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5| eld The-present invention relates to a video
éﬁségﬁlgfdeHMMHMHWWHmwmh and apparatus which encode/decode a fade video .
and di ssolving vikgdge, in 10 particular, at high efficiency. Background Art
Mot i on conpensatidn predictive inter-frame_ encoding is used as one of
encodi ng no i gfleo encodi ng standarftd schene such as | TU-TH. 261
H. 263, ‘15 | WW,MW‘Z or MPEG 4. As a predictive nodel in notion
cbnpehsation prgg%g;ﬁve inter-frame encoding, a nodel that exhibits the
hi ghest predictﬁhétefficiency wReE BoCcRadg® iTn Ibid ght ness occurs in the
time direction is used. In the case of a fade video which 20 changes in
the brightness of pictures, there is no mnethod known up to now which nmakes
a proper prediction againéYI%E@hﬁmg@DINthﬁcbbﬂgﬁtME@ﬁODf pi ctures when,
for exanple, a normal pictu@%Df%B ﬁU$ron1a black picture. In order to
mai ntaingpi cture quality in a 25 fade video as well, therefore, a large
nunber of bits are required.

Téchnical Field
The.present invention relates to a video
encoding/decoding method and apparatus which
encode/decode a fade'video and dissolving video, in
10 particular, at high efficiency.
Background Art
Motion compensation predictive inter-frame
encoding is used as one of encoding modes in a wvideo
encoding standard scheme such as ITU-TH.261, H.263,

15 ISO/IEC MPEG-2, or MPEG-4. As a predictive model in
motion compensation predictive inter-frame encod;ng( a
model that'exhibits the highest predictive efficiency'
when no change in brightness occurs in the time
direction is used. 1In the case of a fade video which

20 changes in the brightnéss of pictures, there is no
method known up to now which makes a proper prediction

-against a change in the brightness of pictures when,
for example, a normal picture fades in from a blaqk
picture. 1In order to maintain picture quality in a

25 fade video as Qell, therefore, a large number of bits

ére required. |
In order to solve this problem, for example, in

Japanese Patent No. 3166716, "Fade Countermeasure Video



Isn order to solve this problem for exanple, in Japanese Patent No.

3166716, "Fade Counterneasure Video 1 8 OCT 2006 2 Encoder and En )

Met hod”, a fade video part is detected to change the allocation ofcb?heg 2008

nunber of bits. Mrre specifically, in the case of a fadeout video, a

| arge nunber of bits are allocated to the 5 start part of fadeout that
changes in lumnance. In general, the last part of fadeout becones a
nonochrome picture, and hence can be eas@y encoded. For this reason, the
nunber of bits allocated to this part is reduced. This nmakes it possi bI e
to inprove the overall 10 picture quality w thout excessively increasing
the total nunbeto@érbiahd. Ehaoddpandeehdat"'enta Nade2 9342, pa ™M dep Lumi nance
Change Conpensati on Met hod, Video Encodi ng Apparatus, Video Decodi ng

Appar at us, Recdetéeogetietdbunhangdhittle B3 1\icdéd cEncdditige orurbeoodifig Program
s Recorded, and Recording Medium on Which Encoded Data of Video Is
Recorded", thepétés pHopesetean fdneddivng igcHdree wfse moperfadampi ng with a
fade video by conpensating for a reference picture in accordance with two
paraneters, 20idea,, aallaﬁﬁﬁnélﬁé@eéhéﬁfgé’%@me anld- aoritahsto cHage

anount. In Thonmas Wegand and Berand G rod, "Milti-frane

mot i on- conpens&teltpPeditc Piton 2F6PYH F&ék ARG gh L unigaRes - Addteni ¢
Publ i sher's' 2004, 8881004109 3N YTE 29 D3eL A BAMA THRSL LA
picture, and hence can be easily encoded. For this
reason, -the number of bité allocated to this part is
reduced. This makes it possible to improve the overall
10 picture quality without excessively increasing the
total number of bits.
In Japanese Patent No. 2938412, "Video Luminance
Change Compensation Method, Video Encoding Apparatus,
Videc Decoding Apparatus, Recording Medium on Which
15 Video Encoding or Decoding Program Is Recordéd, and
Recording Medium ori Which Encoded Data of Video Is
Recorded", there is proposed an encoding scheme of
properly coping with a fade video by compensating for a
reference picture in accordance with two parameters,
20 i.e., a luminance change amount and contrast change
amount.
In Thomas Wiegand and Berand Girod, "Multi-frame
motion-compensated prediction for video transmission",
Kluwer Academic Publishers 2001, an encoding scheme
25 based ¢on a plurality of frame buffers is proposed. 1In
this scheme, an attempt has been made to improve the

predictive efficiency by selectively generating a



this schene, an attenpt has been made to inprove the predictive efficiency
by>sel ectively generating a 1 8 OCT 2006 3 prediction picture fron,?€om 2006
plurality of reference frames held in the frame buffers. According 1o the
conventional techniques, in order to encode a fade video or dissolving
video while 5 nmaintaining high picture quality, a |arge nunber of bits are
required. Therefore, an inprovenent in encoding efficiency cannot be
expected. Disclosure of Invention It is am® object of the present invention
to 10 provide a video encodi ng/ decodi ng nmet hod and apparatus which can
encode a video which changes in |um nance over tine, e.g., a fade video or

di ssol ving Vi dgpeqiBtipar biietthak, fabrhiaghleffdldiBneyt Actorenag fpamedirst
aspect of the present 15 Invention, there is provided a video encodi ng
met hod of subhetdi ng &hei ARWnevbdedexisgnal to notion conpensation
predictive encoding by using a reference picture. signal representing at
| east one ref er enceApicotngiencarie d&hmtdaowartiara betoeknighesi npdt ovideo
signal and the 20 reference picture signal, comprisiqg a stef of
sel ecting one tonbhratieor, fage ddsiedbludcldisisalielihpit e@i b Signal, from
a plurality of conbinations each including at |east one reference picture
nunber et er nnAéBtRATASZARdEY G ATE S ¥l gt AT aRd™ae350hr edi cti ve
parameter, a S%E@sogrgﬁqgﬂﬁgfggéfi[yﬁ§¥é¥éég1 an improvement in
encoding efficiency cannot be expected.
Disclosure of Invention
It is an object of the present invention to
10 provide a video encoding/decoding method and apparatus
which can encode a video which changes in luminance
over time, e.g., a fade video or dissolving video, in
particular, at high efficiency.
According to a first aspect of the present
15 invention, there ‘is provided a video encoding method of
subjecting an input video signal to motion compensation
predictive encoding by using a reference picture signal
representing at least one reference picture and a
motion vector between the input video signal and the
20 reference picture signal, comprising a step of
selecting one combination, for each block of the input
video signal, from a plurality of combinations each
including at least one reference picture number
determined in advance for the reference picture and a
25 predictive parameter, a step of generating a prediction

picture signal in accordance with the reference picture

number and predictive parameter of the selected



pi cture signal in accordance with the reference picture nunber and _
predictive paraneter of the selected 160CrMN 4 conbination, a step; ?fOCT 05
~generating a predictive error signal representing an error between the
i-nput video signal and the prediction picture signal, and a step of
encoding the predictive error signal, information of 5 the notion vector,
and index information indicating the selected conbination. According to a
second aspect of the present invention, there is provided a video decodi ng
met hod conprising a step of decodi ng encoded data including a 10
predictive error signal representing an error in a prediction picture
signal with respgelink@ianyi Geeted @lgendrdtOhy ectfed ¥ ©I vELdOPor and
index information indicating a conbination of at |east one reference

pi cture nunber sandad prediestentd paraeireror detiwesdrepctod pemer avideo a
prediction picture signal in accordance with the reference picture nunber
and predictiveipapdmener tdfe theeddartbiomatd iortursliciadredl byand he sfeepded
index information, and a step of generating a reproduction video signal by
usi ng the prededcrddngo toer erres Vearfg te PrEW ot i o pirauienstfnal . As
descri bed above, accordi n% to the present invention, there are prepared a

plurality of di@?e?@ﬁlo%r%tﬁﬁ'vé‘%ﬁm U RO hat B oHe2 b ¢ ef2f ence

pi cture nunbers _and predi cti.ve parameters or 25 conbinations of a plurality
of predictive Sgigﬁé:teéfsconﬁmna Lon.

According to a second aspect of the present
invention, there is provided a video decoding method
comprising a step of decoding encoded data including a

10 predictive error signal representing an error in a
prediction picture signal with respect to a video
signal, motion vector information, and index
information indicating a combination of at least one
réference picture number and a predictive parameter, a

15 step of génerating a prediction picture signal in
accordance with the reference picture“numbér and
predictive parameter of the combination indicated by
the decoded index information, and a steép of generating
a reproduction video signal by using the predictive

20 error signal and the prediction picture signal.

As described above, according to the present
invention, there are prepared a plurality of different
predictive schemes using combinations of reference
picture numbers and predictive parameters or

25 combinations of a plurality of predictive parameters
corresponding to designated reference picture numbers.

This makes it possible to generate a proper prediction



correspondi ng to designated reference picture nunbers. This nmakes it
possible to generate a proper prediction 1 8 CC T 2nl6 5 picture sjigmal,
-on the basis of a predictive scheme w th higher predictive efficiency,

w th respect to such a video signal that a proper prediction picture
signal cannot be generated by a general predictive schene for 5 video
encodi ng, e.g., a fade video or dissolving video. |In addition, the video
signal is a signal including a picture siénal obtained for each frane of a
progressive signal, a picture signal obtained for each frame obtained by
merging two fields of an interlaced 10 signal, and a picture signal
obt ai ned for eadlctium diofnalhn ¢mtenéadoedisi ghab. pYednctheevisddensi gnal is
a picture signal on a franme basis, the reference picture signal nunber

i ndi cates a refdrténde Piat weedighave onf ficienaw, basits. rekpecthéeovisdeh
signal is a picture signal 15 on a field basis, the reference picture

si gnal nunber 3§ idites est I3 efEhdhce BreParersrghalion rititare sdsnel This
makes it possible t qsnerate a $rqﬁer'prediction picture signal, on the
basis of a predi®thi SHIRE N TR RY ghePSPREDT! cPFoE1EEEVE ERBEMENTOR
respect 20 toxg%%p %Bviqgo si gnal inclﬁding bath a_frame ittuctune and a
field stPucturé *hat K Propat’ predl ct 7 oh2PF cV ure® SFgH&FSCANASL Fedeo-

generated by a genergl pAgdfgbivernschemeof et yldeq encoding, e 9., a fade
i g vi deo. Furt her iore, “i Atermati 6n 67 & r ef er ence
picture including a picture signal obtained for each frame of a
progressive signal, a picture signal obtained for each
frame obtained by merging two fields of an interlaced
10 signal, and a picture signal obtained for each fieid of
an interlaced signal. When the video signal is a
picture signal on a frame basis, the reference picture
signal number indicates a reference picture signal on a
frame basis. When the video signal is a picture signal
15 on a field basis, the reference picture signai number
indicates a reference picture signal on a field basis.
This makes it possible to generate a proper
prediction picture signal, on the basis of a predictive
scheme with higher prédictive efficiency, with respect
20 to such a video signal including both a frame structure
and a field structure that a proper prediction picture
signal cannot be generated by a general predictive
scheme for video encoding, e.g., a fade video or
dissolving video.
25 Furthermore, information of a reference picture

- number or predictive parameter itself is not send from

the encoding side to the decoding side, but index



nunber. or predictive paraneter itself is not send from the encoding side
to'the decoding side, but index 1 8 0 CT 2006 6 information indicyigngcr 2006
conbijnation of a reference picture nunber and a predictive paranmeter is
sent, or a reference picture nunber is separately sent. In this case, the
encodi ng efficiency can be inproved by 5 sending index information

i ndicating a conbination of predictive paraneters. Brief Description of
Drawings FIG 1 is a block diagram showi ng the arrangenent of a video
encodi ng apparatus according to the first 10 enbodi ment of the present
invention; FIG, 2 is a block diagramshowi ng the detailed arrangenent of a
frame menory/ predicdmiadn @t cidictfeher atorbimaFia ¢of Bl Gef8riesca vi ew
showi ng an exanple of a table of 15 conbi nations of reference frane
numbers and pr &HHIRR NP EIRE 52 RiffdhcEsveskdranetRes LEr sensnbodi gent ;

FIG 4 is a flow_chart show ng an exanple of a sequence for selecting a
predi ctive schél e(ra?nci:eor%]i%%‘%%rp%ﬁbgprﬁ ef BReE2FFAMe SROFber 1Andhas20

