 of the later stage. The image reverse-shifting circuit 28
shifts the pixels of the fields 1b', 1b'', and 1b''' of the two-
frame-delayed quad-speed video signal S24 as the reference fields,
from which the movement is detected, by -3/4xA, -2/4xA, and -1/4xA,
respectively, and gives the resultants to the averaging unit 29 of
the later stage.

In this way, the image shifting circuit 24 and the image
reverse-shifting circuit 28 sequentially shift the pixels of the
four-frame-delayed quad-speed video signal S25 as the current
fields and the two-frame-delayed quad-speed video signal S23 as
the reference fields, according to the motion vector information

D21 with time, and gives the resultants to the averaging unit 29.
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circuit 28 as notion vector information D21. In addition, the image
shifting circuit 24 and the image reverse-shifting circuit 28 receive a
conpensation timng control signal D22 for every 31 S04P0667 fielgog&{%qla_
filed detection circuit not shown. The inmage shifting circuit 24 an 6he

I mge reverse-shifting circuit 28 as inmage shifting neans shift each pixe
of the four- franme-del ayed quad-speed video signal S25 and the two-frane-
del ayed quad-speed video signal S24 as the reference signal from which the
novenent is detected, based on the detected notion vector according to
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and -1/4xA, respectively, and gives the resultants to the averaging unit

29 of Ebeohat eeighgflg hAithBs weYghtBeth&vgexsli d4tad£i s&ehtp2AeBngst he

i mage reverse-shifting circuit 28 sequentially shift the pixels of the
the fields 1b, 1b', 1b'', and 1lb''' of the two-frame-delayed quad-
speed video signal $24 by 1/2 and gives the resultants to the
signal combination unit 32. |

In this way, the first weighting unit 30 and the second
welghting unit 31 weight the pixel data of the pixels of the four-
frame-delayed quad-speed video signal S25 as the current fields
and the tWo-frame-deiayed quad-speed video signal 824 as the
reference fields, by 1/2, and gives the resultants to the signal
combination unit 32.

The signal combination unit 32 combines thé four-frame-
delayed quad-speed video signal S25 and the two-frame-delayed
quad-speed video signal $24, and outputs the created compensated
quad-speed video signal S$26 to a CRT not shown.

That is, as shown in Fig. 17(B), the signal combination unit
32 combines the weighted four-frame-delayed quad-speed video
signal S25 and two-frame-delayed quad-speed video signal S24, thus
taking the average of the pixel data of the shifted field la' and

field 1b' that is two frames later, as a motion-compensated new’

field la', taking the average of the pixel data of the shifted
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f our-frame-del ayed quad-speed video signal S25 as the current fields and

t he two-frane-del ayed quad-speed video signal S23 as the reference fields,
according to the notion vector information D21 with tinme, and gi(ﬁ% %
resultants to the averaging unit 29. 32 S04P0667 As shown in Fid¥ 9% ?
the first weighting unit 30 of the averaging unit 29 as a conpensation
nmeans wei ghts the pixel data of each pixel of the fields la, la', la",
and la''' of the four- frame-del ayed quad-speed video signal S25 by 1/2 and
gives the resultants to a signal conbination unit 32. In addition, the

d i gh
] ?Sf’Sls begii‘)ti”g' Eé'ﬁi B ol P e § vord ALl 8 - Emat0 oo
S24 2 | h |
327" Saresiagtés iy #Js%ef%féh{f AR AlF R o Fely i
31 vl 9L Lo PLKE! o fpt o8l e L0Ry PLXEI o g el v-frq{rﬁetdqsam Erames

quad- speed vi deo he curren and

two-fra I d reference fields, by
1/ 2, angggggéagg %qﬁggh aﬁgga%ﬁg%#§HS|gné$§£%g§%|natlon unlt 32. The

si gnal conbi [ #Eﬁ% | e

vi deo si gnal %Qg%%@t (?a%f?c’\/\r/c&;Oc;Iml dé‘?laye quc{ielelr%lpe Vi deo Si gréﬁe824
and out Pyéfdtg'ﬁdcéeféfgréﬁé@ef‘:‘?ﬁ&dth&&'% SRES e R0 SNa) PRSI A (RT

not shown. That is, as shown in Fig. 17(B), the signal conbination unit
directions with a motion vector between two-frame-separated frames

detected by the motion vector detection circuit 25, and then
weights and combines the resultants, thereby being capable of
compensating the movement of an image between continuous fields of
a quad-speed video signal so as to be smoother. Note that a
process to be executed when the guad-speed video signal 523 is a
film material will not be described.

