-1 - DESCRIPTION IMAGE RECORDING APPARATUS AND METHOD,
AND PROGRAM Technical Field [0001] The present invention relates to
image recording apparatuses and methods, and programs, and more
particularly, to an image recording apparatus and method, and a program
allowing users to arbitrarily select a recording mode concerned with a bit
rate, a resolution, etc. irrespective of an aspect ratio of a recorded moving
image. Background Art [0002] The DVD-Video standard is one of the
standards for encoding a moving %ége and recording the encoded
moving image on a DVD (Digital Versatile Disc) and is widely adopted for
commercial video cameras and video recorders (see, for example, Patent
Document 1). [0003] Fig. 19§%C&358?§rﬂ%howing horizontal x vertical

respltigns:aecepiahle OMREG (Moving RichureEXRRHS p@rpR)2 Video

recorders that perform recording operations in compliance with the
DVD-Video standard. In the NTSC (National Television System
Tech%g@ﬂittgggﬁlevision system, 2
[0001]

The present invention relates to image recording
apparatuses and methods, and programs, and more particularly,
to an image recording apparatus and method, and a program
allowing users to arbitrarily select a recording mode

concerned with a kit rate, a resolution, etc. irrespective

of. an aspect ratio of a recorded moving image.

Background Art
[C002]

The DVD-Video standard is one of the standards for
encoding a moving image and recording the encoded moving
‘image on a DVD (Digital Versatile Disc) and is widely
adqpted for commercial video cameras and vidéo recorders
{see, for example, Patent Document 1}.

[0G03]

Fig. 1 is a diagram showing horizontal x vertical
resclutions acceptable to MPEG {(Moving Picture Experts
Group} 2 video recorders that perform recording operations
in compliance with the DVD-Video standard. In the NTSC

{(National Television System Committee) television system,



four types of horizontal x vertical resolution such as 720 x 480, 704 x 480,
352 x 480, and 352 x 240 can be accepted. However, in a case where the
aspect ratio of an encoded moving image is 16:9, the resolutions of 352 x
480 and 352 x 240 cannot be accepted. In the PAL television system,
four types of horizontal x vertical resolution such as 720 x 576, 704 x 576,
352 x 576, and 352 x 288 can be accepted. However, in a case where the
aspect ratio of an encoded moving image is 16:9, the resolutions of 352 x
576 and 352 x 288 cannot be accepted. [0004] In other words, in the
DVD-Video staridand rinzoedsel where the aspectaatid of aomowvingiimage

Tegotleddy an MPEGZ yideagscordgt {5 183 heovalye ol g hotizoplal
resolution selectable for an encoding operation performed on the moving
Jage s imitetiy T04%r 720. 0005} CAEEHIdiRgHA M REGWR Videdt 1o of

Lamefas.ddeq Jecarders £le. stacthscamplians with;the PYD:Vidge 352 «
standard, a combination of the aspect ratio of a recorded moving image

A #rscording’medd cEREETRED BhtP4 YaRIBSEF a hbTiz&RE@I fésolution,

£iC. dsreentrelled; far-example: asshownsin fig:2. 40906l x vertical
resolution such as 720 x 5376, 704 x 576, 352 x 576, and

352 x 288 can be accepted. Howevey, in a case where the

aspect ratic of an encoded moving image is 16:9, the
resolutions of 352 x 576 and 352 x 288 cannot be
acceptead.

[0004]

In other words, in the DVD-Videco standard, in & case

where the aspect ratioc of a moving image recorded by an

MPEGZ video recorder i1s 16:9, the value of a horizontal

resolution selectable for an encoding operation performed
on the moving image is limited to 704 or 720.
[COO05]

Accerdingly, in known video cameras, video

reccrders, etc. strictly compliant with the DVD-Video

standard, a combination of the aspect ratioc of a recorded

moving image and a recording mode concernsd with a value
of a horizontal resolution, etc. is controlled, for
example, as shown in Fig. 2.

10006}

Referring to the example shown 1in Fig. 2, three
types




Referring to the example shown in Fig. 2, three types - 3 of recording
mode are provided. An HQ mode has a resolution of 720 x 480, where
the highest-quality encoding is performed. An SQ mode has a resolution
of 720 x 480, where the second-highest-quality encoding is performed.
An LP mode has a resolution of 352 x 480, where encoding enabling
longer-time recording of a moving image on a recording medium with the
same capacity as recording media used in other modes is performed. In
this case, however, the quality of the Tecorded moving image becomes
lower than that of the recorded moving image acquired when the HQ or
SQ mode is used. [0007] For example, when a user sets an aspect ratio

of SEEAROVRG MesGe 1 BeteeBidit o 437 oF WHEH N Hspert Fatip otalon

ing i e havi n,inpyt sq a ecorde '.%4:%%_, any of the
oF E%yg%{gﬁ?j Lg?%n%%egsgga# %%%sss%ct%g%%g 8]%5%3%%@?, when the user

persetsraniaspact ragiorafdemoving: imageltotie reeardedto-d690or wiehe
an aspect ratio of a moving image having been input so as to be recorded

theisSRTgn e L B Riidehaving a RBR2GHAPresdIRid 6F 352 carfiot bR
mod%@@ggxk resolution of 352 x 480, where encoding enabling

longer~time recording of a moving image on a recording
medium with the same capacity as recording media used in
.other modes is performed. 1In this case, however, the
gquality of the recorded moving image becomes lower than that
of the recorded moving image acquired when the HQ or SQ mode
is used.

[0007]

For example, when a user sets an aspect ratio of a
moving image to be recorded to 4:3, or when an aspect ratio
of a moving image having been input so as to be recorded is
4:3, any of the HQ, 80, and LP modes can be selected.