" the T1rst enbammints Ea i 65 EfSady rafr i SHBRPHGE RE arr angenent
oL 495 Gecamn A S 00 Aralea LS« ETRBFTERL 83 1 ©
predictive parameters.
Brief Description of Drawings
FIG. 1 is a block diagram showing the arrangement
of a video encoding apparatus according to the first
10 embodiment of the present invention; _
FIG. 2 is a block diagram showing the detailed
arrangement of a frame memory/prediction picture
generator in FIG. 1;
FIG. 3 is a view showing an example of a table of
15 combinations of reference frame numbers and predictive
parameters, which is used in the first embodiment;
FIG. 4 is a flow chart showing an example of a
sequence for selecting a'predictive scheme (a
combination of a reference frame number and a
20 predictive parameter) for each macroblock and
determining an encoding mode in the first embodiment;
FIG. 5 is a block diagram showing the arrangement
of a video decoding apparatus according to the first
embodiment;
25 FIG. 6 is a block diagram showing the detailed
arrangement of the frame memory/prediction picture

generator in FIG. 5;



arrangenment of the frame nenory/prediction picture generator in Flpa 05 1
8 0CT?2006 7 FIG 7 is a viewshow ng an exanple of a table of CT 2006
conbijnati ons of predictive paranmeters in a case wherein the nunber of
rreference frames is one and a reference frane nunber is sent as node
information according to 5 the second enbodi nent of the present invention;
FIG 8 is a view showing an exanple of a table of conbinations of
predictive paraneters in a case wherein the nunber of reference frames is
two and a reference franme nunber is sent as node information according to
10 the second enbodinent; FIG 9 is a view showi ng an exanple of a table

of conbinations of referehcksS ptctifd ALABERY andexprpdecrifve fabdmetodrs in

a case wherein th _nuadrl_tr)_er of reference frane is one according to the third
15 enbodi ment | GPTEHE EEhtOF RETHT Ohl VEIBRT AR Ve SRER W§eaRin

exanple of at l%Ie for only lum nance signals.according to the third
enbodi nent ; FI% elflqngoear vcf%vxf%ﬁ%)wrh@e aﬁr Qhpt & 8Peaa§§nf’1a§e 86°P6F each
bl ock when i ndex. | b , |G .12 is i, howi
Speci 116 exanplE B anicoasy BEC oFf choyanenta B sbi By PROprerH E5re to -

be genegated Ry JISING, QNGNS LIROCE Pk CLYE e, ELG 1130182 %L6W Showing a
specific exanple of an 25 encoded Elt strea]?n V\ﬁen a preal cti6n picture is
to be FIG. 8 is a view showing an example of a table of
.combinations of predictive parameters in a case wherein
the number of reference frames is two and a reference
frame number is sent as mode information according to
10 the second embodiment;

FIG. 9 is a view showing an example of a table
of combinations of reference picture numbers and
predictive parameters in a caselwherein the number
of reference frame is one according to tﬁe third

15 embodiment of the present invention;

FIG. 10 is a view showing an example of a table
for only luminance éignals according to the third
embodiment;

FIG. 11 is a view showing an example of a syntax

20 for each block when index information is to be encoded;

FIG. 12 is a view showing a specific example of an
encoded bit stream when a prediction picture is to be
generated by using one reference picture;

FIG. 13 is a view showing a specific example of an

25 encoded bit stream when a prediction picture is to be

generated by using two reference pictures;

FIG. 14 is a view showing an example of a table of



generated by using two reference pictures; FIG 14 is a view show ng an
exanple of a table of 1 S OCT 2006 8 reference frame nunbers, reference
field nunbers, and predictive parameters when information to be érfc88EF046s
a top field according to the fourth enbodi mrent of the present invention;

and 5 FIG 15 is a view showi ng an exanple of a table of

ref erence frane

nunbers, reference field nunbers, and predictive paraneters when
information to be encoded is a bottomfield according to the fourth
enbodi nent of the present invention. 10 Best Mdde for Carrying Qut the

I nventi on The enbodi mrents of the present invention wll

be

descri bed bel ow

Wi t h reference ned aencseidgraiie iidige b3, I dtenerofpanglAgnumkeirsg. apAi r st
Enbodi ment] 15 (About Encoding Side) FIG 1 shows the arrangement of a
vi deo encodi ng Pr&shdrtet s Rt oS tohehel RfpERaEABBIERERE 6RCOREd BBesent

invention. A video signal 100 is jnput to th vi deo encodi ng appar at us,
for exanple, of 5qgwﬁi§¥ﬁ)%ﬁﬁﬁ%ﬁlﬁgetQiH%% g?@ﬁﬁb ¢B0CALMEREUC Tt 5Pg
subtracter 101. The subg;acter 101 calculates the difference between the
video signal 160 %Hd'% Predictidh Piture signal 212 to generate a

prediotive error sigpal. f5 mde selection: aui Leh-10p-ael eals eithiar e

predictive 25 error sign or the vi

or thogona

reference frame numbers, reference field numbers, and

predictive parameters when information to be encoded is

a bottom field according to the fourth embodiment of

the present invention.

10 Best Mode for Carrying Out the Invention

The embodiments of the present invention will be

described below with reference to the several views of

the accompanying drawing.
[First Embodiment]

15 (About Encoding Side)

FIG. 1 shows the arrangement of a video encoding

apparatus according to the first embodiment of the

present invention. A video signal 100 is input to the

video encoding apparatus, for example, on a frame

20 basis. The video signal 100 is input to a subtracter

101. The subtracter 101 calculates the difference

between the video signal 100 and a prediction picture

signal 212 to generate a predictive error signal. A

mode selection switch 102 selects either the predictive

25 error signal or the video signal 100. An orthogonal

transformer 103 subjects the selected signal to an

orthogonal transformation, e.g., a discrete cosine



t.ransforner 103 subjects the selected signal to an orthogonal
transformation, e.g., a discrete cosine 1 1 OCT 2006 9 transform1®POOT. 206
The arthogonal transformer 103 generates orthogonal transfornmation
coefficient information, e.g., DCT coefficient information. The orthogonal
transformation coefficient information is 5 quantized by a quantizer 104
and branched into two paths. One quantization orthogonal transformation
coefficient information 210 branched into two paths is guided to a

vari abl e-1 ength encoder 111. The ot her quantization orthogonal
transformation 10 coefficient information 210 branched into the two paths
i s sequential | yreasjifecred I pr od8ssiang-ieymrze toanhbernen the quanti zer
104 and orthogonal transformer 103 by a dequantizer or inverse quantizer
105 and i nver s@SBEIRGGEN AT HomTor r?%?aqfa@l‘t‘r@)atb?eoﬁe%%%%ﬂ%%%ﬁ into a 15
predictive errqr signal. Thereafter, an a 107 adds the reconstructed
predictive erréft ﬂrgﬁ‘é:ll% tSred - 'pr%p 9 Jpcfjc?r&ﬁ' el%f%ﬁ%‘?tQTQ i nP@® t hr ough

h 109 d 11. Th |
geighég vi deo %f ﬁﬁferating¢§ﬁhrW%foI?ﬁﬁ#%P %?Eﬁ?Engnl%Fcture
gener at og 108. ﬁﬁ%%th%QF (%é¥'fﬁhF%(ﬁ. §8H55a£$£019§o sel ects

nat ons 0

one of a plura repare Ference Frame" dumbers and

predictive par ters. decoded
Video 25 signaF 2i1)" of theqd%f‘e@ﬁf erziﬁ?%%%@gﬁ%?%z%é%ﬂﬁ%%*&%%

coefficient information 210 branched into two paths is
guidéd to a variable-length encoder 111.
The other quantization orthogonal transformation
10 coefficient information 210 branched into the two paths
is sequentially subjected to processing reverse to that
in the quantizer 104 and orthogonal transformer 103 by
a dequantizef or inverse quantizer 105 and inverse
orthogonal transformer 106 to be reconstructed into a
15 predictive error signal. Thereafter, an adder 107 adds
the reconstructed prédictive error signal to the
prediction picture signal 212 input through a switch
109 to generate a local decoded video signal 211. The
local decoded video signal 211 is input to a frame
20 memory/prediction picture generator 108.

The frame memory/prediction picture generator 108
selects one of a plurality of combinations of prepared
reference frame numbers and predictive parameters. The
linear sum of the video signal (local decoded video

25 signal 211) of the reference frame indicated by the
reference frame number of the selected combination is

calculated in accordance with the predictive parameter



reference frame nunber of the selected conbination is calculated in
accordance with the predictive paraneter 18 OCT 206 10 of the selected
‘conbi hation, and the resultant signal is added to an offset based 1dn O£ he006
predictive paraneter. Wth this operation, in this case, a reference
picture signal is generated on a franme basis. 5 Subsequently, the franme
menory/ predi ction picture generator 108 ng&ion-conpensates for the
reference picture signal by using a notioh vector to generate the
prediction picture signal 212. In this process the frame nenory/prediction
10 picture generator 108 generates notion vector infor- mation 214 and

i ndex i nf or mat i%h #1% s9kkehed ngorbisakéenedandnbhratiesnlénd sdfseradnce
frame nunber and a predictive paraneter, and sends information necessary
for selection ofs &@f dﬂ?nﬁ“n%gésﬁé B2fBdecBeltBEt Bregsictive The noti on

vector information 214 and inggx hlnfornathgn 215 argéinput to a
vari abl e- | engt PETEYHETT * 1111 “HhER P afBERBROPY/ prediteifor35icet Gr e gener at or

108 wll be described. in. d il later. The _nopde _sel.ector 0 sel ect.s an
encodi ng ﬁDde(%Egéégﬁféég%g%ﬁ%%ksgg§F% on Fﬁgeﬁgiﬁg oft Sréﬂﬁﬂﬁ\? SiS.
informaticon P f edi.cl.i LGt or 108,
e MeePocts o PRe MRt ATE EREDE R a0 b LS o B
conpensat ed pr egliftd ¥ r | 1O @r hé arBnepsAPbATafREe £o2NEHRULRYLS Wit Ch

control 25 signals Mand S.
picture signal by using a motion vector to generate the
prediction picture signal 212.
In this process the frame memory/prediction

10 picture generator 108 generates motion vector infor-
mation 214 and index information 215 indicating a
selected combination of a reference frame number and a
predictive parameter, and sends information necessary
for selection of an encoding mode to a mode selector

15 110. The motion vector information 214 and index
information 215 are input to a variable-length encoder
111. The frame memory/prediction picture generator 108
will be described in detail later.

The mode selector 110 selects an encoding mode

20 on a macroblock basis on the basis of predictive
information P from the frame memory/pfediction picture
generator 108, i.e., selects either the intraframe
encoding mode or the motion compensated predictive
interframe encoding mode, and outputs switch control

25 signals M and S.

In the intraframe encoding mode, the switches 102

and 112 are switched to the A side by the switch



I.n the intraframe encodi ng node, the switches 102 and 112 are switched to

the A side by the switch 1' 8 OCT 2006 11 control signals Mand $g apd
i nputy video signal 100 is input to the orthogonal transformer 103. Int

e

i-nterframe encodi ng node, the switches 102 and 112 are switched to the B
side by the swtch econtrol signals M5 and S. As a consequence, the
predictive error signal fromthe subtracter 101 is input to the orthogonal
transfornmer 103, and the prediction pictuﬁé signal 212 fromthe frane
menory/ predi ction picture generator 108 is input to the adder 107. Mode

information 213 is 10 output fromthe node sel ector

110 and input to the

vari abl e- | engt koaricodersiignial sThe aral iSablard ertgt hirgncodeiddd 1ssghpecl 80t he
quanti zation orthogonal transformation coefficient information 210, node
information 2135 rwpiuén bredther o3 hatfaravat i anfiognendl 9ddexInntbemat i on

215 to variable-l1ength encoding. The_ vari abl e-| ength codes
ep eSO 1Y &OGRA thp? iwritiaes The2rend| LaAt adata i s
..an out put buffer 115. Encoded data 116 output fromthe 20
f? Gehesh o dite th G dsnthasi It 53t emmtbel stopagessist em
An _encodi controller 113 cantrols,an encodin unit 112.

i caP “t'he “BhodiTy SBITTT1 e B HbnF 1 B¢ sSTher bt FBA L anount

t hi s operationi&t€n
t hen snoot hed b

out put buffer

(not shown).
Mor e spe%?f

gener ated by

of the output Buffer 25 Ji3A0d.CoUT ol s BIGRdINg PRIATFLELS RYCh @s the

10

15

20

25

transformer 103, and the prediction picture signal 212
from the frame memory/prediction picture generator 108
is input to the adder 107. Mode information 213 is
output from the mode selector 110 and input to the
variable-length encoder 111.

The variable-length encoder 111 subjects the
quantization orthogonal transformation coefficient
information 210, mocde information 213, motion vector
information 214, and index information 215 to
variable-length encoding. The variable-length codes
generated by this operation are multiélexed by a
multiplier 114. The resultant data is then smoothed by
an output buffer 115. Encoded data 116 output from the
output buffer 115 is sent out to a transmission system
or storage system (not shown).