A case of performing the motion compensation on a gquad-speed
video signal has been described. 8Similarly, the motion
compensation can be applied to an N-time-speed video signal. That
is, the motion vector detection circuit 25 of the motion
compensation device 21 detects a motion vector between an original
screen which is used to create N-1 pieces of interpolation screens,
and an original screen (hereinafter, referred to as a reference
screen) that is one later, to perform the motion compensation on
the N-1 pieces of interpolation screens (that is, fields la' to
la’'', 1b' to 1b''', ...) which are created from the original
screen (that is, fields 1a, 1b, ...} with the an N-time-speed

conversion and are inserted between the original screen and the
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32 conbines the wei ghted four-frane-del ayed quad-speed video signal S25
and two-frame-del ayed quad-speed video signal S24, thus taking the average
of the pixel data of the shifted field la' and field 1b, that '586i¥6667
frames later, as a notion-conpensated new field la', taking the average of
the pixel data of the shifted 33 S04P0667 field la'' and field Ib'"" that is

two frames later, as a notion- conpensated new field |a'', and taking the
aver.age of the pixel data of the shifted field la'', and field Ib... that
is two frames later, as a notion-conpensated new field la"''. Thus the

noti on Segge&;attgg} ggfgg 21 shifts a current field and a reference field

that is Th opposite directions with a notion vector

Efﬁﬁ’gf? 25, ohE T RRASC A I PR, ORl lﬁ%’ﬁ%ﬂe‘)%ﬁa Xisiai i
of a Sué%nscgﬂgf’é?fa‘é%“@.éﬁe R R W St A A

be execgﬁsdm fantbscgaed §19& yi deo,Si rs@dsH Seding Idipdmierigl will

not be descri A case o orm ng t thﬂ conpensation on a

quad- 5p§ﬁﬂft¥'§ﬁ°m$ﬂgﬂﬂ|1H@§r$8§§tﬂ@§cééf6%h M (U /N T4 YT iRt ion
conpensation can be applied to an N-tine-speed video signal. That s, the

noti on yeeter, defeld i+t ffitl ti L2 fi iR t%%'l‘%&@%@t 110N WHEHNC B2 1
detects a notion vector between an original screen which is used to create
N-1 pi egfisePbol At E6ROLELEEN $§TERINBted at a ratio proportional to time
from an original screen to an interpolation screen and a reference
screen is shifted in an opposite direction at a ratio proportional
to time from an interpolation screen to the reference screen
because the ratio "m/N" to shift an interpolation screen is
proportional to "time from original screen to interpolation
vscreen/time from original screen to reference screen" and the
ratio "(N-m)/N" to shift a reference screen is proportional to
"time from interpolation screen to reference screen/time from
original screen to reference screen'.
Then the averaging unit 29 serving as the compensation means
takes an image obtained by weighting by 1/2 and combining the
-pixel data of each pixel of a shifted m-th interpolation image and
m+N-th interpolation image, as a motion-compensated m~th
interpolation image.
According to the above configuration, the movement between
fields in an N-time-speed video signal can be compensated so as to

be smoother. MNote that a motion vector can be detected between

interpolation screens which are N-screens away from each other.
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and an original screen (hereinafter, referred to as a reference screen)
that is one later, to performthe notion conpensation on the N1 pieces of
i nterpol ation screens (that is, fields la, to la"", 1b, to Ib""" P0637
which are created fromthe original screen (that is, fields Ia,ﬁqi ca )
with the an N-tinme-speed conversion and are inserted between the original
screen and the 34 S04P0667 next original screen. The image shifting circuit
24 serving as the image shifting neans shifts an mth interpolation screen
(1 :5m:!g N1) by MmN of the notion vector, and the inmage
reverse-shifting circuit 28 shifts.an nth interpolation screen.by -(Nm/N
of the IMGYTT " VRS 0 DIBATRIEY SURTN Aot VE o8 dEHniiTe i n whi ch