[0008]

However, when the user sets an aspect ratio of a moving
image to be recorded to 16:%, or when an aspect ratic of a
moving image having been input so as to be recorded is 16:9,
the LP mode having a horizontal resolution of 352 cannot be

selected.
[000%9]
In contrast, when the user selected the LP mode that

has a horizontal resolution of 352, the user cannot set an



[0009] In contrast, when the user selected the LP mode that has a
horizontal resolution of 352, the user cannot set an - 4 aspect ratio of a
moving image to be recorded to 16:9. [0010] In a case where a bit rate is
set to a low value so that a minimum recording length of a recording
medium such as a DVD can be extended, the amount of information per
pixel can be more increased by encoding a moving image that has an
aspect ratio of 16:9 at a horizontal resolution of 352 rather than 704 or
720. Consequently, improvementin? quality of the encoded moving image
can be expected. [0011] Therefore, there have been video cameras or

the like that encode a moving image that has an aspect ratio of 16:9 at a
2SHStizotar resofutforifeF 352 aﬁ‘a%@oﬁftﬁ%eeﬁ&?db‘iﬂjg?ﬁoﬁﬁgliﬁfa%e in

[ ocSpite of adopting the DVD-Video standard. In these video cameras, a
moving image is recorded using a format not compliant with the
DVD:Vides standardeand bibformationi shewingtthat themoxing.émage has
the aspect ratio of 4:3 is recorded at a predetermined position on the

EhaGrfAat [BOTLT [BatehHt DOUMERET I sbarfe st IRELaRin gt Phghs uch

as a DVD can be extended, the amount of information per
pixel can be more increased by encoding a moving image that
has an aspect ratio of 16:9 at a horizontal resolution of
352 rather than 704 or 720. Conseguently, improvement in
quality of the 'encoded moving image can be expected.
(00111

Therefore, there have been video cameras or the like
that encode a moving image that has an aspect ratio of 16:9
at é horizontal resolution of 352 and record the encoded
noving image_in spite of adopting the DVD-Video standard.

In these video cameras, a moving image is recorded using a

format not compliant with the DVD-Video standard, and
information showing that the moving image has the aspect
ratio of 4:3 is recorded at a predetermined position on the
format.
[0012]

[Patent Document 1] Japanese Unexamined Patent

Application Publication No. 2004-201170

Disclosure of Invention

Problems to be Solved by the Invention



Application Publication No. 2004-201170 Disclosure of Invention
Problems to be Solved by the Invention 5 [0013] Like the case of the
known video cameras, video recorders, etc. described above, if
operational constraints such as a nonselective recording mode for a
certain aspect ratio and, in contrast, a nonselective aspect ratio for a
certain recording mode, exist in predusts; users receive a bad impression
that the products are inconvenient since they do not know that these
constraints are due to the standard. [0014] Furthermore, in the case of a
[ (Midexg camera, or the like, that encodes a moving image that has an

aspect, (atio of16:9.a a hozontalesolution,of 352 and, ecords, Ine
enco eé moving image, the DVD on which the moving image Has been
rgecoded:using-the video cahreta @pdiie like naybe playedaback only by

-dhe pgd yideo.camera, ot the, ke, Thus, %meé@%iuﬁmeghwrﬁsaée%@@
media may not be established. [0015] Embodiments of the present
CopfErtionssEeRdb iMmprdve UsAbili by FEEMEARG operatiohad éerdtiaists
afPe@t ratioc for a certain recording mode, exist in
products, users receive a bad impression that the
products are inconvenient since they do not know that
these consitrainis are due to the standard.
[0014]

Furthermore, in the case of a video camera, or the
like, that encodes a moving image that has an aspect
ratic of 16:9% at a horizontal rescluticn of 352 and
records the encoded moving image, the DVD on which the
moving image has been recorded using the video camera or
the like mavy be played back only by the used video camera
or the like. Thus, compatibility between recording media
may not be established.

[0015]

Embodiments of the present invention seek to ilmprove
usability by removing operational constraints on a
combination of an aspect ratio of a moving image to be
recorded and a horizontal resolution from users while the
compliance with the DVD-Video standard is strictly
maintained.

Means for Solving the Problems



combination of an aspect ratio of a moving image to be recorded and a
horizontal resolution from users while the compliance with the DVD-Video
standard is strictly maintained. Means for Solving the Problems 6 - [0016]
According to a first aspect of the present invention, there is provided an
image recording apparatus for encoding a moving image and recording
the encoded moving image in compliaace-with a predetermined standard,
the image recording apparatus comprising: aspect ratio setting means for
setting a first or second aspect ratio as an aspect ratio for encoding a
[ ;Mdving image to be input, in accordance with an operation performed by

a user, CEec%glirg r]ggd% sﬁt;cngtmggns <f:gr soe%ti%g %excgr%g% mode for
enco mgcfﬁe moving image in accordance With an opera%on performed

ibysntsernthe: recording mede being eoncenned: witheobit tate antbaratus
resolution; decision making means for setting a first or sgcond res Iuctlion

£ 6 STELMNOH 16r Bcadifg thE Hiovitly® imae T abordance With s

meombinationgef the aspaet fatio-and, therecopding mede; bothl ofwhicha rd,
having been set; and encoding means for encoding the moving image at
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setting means for setting a first or second aspect ratio
as an aspect ratic for encoding a moving image to be
input, in accordance with an operation performed by a
user; recording mode setting means for setting a
recording mode for encoding the moving image in
accordance with an operation performed by a user, the
recording mode being concerned with & bit rate and a
resolution; decision making means for setting a first or
second resolution as a resolution for encoding the moving
image 1in accordance with a combination of the aspect
ratio and the recording mede, both of which having been
set; and encoding means for encoding the moving image at
the resclution having been set by the decision making
means. The decision making means sets the first
resolution as a resclution for encoding the moving image
irrespective of the recording mode having been get in a
case where the aspect ratioc having been set is the first
aspect ratio.