An encoding controller 113 controls an encoding
unit 112. More specifically, the encoding controller
113 monitors the buffer amount of the output buffer
115, and controls encoding parameters such as the
quantization step size of the quantizer 104 to make the

buffer amount constant.



guanti zati on step size of the quantizer 104 to nake the buffer anount
constant. | 1 OCT 2006 12 (About Frame Menory/Prediction Picture §qeer spgr
.108) y FIG 2 shows the detailed arrangenent of the frame nenory/prediction
picture generator 108 in FIG 1. Referring to FIG 2, the |ocal decoded
video signal 211 5 input fromthe adder 107 in FIG 1 is stored in a frame
menory set 202 under the control of a nmempry controller 201. The frane
menory set 202 has a plurality of (N) frafe menories FML to FMN for
tenporarily holding the |ocal decoded video signal 211 as a reference
frame. 10 In a predictive paraneter controller 203 is prepared a plurality
of conbi nat i ongRbbutefFarearrc My’ Pradibet sorankli prede ctenver phoankd@@ys in
advance as a table. The predictive paraneter controller 203 selects, on
the basis of the vidd® sigrdlondd:he Astabhed narrengenenheofetbeeicantr ame
nunber of a reference frame and a predictive paraneter that is used to
generate the pPEEP&Y/&F SHIGHHRR Higidiro12enerritobut pRit 50t REGi ndex

i nformati on 215 i_ndi cati the, selected conbination., 20 A nulti-franme
noti on eval uat g‘lefféflé]é;n atigrss'az’r et?rber g]n%cea i%?%‘?ge@i}jh%?oiﬁl%éﬁarg%'ce
with the. conbi.nation of the reference fra unper and the index
informatlson sel"& %lecdq:tﬁ?nf r%epraeédfeclf ir&vcg7 plar%glﬁIe er- Tont %Wgrl]iogfﬁlée

mul ti-frame mme&;arrg)rfn@eb@tﬁz 2025 /YRl uat €51 hee "DULOR, AYOUBE + 201 e r

predictive error
201. The frame memory set 202 has a plurality of (N)

frame memories FM1l to FMN for temporarily holding the
local decoded video signal 211 as a reference frame.

10 In a predictive parameter controller 203 is
prepared a plurality of combinations of reference frame
numbers and predictive parameters in advance as a
table. The predictive parameter controller 203
selects, on the basis of the video signal 100, a

15 combination of the reference frame number of a
reference frame:and a predictive parameter that is used
to generate the prediction picture signal 212, and
outputs the index information 215 indicating the
selected combination.

20 A multi-frame motion evaluator 204 generates a
reference picture signal in accordance with the
combination of the reference frame number and the index
information selected by the predictive parameter
controller 203. The multi-frame motion evaluator 204

25 evaluates the motion amount and predictive error from
this reference picture signal.and input video signal

100, and outputs the motion vector information 214 that



this reference picture signal and input video signal 100, and outputs the
notion vector information 214 that 1 8 OCT 20% | 13 mnimzes the
predigtive error. A nulti-frame notion conpensator 205 carries o8 OCT 2008
ot i on- conpensation for each block using a reference picture signal
selected by the nmulti-frame notion evaluator 204 in accordance with 5 the
notion vector to generate the prediction picture signal 212. The nenory
controller 201 sets a reference frame nurber to a |ocal decoded video
signal for each franme, and stores each frane in one of the franme nenories
FML 10 to FIWN of the frame nenory set 202. For exanple, the respective
frames are sequentimaldes nitdbeseskd f¢oiwd herrbr aneAnaat €st firamehacitn plit

pi cture. The same reference frame nunber nay be set for different frames.
In this case, dampesncatpie,2@h féarents predi oot venpapapeneesiane fbx used. A
frame near to the input picture is selected fromthe frane nenories FML to
FI YIN and sent @ash felopf adf 1¢ va pafarenes kbAtkokl eigreld. seAlsotedTall e of
Conbi nations of Reference Frame Nupbers and Prediction Paraneters) 20 FIG
3 shows an exarfit% ™! tHel T20bt OF 10R oPBRhBEFORS 26 fBf 8cersdapcemy iflinber s
and predictive ich_ is pr [n the predictive, paraneter

aramet ers epar ed
control | & 203.t QIWég;o%dY?% Xonbe ¢ neg?éaiEbFoﬁrSQgF FOF PH&ETYEEN be
sel ected for quf&nal 512 .

The memory controller 201 sets a reference frame
number to a local decoded video signal for each frame,
and stores each frame in one of the frame memories FM1

10 to FMN of the frame memory set 202. For example, the
respective frames are sequentialiy numbered ffom the
frame nearest to the input picture. The same reference
frame number may be set for different frames. In this
case, for example, different predictive parameters are

15 used. A frame neér to the input picture is selected
from the frame memories FM1 to FMN and sent to the
predictive parameter controller 203,

(About Table of Combinations of Reference Frame Numbers
and Prediction Parameters)

20 FIG. 3 shows an example of the table of
combinations of reference frame numbers and predictive
parameters, which is prepared in the predictive
parameter controller 203. "Index" corresponds to
prediction pictures that can be selected for each

25 block. In th;s case, there are eight types of.
prediction pictures. A reference frame number n is the

number of a local decoded video used as a reference



25 block. In this case, there are eight types of prediction pi cturia.@é 006,
reference frame nunber n is the nunber of a |ocal decoded video us 5
reference 1 $ I X T 2006. 14 franme, and in this case, indicates the nunber
of a local decoded video corresponding to n past frames. Wen the
prediction picture signal 212 is generated by using the picture signals of
a plurality 5 of reference frames stored.iin the frame nenory set 202, a
plurality of reference frame nunbers are aé5|gnated, and (the nunber of
reference frames + 1) coefficients are designated as predictive paraneters
for each of a |um nance signal (Y) and color difference signals (Cb 10 and
Cr). In this casameasapddiifattdd shyasguatineisates the (Bubar asSures t he
nunber of reference frames, n + 1 predictive paraneters DI (i n + 1) are
prepared for %ﬁéaﬂugﬁﬁﬁﬁéé §ﬂ§ﬁ&lC?rﬁ$SPQPQ$QQmQﬁ|Bu?ﬁﬁ%w§ﬁﬁQﬁ% E (i n
+ 1), for the color rence s al 15 Ch; and n + 1 predjctive

paraneters Fi (i = € PHeC i lotrhé”tﬁﬁucﬁe di¥ak stynal O: YY =

DiYt-: + Dn+l 1_’ bt = E o
Fn+¥L (3;- 20+Th§;§h6565?§n nru\ﬁnlﬂg’ (ng dgslgrtluﬁled Ili(gr%ﬁ}r étaalglurallty t *

5 of reference frames stored in the frame memory set 202,
a plurality of reference frame numbers are designated,
and (the number of reference frames + 1) coefficients
are designated as predictive parameters for each of a
luminance signal (Y) and color difference signals (Cb

10 and Cr). In this case, as indicated by equations (1)
to (3); n assumes the number of reference frames, n + 1
predictive parameters Di (i =,..., n + 1) are prepared
for the luminance signal Y; n + 1 predictive parameters
Ei (i =,..., n + 1), for the color difference signal

15 Cb; and n + 1 predictive parameters Fi (i =, ...,

n + 1), for the color difference signal Cr:

Y, = EZZ)Y' +D,, (1)
Ch, = i:ZlE,Cb,_,. +E,.,, (2)
Cr, = :ZIF,-Cn_,- + Fo (3)
20 This operation will be described in more detail

with reference to FIG. 3. Referring to FIG. 3, the
last numeral of each predictive parameter represents an
offset, and the first numeral of each predictive

parameter represents a weighting factor (predictive



wi th reference to FIG 3. Referring to FIG 3, the |I|ast nuneral .of each
predi ctive paraneter represents an offset, and the first nuneral ff ach
“predictive paranmeter represents a weighting factor (predictive }

2006 15 coefficient). For index O, the nunber of reference franmes is
given by n = 2, the reference franme nunber is 1, and predictive paraneters
are 1 and O for each of the | um nance si | Y and col or difference
signals C 5 and Cb. Wat the predictive ggfaneters are 1 and 0 as in this
case indicates that a | ocal decoded video signal corresponding to the
reference frame nunber "1" is nultiplied by 1 and added to offset 0. In
other words, tefifdcdledecoddtioyi Hedexi gnatheorrebpondfngetferedcehe
reference franme nunber. 1 becomes a reference pi cture signal wthout any
change. For indé@TES thib FEYLR M T atesthg Feéarenegodsameyngabesi dsal s
correspondi ng to the renﬁience frame nunbers 1 and 2 are used. In

accordance wit H/155t &g 5el ParkmetBesess 218 hnang Poforn&achnPhance

i | Y, th I decoded vid I th f
1 ame nunber 1S dURI G Cantt (RS ToRe? Btoaed-oF Eangﬁgﬁa%nra? e

Cosul At Si gndld Ghrset 0§ S Thoe BaHenL (5 TRESNFEEAr SRE S AT O That i s,

resul t ant S|gn result ( (
extrapol ation predigtd Khds upciffé&w@dtﬁae%t mecwca!ecgased%gd\ébdeo signal s

of two frames to generate a reference picture signa
signal corresponding to the reference frame number "1"
is multiplied by 1 and added to offset 0. In other
words, the local decoded video signal corresponding to
10 the reference frame number 1 becomes a reference
picture signal without any change.

For index 1, two reference frames as local decoded
video signals corresponding to the reference frame
numbers 1 and 2 are used. In accordance with

15 predictive parameters 2, -1, and 0 for the luminance
signal Y, the local decoded video signal corresponding
to the reference ffame number 1 is doubled, and the
local decoded video signal corresponding to the
reference frame number 2 is subtracted from the

20 resultant signal. Offset 0 is then added to the
resultant signal. That is, extrapolation prediction is
performed from the local decoded video signals of two
frames to generate a reference picture signal. For the
color difference signals Cr and Cb, since predictive

25 parameters are 1, 0, and 0, the local decoded video

signal corresponding to the reference frame number 1 is

used as a reference picture signal without any change.



col.or difference signals Cr and Cb, since predictive 25 paraneters are 1

0, and 0, the |ocal decoded video signal corresponding to the refe eHEE 200
~fram8 nunber 1 is wused as a reference picture signal w thout any change. E
8 OCT 2006 16 This predictive schene corresponding to index 1 is
especially effective for a dissolving video. For index 2, in accordance
wth predictive paraneters 5/4 and 16, t | ocal decoded video signal 5
corresponding to the reference frane nunber 1 is nultiplied by 5/4 and
added with offset 16. For the color difference signals C and Cb, since
the predictive parameter is 1, the color difference signals C and Cb
becone ref er ente! pi ¥ BFeCEighaP SLRIENEQE rafPond idivarge 1% Jpriedi cti ve
schenme i s especiall fec%ive for a fade-in video froma black frane. In
Chi's manner, rePRPERELLBi CEGFELATENAPS Ean 80 ¥R tedesh the basis of a

plurality of predictive, scheges.wth different .conbinations of the nunbers
of 15 reference frahgs 8968 GsedTaf§ Hred S Ve rQﬁﬁﬁ%ﬁE&veThis nmakes it

ible f i ' i t de, vi de; d
(i S50l vi ng vi d9b- TRATChave, s BRForGA GEFerCorat Lo b Atie 11y due

to the absence,plec8ophaPRl PHEEhLE! &\é%&%ﬂ%@e-fr%%&( ADQ. egg)elq%ggﬁce for

Sel ecting Prediction Schene and Determ ning Encoding exanpl e of a

speci fi c sequengecfprisel 8¢t 5Ng andprediet imenseem@ { a coniifation of a
ref erence frane

the color difference signals Cr and Cb, since the

predictive parameter is 1, the color difference signals
Cr and Cb become reference picture signals without any

10 change. This predictive scheme is especially effective
for a.fade—in video from a black frame.

In this manner, reference picture signals can be
selected on the basis of a plurality of predictive
schemes with different combinations of the numbers of

,15 feference frames to be used and predictive parameters.
This makes it possible fbr this embodiment to properly
cope with a fade video and dissolving video that have
suffered deterioration in picture quality due to the
absence of a proper predictive scheme.

20 (About Sequence for Selecting Prediction Scheme and
Determining Encoding Mode)

An example of a specific sequence for selecting a
predictive scheme (a combination of a reference frame
numbers and a predictive parameter) for each macroblock

25 and détermining an encoding mode in this embodiment
will be described next with reference to FIG. 4.