an i nterol Al L SELeSR S Sl 80 AL Bl 10, RRALL] onale halige  from

. o] .
an original” Screen 10 an T nterp on screen er scf%en I'S
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I nterpo Oonh Screen e reference sScreen because e ratio
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me gi nal

screen to 1 nterpolation screen/ti romori screen to rererence
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proportlpnal to time frominterpol ation reen to reference screen/time,
from oftgphded i SEReD Hhd I ANGRRETE)IT a Béﬁﬂéétfl%naﬁ&%@',n&hlém t 29

serving as the conpensation neans takes an i nage obtained by wei ghting by
1/ 2 andth@ndidid iEeden fields in the N-time-speed video signal can be
compensated so as to be much smoother.

In addition, the pixel data of an m-th interpolation screen
created with the N-time-speed conversion corresponds to the pixel
data existing at the same position in the original screen, and the
pixel data of an m+N-th interpolation screen corresponds to the
pixel data existing at the same position of the reference screen.
Therefore, to compensate the m-th (1 = m £ N-1) interpolation
screen, a signal obtained by shifting the position of the pixel
data corresponding to the original screen by the image shifting
circuit 24 and a signal obtained by shifting the position of the
pixel data corresponding to the reference screen by the image
reverse~shifting circuit 28 are given to the averaging unit 29.

By doing so, the same results can be obtained.

In addition, the above embodiment has described a case of
using a CRT as a display means. This invention, however, is not
limited to this and movement between fields can be compensated so

as to be smoother as well in a case where a static pixel device

such as a liquid crystal panel, a plasma display panel, or an
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pi xel data of each pixel of a shifted mth interpolation inmage and nth

i nterpol ation image, as a notion-conpensated mth interpolation inmage.
According to the above configuration, the novenent between fieldsahﬁﬁgz
N-time-speed video signal can be conpensated so as to be snpot het.

that a notion vector can be detected between interpolation screens which
are N-screens away from each other. 35 S04P0667 However, since the
interpolation screen is created fromthe original screen with the
N-time-speed conversion, the notion vector detected between the original
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at the ga i t c T. he
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mth (1<= m<= N 1) interpolation screen, a signal obtained
the poshhiophef rébe1Phxe! is dghRes 044 €5 bW 4%d heLord 9i i r Y5y a8y the

image shifting circuit 24 and a signal obtained by shifting theé position
of the capable of compensating the movement between fields so as to be
much smoother than conventional cases.
In addition, by performing the weighted average inversély
proportional to the shift amount of an image, the movement of an

image between continuous fields can be compensated so as to be

much smoother.
Industrial Applicability

This invention can be applied to a video display device such

as a television set.
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pi xel data corresponding to the reference screen by the image
reverse-shifting circuit 28 are given to the averaging unit 29. By doing
so, the sanme results can be obtained. In addition, the above enbo %%&%Eé7has
described a case of wusing a CRT as a display neans. This inventi
however, is not Ilimted to this and novenent between fields can be
conpensated so as to be snoother as well in a case where a static pixe
device such as a liquid crystal panel, a plasma display panel, or an 36
S04PC667 organic EL (El ectro Lum nescence) panel is used as a display
means. As descri bed above, accordlnqzﬁlgﬁhls i nvention, an image of a
current field and an image of a refe & ield that is one frame or two
frames later are shifted in opposite directions with a detected notion
vect or between frames, and conbi ned and averaged, and the resultant is

taken ag a c of conpensating the
movement betaggﬁgf ff#ééﬁgégéégﬁt Qﬁaqghéﬁ%he ‘han COEEentional cases.
I'n addition, f@éérecma aéf@e%ga&htnﬁéﬂa@gfef@gedéeéwl 4 RHQRY LYy t O