[0017]

The decision making means can set a horizontal
resolution of 720 or 704 for encoding the moving image
irrespective of the recording mode having been set in a
case where the aspect ratic having been set is 16:9.

(0018}



means. The decision making means sets the first resolution as a
resolution for encoding the moving image irrespective of the recording
mode having been set in a case where the aspect ratio having been set is
the first aspect ratio. [0017] The decision making means can set a
horizontal resolution of 720 or 704_1‘01; encoding the moving image
irrespective of the recording mode having been set in a case where the
aspect ratio having been set is 16:9. [0018] - 7 The predetermined
standard is determined on the basis of information on a recording
medidrhornowkich tee v iR gdimagedravingbeert ensodedtby thet he

paiaeding means,is recorded, andthe degision making-means, gansetfie

first or second resolution as a resolution for encoding the moving image
MESTHESh OFRfi T ta e BB o FMTY Nt MRANG heehset ireshettivedt e 13

rasReek Eatio having heensel JAgncastwheredbe-nredatermined:siandargs -
having been determined is the DVD-VR standard. [0019] The image
YecBiding appardtas accordity f eftiudinents of the presdnt ientitn

rean fustheningiude, deteglingameans fordeiectinganiaspecidatio bhaing
ﬂgggnget irrespective cof the aspect ratio having been set
in a case where the predetermined standard having been
determined is the DVD-VR standard.

[0019]

The image recording apparatus according to
embodiments of the present invention can further include
detecting means for detecting an aspect ratic of a moving
image having been input. The decision making means can
set the first or seccnd resolution as a resoluticn for
encoding the moving image in accordance with a
combination of the aspect ratio having been detected or
set and the recording mode.

[0G20]

According to a sscond aspect, there is provided an
image reccrding method of an image reccrding apparatus
for encoding a moving 1mage and recording the encoded
moving image in compliance with a predetermined standard,
the image recording apparatus Including, aspect ratio
setting means for setting a first or second aspect ratio
as an aspect ratio for encoding & moving image Lo be
input, in accordance with an operation performed by a
user, and recording mode setting means for setting a
recording mode for encoding the moving image in

accordance with an operation performed by a user, the



image having been input. The decision making means can set the first or
second resolution as a resolution for encoding the moving image in
accordance with a combination of the aspect ratio having been detected
or set and the recording mode. [0020] According to a second aspect,
there is provided an image recording method of an image recording
apparatus for encoding a moving image and recording the encoded
moving image in compliance with a Qrpade“tmermined standard, the image
recording apparatus including, aspect ratio setting means for setting a
first or second aspect ratio as an aspect ratio for encoding a moving
- #1396 16 e dnpult, inagcordanse with,anopgtation performed by 2 usgh, o
and recording mode setting means for setting a recording mode for
reRcodihngthe mdvify iMAGET acR6RIGhERINIt&S Operatiorrpericristr @
dby aeusel, thesifankecording made bejng €oneerngd with.a bit rate angbaond
resolution, the image recording method comprising: a decision making .
LSRpISsetiing' & fifst of S8Luid Fesditifiorr 88 resBlufiol forettotiifs 17
a moving: iage.Jdn t&ccardanee with & combidatien okamaspect saticantha 2
[geording made, both,of which having been.set; and an, gneoding stepof
encoding the movihg image at the
enceding step of encoding the moving image at the

resolution having been set in the decision



resolution having been set in the decision - 8 making step. In the decision
making step, the first resolution is set as a resolution for encoding the
moving image irrespective of the recording mode having been set in a
case where the aspect ratio having been set is the first aspect ratio.
[0021] According to a third aspect, there is provided a program for
controlling an image recording apparatus, the image recording apparatus
including, aspect ratio setting means for setting a first or second aspect
ratio as an aspect ratio for encoding a moving image to be input, in
accordance with an operation perforried by a user, and recording mode
setting means for setting a recording mode for encoding the moving
image in accordance with an operation performed by a user, the
MGEAoTding-Afdde being Eonceified With ABitta@ atda reSBftibn “the
rfpfegran 6ausing SeGoMpUter t:eXEGIHE oProEesSing COMPAISING:8 moving
decision making steg of sgtti a first or second r§solution as abresolution

6P Endodittg BTHOVING iMags T aceordandevilly 3 Tomibinatibn ot ah 5-
iraspectratiovdndra recerding modey bothvotwikith daving been setzandan
ffgggdg\gpsége o;aeQ%%Qing the moving image at the
{00213

According to a third aspect, there is provided a
program for controlling an image recording apparatus,
the image recording apparatus including, aspect ratio
setting means for setting a first or second aspect ratioc
as an aspect ratic Ifor encoding a moving image Lo be
input, in accordance with an operation performed by a
user, and recording mode setting means for setting a
recoraing mode for encoding the moving image in
accordance with an operation performed by a user, the
recording mode being concerned with a bit rate and a
resolution, the program causing a computer to execute
processing comprising:
a decision making step of setting a first or second
resolution as a resclution for encoding a moving image in
acceordance with & combination of an aspect ratio and a
recording mode, both of which having been set; and an
encoding step of encoding the moving image at the
resolution having been set in the decision making step.
In the decision making step, the first resclution is set
as a resclution for encoding the moving image
irrespective of the recording mode having been set in a
case where the aspect ratico having been set is the first

aspect ratio.