First of all, a maximum assumable value is set to



nunbers and a predictive paraneter) for each macrobl ock 25 and determ ni ng
an encoding node in this enbodiment wll be described next with rgf r@$C@m
‘to FIG 4. First of all, a maxi mum assunmabl e value is set to 180CT20 g 1
variable mn_D (step S101). LOOPl (step S102) indicates a repetition for
the selection of a predictive schene in interfranme encoding, and variable
i represents the value of "index" in FIG f% In this 5 case, in order to
obtain an optinmal notion vector for each predictive schenme, an eval uation
value D of each index (each conbination of a reference frane nunber and a
predictive paraneter) is calculated fromthe nunber of bits associated
with notion vedtesrliahkorivatilon(249epP 191 ¢the nbaBBE 6FtPPt §188)a

vari abl e-1 ength code output fromthe variable-length encoder 111 in
correspondence 1R#tFR 4 ot FORCVettdr P hf bPRutPORCDI2) 8Ad2a predictive

error absolute val ue su and a nption_ vector that .mnimzes the

eval uation val & *?Fﬁégs%?%%?%dl?s%%ﬁeggﬁgT? ?ﬂgog%QEUaﬁpgnvﬁ§PGElB i's
dwith min- 4 f t ti | D i ||

Chanrin B fhe derectehs Midloglhe (OF PYRUSEL O iR U3 e TRES

assignedgto mn.jge (SJ{I?DOJ%QP)tOZQbé%g)Vghgﬁ E?HaF%HEianQ S’ge r?tsa&am%

encoding is then calcul ated (step . evaluation va .
conmpared wi th rddriD ¢ 8é@PcSIPd) schémé i sncegRankheodn vAdLeabes st Raknm n -D

is smaller than the eval uation
index (each combination of a reference frame number and
a predictive parameter) is calculated from the number
of bits associated with motion vector information 214

10 (the number of bits of a variable-length code output
from the variable-length encoder 111 in correspondence
with the motion vector information 214) and a |
predictive error absolute value sum, and a motion
vector that minimizes the evaluation value D is

15 selected (step S103). The evaluation value D 1is
compared with min D (step SiO4). If the evaluation
value D is smaller than min D, the evaluation value D
is set to min_D, and index i is assigned to min i
(step S105).

20 An evaluation value D for intraframe encoding is
then calculated (step S106). The evaluation wvalue D is
compared with min D (step S107). If this comparison
indicates that min D is smaller than the evaluation
value D, mode MODE is determined as interframe

25 encoding, and min 1 is assigned to index information

INDEX (step $108). If the evaluation value D is

smaller, mode MODE is determined as intraframe encoding



val.ue D, node MODE is determned as interframe 25 encoding, and mni is
assigned to index information |NDEX (step S108). If the evaluatioadyﬁ#y%gg
“is omaller, node MODE is determned as intraframe encodi ng 80CT 20% I
(step S109). In this case, the evaluation value Dis set as the estinmted
val ue of the nunber of bits with the sanme quantization step size. (About
Decoding Side) 5 A video decodi ng appar at ys; corresponding to the video
encodi ng apparatus shown in FIG 1 will bé  described next. FIG 5 shows
the arrangenent of the video decoding apparatus according to this

enbodi ment. Encoded data 300 sent out fromthe video encoding 10 apparatus
show in FI G 1 (88&PsEdO hr odgh &1t &ivsifiis-tRe pivalszehodrvateeaBeisyst em
is tenporarily stored_.in an .input buffer 301 and denultiglexed by a
denul ti pl exer 8§63 £8r W&&ciF S dRe SSh i Dt stot Byt T FhESr Wshint ant

data is input %g a %5 variaqyeéhng%h q§code£ 303. The variabl e-1ength
decoder 303 decodes *{'fre VaH A% d?hf%dﬁﬁ of each syntax of the encoded

Gaia, 300,19 TETAEENEE A izgigion o thosonel (ransTolmIOn | ane
i ndex ingormation 4%5vﬁ3e5rH%édHEﬁ&“%ﬁﬁ%fQEQén@é%?gs 5H8193a@5i%ﬁgion
ort hogonal transformation coefficient 1's dequantize %y
video encoding apparatus shown in FIG. 1 will be
described next. FIG. 5 shows the arrangement of the
video decoding apparatus according to this embodiment.
Encoded data 300 sent out from the video encoding
10 apparatus show in FIG. 1 and sent through a transmis-
sion system or storage system is temporarily stored
in an input buffer 301 and demultiplexed by a
demultiplexer 302 for each frame on the basis of
a syntax. The resultant data is input to a
15 variable-length decoder 303.° The variable-length
decoder 303 decodes the .variable-length code of each
syntax of the encoded data 300 to reproduce a
quantization orthogonal transformation coefficient,
mode information 413, motion vector information 414,
20 and index information 415.
Of the reproduced information, the quantization
orthogonal transformation coefficient is dequantized by
a dequantizer 304 and inversely orthogonal~transformed
by an inverse orthogonal transformer 305. If the mode
25 information 413 indicates the intraframe encoding mode,
a reproduction video signal is output from the inverse

orthogonal transformer 305. This signal is then output



a dequantizer 304 and inversely orthogonal -transformed by an inverse
orthogonal transfornmer 305. If the node 25 information 413 indi catlke8 QCie200s
-intraframe encodi ng node, a reproduction video signal is output fromthe
i-nverse orthogonal transfornmer 305. This signal is then output 180CT200
19 as a reproduction video signal 310 thorough an adder 306. |If the node
information 413 indicates the ‘interfranme.encoding node, a predictive error
signal 5 is output fromthe inverse orthoégnal transforner 305, and a node
sel ection switch 309 is turned on. The prediction picture signal 412
output froma frame nenory/prediction picture generator 308 is added to
the predictiveaér ok eBrgaacthynt e dedder 9366. A9 dh-wuisejuence, the
reproduction video signal 310 is output. The reproduction video signal 310
is stored as @&d ﬁéFe?gﬁce picture signal in the frame menory/ prediction
pi cture generator 308 he node i nformation 413, notion vector informa- 15
tion 414, and i ndex Linft G LAt %ﬂ%§%qﬂnﬁl%(quﬁ§a??%hﬁh

nennry/predlctlo |cture ener.at or. 308. e information 413 is al so

input to the nbd&S gFS@FlS 93%%9%1@&%5’I%13ﬁ%3391%eﬁr%ﬁﬁ?%ﬁ%ﬁﬂ? node,
t he nodeg SE|eCEhOBu%phrne %%Qg |kevghe fd&tﬂ tﬁgﬁ é¥£(§%; erfdAng, ncodlng

node, the switc rane SER o picture
generator 108,9R tahﬁlo%@c%u%t%%e gl tiG30b tshechfr?éEF on. The

prediction picture signal 412 output from a frame
memory/prediction picture generator 308 is added to
the predictive error signal by the adder 306. As a
10 consequence, the reproduction video signal 310 is
output. The reproduction video signal 310 is stored as
a reference picture signal in the frame memory/
prediction picture generator 308.
The mode information 413, motion vector informa-
15 tion 414, and index information 415 are input to the
frame memory/prediction picture generator 308. .The
mode information 413 is also input to the mode
selection switch 309. 1In the intraframe encoding mode,
the mode selection switch 309 is turned off. In the
20 interframe encoding mode, the switch is turned on.
Like the frame memory/prediction picture generator
108 on the encoding side in FIG. 1, the frame
memory/prediction picture generator 308 includes a
plurality of prepared combinations bf reference frame
25 numbers and predictive parameters as a table, and
selects one combination indicated by the index

information 415 from the table. The linear sum of the



nenory/ prediction picture generator 308 includes a plurality of prepared
conbi nations of reference frane 25 nunbers and predictive paraneters as a
“tabl e, and selects one conbination indicated by the index infor LS
fromthe table. The linear sumof the 20 video signal (reproduction video
signal 210) of the reference frame indicated by the reference franme nunber
of the selected conmbination is cal culated. i accordance wth the
predictive paranmeter of the selected 5 conbination, and an of fset based on
the predictive paraneter is added to the resultant signal. Wth this
operation, a reference picture signal is generated. Subsequently, the
generat ed ref e’éfE8 Fiiddrle EHAUGE 19t Ttee onpenaht HOF opfbyheasi ng t he
notion vector 10 .indicated by the notion vector information 414, thereby
generating a pF&éF&Fﬂ&?;ﬁ%ﬁﬁ%w%%ﬁiﬁ%ﬂe@uﬁy ¥ ot? £ BF anves MERDBRG/ PABEREL | on
Picture Generataqr _308). FEl G, 6, shows. the detailed arra nment of the frame
nennry/predictP%ntgﬁcFﬁ&§%ﬁﬁﬁﬁ%ﬁqﬁl ?9\%ﬁ(fa%fug%gggf%?r?ﬁ@ofga?F%. 6

t he reproducti i i 1 omt adder 306 in FIG 5 is
storedpin t he %?Féng%%bﬁgg§ﬁ§§$&%bégﬂﬁﬁﬁét%%ég%oﬁf?o?eg?cgeﬁennry
control | gr 401c,Hhe bhamk, ”‘%\'TRfYaﬁ%f{/@%tol s&d U{ﬁé'%yeé?{cémef rame

menories FML to FMN for 20 tenporaril I ng the reproduction video
signal 310 asparkebeence fdaE th nfr%iiﬁééyﬁtmfaé%lgél.conm%'@Bi§03 has

in advance conbinations of reference frame nunbers an
operation, a reference picture signal is generated.
Subsequently, the generated reference picture signal is
motion-compensated for by using the motion vector

10 indicated by the motion vector information 414, thereby
generating a prediction picture signal 412.

(About Frame Memory/Prediction Picture Generator 308)

FIG. 6 shows the detailed arrangement of the frame
memory/prediction picture generator 308 in FIG. 5.

15 Referring to FIG. 6, the reproduction video signal 310
output from the adder 306 in FIG. 5 is stored in the
frame memory set 402 under the control of a memory
controller 401. The frame memory set 402 has a
plurality of (N) frame memories FM1 to FMN for

20 temporarily holding the reproduction video signal 310
as a reference frame.

A predictive parameter controller 403 has in
advance combinations of reference frame numbers and
predictive parameters as a table like the one shown in

25 FIG. 3. The predictive parameter controller 403

selects a combination of the reference frame number of

a reference frame and a predictive parameter, which are



predictive paraneters as a table like the one shown in 25 FIG 3. The
predictive paraneter controller 403 selects a combination of the 1gfgrengg
+framg nunber of a reference frane and a predictive paraneter, which are 1
8 OCT 20% 21 used to generate the prediction picture signal 412, on the
basis of the index information 415 fromthe variable-length decoder 303 in
FIG 5. Aplurality of multi-frame notion_conpensators 404 generate a b5
ref erence picture signal in accordance w a conbination of a reference
frame nunber and index information, which is selected by the predictive
parameter controller 403, and perforns notion- conpensation for each bl ock
usi ng this refepedcé&olqepicstadiee tdiegmaledire hicworriariver avi $ hotdke #bRi on vect or
i ndi cated by the notion vector information 414 fromthe variable-length
decoder 303 i noF| &hesbashér By thgerddxders nigr eyt ieehi ct 1 onf poet the si gna
412. [ Second Enbodi pent] 15 The second enbodi ment of the present invention
will be descri H@Hlﬁgiﬁ'\ﬁepﬁt;e%% ¥ FIE.FFR am B.A Biwealike oberal |

arrangenent s of 3 vi deo_enco i.ngJs appar at us and g'deo decodi ng apparatus in
this enbodi mefitthre *4PMSs M e s SE P T HoE® i 101 1Tt 20 enbodi nent
only thecdiffe from.t I rst qdi t. wll be. described. In this
enbodine%t, thé?ggﬁgn S%%Pi gékaﬁ(gaﬁzﬁﬁﬁ %ggaﬁémﬁa%ﬁg%g%faexpressing
predictive paraprbehsthasedsr a reference frame number and index

information, which is selected by the predictive
parameter controller 403, and performs motion-
compensation for each block using this reference

10 picture signal in accordance with the motion vector
indicated by the motion vector information 414 from.the
variable-length decoder 303 in FIG. 5, thereby
generating the prediction picture signal 412.
[Second Embodiment]

15 The second embodiment of the present invention
will be described next with reference to FIGS. 7 and 8.
Since the overall arrangements of a video encoding
apparatus and videc decoding apparatus in this
embodiment are almost the same as those in the first

20 embodiment, only the differences from the first
embodiment will be described.

In this embodiment, there is described an example
of the manner of expressing predictive parameters based
on a scheme of capable of designating a plurality of

25 reference frame numbers in accordance with mode
information of a macroblock basis. A reference frame

number is discriminated by the mode information for



qQn .a schenme of capable of designating a plurality of 25 reference frane
nunbers in accordance with node information of a macrobl ock basi$®. 08V 2005
-referience frame nunber is discrimnated by the node information for 1 8 0
C T 2005 22 each nacrobl ock. This enbodi ment therefore uses a table of
predi ctive paraneters as shown in FIGS. 7 and 8 instead of using a table
of conbinations of reference frane nunber,s and predictive paraneters as in
the first 5 enbodinent. That is, index in?érnation does not indicate a
reference frame nunber, and only a conbination of predictive paraneters is
designated. The table in FIG 7 shows an exanple of a conbination of

predi ctive par 836 e e afedd e nulibes dfbodigngref etleercefdramesefsaone. As
predi ctive paraneters, %%be,nunber of reference franes + 1% garaneters,
i.e., two paraRRtEr € SRENS Gits Mp TR G kP oneCWwt f 5ot YIGS ar ¢ and

(ab o oy 18 Hha el o 1 MY 5 i S RN bIhE OEORBEREERER of

(Cb and Cr). 1 i 0 of
dictive par r en t nber. of.. reference franes.is, two,..In this

Egge, as prgdig?%%% §%§@§%é gﬁgéuéﬁﬁégéﬁﬁ&ﬁﬂp%ﬁa FRreni® thahRe a5t

paranet egs, i. %mbotdq%eeg‘tpar ai‘fpattﬁrizil( ;ﬂﬁé’i@'md%@&ﬁ a&%% s%ﬁgd one

of fset), are designated fro eac um nance signal col or

difference signRals 6 éﬂyéfgﬁenégﬂﬁ%éﬁgﬂﬁhﬂﬁ%ﬁvfﬁﬁﬁE%BiQrathe encodi ng
side and decoding side each as in the first enbodi nent.
combination of predictive parameters is designated.
The table in FIG. 7 shows an example of a
combination of predictive parameters when the number of

10 reference frames is one. As predictive parameters,
(the number of reference frames + 1) parameters, i.e.,
two parameters (one weighting factor and ocne offset),
are designated for each of a luminance signal (Y) and
color difference signals (Cb and Cr).