t he shift anDunt an 1 mage, novenment of an |1 nmage between conti nuous

fields gapyben C&’”&?@E@@E% SOLAS1 1P be cdcdhis 'mlh:?rand nAuid @i on pixel
Applicability This invention can be applled to a video drsplay device such
as a tebevhsiOfeséhce 3field, from image information of the current field
in a video signal obtained by performing double-speed conversion
on a video signal and image information of the reference field
that is one frame later than the current field;
image shifting means for shifting the detectioﬁ pixel of the
current field by 1/2 of the motion vector and shifting the
detection pixel of the reference field by -1/2 of the motion
vector; and
averaging means for performing motion compensation on the
video signal of the current filed by weighting and combining pixel
data of the detection pixel of the current field and pixel data of

the detection pixel of the reference field shifted by the image

shifting means.

2. The motion compensation device according to claim 1, wherein
the averaging means performs weighting inversely

proportional to a shift amount by the image shifting means and

combining on the detection pixels.

3. The motion compensation device according to claim 1, wherein
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S04P0667 Clains 1. A notion conpensation device conprising: nmotion vector
detection neans for detecting a notion vector between a detection pixel of
a current field and a detection pixel of a reference field, frcngd%ﬁ%gﬁ?

i nformation of the current field in a video signal obtained by perto ng
doubl e- speed conversion on a video signal and inmage information of the
reference field that is one frame |later than the current field; inage
shifting means for shifting the detection pixel of the current field by
1/2 of the notion vector and shifting the detection pixel of the reference

field by -1/2 . ot i : d ' f f ]
ot oncorpenidt (BT b on G oA B YR e Mos 5 Wik ng
d | Dy ' . t [ | %6l rent. field and
o el aBroof Phegk meBLRLs) Aetha® A5 el Mlodl ol g byt he
I mage éPéééfiﬁbémﬁﬁﬁbeg'°réyaﬁgﬁépn conpensati on device according to claim
In the a

1, wher aver agl ng ns perforns wei ghting inversely proportional
to a shift anmount by the inmage shifting nmeans and conbining on the
detection pixels. 3. The notion conpensation device according to claiml,

sggggin438 SQ§RQ§@£55rgbﬁggﬂégkigﬁndgvfgg;aadmﬂkﬂgiﬁgg detects the notion

motion vector detection means for detecting a motion vector
between a detection pixel of a current field and a detection pixel
of a reference field, from image information of the current field
in a ﬁideo signal obtained by performing tglecine conversipn and
double-speed conversion on a film and image information of the
reference field in a reference signal obtained by delaying the
video signal by two frames;

image shifting means for shifting detection pixels of three
fields following the current field in the video signal by 1/4, 2/4,
and 3/4 of the motion vector, respectively, and shifting detection
pixels of three fields following the reference field in the
reference video signal by -3/4, -2/4, and ~1/4 of the motion
vector, respectively; and

averaging means for performing motion compensation on the
video signal of the three fields following the current field by
weighting and combining pixel data of the detection pixels of the
three fields following the current field and pixel data of the

detection pixels of the three fields following the reference field

shifted by the image shifting means.
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with a block matching nethod for every block conprising a prescribed
nunber of pixels. 4. A notion conpensation device, conprising: notion
vector detection neans for detecting a notion vector between a qg%ﬁﬁ%§9n
pi xel of a current field and a detection-pixel of a reference fiel'd, Trom
I mage information of the current field in a video signal obtained by
perform ng tel eci ne conversion and doubl e-speed conversion on a film and

i mage information of the reference field in a reference signal obtained by
del aying the video signal by two franmes; image shifting means for shifting

det ectipn pi X e | s: 1ol ] ' t field in video
si gnal gy E/ 4&%/'&‘?1:&21?@8 %‘I?éélg%ﬂflh%r?n%ﬁmo%gv%%foor?#d;{gﬁe&l%vlgq y4,’ tzﬁ‘ﬂ%réﬁ
shifting detegfio | r ' | ferenea.field in
the refer encgﬁ%i%é%ﬂs%g}ﬁ IrR ?ﬁgﬁ%ﬁ%%%ﬂéa%ﬁ% %q'o%lthteqnere%rrrﬁ{l on y{/ect or,
respect ] ' veLagi ogs r ' | i on the
vidgo SF5§§¥IB?§§%2 ? rge %gfgﬂﬁ?%f§dﬂfﬁgg%Egﬁ%ﬁgﬁﬂkt | € y .Mg?bhting
and con@hghngfptﬁgldg@%étggntgfnggpct|on pi xel s of the three fields
following the current tield and pixel data of the detection pixels of the