resolution having been set in the decision making step. In the decision
making step, the first resolution is set as a resolution for encoding the
moving image irrespective of the recording mode having been set in a
case where the aspect ratio having been set is the first aspect ratio. - 8a -
[0022] In embodiments of the present invention, a first or second
resolution is set as a resolution for encoding a moving image in
accordance with a combination of an aspect ratio and a recording mode,
both of which having been set, and the moving image is encoded at the
resolution having been set. When the aspect ratio having been setis a
first aspect - 9 ratio, the first resolution for encoding the moving image is
set irrespective of the recording mode having been set. Advantages
E%@Z@] According to the present invention, usability can be improved by
remoying aperationah eansiraints on gr sembination of an@aspedt ratigetaor
movir%; image to be recorded and a horizontal resolution from users while

S Eomphiance with the BVBVIdES standardJs Shrictlyy To encoding a

moving image in  accordance with a combination of an
aspect ratio and a recording mode, both of which having
been set, and the moving 1image is encoded at the
resolution having been set. When the aspect ratio having

been set is a first aspect



maintained. Brief Description of the Drawings [0024] Fig. 1 is a diagram
showing horizontal x vertical resolutions acceptable in the DVD-Video
standard. Fig. 2 is a diagram showing combinations of an aspect ratio
and a recording mode concerned with a value of a horizontal resolution,
etc. for maintaining strict compliance with the DVD-Video standard. Fig. 3
is a block diagram showing an exemplary configuration of a moving
image recording apparatus in which the present invention is applied. Fig.
4 is a block diagram showing an-exemplary configuration of a control
section shown in Fig. 3. Fig. 5 is an example of a setting display for
selecting - 10 a format, an aspect ratio, and a recording mode. Fig. 6 is a
ratflowchar showing:ae first wecaorlingp stast prodess. Hig. hisramiagranye is -
showing combinations of an aspect. ratio and a recording mode which are
Set CAFABIRRSIEing Used by & AfoviTy tHage Pécdtding dppaidtus Stig. 8 is a

Advgg\yglagg showing a second recording start process. Reference Numerals

[0023]

According to the present invention, usability can be
improved by removing operational constraints on a
combination of an aspect ratio' of a moving image to be
recorded and a horizontal resolution from users while the
compliance with the DVD-Video standard is strictly

maintained.

Brief Description of the Drawings
[0024]

Fig. 1 is a diagram showing horizontal x wvertical
resolutions acceptable in the DVD-Video standard.

Fig. 2 is a diagram showing combinations of an aspect
ratio and a recording mode concerned With a value of a
horizontal resolution, etc. for maintaining strict
compliance with the DVD-Video standazd.

Fig. 3 is a block diagram showing an exemplary
configuration of a moving image recording apparatus in which
the present invention 1s applied.

Fig. 4 is a block diagram showing an exemplary
configuration of a control secticn shown in Fig. 3.

Fig. 5 is an example of & setting display for selecting



[0025] 1 moving image recording apparatus, 11 operation input section,
12 control section, 13 control line, 14 image input section, 15 encoding
section, 16 recording section, 17 DVD, 18 decoding section, 19 output
section, 20 Ul generating unit, 21 aspect ratio discriminating unit, 22
aspect ratio setting unit, 23 recording mode setting unit, 24 format setting
unit, 25 determining unit, 26 horizontal resolution decision unit Best Mode
for Carrying Out the Invention [0026] A specific embodiment in which the
present invention is applied willnéw be described in detail with reference
to the accompanying drawings. - 11 - [0027] Fig. 3 is a diagram showing
an exemplary configuration of a moving image recording apparatus in

a Hpkichtthedsresene dhiverticis applied. Theahdbing invage recording

apparatus 1 encodes a moving image having.been input and then records
thegéﬁéoged’ ?n(?virgg ?%%%%rén%hf %5!1'?. I%lé:g%'ltigﬁ%ﬁlregllrﬁgvﬁ@airmtage

prdessding apparatus 1 reads and plays back encoded data having been
recorded on the DVD 17 and then outputs a moving image acquired as a
redtiifof thelflagbdéil BisetatibAttéd totefevididn FEéeiver odtcant aspect

rat%%p§§gygytrecording mode which are capable of being used

by a moving image recording apparatus.
Fig. 8 is a flowchart showing a second recording start

process.

Reference Numerals

[0025)

1 moving image recording apparatus, 11 operation input
section, 12 control section, 13 control line, 14 image input
section, 15 encoding section, 16 recording section, 17 DVD,
18 decoding section, 19 output section, 20 UI generating
unit, 21 aspect ratio discriminating unit, 22 aspect ratio
setting unit, 23 recording mode setting unit, 24 format
setting unit, 25 determining unit, 26 horizontal resolution

decisicon unit

Best Mode for Carrying Out the Invention
[002¢]

A specific embodiment in which the present invention is
applied will now be described in detail with reference to

the accompanying drawings.



stage. [0028] The moving image recording apparatus 1 is provided with
an operation input section 11, a control section 12, an image input section
14, an encoding section 15, a recording section 16, a decoding section
18, and an output section 19. The operation input section 11 receives a
user's operation and outputs an operational signal corresponding to the
user's operation to the control section 12. The control section 12 controls
each section of the moving image recording apparatus 1 via a control line
13. The image input section 144s &isection to which an image signal
supplied from an external apparatus (not shown) is input. The encoding
section 15 encodes the image signal having been input. The recording
{008&¢tion 16 records the encoded image - 12 signal (encoded data) onto
the DVD 17 and reads the encoded data having been recorded on the