15 The table in FIG. 8 shows an example of a
combination of predictive parameters when the number of
reference frames is two. 1In this case, as predictive
parameters, (the number of reference frames + 1)
parameters, i.e., three paraméters (two weighting

20 factors and one offset), are designated fro each of a
luminance signal (Y) and color difference signals (Cb
and Cr). This table is prepared for the encoding side
and decoding side each as in the first embodiment.
[Third Embodiment]

25 The third embodiment of the present invention will

be described with reference to FIGS. 9 and 10. Since

the overall arrangements of a video encoding apparatus



.Third Enbodi nent] 25 The third enbodi nrent of the present invention wll

be described with reference to FIGS. 9 and 10. Since the overal |18 0CT 206
-arrangenents of a video encodi ng apparatus 160CT200s 23 and vi deo decodi ng
apparatus in this enbodinent are alnpbst the sane as those in the first
enbodi ment, only the differences fromthe first and second enbodi nents

w Il be described below. 5 In the first a second enbodi nents, a video is
managed on a frame basis. In this enbodi mrént, however, a video is managed
on a picture basis. If both a progressive signal and an interlaced signal
exi st as input picture signals, pictures are not necessarily 10 encoded on
a franme basis. and sosidelerIdmofarprsatas picthie anboAdsens) agepicture
of one frane of a progressive signal, (b) a picture of one frane

gener ated by nergiaRd thie fSRIULDFCRASE nter FRgeBirsfgRBPOddRERE) aNp¥ct ure
of one field of anéhg; rlaced 5 signal .. If cture to be encoded is a

. a_pi
picture with ath TGt €M1 T Re %)beSEbﬁgdaS?EPEPeﬁEEOSF@FBFé used

in notion conpensation predicti is also managed as a frane regardl ess of
whet her the en@g'gdqﬁ(:%ﬁ%fféﬁéw&ﬁgﬁwis the reference picture, has a franme

oy LS, O 1oL B U SRS ETAGPLELARERUTNTY o 5 Bgane 1
field Structur%Adég%&can a frame basis. In this embodiment, however,
a video is managed on a picture.basis. If both a
progressive signal and an interlaced signal exist as
input picture signals, pictures are not necessarily
10 encoded on a frame basis. In consideration of this, a
picture assumes (a) a picture of one frame of a
progressive signal, (b) a picture of one frame
generated by merging two fields of an interlaced
signal, or (c) a picture of one field of an interlaced
15 signal.

If a picture to be encoded is a picture with a
frame structure like (a) or (b), a reference picture
used in motion compensation prediction is also managed
as a frame regardless of whether the encoded picture,

20 which is the reference picture, has a frame structure
or field structure. A reference picture number is
assiéned to this picture. Likewise, if a picture to be
encoded is a picture with a field structure like (c),

a reference picture used in motion compensation
25 prediction is also managed as a field regardless of

whether the encoded picture, which is the reference

picture, has a frame structure or field structure. A



a reference picture used in notion conpensation 25 prediction is also
managed as a field regardl ess of whether the encoded picture, which is the
. refenence picture, has a frame structure or field structure. A 1 8 00TT2006
2006 24 reference picture nunber is assigned to this picture. Equations
(4), (5), and (6) are exanples of predictive equations for reference
pi cture nunbers. and predictive par anet eL, whi ch are prepared in the 5
predi ctive paranmeter controller 203. Thesé exanples are predictive
equations for generating a prediction picture signal by notion
conpensation prediction using one reference picture signal. 10 Y =clip
((DL(i) x Ry (Fpferspceipidcture pugpero)ly Assicmed cfe pthiEpighure.
(RCb(i)-128) +2Lc-1)>> LC,+E2(i2+128 (§%§%S Cr :cIiATEé
((FL(i ) x(RC, (i) - 128FRE OSSP+ FRUi7) 2188) (0] 6372 Wirs?BP¥eFsO8 predi cti on
picture signal _of a Lcuninancet.sir%ngjﬁj Cb and Cr are prediction gict re
signals of twoPTESH&F it FEETCE S aﬂsfeé%F?QSe,p PHE ) PUTRRES P ) are
20 the pixel v f; Jdhe Jumdance sid r. difference
signals of a rg%g(ragﬁgeﬂ;& ?tatflréerﬂ si gnal %vl\-nglqﬁrl %P\egg%?pg%l% 3na%%£D2(i) are
the predict i ve coghithahenbha ARt ol sinidfo Lhe: |44 nangee sl 0balnyi LY | ndex
i, E (i) and EZ(I) are the predictive coefficient and offset o t he
col or differengeesipgRali € v tdidtdexnd . fandydrldiat i@t R3Lediat eohhe
predictive coefficient and of fset of

picture signal by motion compensation prediction using

one reference picture signal.

10 Y = clip (D, () x R, (1) + 24" )>> L, + D, (i) (4)
Cb = clip (B, (1) x (R, (1) =128 )+ 2571 )>> L + E, (i) +128)
(5)
15 Cr = clip (F (1) x (Rg, (1) =128 )+ 257 ) >> Lo + F, (i) +128 )
(6)

where Y is a prediction picture éignal of a luminance
signal, Cb and Cr are prediction picture signals of two
color difference signals, Ry(i), Rgp(i), and Rqp (i) are
20 the pixel values of the luminance signal and two color
difference signals of a reference picture signal with
index i, D7 (i) and Dy (i) are the predictive coefficient
and offset of the luminance signal with index i, E; (1)
and E (i) are the predictive coefficient and offset of
25 the color difference signal Cb with index i, and Fjp (i)
and Fp (i) are the predictive coefficient and offset of
the color difference signal Cr with index i. 1Index i
indicates a value from 0 (the maximum number of
reference pictures - 1), and encoded for each block to

30 be encoded (e.g., for each macroblock). The resultant



t.he color difference signal & with index i. Index i indicates a value
fromO (the maxi mum nunber of reference pictures - 1), and encoded1§qnnegm9
- block to 30 be encoded (e.g., for each nmacrobl ock). The resultant 8 OCT
2006 25 data is then transnmitted to the video decoding apparatus. The
predictive paraneters D1(i), D2(i), E (i), E2(i), F1(i), and F2(i) are
represented by values 5 determned in advggpe bet ween the video encodi ng
apparatus and the video decodi ng apparatus~or a unit of encoding such as a
frame, field, or slice, and are encoded together with encoded data to be
transmtted fromthe video encoding apparatus to the video decoding 10
appar atus. Wt Hathi ¢ soppdveat iteranaHeskeepdranttersidee dshadédgby the two
apparatuses. The equations (4), (5), and (6) are predictive equations
wher ei n powersagpPagatiuse, | 2 4, 8, 16,... are selected as the

denom nators of predictive 15 coefficients by which reference picture
signals are multipliéd PERfE: Prett RFvaRehtiat i BhéttanPal(ihi nBidit he

't possi bl 6 toZAad £ 1 de “ThareGss 1 CATRUTART bR Co%t VBHEPo di vi st on.
LR KT T e el
function "cli papdaeRiesentt arid PRIDY dunshion 195.58tbing, the atugsin

encoding such as a frame, field, or slice, and are

encoded together with encoded data to be transmitted

from the video encoding apparatus to the video decoding

10 apparatus. With this operation, these parameters are
shared by the two apparatuses.
| The equations (4), (5), and (6) are predictive
equations wherein powers of 2, i.e., 2, 4, 8, 16, ...
are selected as the denominators of predictive

15 coefficients by which reference picture signals are
multiplied. The predictive equations can eliminate the
necessity of division and be calculated by.arithmetic
shifts. This makes it possible to avoid a large |
increase in calculation cost due to division.

20 In equations (4), (5), and (6), ">>" of a > b
represents an operator for arithmetically shifting an
integer a to the right by b bits. The function "clip"
represents a clipping function for setting the value in
"()" to 0 when it is smaller than 0, and setting the

25 value to 255 when it is larger than 255.

In this case, assuming that Ly is the shift amount

of a luminance signal, and L¢ is the shift amount of a



“()" to O when it is smaller than 0, and setting the 25 value to 255 when
it is larger than 255. In this case, assunming that Ly is the shift8d€dusios
~of ajlum nance signal, and Lc is the shift anmount of a 7 @OCT Zoos 2 6;
color difference signal. As these shift amounts Ly and LC, val ues

determ ned i n advance between the video encoding apparatus and the video
decodi ng apparatus are wused. The video ea%oding apparatus encodes the
shift 5 amounts Ly and LC, together with a table and encoded data, in a
predeterm ned unit of encoding, e.g., a franme, field, or slice, and
transmts the resultant data to the video decoding apparatus. This allows
the two apparaffses €éfsraracensigmialt. afsuriteasy T @moynt § nly hard
enbodi nent, tables oi conbi nati qns of, reference picture nunbers and

predi ctive parhfet 8PLUCEE RELERTLEShdvih & QQQ§ibé}¥ﬁﬁPJkﬁ%r%l%?%pared in
the predictive arsneter controllerdggﬁkin.ﬁ{G.cf. cgeferriqg to FIGS. 9
and 10, index T &8FFESpERESTES s Fpedith i'orr Pl FIREE ThaAPRIN hES s2f 8ct ed
for each bloc n thi o | : [ cti i C es, . are
present in cor?gggdndgh%e%%ﬁgﬁ S%tgd?ﬁgﬁﬁéﬁﬁggéﬁg é¢é§%§%n%%ép$%%§#e

e 1o © o | | _ e
nunber” ks, inaQblaksWerdsind he., RYRETOf »ﬁ%rp%a tag@f@d&%%ggﬁgggna

used as a 20 reference picture” "Flag" is a flag indicating \ or not
a predictive gguatian @Sipied dredindd V& Rareimditfodsng APl ded Lo a

reference picture nunber indicated by _ .
frame, field, or slice, and transmits the resultant
" data to the video decoding apparatus. This allows the
two apparatuses to share the shift amounts Ly and L¢.
10 In this embodiment, tables of combinations of
reference picture numbers and predictive parameters
like those shown in FIGS. 9 and 10 are prepared in
the predictive parameter controller 203 in FIG. 2.
Referring to FIGS. 9 and 10, index i1 corresponds to
15 prediction pictures that can be selected for each
‘block. In this case, four types of prediction pictures
are present in correspondence with 0 to 3 of index 1i.
"Reference picture numberﬁ is, in other words, the
number of a local decoded video signal used as a
20 reference picture.

"Flag" is a flag indicating whether or not a
predictive equation using a predictive parameter is
applied to a reference picture number indicated by
index i. 1If Flag is "O0", motion compensation

25 prediction is performed by using the local decoded
video signal corresponding to the reference picture

number indicated by index i without using any



index i. If Flag is "0", notion conpensation 25 prediction is performed by
using the | ocal decoded video signal corresponding to the referei®0CT 205
picture nunber indicated by index i wthout using any J 8 OCT 2006 27
predictive paraneter. If Flag is "1", a prediction wpicture is generated
according to equations (4), (5), and (6) by using a | ocal decoded video
and predictive paraneter corresponding tg the reference picture nunber 5
i ndi cated by index i, thus performng mot #4n conpensa- tion prediction.
This information of Flag is also encoded, together with a table and
encoded data, by using a value determ ned in advance between the video
encodi ng appar BFg8igfkd veheayieded edecodithd lasharsat'Us" ora I@rédietion
predeterm ned unit of encoding, e.g., a frane, field, or slice, in the
vi deo encodingpéﬁﬁéFﬁt&§.q?ﬁér%§§§L%99ﬁr4kﬁ%iq% T§eskang etk o ther vi deo
decodi ng apparat.u - T%is al.l ows the two, a ratuses to share_  the

B az.)l

i nf ormati on of Y| HSEREs & d8SES, 9 G AR e kCHEYRr at ed’
by using a predict] ar ter nindex.i = 0. with respect to
ref erence pict 9ggﬁé§§§rc%6 Fs§ﬁﬁﬁﬁﬁ¥fgﬁ"%ﬁ%ﬁﬁﬁ&ﬁﬁ??)e[ﬁ%%%?ﬁ?cﬁp$§§r
perfornmeg with US| Ny ; Jpredicti aneter. 1 4. =1, As described
above, a 20_p|8ggﬁgg$%gf% réﬁ@%%?éé g%ﬁgﬁgg né§§%§¥€§&?%&o?rﬁ§%£ﬁﬁﬁa
reference piCtukgnnyiael Tl t Al Show ik il 3 @fkﬁfa&r%d;_%éye
paraneters D1 (i) , D2 (i) , E1 (i) , E2 (1) , F1 (i) , an i

encoded, together with a table and encoded data, by

using a value determined in advance between the video

encoding apparatus and the video decoding apparatus or

10 in a predetermined unit of encoding, e.g., a frame,
field, or slice, in the video encoding apparatus. The
resultant data is transmitted to the video decoding
apparatus. This allows the two apparatuses to share
the information of Flag.