three fields followng the reference field shifted by the inmage shifting
means. 39 S04P0667 5. The notion conpensati on device according to claim 4,

wher ei ng,the anermet 1i6n "EaSe P4 £ Do TRl @t et MBI e d IRIiSe!4, wherein
the motion vector detection means detects the motion vector
with a block matching method for every block comprising a

prescribed number of pixels.

7. A motion compensation method comprising:

a motion vector detection step of detecting a motion vector
between a detection pixel of a current field and a detection pixel
of a reference field, from image information of the current field
in a video signal obtained by performing double-speed conversion
on a video signal and image information of the reference field
that is one frame later than the current field;

an image shifting stép of shifting the detection pixel of
the current field by 1/2 of the motion vector and shifting the
detection pixel of the reference field by ~1/2 of the motion
vector; and

an averaging step of performing motion compensation on the
video signal of the current filed by weighting and combining pixel
data of the detection pixel of the current field and pixel data of

the detection pixel of the reference field shifted by the image
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proportional to a shift anpunt by the image shifting neans, on each of the
detection pixels. 6. The notion conpensati on device according to claim 4,
wherein the nmotion vector detection neans detects the notion vecd @mﬁg%th
a bl ock matching nmethod for every block conprising a prescribed nunber  of

pi xels. 7. A notion conpensation nethod conprising: a notion vector
detection step of detecting a notion vector between a detection pixel of a
current field and a detection pixel of a reference field, frominmge
information of the current field in a video signal obtained by perform ng

doubl e- . Lon on a video signal and inmage information of the
referen%%ffg%§§QM€%§%'is one franme later than the current field; an imge

shifting step of shifting the detection pixel of the current field by 1/2
of the notion vector and shifting the detection pixel of the reference

field by, -1/ghofnddeoiDidmSenySCiH ;m@f}%@%@a&r&ﬂi@@cét@ﬁm ﬁ,erﬁr%l;%’]{&?hg

noti on conpensation on the video signal of the curtent ed by wel

and conbi ni ng; i pied a&gﬁéhiﬁgtggé§¥ﬂﬁg§4¥¥bdﬂéggrégetﬂﬂ%éyggm%nt field and
pi xel data of the detection pixel of the reference field shifted by the

i mage 49rSP4H0BEdashid td Neh IB@NSmowht THE (A | Qkh O MRBNSAlI PR hed
according to claim7, wherein, in the averaging step, weighted average

i nver sepgrformed on each of the detection pixels.

9. The motion compensation method according to claim 7, wherein,
in the motion vector detection step, the motion vector is
" detected with a block matching method for every block comprising a

prescribed number of pixels.

10. A motion compensation method comprising:

a motion vector detection step of detecting a motion vector
between a detection pixel of a current field and a detection pixel
of a reference field, from image information of the current field
in a video signal obtained by performing telecine conversion and
double-speed conversion on a film and image information of the
reference field obtained by delaying the video signal by two
frames;

an image shifting step of shifting detection pixels of three
fields following the current field in the video signal by 1/4, 2/4,
and 3/4 of the motion vector, respectively, and shifting detection
pixels of three fields following the reference field in the

reference video signal by -3/4, -2/4, and -1/4 of the motion
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perortionaI to a shift amount in the imge shifting step is perforned on
"each of the detection pixels. 9. The notion conpensati on net hod accordi ng
to claim7, wherein, in the notion vector detection step, the noti B
vector is detected with a block matching nethod for every bl ock 8%%% ﬁ%Tng
a prescribed nunber of pixels. 10. A notion conpensation nethod
conprising: a notion vector detection step of detecting a notion vector
bet ween a detection pixel of a current field and a detection .pixel of a
reference field, frominmage information of the current field 1in a video
signal obtained b (ﬁfrfornip Hflecine conversion and doubl e-speed
conver sTSRE SN & F7RHH Shtf Hha nformation of the reference field obtained
by del aying the video signagl by two frames; an.inmage shifting step of
ohi 11 ng dot LI HFARSAIE Khen oAt SRR G ERERE AR oFf 5P i n
t he vi deo,si gnal 4 / . t 101 | vector, ively,
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shifted by the image shifting means.