DVBA7. THe*dEcGdifig “EBLtidt 18 Hécolles Hidehbded Vidra Hamg™
of Regnyead from ,the RVD-17 into.an image signal. The output section 19

outputs the decoded image signal to an external apparatus (not shown).
invi0020}nThe -oaepaﬁ@rdinptmsecmonmgs Toatigured:bygforgexample tans
1 egzgggécgng%%?;gwﬁggggl%ﬁ%@égsggiﬁjggput and then records
the encoded moving image ontoc a DVD 17. In addition, the
moving image recording apparatus 1 reads and plays back
encoded data having been recorded on the DVD 17 and then
cutputs a moving image acquired as a result of the playback
operation to a television receiver, etc. at a subsequent
stage.
[eozs]

The moving image recording apparatus 1 is provided with

-an operation input section 11, a control section 12, an
image input section 14, an encoding section 15, a recerding
section 16, a decoding section 18, and an cutput section 19.
The operation input section 11 receives a user's operation
and outputs an operational signal corresponding to the
user's operation to the control section 12. The control
section 12 controls . each éection of the moving image‘
recording apparatus 1 via a control line 13. The image
input section 14 is a section to which an image signal
supplied from an external apparatus {(not shown) is input.

The encoding section 15 encodes the image signal having been

input. The recording section 16 records the encoded image



the surface or the like of the moving image recording apparatus 1. [0030]
The external apparatus supplying an image signal to the image input
section 14 may be, for example, a video camera capable of taking a
moving image, a tuner for receiving television broadcasts, etc. The image
signal supplied to the image input section 14 may have a fixed aspect
ratio, or the aspect ratio of the image signal may be set in the moving
image recording apparatus 1. [0031] The encoding section 15 encodes
the image signal having been mpt# from the image input section 14 in
compliance with the DVD-Video standard having been adopted or in
compliance with either the DVD-Video or DVD-VR standard having been
sigiplectity 488 pt: ahdden Siputs/thel 713 néhdristrdatacaciuirstids

dat £ 1ESWLOf h&ggggg&%ﬁ&%%@%g the maving ipage recordin

apparatus e output section 19 outputs not only the image

secisignall bavingdaeen dreoded bydhedeaoding.section 8 hut adseianrom
image signal of a setting display 31 for various settings (Fig. 5) to a
the spifdellieht Stage? THAGReP iiage sigridlts GeretatetPy HR& coftrol

outsgggo@h]&z'd-la—ahceog)étgrri"fhlaagpé)%r%%unsal to an external apparatus

{not shown).
[002¢]

The operation input section 11 is configured by, for
example, a remote controller or a push butten disposed on
the surface or the like of the moving image recording
apparatus 1.

[0030]

The external apparatus supplying an image signal to the
image input secticn 14 may be, for example, a video camera
capable of taking a moving image, a tuner for receiving
televigicdn broadcasts, etc. The image signal supplied to
the image input:section 14 may have a fixed aspect ratio, or
the aspect ratio of the image signal may be set in the
moving image recording apparatus 1. |
[0031]

The encoding section 15 encodes the image signal having
been input from the image input section 14 in compliance
with the DVD~Video standard having been adopted or in
compliance with either the DVD-Video or DVD-VR standard

having been selectively adopted, and then outputs the



to which the output section 19 outputs these image signals may be, for
example, a television receiver. [0033] Next, Fig. 4 is an exemplary
configuration of the control section 12. The control section 12 is provided
with the following units: a Ul generating unit 20 for generating display
data of the setting display 31 enabling users to select arecording format,
a recording mode, an aspect ratio, etc.; an aspect ratio discriminating unit
21 for discriminating an aspect ratio of the image signal having been
supplied to the image input section;k4;-an aspect ratio setting unit 22 for
setting an aspect ratio in accordance with a selection operation
performed by a user by means of the setting display 31; a recording
endPede sefing upi23-fon seiting acracording meade iR asgordange:with @on
selection operation performed by a user by means of the setting display
Lo FheamPE FoEmalsetting LAY foF settig at-ti Yecording format in
{0 rdance with a selection operation performed by a user by means of
the setting display 31. [0034] In addition, the control section 12 is
provigedwithn the; foltovdng unitsia geterminingowniy 2bifer dateyminingnal
which recording mode and aspect ratio have been set, in accordance with
hathagebghof enRefaichmifaforiByedng section 18 but also an

image signal of a setting display 31 for various settings
{(Fig. 5) to a subsequent stage. The latter image signal is
generated by the control section 12. The external apparatus
to which the output section 19 outputs these image signals
may be, for example, a television recelver.

[0033]

Next, Fig. 4 is an exemplary configuration of the
control sectién 12. The control section 12 is provided with
the follewing units: a UI generating unit 20 for generating
display data 6f the setting display 31 enabling users to
select a recording format, a recording mode, an aspect ratio,
etc.; an aspect ratio discriminating unit 21 fox
discriminating an aspect ratio of the image signal having
been supplied to the image input section 14; an aspect ratio
setting unit 22 for setting an aspect ratio in accordance
with a selection operation performed by a user by means of
the setting display 31; a recording mode setting unit 23 for
setting a recording mode in accordance with a selectiocn
operation performed by a user by means of the seiting

display 31; and a format setting unit 24 for setting a



aspect ratio discriminating unit 21 or setting by the aspect ratio setting
unit 22, and the results of settings by the recording mode setting unit 23
and the format setting unit 24; and a horizontal resolution decision unit 26
for setting a horizontal resolution in accordance with the result of
determination by the determining unit 25. [0035] In the determining unit
25, in a case where the aspect ratios shown as the results of
discrimination by the aspect ratio discriminating unit 21 and setting by the
aspect ratio setting unit 22 differ fram-each other, a setting in which one
of the aspect ratios is prioritized over the other one can be made. [0036]
The exemplary configuration shown in Fig. 4 may be implemented by

rechardwagref orseftwane 0037 Figebiud atdiagram showing apexample of
the setting - 15 display 31 generated by the Ul generating_ unit 20.