15 _ In these cases, a prediction picture is generated
by using a predictive parametef when index i = 0 with
respect to a reference picture number 105, and motion
compensation prediction is performed without using any
predictive parameter when i = 1. As described above/ a

20 plurality of predictive schemes may exist for the same
-reference picture number.

The table shown in FIG. 9 has predictive
parameters Dy (i), Dp(i), Ej (i), Ep (i), F1(i), and Fp (i)
assigned to a luminance signal and two color difference

25 signals in correspondence with equations (4), (5), and
(6). FIG. 10 shows an example of a table in which

predictive parameters are assigned to only luminance



assigned to a lum nance signal and two color difference 25 signals in
correspondence with equations (4), (5), and (6). FIG 10 shows arf &38Rples.
of ajable in which predictive paraneters are assigned to only |um nance
»16 OC T 2006. 28 signals. In general, the nunber of bits of a color
difference signal is not very large conpared with the nunber of bits of a
l'um nance signal. For this reason, in ordgr to reduce the amunt of
calculation required 5 to generate a prediction picture and the nunber of
bits transmtted in a table, a table is prepared, in which predictive

paramnmeters for c¢olor difference signals are omtted as showmn in FIG 10
and predi ctiveSparanster P §PEASigridt ISR Y Ptk Hancef st gRaler In this

Co (12) are prodiEEFaBoEqEARRaTS 1 Pof CHRGY WHASA S TAGI YA5TOR Lo | 1
(1S case) | reLghgnce Pl uLes are Wned A% DI PIGLRN] 2L D>
v ()7 1)° 1) U5 6 8 LR (B 110 0 v g w3 By T )
o1 o0 i ve pat Smeters BE(1) s i (8 Ty TR )
transmitted in a table, a table is prepared, in which
predictive parameters fbr.color difference signals are
omitted as shown in FIG. 10 and predictive parameters
are assigned to only luminance signals. In this case,
10 only equation (4) is used as a predictive equation.
Equatibns (7) to (12) are predictive equations in
a case wherein a plurality of (two in this case)

reference pictures are used.

15 P,(i)= (Dl(z')x.RY (i)+2[""‘)>> L, + D, (i) (7)
Py ()= (E,()) x (R, (1) — 128 ) + 287 )>> Lo + E, (1) + 128
(8)
20 P, ()= (F ()= (Rg (1) —128 )+ 257 ) s LC + F, (i) +128
(9)
Y =clip ((PY (i)+ P, (j)+1) >> 1) (10)
25 Cb =clip (P, ()+ P, (j)+1)>> 1) (11)
Cr = clip (P, (1) + P, () +1)>> 1) (12)

The pieces of information of the predictive
parameters Dj (1), D2(i); Ej(i), Ep(i), F{(i), Fp(i),
30 Ly, and L¢ and Flag are values determined in advance
between the wvideo encoding apparatus and the video

decoding apparatus or encoded, together with encoded



30 Ly, and LC and Flag are values determ ned in advance between the video
encodi ng apparatus and the video decoding apparatus or encoded, 3Q§EP%hm
‘Wth encoded 1 AO CT 2006 29 data, in a unit of encoding such

frame, field, or slice, and are transmtted fromthe video encoding
apparatus to the video decoding apparatus. This allows the two apparatuses
to share these pieces of informa 5 tion. a picture to be decoded is a
picture having a frame structure, a referénce picture used for notion
conpensation prediction is also nmanaged as a franme regardl ess of whether a
decoded picture as a reference 10 picture has a franme structure or field
structure. A FeF@rehBedplBilr 8ingRseding sssigRed & Fnamss piiide.or

Li kewise, if a picture to be programed js a picture having a field
structure, a rﬁ?é?@ncénﬁiéfﬁrgrﬁgéagggﬁd 3o - Co Mg Feat P Hesdli cti on i s

al so managed a Le regar dl.ess of et her _a decoded picture as a
referencegpictéPéa%§EL§ %gaﬁ§%3P9889u9598 Hqgﬂﬂ?p%ﬂ%iﬂﬁiue§£¥§r%ﬁkﬁ%ﬁme
i cture nunber i i i & pi e. out. Synt ax. of 1 ndex
Pnfornation) ZgbéF?%? %?ﬁgﬁ%%gsgg §£a§%%§%bﬁjﬁé§y#ﬁ%?§%1%f(: é?nﬁﬁérein

i ndex i n§ormatt@pnis encoded in each block. First of all, node information
MODE is present for each block. It is determned in accordance with the

mode informati on MDBEawheichelreoton®e iddd®adfiy MBIHiQtdR having a
frame structure, a reference picture used for motion
compensation prediction is also managed as a frame
regardless of whether a decoded picture as a refefence

10 picture has a frame structure or field structure. A
reference picture number is assigned to this picture.
Likewise, if a picture to be programmed is a picture
having a field structure, a reference picture used for
motion compensation prediction is also managed as a

15 field regardless of whether.a decoded picture as a
reference picture has a frame structure or field
structure. A reference picture_number is assigned to
.this picture.

(About Syntax of Index Information)

20 FIG. 11 shows an example of a syntax in a case
wherein index information is encoded in each block.
First of all, mode information MODE is present for each
block. It is determined in accordance with the mode
information MODE whether or not index information IDi

25 indicating the value of index i and index information
IDj indicating tﬁe value of index j are encoded.

Encoded information of motion vector information MVi



25 indicating the value of index i and index information 1D indicating
the value of index j are encoded. Encoded information of notion vector

i nformati on MVi 180CT2006 30 for the notion conpensation predictibf &7 2006
i-ndex i and notion vector information MVj for the notion predictive
conpensation of index j is added as notion vector information for each

bl ock after encoded index 5 information. ((About Data Structure of Encoded
Bit Strean) FIG 12 shows a specific exanple of an encoded bit streamfor
each bl ock when a prediction picture is generated by using one reference
picture. The index 10 information ID is set after node information MODE,
and the notiohFedfEr MOAOPMAOTHE WA L i suted e be tef . indes hoandn

vector information Wi i eneral | two-di mensi onal vector information.
Dependi ng on amogﬁPPong;ﬁiﬂhﬁﬁa§ﬁéqﬁﬁqu%Y1rﬁ%%tﬁ%%km%%}%% PsediECct gk cat ed
by node inforrratimonh %tplurmgt. f I“D'dﬂﬂfn ional vectors na%]further be
Efanti( EIIhG 13 SROWS & “spédt 1 clé?g% % ot ia = c%%é&o%lr‘fn %??f%% for each
oc en a predicti i | e y_ usi wo,reference
pictures. | nde>F%%g8(JE|Enr‘—i11(‘%gr0%r;1tcfito(l)ynE‘ela§'l a]{)(rgll [ ngaeigelrgf%r%%%g%nlwfxare set after

mode i nfgrmati op {MIBE+ @pd notion vector information M and notion vector
information MVj are set thereafter. The notion vector information MW and

notion vector i(AbeltaDaeR jstafiftdene’d IBhcoded Bit Stream)
| FIG. 12 shows a specific example of an encoded bit
stream for each blqck when a prediction picture is
generated by using one reference picture. The index
10 information IDi is set after mode information MODE, and
the motion vector information MVi is set thereafter.
The motion vector information MVi is generally
two-dimensional vector information. Depending on a
.motion compensation method in a block which is
15 indicated by mode information, a plurality of
two;dimensional vectors may further be sent.

FIG. 13 shows a specifiC'example of an encoded bit
étream for each block when a prediction picture is
generated by using two reference pictures. Index

20 information IDi and index information IDj are set after
mode information MODE, and motion vector information
MVi and motion vector information MVJ are set
thereafter. The motion vector information MVi and
motién vector information j are generally

25 two-dimensional vector information. Depending on a
motion compensation method in a block indicated by mode

information, a plurality of two-dimensional vectors may



25 .two-di nensi onal vector information. Depending on a npotion conpensation
method in a block indicated by node information, a plurality of 18 0CT 200
t wo- dji mensi onal vectors may 1 8 0 C T 2006 31 be further sent. Note that
the above structures of a syntax and bit streamcan be equally applied to
all the enbodi ments. [Fourth Enbodi nent] 5 The fourth enbodi nent of the
present invention wll be described nexthﬁth reference to FIGS. 14 and
15. Since the overall arrangenents of a video encoding apparatus and vi deo
decodi ng apparatus in this enbodi nent are al nost the sane as those in the
first 10 enbodi nent, only differences fromthe first, second, and third
enbodi ments wiPe BBrHBSErSBBA:. In the third enbodiment, encoding on a
frame basis and encgodi ng ield basis are switched for each picture.

na_f
In the fourth embodMAEAt ,t%éﬁcé‘nl]’ieng" G S ST YRS LRl St @R ngibn a

field basi L.t ched h bl . di : f
baci § and oncoRFAE BnCAT PRePALRALYS SRFA S Cond I G S a TETTR ok, he

sanme referenc i r i.ndi cates different pictures, 20 even within
t he sane pictufg?hgggeﬁﬁgﬁgggﬁnk ether a macroblock is encoded on the

R S o ot R SRR S e et A 2 shovw
pi cture signal wipy Bet dbec#eBerahestt with reference to FIGS. 14 and
15. Since the overall arrangements of a video encoding
apparatus and video decoding apparatus in fhis
embodiment are almost the same as those in the first
10 embodiment, only differences from the first, second,
and third embodiments will be described. 1In the third
embodiment, encoding on a frame basis and encoding on a
field basis are switched for each picture. In the
fourth embodiment, encoding on a frame basis and
15 encoding on a field basis are switched for each
macroblock.

When encoding on a frame basis and encoding on a
field basis are switched for each macroblock, the same
reference picture number indicates different pictures,

20 even within the same picture, depending on whether a
macroblock is encoded on fhe frame basis or on' the
field basis. For this reason, with the tables shown in
FIGS. 9 and 10 used in the third embodiment, a proper
prediction picture signal may not be generated;

25 In order to solve this problem, in this
embodiment, tables of combinations of reference picture

numbers and predictive parameters like those shown in



25 In order to solve this problem in this enbodinent, tables of

conbi nations of reference picture nunbers and predictive paraneteE% bﬁ#?ms
those’shown in 1 B OCT 1000 32 FIGS. 14 and 15 are prepared in a '
predictive paranmeter controller 203 in FIG 2. Assune that when a

macrobl ock is to be encoded on the field-basis, the same predictive
paranmeter as that corresponding to a 5 refgrence picture nunber (reference
frame i ndex nunmber) used when the macrobl ock is encoded on the frame basis
is used. FIG 14 shows a table used when the macroblock is .encoded on a

field basis an i ct e encoded is., 10 a top field The upper- and
| ower rows of g% fﬁ% &ﬁ} 3%§ %% FnC 23t FespBng PBQQ %986 PeerBeaRd

bottom field, J&spactiyel S F ane, i ndex and field
Fctd Shent 5 ProemE £Bptr T

index k are related suc Fg, 2k = +1in

the bottomfuelncacﬁe%m}erf@o@ofwn@nw&@&rom and d%%%eggg 1S nunber n

are related such that when n = 2min the top fie ﬁ t he

bottom field. Hdme kor&sdionsi ve gt £melsed %@eﬂhabeceﬁEégpbﬂaﬁngs5oe§§°ded on
0

a field basis, and a picture to be encoded 20 is a b

the tabl & ShOWﬁHﬁEﬁ%ﬁEethcﬁ&ﬁbmem%eﬁﬂdré@@@én&@“@rgﬁeeﬁﬁaek'ﬁhﬁbb?gex
colum correspond to a top field and the bottomfield, respectively. In

the table in HQEeQEWhQRGﬂﬁﬁIMEEWD@lO@hdl$IehdodédEﬁnktﬁéefE@ﬁétEQS§§Ch

that when k = 2 + 1
1s used.

FIG. 14 shows a table used when the macroblock is
encoded on a field basis and a picture to be encoded is

10 a top field. The upper and lower rows of each field
index column correspond to the top field and bottom
field, respectively. As showﬁ in FIG. 14, frame index
j and field index k are related such that when k = 2
in the top field, k = 29 + 1 in the bottom field.

15 Reference frame number m and reference field number n
are related such that when n = 2m in the top field, n =
2m + 1 in the bottom field. |

FIG. 15 shows a table used when the macroblock is
encoded on a field basis,.and a picture to be encoded

20 is a bottom field. As in_the-table shown in FIG. 14,
the upper and lower rows of each field index column
correspond to a top field and the bottom field,
‘respectively. In the table in FIG. 15, frame index Jj
and field index k are related such that when k = 2 + 1

25 in the top field, k = 23 in the botfom field. This

makes it possible to assign a small value as field

index k to an in-phase bottom field. The relationship



25 in the top field, k = 2j in the bottomfield. This nmakes it possible to
assign a small value as field index k to an in-phase bottomfiel d.18&HET 2006
-relatjonship 1 8 OCT 2005 33 between reference franme nunber m and
reference field nunmber n is the sane as that in the table in FIG 14.