11. The motion compensation method according to claim 10,
wherein,

in the averaging step, weighted average inversely
proportional to a shift amount by the image shifting means is

performed on each of the detection pixels.

12. The motion compensation method according to claim 10,
wherein,

in the motion vector detection step, the motion vector is
detected with a block matching method for every block comprising a

prescribed number of pixels.

13. A motion compensation device for performing motion
compensation on an N-time-speed video signal subjected to N-time-
speed conversion by inserfing N-1 pieces of interpolation screens
created from an original screen of a video signal between the

original screen and a next original screen, the motion
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detection pixels of the three fields followng the reference field shifted
by the imge shifting neans. 11. The notion conpensati on nmethod accordi ng
to claim10, wherein, in the averaging step, weighted average iqﬁﬁ@%géy
proportional to a shift anount by the inmage shifting nmeans is pertorned on
each of the detection pixels. 12. The notion conpensati on net hod accordi ng
to claim10, wherein, in the notion vector detection step, the notion
vector is detected with a block matching nmethod for every bl ock conpri sing
a prescribed nunber of pixels. 13. A notion conpensation device for

perfornéaﬂpggéég an&g@g&gagéég%fgk . N-time-speed video signal subjected

to N-tife-*Speed conversion nserting N-1 pieces of interpolation

screens  creglad; {f QA 04 Qa5 rn?eeafhs()ffcfrh\eaeq:ee%t%.ir%n%l g@a}%ﬁ‘éﬁ&é&%r

original screen and a next original screen, notion 4

conpensgt. i eyi QDS Sb e eIy v&lc_,-t ! teotd EHFP dstgpeting
a mtipﬁé%‘g%tmgré{ %%E'%Neen Ilzla%et e]é[E?ﬁbn pi xe %afr?étjlﬁe o_rélég:gi?na ;h?:rciaééh:]e and a

det ect i }IQBxeP' £l a Of e fo F E1 &L COCESE €M f1IBd MBS tftOfdRIdOon Yy the
original screen and inmage information of the reference screen that 1is an

ori gi nabyr$§{€EN SE@Xdeh CandCiMiddi NBto SR dfMdfe S ddrditdmRNedPthat
shifting by m N of " the notion
is an original screen next to the original screen;
image shifting means for shifting by m/N of the motion
vector a detection pixel of an m-th interpolation screen (1 = m =
N-1) corresponding to the detection pixel of the original screen,
and shifting by —(N-m)/N of the motion vector a detection pixel of
an m+N interpolation screen corresponding to the detection pixel
of the reference pixel;
compensation means for outputting, as the m-th interpolation
screen motion-compensated, a resultant obtained by performing
weighting by a value inversely proportional to a shift amoﬁnt by
the image shifting means and combining on pixel data of the
detection pixel of the m-th interpolation screen and pixel data of

the detection pixel of the mtN-th interpolation screen shifted by

the image shifting means.

14. A motion compensation method for performing motion
compensation on an N-time-speed video signal subjected to N-time-
speed conversion by inserting N-1 pieces of interpolation screens
created from an original screen of a video signal between the

original screen and a next original screen, the motion
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vector a detection pixel of an mth interpolation screen (1 <= m N-1)
corresponding to the detection pixel of the original screen, and shifting
by -(Nm)/N of the notion vector a detection pixel of an n1integﬂﬁb@%épn
screen corresponding to the detection pixel of the reference pixel;
conpensation nmeans for outputting, as the mth interpolation screen

not i on- conpensated, a resultant obtained by performng weighting by a

val ue inversely proportional to a shift anount by the inmage shifting neans
and conbi ning on pixel data of the detection pixel of the mth