PeT BB gt ﬂwe“éﬁeﬁnBPér%?éb‘ia%hBRﬁ] Mg B AHE BYER Widéo

(ooSigndard, an aspect ratio of 16:9, and an LP mode are selected as a
recording format, an aspect ratio, and a recording mode, respectively.
[Oaﬁ8pdd1tlon, the control section 12 is provided with

the following units: a determining unit Z5 for determining
which recording mode and aspect ratio have been set, in
accordance with the result of either discrimination by the
aspect ratio discriminating unit 21 or setting by the aspect
ratio setting unit 22, and the results of settings by the
recording mode setting unit 23 and the format setiting unit
24; and a horizontal resoclution decision unit 26 feor setting
a horizontal resoclution in accordance with the resuit of
determination by the determining unit 25.

{0035]

In the determining-unit 25, in a case where the aspect
ratios shown as the results of discrimination by the aspect
ratioc discriminating unit 21 and setting by the aspect ratio
setting unit 22 differ from each other, a setting in which
one of the aspect ratios is pricritized over the other one
can be made.

[0036]

The exemplary configuration shown in Fig. 4 may be
implemented by hardware or software.
[CO37T]

Fig. 5 is a diagram showing an example of the setting



A user can select a recording format out of the DVD- Video and DVD-VR
standards, an aspect ratio out of the wide aspect ratio of 16:9 and a _
normal aspect ratio of 4:3, and a recording mode out of HQ, SQ, and LP
modes by moving a cursor displayed on the setting display 31 using the
operation input section 11. These selection operations have no
operational constraints such as a non-selective combination of the aspect
ratio of 16:9 and the LP mode. The recording format may be selected by
the control section 12 on the basig 6f the information having been
recorded on the DVD 17 in advance without being selected by a user
using the setting display 31. The selection of the recording format by the
dispdatyolsectienct2 iserhOrg generdll [G3393 YWhienda televisidn system of
the moving image recording apparatus 1 is NTSC, in the HQ mode, a bit

ReT P8 With the high&StVBIIETY uSeE Farit high F&8ofttion thorizontalsk PV P~

viquerticabresolutions 7:20.x 480) apdhighest-uality ,@ncoding iSode are
performed. Similarly, in the SQ mode, a bit - 16 rate with the second
selhighest value iseseddiand Highmegsolwtiora@hpeizontal iivertigatiresolution

= 720 x 480). and second-highest-quality encoding is performed. Similarly
*ECLIGnHh et G688 S bitfaté with the lowest value is used, and

[oolewyrresolution (horizontal x vertical resolution =

A user can select a recording format out of the DVD-
Video and DVD-VR standards, an aspect ratio out of the wide
aspect ratio of 16:9 and a normal aspect ratic of 4:3, and a
recording mode out of HQ, S0, and LP modes by moving a
cursor displayed on the setting display 31 using the
operation input section 11. These selection operations have
no operational constraints such as a non-selective
combination of the aspect ratic of 16:9 and the LP mode.

The recording format may be selected by the conﬁrol section
12 on the basis of the information having been recorded on
the DVD 17 in advance .without belng selected by a user using
the setting display 31. The selection of the recording
format by the control section 12 is more general.

(06397

When a television system of the moving image recording
apparatus 1 i1s NTSC, in the HQ mode, a bit rate with the
highest wvalue is used, and high-resolution (horizontal x
vertical resolution = 720 x 480) and highest-gquality

encoding is performed. Similarly, in the SQ mode, a hit



352 x 480) encoding and high-resolution (horizontal x vertical resolution =
720 x 480) encoding are performed when aspect ratios are 4:3 and 16:9,
respectively, so as to achieve longer-time recording of a moving image on
a recording medium with the same capacity as recording media used in
other modes. In this case, however, the quality of the recorded moving
image becomes lower than that of the recorded moving image acquired
when the HQ or SQ mode is used. [0040] In any of the recording modes,
the value of the horizontal resolutiaremay be 704 instead of 720. When a
television system is PAL, the value of the vertical resolution can be 576
and 288 instead of 480 and 240 of the NTSC, respectively. [0041) Next,
raadfirst recordmestastgrocess performedebyi the: saovingrmagestecording
re%;)sgaratus 1 will be described with reference to a flowchart of Fig. 6. The
|

%%8Pdi680§fa?f’ﬁfc?c%s§ i¥ peHbrmbd Witer e Movind fhate? 80!
andecrding:- 11 APPArAIYS 1L adopts Qi the PYDsVideq standard; Asa ) ,

premise of the process, an aspect ratio and a recording mode of an
agimagehrad-beeh Betected in aottrdaxice witlt b selectionvesperatione is
usggﬁogggdf§a§££§gf§%g§§n?égggggﬁgg] ® vertical resclution =
352 x 480} encoding and high-resolution (horizontal x
vertical resolutdion = 720 x 480) encoding are performed when
aspect ratios are 4:3 and 16:9, respectively, so as to
achieve longer-time recording of a moving image on a
recording medium with the same capacity as recording media
used in other modes. 1In this case, however, the quality of
the recorded moving image becomes lower than that of the
recorded moving image acguired when the HQ or SO mode is
used.

[G040]

In any of the recording modes, the value of the
horizontal resolution may be 704 instead of 720. When a
television system is PAL, the value of the vertical
resolution can be 576 and 288 instead of 480 and 240 of the
‘NTSC, respectively.