When the macroblock is to be encoded on a field basis, a frame index and
field index are encoded as 5 index inforngéion by using the tables shown in
FIGS. 14 and 15. When the nmacroblock is t0 be encoded on a frane basis,
only the frame index common to the tables in FIGS. 14 and 15 is

i ndex-encoded as index infor- mation. 10 In this enbodi ment, predictive
paramet ers ar ePeh9spgn&e fiegeacrer fmmend s . byand | ref onencabf teldHowever
a table for frames and a table for fields may be separately@géepared for

‘one picture orEIPEE. DEAch b SdiifertS déstl i Bed-bovabHasiexBhptitfed 15
Lo 1 deo, encodinaldcodng, Sl kot o o hogonal 41 gnstoratLon on
e o' banBATE | B0 B Ao S Aok B speT e avent o
?nCOdingsa”d deradiing nR,9GesSI20 ‘Hgfﬁémﬁhéckéﬂ¥é?r§ﬁ5Wﬁ iﬁvff&§9”1gzy be
npl ement ed as hardware apparatus) or software using a cofmputer.  So
processing mayahe h8pl epeRedHY hadmardsok ad ¢dee encoded on a
frame basis, only the frame index common to the tables
in FIGS. 14 and 15 is index-encoded as index infor-
mation.
10 In this embodiment, predictive parameters are
assigned to a frame and field_by using one table.
However, a table for frames and a table for fields may
be separately prepared for one picture or slice.
Each embodiment described above has exemplified
15 the video encoding/decoding scheme using orthogonal
transformation on a block basis. Even if, however,
another transformation technique such as wavelet
transformation is used, the technique of the present
invention whic¢ch has been described in the above
20 embodiments can be used.
Video encoding and decoding processing according
to the present invention may be implemented as hardware
(apparatus) or software using a computer. Some
processing may be implemented by_hardware, and the
25 - other processing may be performed by software.

According to the present invention, there can be

provided a program for causing a computer to execute



25 other processing may be performed by software. According to the present
invention, there can be provided a programfor causing a conputer,?o T
execuie 160CT 34 the above video encoding or video decoding or a s o?%géam
medi um storing the program Industrial Applicability As has been descri bed
above, the video 5 encodi ng/ decodi ng net hod and apparatus according to the
present invention are suited to the inage_processing field in which a

vi deo whi ch changes in |um nance over ting, such as a fade video or

di ssolving video, in particular, is encoded and decoded. 180CT2006 35 C L
Al MS1 A video encoding nmethod of subjecting an input video signal to
moti on conpens&tPoRPPVEdVddare easEsHing oy s mlecodiey enc ea ps th v ge
signal representing at 5 | east one reference picture and a notion vector
bet ween the iﬂSGE%@i&581§P§h£h%mﬁfQQR?mfﬁerence pi cture signal
conprising: a step of selectin? gne combi nati_on, faqor each block of the

i nput video signal, froma plu ) Pﬁ§réﬁ foPddiriatitons each i ncluding a
predi ctive paraneter t ast. one.reference picture nunber determ ned
in advance for theArsggjgdrszrkljcéee%piaf:etsuc’g:el;beaJ SHEY o genefHitRg a prediction

picture §i9na|encoding/decoding method and apparatus according to the
present invention are suited to the image processing
field in which a video which changes in luminance over
time, such as a fade video or dissolving video, in

particular, is encoded and decoded.



i.n accordance with the reference picture nunber and 15 predictive

paraneter of the selected conbination; a step of generating a preditgi & 200§
error signal representing an error between the input video signal and the
prediction picture signal; and a step of encoding the predictive error
signal, 20 information of the notion vector, and index information
indicating the sel ected conbination, wherggn the predictive paraneter
includes information of a weighting factor and offset, and the step of
generating the prediction picture signal 25 includes a process of
calculating a linear sumof a reference ic%ﬁre signal, indicated by the
reference picture nunber included iﬁ:ﬁhéPgé ed conbination, in 1 8 OCT

206 36 accordance with_the wei %htciﬁ)n nfg?r%{e%gla)@f%% tsgl%n et%dcqin ard I}L%Lﬁqjg set
oding of” “subj

to the linear sum 2. ANI'dES e cting an | np vi deo

signal to motign camuensali @) RRJLG!VGRNCAMING o5y S0 A deefierence

pi cture and a notion vector betweén the 1 nput si gnal

reference pictureq;GQMRr i Sifge@eSter tofreSeligghiing coipation, for
each bl ock of ?hesfnght viééoegigngl, f§§n1§%§ﬁuraF%?%Sof f gbnbinations

of predigtive pRLANELELS RrRRANRE i ctRGLARGR 23 nfaR Ok edeyrghattwag At
| east one reference picture nunber set to at |east one reference picture;
the input video signal and the reference picture
signal, comprising:
a step of selecting one combination, for each
block of the input video signal, from a plurality of
10 combinations each including a predictive parameter and
at least one reference picture number determined in
advance for the reference picture;
a step of generating a prediction picture signal
in accordance with the reference picture number and

15 predictive parameter of the selected combination;

a step of generating a predictive error signal

AN
N

representing an error between the input video signal
and the prediction picture signal; and
a step of encoding the predictive error signal,
20 information of the motion vector, and index information
indicating the selected combination,
wherein the predictive parameter includes
information of a weighting factor and offset, and the
‘step of generating the prediction picture signal
25 includes a process of calculating a linear sum of a
reference picture signal, indicated by the reference

picture number included in the selected combination, in



a step of generating a prediction picture signal 15 in accordance with a
reference picture corresponding to the designated reference pictul8 BCTH08
and the predictive paraneters of the sel ected conbination; a step of
generating a predictive error signal representing an error between the

i nput video signal 20 and the prediction picture signal; and a step of
encoding the predictive error signal, inggrmation of the notion vector,

t he designated reference picture nunber, and index information indicating
the sel ected conbi nation, wherein the 25 predictive paraneter includes
information of _a weightin actor and offset, and the step of generating
Lhe pr odi ot on*EreEOrECE: GusT TH HEE s pRocasTosr TRACE BoNEdRI NG

calculating a |inear._.sum of reference picture signal corresponding to
t he designatedtbeSFéﬁgé SPC?GFellﬁﬁﬁﬁeF%Wn accordance with the weighting

factor, and then addi ng the Qf fe%%tofri%gi l}%tlhiorae%rf_ %lﬁrgﬁ t3nd g?%él& or

encodi ng net hod according to claim wherei n the weightin

has a power of 243§ s%g@%ﬂo%bn%BQ&on4coﬁp%h@%Qi%ﬂcquﬁgc%ﬁ%gogn%kding
subj ecting an input video signal to notion conpensation predictive

encodi ngs 10 byyUsisRegaal ekeeerReeePptdi@cShatak mepLeseRticRgat | east one
reference picture and a notion vector between the input video signal and
the reference pegvded tdieghabutC@ipeioSisignal and the reference
picture, comprising:
a step of selecting one combination, for each
block of the input video signal, from a plurality of
10 combinations of predictive parameters prepared in
advance;
a step of designating at least one reference
picture number set to at least one reference picture;
a step of generating a prediction picture signal
15 in accordance with a reference picture corresponding to
the designated reference picture number and the
predictive parameters of the selected combination;
a step of generating a predictive error signal
representing an error between the input video signal
20 and the prediction picture signal; and
a step of encoding the predictive error signal,
information of the motion vector, the designated
reference picture number, and index information
indicating the selected combination, wherein the
25 predictive parameter includes information of a

weighting factor and offset, and the step of generating

the prediction picture signal includes a process of



a step of selecting one conbination, for each 15 block of the input video
signal, froma plurality of conbinations each including a predicti @ 0CT 205
paranmeter and at |east one reference picture nunber determ ned in advance
for the reference picture; a step of generating a prediction picture signal
20 in accordance with the reference picture nunber and predictive
paraneter of the selected conbination;, a step of generating a predictive
error signal representing an error between the input video signal and the
prediction picture signal; and 25 a step of encoding the predictive error
signal, information of the motion vector, and index information

i ndi cating the®& F@gﬁédn@bﬁbﬂﬁgﬁﬁ5nFuWhéﬁéFnrﬁﬁéﬁ%ﬂﬁ% P EUSSCSEBGEs 38
video signal has _a |lumn ncetsi %aldand tvo ¢ Io% differengg signals, and
the predictive “PAFETECETTS 5r épar 66 ' %each “6f e TuRvance signal and
the two col or differance signals.e %i%n And 489 4RI ng pRLhod, of

subj ecting an i'nput ™ video S|gngl to notion conﬁ%nsatlon predictive

encodi ng by usiRg %ggg% NG JHGYr € SicgRaly jhephesent.i ng at | east one

reference picture an tion vector between the input video signal and
the refegence picture 1Q /gAY erkIMIHP IENR HRID R IR td NG one

conbi nation, for each block of the input video signal, Troma plurality of
conbi nati ons eagh 2i,NGiHedidig aher ediightie goaaaRirehaané power of 2 as
a denominator.

4. A video encoding method of subjecting an input

video signal to motion compensation predictive encoding

10 by using a reference picture signal representing at
least one reference picture and a motion vector between
the input video signal and the reference picture
signal, comprising:

a step of selecting one combination, for each

15 block of the input video signal, from a plurality of
combinations each including a predictive parameter and
at least one reference picture number determined in
advance for the reference picture;

a step of generating a prediction picture signal

20 in accordance with the reference picture number and
predictive parameter of the selected combination;

a step of generating a predictive error signal
representing an error between the input video signal
and the prediction picture signal; and

25 a step of encoding the predictive error signal,
information of the motion vector, and index information

indicating the selected combination, wherein the input



at | east one reference picture nunber determined in 15 advance for f@ﬁ,
reference picture; a step of generating a prediction picture signal iﬁT 2088
accordance with the reference picture nunber and predictive paraneter of
the sel ected conbination; a step of generating a predictive error signal

20 representing an error between the input video signal and the prediction
picture signal; and a step of encoding thegpredictive error signal,
information of the notion vector, and index information indicating the

sel ected conbi nation, wherein the input 25 video signal is a picture signal
i nput for each frane of a progressive signal, or a picture signal input for
each frame obt ilf€Q By Imerlgini§ PW&UFP@P@§%OPl§Haf 8“0 1°%9 i nterl aced
signal, and the reference pictyre signal is pi.cture signal on a frane
basis. 6. A vi&ééféﬁg8§@n61ﬁﬁﬁﬂﬁd ik %@Fe@F@%dc§&V%|%ﬁﬁéaﬁii§)%ﬁ gnal to
notion conpensation predictive,5 di ing.a refer i,.Crure

si gnal repres@ﬁ@?ﬁéegt%kgéfﬁcgné%?ggg?g%%gxﬁﬁ%Fh%é%gﬁ %n%ﬁgﬁfgﬁgé%ctor

bet ween t he in%%ﬁo%iﬁﬁ%f%k%%%e %q%n%ﬁ%_ ref erence picture signal
se

conprising: a stép o ecting one conbination, for each 10 block of the
 nput. video signal, 410 & Pl aidodly FATRINAE Wi RALANUd DL A
predi ctive paraneter an at | east one Teference picture nunber determ ned
in advance for ithe r&fg=anee Rdtide,compensation predictive encoding

by using a reference picture signal representing at

least one reference picture and a motion vector between

the input video signal and the reference picture

10 signal, comprising:

a step of selecting one combination, for each
block of the input video signal, from a plurality of
combinations each including a predictive parameter and
at least one reference picture number determined in

15 advance for the reference picture;

a step of generating a prediction picture signal
in accordance with the reference picture number and
predictive parameter of the selected combination;

a step of generating a predictive error signal

20 representing an error between the input video signal
and the prediction picture signal; and

a step of encoding the predictive error signal,
information of the motion vector, and index information
indicating the selected combination, wherein the input

25 video signal is a picture signal input for each frame
of a progressive signal or a picture signal input for

each frame obtained by merging two fields of an



a step of generating a prediction picture signal 15 in accordance w}b@ t%e
reference picture nunber and predictive parameter of the selected1 T 2006
conbi nation; a step of generating a predictive error signal representing
an error between the input video signal and the prediction picture signal;
and 20 a step of encoding the predictive error signal, information of the
notion vector, and index information indikgating the selected conbination,
wherein the input video signal is a signal including a picture signa

i nput for each frane of a progressive signal, a picture 25 signal input

for each frame obtained by nerging two fields of an interlaced signal, and
a picture signdntemrmaed cri®wdh A s Zef§ERE RsdWigmi9nahe'Sl 8 ocT
2006 40 reference picture signal is ic&g{e signal on a frame basis
when the input &iRdédFSigralidnss- tHe api%ag‘?*ee sl input for each frane,

and the referenc i ct i [, i i I i j
C Bl ot res Sl ARl inds BT SELATR o Pa Byl Lol fudoghs hen

the input 5 video signal T5 t e %lgn i npu A

video encodi ng et Rod of. Subl ek NG A NRULcol B0, &l analy s cwion

. 1 u
conpensati on préH?c i Ve encodi ng using a reference picture and a notion

vector 10 bet weg.ddie, § nayt, ¢ leo, signaleqid gha (el eigiien picture,
conprising: a step o el‘ecti ng one conbination, for each block of the
input video signalyoddmay Rluradddty &e reference picture and a
motion vector between the input video signal and the
reference picture signal, comprising:

a step of selecting one combination, for each

10 block of the input video signal, from a plurality of
combinations each including a predictive parameter and
at least one reference picture number determined in
advance for the reference picture;

a step of generating a prediction picture signal

15 in accordance with the reference picture number and
predictive parameter of the selected combination;

a step of generating a predictive error signal
representing an error between the input video signal
and the prediction picture signal; and