I nterpo ' [ f the detection pixel of the nth

I nter Bo+%%¢%ﬂns§ﬁ§rgn%§ﬂ??(?e%:df%% image shifting megns. 14. A notion
conpensati on ) ot i Qﬂppﬁﬂ§£%#- n N ed
vi deo signal %ﬁ%&e}%ﬁe%‘%c@% ﬁér?e%&sl%ﬁégnversl on f’q{%n%ermt%l!%rjfg%_ d%%&?)gges
of integpalali ol $&LEL05n Cg{r;]fféfdoé OB Ay DAoL ULl AR 51 9nal

between the original screen and a next original screen, the notion 43

S04P066; £QIMPERSAL + OFe FEANO s SONY | St Bad B | QMG QoI dtHeoN step of
detectihg a notion vector between a detection pixel of the original screen

and a dgfegihaN s@FESh £id AMEFE BIES Bt RAN of NHB I FENGS di¥O IR 1Hatt he
original sCreen and image information of the reference screen that .is an

Ori gi nay s S&h e6Pi HEXA] t Sc¥&en OfdBE NEd 184 afigidh ]l NRG&at) fting step of
shifting by m N of the notion
an image shifting step of shifting by m/N of the motion
vector a detection pixel of an m-th interpolation screen (1 = m =
N-1) corresponding to the detection pixel of the original screen,
and shifting by ~(N-m)/N of the motion vector a detect@on‘pixel of
an m+N interpolation screen corresponding to ﬁhe detection pixel
of the reference pixel; and
a compensation step of outputting, as the m-th interpolation
screen motion-compensated, a resultant obtained by performing
weighting by a value inversely proportional to a shift amount in
the image shifting step and combining on pixel data of the
detection pixel of the m-th interpolation screen and pixel data of

the detection pixel of the m+N-th interpolation screen shifted in

the image shifting step.

15. A motion compensation device for compensating movement of an
image signal of new N-1 pieces of interpolation screens inserted
between an original screen of a video signal and a next original
screen, the motion compensation device comprising:

motion vector detection means for detecting a motion vector
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vector a detection pixel of an mth interpolation screen (1 < m-< N 1)
correspondi ng to the detection pixel of the original screen, and shifting
by -(Nm/N of the notion vector a detection pixel of an n1interQ@hQ%h9n
screen corresponding to the detection pixel of the reference pixél; ‘and a
conpensation step of outputting, as the mth interpolation screen
not i on- conpensated, a resultant obtained by performng weighting by a
val ue inversely proportional to a shift anount in the inage shifting step
and conbi ning on pixel data of the detection pixel of the mth
I nt er po | sgr [ a e cti I xel of e..nt
i nterpo#gﬂﬂgﬁns%rggﬁegﬁgﬁ?eﬁ%?\ﬂ éﬁe |%a%€l%%|?#fi%}%lo%rgpéél5§ d,ét}b(ffilo‘;rb
conpensat: | VLC i n e o} |"Bge 'qnﬁ% of new
N1 pi egggggf g?n?e?%%?%?ﬁggpggfg‘gﬁég?%@ér{%%e ber%j\?;\%en}lé an or&gi nal screen of
a vi deoy s gngh aBdraehexhd Okhghd neSEhLEIon LA {RL | A0 SAUMENSALIAL, dayice
conprising” notion vector detettion neans for detecting a notion vector 44
S04PG667sbghweeigandet 860N ReXE! tOfthdOPI O ARl sSRdfen and a detection
pi xel of a referénce screen, frominmage information of the original screen
and i mage infopagsi ONi pEihfené ShEr ENEsISCFERly thos iSiAN & idhinal &RiLen
next to the original screen; imge shifting neans for shifting a position
of pi Xebodabapos@ihgspenth8ddétethLosied Bedl off PiiEl ofgiel Adrdinlbparaen
by MN of the notion vector and shifting a position of pixel data

of the motion vector and shifting a position of pixel data

corresponding to the detection pixel of the reference screen by -
(N-m)/N when an m-th (1 = m = N-1) interpolation screen is
compensated; and
compensation means for compensating the image signal of the
-interpolation screens by performing prescribed weighting and
combining on pixel data corresponding to the detection pixel of
the original screen and pixel data corresponding to the detection

pixel of the reference screen shifted by the image shifting means.

l6. The motion compensation device according to claim 15,
wherein

the compensation means performs the prescribed weighting and
combining based on a shift amount of the position of the pixel
data corresponding to the detection pixels of the original screen

and the reference screen.