{00417

Next, a first recording start process performed by the

moving image recording apparatus 1 will be described with

reference to a flowchart of Fig. 6. The first recording

start process is performed when the moving image recording



display 31. [0042] In step Si, the determining unit 25 included in the
control section 12 determines whether the recording mode having been
selected by a user is the LP mode in accordance with the result of setting
having been input from the recording mode setting unit 23. If it is
determined that the recording mode is the LP mode, the process
proceeds to step S2. In step S2, the determining unit 25 included in the
control section 12 determines whether an aspect ratio for recording a
moving image is 16:9 in accordanéé with the results of discrimination and
setting having been input from the aspect ratio discriminating unit 21 and
the aspect ratio setting unit 22, respectively. If it is determined that the
appaspeeeraticfdr pEcording athevibiginmbigeeis 156:9thar procéss proceeds

rolQ s'{taepo,??; LQeO43golne§$tep Sa% the %etermi in%ungchao%tiggct)sréhe od
Prefstermination rBsdits oF’éteps STRAdS2 o the AdHzSNtaT Fe50IUIBN"®

of decisieuni2f. Jhenharizantakeesolution. slegision URitZb setsdhection
horizontal resolution of 720, and - 18 then informs the encoding section

ope I8TgftheforZoRtadrdsolatioy having Beem settds Well &stiieiretording

disgloadye ﬁa.ving been selected by a user. The encoding section 15

{00427

. In step 51, the determining unit 25 included in the
contrel secticn 12 determines whether the recording mode
having been selected by a user is the LP mode in accordance
with the result of setting having been input from the
recording mode setting unit 23. If it is determined that
tﬂe recording mode is the LP mode, the process proceeds to
step S2.  In step S2, the determining unit 25 included in
the control section 12 determines whether an aspect ratio
for recording a méving image is 16:9 in accordance with the
results of discrimination and setting having been input from
the aspect ratio discriminating unit 21 and the aspect ratio
setting unit 22, respectively. If it is determined that the
aspect ratic for recording a moving image is 16:9, the
process proceeds to step 53.
[0043)

In step 83, the determining unit 25 outputs the

determination results of steps 51 and 352 to the horizontal
resolution decision unit 26. The horizontal resolution

decision unit 26 sets the horizontal resclution of 720, and



starts an encoding operation on an image signal having been input from
the image input section 14 using the LP mode (720 x 480) in response to
the information from the horizontal resolution decision unit 26, and then
outputs the encoded data acquired as a result of the encoding operation
to the recording section 16. [0044] In step S4, the recording section 16
starts to record the encoded data having been input from the encoding
section 15 onto the DVD 17. [0045] In step S2, if it is determined that the
aspect ratio for recording a moving dmage is not 16:9 (in other words, the
aspect ratio is 4:3), the process proceeds to step S5. [0046] In step S5,
the determining unit 25 outputs the determination resultsof steps Sl and
theg2itp therorizontalnresdlatbrrdedision hit 26. The horizbhtdl Fedolution
scisionunit 26 sets the horizontal resolution of 352.and {hen informs
e encoding Section 15 of the HoriZontal resolution ﬁaV|nglbgen setas
havWel asdbe recowding mede havieg beemselectedbyna usebrhkg 15
encoding section 15 - 19 starts an encoding operation on an image signal
st apAving ek Msutdroraha ifrgednpatsedtivicl 4 bging e MR o de e n

inﬁgngrom the image input section 14 using the LP mode (720

resd
t

% 480) in response to the informatiocn from the horizontal

resolution decision unit 26, and then outputs the encoded

data acquired as a result of the encoding operation to the
recording section 16.

[0044]

In step 54, the recording section 16 starts to record
the encoded data having been input from the encoding section
15 onte the DVD 17.

[0045)

In step 82, if it is determined that the aspect ratio
for recording a moving image is not 16:9 (in other words,
the aspect ratio is 4:3)., the process proceeds to step 85.
(00461

In step S5, the determining unit 25 ocutputs the
determination results of steps £1 and 52 to the horizontal
resolution decision unit 26. The horizontal resolution
decision unit 26 sets the horizontal resolution of 252, and
then informs the encoding section 15 of the horizontal
resolution having been set as well as the recording mode

having been selected by a user. The encoding section 15



X 480) in response to the information from the horizontal resolution
decision unit 26, and then starts to output the encoded data acquired as a
result of the encoding operation to the recording section 16. [0047] In
step S, if it is determined that the recording mode having been selected
by a user is not the LP mode, the process proceeds to step S6. In step
S6, the determining unit 25 outputs the determination result of step Sito
the horizontal resolution decision unit 26. The horizontal resolution
decision unit 26 sets the horizontal ¥ésoelution of 720, and then informs
the encoding section 15 of the horizontal resolution having been set as
well as the recording mode (the HQ or SQ mode) having been selected
sthyte user cThe @hcodingesedtionn 1 5starts aneneodingepeitationn onkaen
mirpl%g%rséqpa}:lrbavi been input from the image input section 14 using the

n
ecording mode ﬁ%‘% B iSEE (720" % 480) Having be8n'Setsctéd”
« By @ user ingespanse {o the, Jnfarmation from the orizontal resolution;
decision unit 26, and then starts to output the encoded data acquired as a
refasiittofthedsrvcotiing opridtichbto thedretording section t16. cThisuendsithe
eng:%%cer(iptg)a[]t%f tatlg first reé:ording start process, - 20 - [004811 )
gulired as result of the encoding operation

to the recording section 16.