20 a step of encoding the predictive error signal,
information of the motion vector, and index informatién
indicating the selected combination, wherein the input
video signal is a signal including a picture signal
input for each frame of a progressive signal, a picture

25 signal input for each frame obtained by merging two
fields of an interlaced signal, and a picture signal

input for each field of an interlaced signal, the



combi nations of predictive paraneters prepared in 15 advance; a step of
designating at |east one reference picture nunber set to at |east 1gn@cT 2906
reference picture; a step of generating a prediction picture signal in
accordance with a reference picture corresponding to 20 the designated
reference picture nunber and the predictive paraneters of the selected
conbi nation; a step of generating a predigkive error signal representing
an error between the input video signal and the prediction picture signal;
and 25 a step of encoding the predictive error signal, information of the

nmotion vector, the designated reference picture number nd. i nd
informati on 1 6SGEFIGF pléflt‘irr?disdaﬁqang 1t%eal é:)é'1cgcc §d a?lng?trji orén‘,af& ler ei n

the input video signal h a . um.nance. si t I i g
signals, and t E’@Sd‘rsgd&ceﬂ \q/%epalrnaor‘rlett evrmleeso p&g‘lpaé?g fé(’)}% g%ccﬂ{uorfé“t%lfegq{ﬁnce
| um nance si gnal ancdu%&e AlTeN &a%'g,orargg i ences & gnalsi cBar digleol

. npu
encodi ng met hod "6t s J'ecting an input video signal to notion conpensation

predictive encadi ng .y Usl NG g4 BI G eNce P CH S ANnfhén NEHé oihpreet or
bet ween t he i nput vitdeo S|gnaﬁﬁ5nd t he ré#erence 10 picture, conprising: a

step of sgl ectipngane cadl nad i gt @ashsidiackingfut htord rgath vi deo
signal, froma plurality of conbinations of predictive paraneters prepared
In field.

7. A video encoding method of subjecting an input
video signal to motion compensation predictive encoding
by using a reference picture and a motion vector

10 between the input video signal and the reference
picture, comprising:

a step of selecting one combination, for each
block of the input video signal, from a plurality of
combinations of predictive parameters prepared in

15 advance;

a step of designating at least one reference
picture number set to at least one reference picture;

a step of generating a prediction picture signal
in accordance with a reference picture corresponding to

20 the designated reference picture number and the
predictive parameters of the selected combination;

a step of generating a predictive error signal
representing an error between the input video signal
and the prediction picture signal; and

25 a step of encoding the predictive error signal,
information of the motion vector, the designated

reference picture number, and index information



advance; 15 a step of designating at |east one reference picture ngqﬁ? 0%
set to at |least one reference picture; a step of generating a preditt dn
picture signal in accordance with a reference picture corresponding to the
desi gnated reference picture nunber and the 20 predictive paraneters of the
sel ected combination; a step of generating a predictive error signal
representing an error between the input video signal and the prediction
picture signal; and a step of encoding the predictive error signal, 25
information of the notion vector, the designated reference picture nunber,

i i et i . i ndi i .combi nati an, er.ein the
Mhput 11 OoT 08I qiR Seld i SEET LGP AR MRk

frame of a proguessisMgrshonals ar 13Ri re .Si I Jiap faor . each frane
obt ai ned by ne?ging Fmgn%ﬁelgg of g# F%%§F|§§8%%§|S€§|¥k§n Ogﬁg reference

picture signal digfeveacRl &lidhe 18|, 9Rak QﬁeaPE%QQ%tQ%%i%ar%me%e%jQ%o encodi ng
met hod of subjecting an input video signal to notion conpensation

predi ctive encediepgreby fusi egch beEf ehengampinehdee saBkhad R @MV eGiOr
between the input video signal and the reference 10 picture, conprising: a
step of 8el ect Frgoondicdevienati sngnhds.each bl ock of the input video
signal, froma plurality of conbinations of predictive paraneters prepared
in 8. A video encoding method of subjecting an input
video signal to ﬁotion compensation predictive encoding
by using a reference picture and a motion vector
between the input video signal and the reference
10 picture, comprising:

a step of selecting one combination, for each
block of the input video signal, from a plurality of
combinations of predictive parameters prepared in
advance; |

15 a step of designating at least one reference
picture number set to at least one reference picture;

a step of generating a prediction picture signal
in accordance with a reference picture corresponding to
the designated reference picture number and the

20 predictive parameters of the selected combination;

a step of generating a predictive error signal
representing an error between the input video signal
and the prediction picture signal; and

a step of encoding the predictive error signal,

25 information of the motion vector, the designated

reference picture number, and index information

indicating the selected combination, wherein the input



advance; 15 a step of designating at |east one reference picture nunber
set to at |east one reference picture; a step of generating a predi&t0Cdn2006
picture signal in accordance with a reference picture corresponding to the
desi gnated reference picture nunber and the 20 predictive paraneters of the
sel ected conmbination; a step of generating a predictive error signal
representing an error between the input vidgp signal and the prediction
picture signal; and a step of encoding the predictive error signal, 25
information of the notion vector, the designated reference picture nunber,
and index informtion .indigating the, select ed.porbination.  uherelo,Lhe
input 1 8 OCT 2006 °43°vPd8o S|gnaP s a S|g%a? i heP o ing a prcture Signal
i nput for each fganmg §£%§r9§99€53§i¥§a§|QPag’pﬁcthéuéﬁ n§%g?ﬁ%utn98£ for
rging two [ aced si

each franp obtalned b : el ds of an interrla nal , and a
picture signal SchpRuUE-fRQE 8§€Qi£é8|9y0$e§@%h§t@%b?§§91§§989!anthe

reference picture signal is a picture signal on a franme basis when the

input video signahtéslhbedpseba®, sheRathei ppokréntcepebrhiraneiqgand the
reference picture signal is a picture signal on a field basis when the

input 10 vjdeo sagpattuset Begpattoneastgaat bapis.for each field. 10. A
vi deo encoding nethod as clainmed in claim1l or claim?2, wherein the input
vi deo signal has a 9. A video encoding method of subjecting an input
video signal to motion compensation predictive encoding
by using a reference picture and a motion vector
between the input video signal and the reference
10 picture, comprising:

a step of selecting one combination, for each
block of the input video signal, from a plurality of
combinations of predictive parameters prepared in
advance;

15 a step of designating at least one reference
picture number set to at least one reference picture;

a step of generating a prediction picture signal
in accordance with a reference picture corresponding to
the designated reference picture number and the

20 predictive parameters of the selected combination;

a step of generating a predictive error signal
representing an error between the input video signal
and the prediction picture signal; and

a step of encoding the predictive error signal,

25 information of the motion vector, the designated

reference picture number, and index information

indicating the selected combination, wherein the input



kum nance signal and two color difference signals, and 15 the predic}iyVve
paraneter is prepared for each of the |um nance signal and the two' & AACIr 200
difference signals. 11. A video decoding nmethod conprising: a step of
decodi ng encoded data including a predictive error signal representing an
error in a 20 prediction picture signal with respect to a video signal,
notion vector information, and index informggion indicating a conbination

of at |least one reference picture nunber and a predictive paraneter; a
step of generating a prediction picture signal 25 in accordance with the

ndli cated by ¢ he Dedogkd Thaby TP o HaEi h LA dat I IR T CAATA ot

i ndi cated by the deco Index in and a step of

generating a rep ti L deoesi y i p ictiv
S Gnal and the pr otk ot on bl ot i 6 e Gaal ChRGror oo of sal b1 fvE' Savhaet er

i ncl udes informagignaof igpuei gbti 89chact ohe 286 81 hs8t by Smapgdihgersbep of
generating the prediction picture signal includes a process of calculating
a linear sum offhecreftesense phtéulecsdgaaynandi gatied bycthee sefgaence

pi cture nunber included in the decoded index information in accordance
with the weightibgphiaicfor é9chnfiebtédof nathhenteadexceadfsigadipnthand then
adding the offset included in the index information to the linear sum

12. A video decotié¢hgreectopiconpeisiggal is a picture signal on a frame

basis when the input video signal is the picture signal
input for each frame, and the reference picture signal
is a picture signal on a field basis when the input
10 video signal is the picture signal input for each
field.
10. A video encoding method as claimed in claim 1
or claim 2, wherein the input video signal has a
luminance signal and two color difference signals, and
15 the predictive parameter is prepared for each of the
luminance signal and the two color difference signals.
11. A video decoding method comprising:
a step of decoding encoded data including a
predictive error signal representing an error in a
20 prediction picture signal with respect to a video
signal, motion vector information, and index
information indicating a combination of at least one
reference picture number and a predictive parameter;
a step of generating a prediction picture signal
25 in accordance with the reference picture number and
predictive parameter of the combination indicated by

the decoded index information; and



a step of decoding encoded data including a 15 predictive error Siﬁﬁfﬂ T
representing an error in a prediction picture signal with respect LT 206
video signal, notion vector information, and index information indicating
a conbination of a designated reference picture nunber and a predictive
paranmeter; 20 a step of generating a prediction picture signal in
accordance wth the decoded reference pictuge nunber and the predictive
paranmeter of the conbination indicated by the decoded index information;
and a step of generating a reproduction video signal 25 by using the

predictive error signgl g thecpredictlon, pLELHLE #ignal; whecein e

predi ctive paraneter inc €S rnfornma wer ghtrng C

off set, 18 OCT 24 d9iARdihbeosLap-ol,0enerati 09508 RAECLAL! BReRLEEYER

signal includes a proceSs o ulating a [T nealr sum of a reference

picture signal, ﬁﬂgtﬁﬁéegiﬁﬁaiDewﬂgﬁéﬂﬁdthéeﬁﬁééﬂéﬁiQECﬁHE@m@EEPer, in
accordance with the 5 weighting factor included in the i1 ndex information,

and then addi ngitbeueéfsehfonabudes bn &heciglexngi nhotsatbpa berkhe,
| inear sum 13. A video decoding nethod according to claim1ll or 12,
wherein the wei ghtdnghéastep bfsganpoaeingftReasredOcaidenpithater. 14. A
vi deo decodi ng nethod according to claim1l or 12, wherein the video
signal is a signalonatl Ldthgdas piproressighatabbudanedgfarleaehrfsame of a
progressive of a reference picture signal indicated by the
reference picture number included in the decoded index
information in accordance with the weighting factor

10 included in the index information, and then adding the
offset included in the index information to the linear
sSum.

12. A video decoding method comprising:
a step of decoding encoded data including a

15 predictive error signal representing an error in a
prediction picture signal with respect to a video
signal, motion vector information, and index
information indicating a combination of a designated
reference picture number and a predictive parameter;

20 a step of generating a prediction picture signal
in accordance with the decoded reference picture number
and the predictive parameter of the combination
indicated by the decoded index information; and

a step of generating a reproduction video signal

25 'by using the predictive error signal and the prediction

picture signal, wherein the predictive parameter

includes information of a weighting factor and offset,



signal, a picture signal obtained for each frane 15 obtai ned by nmerging two
fields of an interlaced signal, and a picture signal obtained for TdaORT 205
field of an interlaced signal, the reference picture signal nunber
Fndicates a reference picture signal on a franme basis when the video

signal is the picture signal on a frame 20 basis, and the reference picture
signal nunber indicates a reference picturgssignal on a field basis when
the video signal is the picture signal on a field basis.

and the step of generating the prediction picture
signal includes a process of calculating a linear sum
of a reference picture signal, indicated by the decoded
reference picture number, in accordance with the

5 weighting factor included in the index information, and
then adding the offset included in the index
information to the linear sum.

13. A video decoding method according to claim 11

or 12, wherein the weighting factor has a power of 2 as

10 a denominator.

14. A video decoding method according to claim 11

or 12, wherein the video signal is a signal including a
picture signal obtained for each frame of a progressive
signal, a picture signal obtained for each frame

15 obtained by merging two fields of an interlaced signal,
and a picture signal obtained for each field of an
interlaced signal, the reference picture signal number
indicates a reference picture signal on a frame basis
when the video signal is the picture signal on a frame

20 basis, and the reference picture signal number
indicates a reference picture signal on a field basis
when the video signal is the picture signal on a field

basis.