17. The motion compensation device according to claim 16,

wherein
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corresponding to the detection pixel of the reference screen by - (Nm IN
when an mth (1 :5 m:5 N 1) interpolation screen is conpensated; and
conpensati on nmeans for conpensating the inmage signal of the .int 4§§%§;ion
screens by perform ng prescribed weighting and conbining on pixe
corresponding to the detection pixel of the original screen and pixel data
corresponding to the detection pixel of the reference screen shifted by
the image shifting neans. 16. The nption conpensation device according to
claim15, wherein the conpensation neans perforns the prescribed wei ghting

and conbiniqg{based on q%shift anDu%&_ f th%7 o] %pion.o% th%lpixel dat a
correspondi ng % THP IR Jtcfrbﬁ“erﬁ%?elps e 93‘1 M9 $AVEERCdnd the

f 7. T ' t.] ' . i t | ai m 16,
wher e eSS thet compEha I HE S e SRR Wi R
ti . ; : o f , el dat
oy cspnir ng Fif Tt ipeliRita Mo i AR R RRIPHE o ol il @
referenggﬂggﬁegﬁh 8 JheBldON nsati on device according to claim 16,

wher ei n t he conpensation neans perfornms weighting by (NNm/N on pixel data
corresponding to the detection pixel of the original

18. The motion compensation device according to claim 16,
wherein

the compensation means performs weighting by (N-m)/N on
pixel data corresponding to the detection pixel of the original
screen and weighting by m/N on pixel data corresponding to the

detection pixel of the reference screen.

19. A moticon compensation method for compensating movement of an
image signal of new N-1 pieces of interpolation screens inserted
between an original screen of a video signal and a next original
screen, the motion compensation method comprising:

a motion vector detection step of detecting a motion vector
between a detection pixel of the original screen and a detection
pixel of a reference screen, from image information of the
original screen and image information of the reference screen that
ig an original screen next to the original screen;

an image shifting step of shifting a position of pixel data
corresponding to the detection pixel of the original screen by m/N
of the motion vector and shifting a position of pixel data

corresponding to the detection pixel of the reference screen by -
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screen.and wei ghting by mi N on pixel data corresponding to the detection
pi xel of the reference screen. 19. A notion conpensation nethod for
conpensati ng novenent of an image signal of new N-1 pieces of S04P0667
interpol ati on screens inserted between an original screen of a video
signal and a next original screen, the notion conpensation nethod
conprising: a notion vector detection step of detecting a notion vector
bet ween a detection pixel of the original screen and a detection pixel of
a reference screen, fronlinage i nformation of the original screen and

i mage i nfor i 0 of t he f pce Qriginal_screen next

to the 2&' ”2§| EsPeaﬂ ﬁﬁ gh%?@fﬁ& ﬁﬂﬁiﬁ% % 8ot i on of
|er d o] ng to the detection |er of the original screen b

p of g%ﬁgeﬁgéﬁgﬁpvggpo? and shifting a pogition of pi xel gata y

correspondlng tﬁﬁ&ﬁgn9§£§5£'ﬁg?ﬁ'éflcam%fﬁ§éﬁfﬁ§r QL e§%ﬂ. a1 46 the

S04P0667 (N en an mt I nterpol a screen is

CO”penS%h%@rpéﬂgtéoﬁOEEﬁﬁéﬁ '99 ﬁé@Po?ﬁlﬁQHﬁfééé%iE@ﬁt&%&?ﬁ%ﬁ%&;%hﬁ?a| of
the interpolation screens by performng prescribed weighting and

conbi ni eamganewebnda&ﬁe@oaaeapeaﬁf@gpéﬂdmg €6t £6é | QB XBbn Obixdheot
original screen"and pi xel data corresponding to the detection pixel of the
ref er enggeseregrnalli Ebedehnahlepipauedsbif tbngespORdidd to the detection

pixel of the reference screen shifted in the image shifting step.
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