[0047]

In step 51, if it is determined that the recording mode
having -been selected by a user is not the LP mode, the
process proceeds to step S56. 1In step 56, the determining
unit 25 outputs the deteérmination result of step $1 to the
horizontal resolution decision unit 26. The horizontal
resolution decision unit 26 sets the horizontal resolution
of 720, and then informs the encoding section 15 of the
~horizontal resolution having been set as well as the
recording mode {the HQ:obr SQ mode} having been selected by a
user. The encoding section 15 starts an encoding operation
on an image signal having been input from the image input
section 14 using the recording mode (the HO or $Q mode) (720
x -480) having been selected by a user in response to the
information from the horizontal resclution decision unit 26,
and then starts to output the encoded data acguired as a
result of the encoding operation to the recording section 16.

This ends the description of the first recording start

process.



As described above, according to the first recording start process, as
shown in Fig. 6, when the aspect ratio is 16:9 in a state that the LP mode
is selected, the horizontal x vertical resolution is set to 720 x 480.
Similarly, when the aspect ratio is 4:3 in a state that the LP mode is
selected, the horizontal x vertical resolution is set to 352 x 480. Similarly
again, when the HQ or SQ modeTis&elected, the horizontal x vertical
resolution is set to 720 x 480 irrespective of the aspect ratio. Accordingly,
the moving image recording apparatus 1 can encode a moving image,

[ @héahen record the encoded moving image onto the DVD 17 without

violatjf Vd ndard whllganl w;cn(g ysers arbctrgll Select
arecorrgglr%qé%ﬁl%c}l[dPD arcéd%a%gézpecta rafio. Thu 58 compat|b| ity “of the D Dcf7 K
s opnvhieki e ehcoded dhtaias tbeBhdecordedsythelmoviagdmageatio

i fecarding; apparatus. 1. can-he maintained., [0049] Hawever, in a case

where an image having an aspect ratio of 16:9 is encoded at the
NpbriZERtaR X Vertical treSsiutisR B 72030480 Ssifi§ thé EPMBds sbidsto

she: campliantwith the,DVAXkVideo standard; the;quality of the: imagerat

probably becomes lower than that of the image having an aspect ratio of
tlﬁf’e Hnd HaVhg Bedit eRETTEl atife REZdrtaeverticdfeSoridion of 352
rXABOMSIDG is set to 352 x 480. Similarly again, when

the HQ or 350 mode is selected, the horizontal x vertical
resclution is set to 720 x 480 irrespective of the aspect
ratio. Accordingly, the moving image recording apparatus
1 can encode & moving image, and then reccrd the encoded
moving image ontc the DVD 17 without viclating the DVD-
Video standard while allowing users to arbitrarily select
a recording mode and an aspect ratio. Thus,
compatibility of the DVD 17 on which the enccded data has
been recordaed by The moving image recording apparatus 1
can be malntained.

[0049]

However, 1in a case where an image having an aspect
ratic of 16:9 1s encoded at the horizontal x vertical
resclution of 720 x 480 using the LP mode so as to be
compliant with the DVD-Video standard, the quality of the
image ©probably becomes lower than that of the image
having an aspect ratio of 4:3 and having been encoded at
the horizontal x wvertical resolution of 35%2 x 480 using

the LP



the LP - 21 mode, namely, not being compliant with the DVD-Video
standard, since the amount of code per pixel is smaller. [0050] Next, a
second recording start process executed by the moving image recording
apparatus 1 will be described with reference to a flowchart of Fig. 8. The
second recording start process is performed when the moving image
recording apparatus 1 is compliantwithlboth the DVD-Video and DVD-VR
standards. As a premise of the process, a recording format, an aspect
ratio of an image, and a recording mode had been selected in

mogRordiditeWith YRE Sefectisn SPBRAtigH FertbrmedtbFa BT By #féans of
stthe setiing display 31 {00hdd uHhe differente heiween:tbe seeonghanddirst
{ Or$§§rging start processes is that the second recording start process has
S 11 between steps S1 and S2 of the first recording start process.
The desdriptionof the: bthersteps havingdike numeralssfoe like steps afy

the_first recording star process will be omiged. [90"5&]l f{n Steppll th%@ g

the moving 1ha Ing apdarat Us egd
determining unit 25 determines. whether the recording format avméjbeen

wxxmyﬁgd@yqpce to a flowchart of Fig. 8. The second
recording start process is performed when the moving
image recording apparatus 1 is compliant with both the
DVD-Video and DVD-VR standards. As a premise of the
process, a recording format, an aspect ratico cof an image,
and a recording mcde had been selected in accordance with
the selection operation performed by a user by means of
the setting display 31.

[0051]

The difference between the second and first
recording start processes is that the second recording
start process has step 511 between steps 81 and 32 of the
first recording start process. The desgription of the
other steps having like numerals for like steps of the
first recording start process will be omitied.

F00527

In step 811, the determining unit 25 determines
whether the recording format having been selected by a
user is the DVD-VR standard in accordance with the result
of setting having been input from the format setting unit
24. If it is determined that the selected standard is

the DVD-VR standard,



user is the DVD-VR standard in accordance with the result of setting
having been input from the format setting unit 24. If it is determined that
the selected standard is the DVD-VR standard, - 22 the process
proceeds to step S5. In contrast, if it is determined that the selected
standard is not the DVD-VR standard, the process proceeds to step S2.
Since the succeeding process is simftarto that of the first recording start
process described above, the description thereof will be omitted. [0053]
As described above, according to the second recording start process, in a
ChesBhitEre Ihe BRASSAded Statddtd s selected> fike Tic*first técatding®
destartriroeess descrined ahovecwhenarsaspect ratio iscib:9 ik astaterr
thatdthe P mode is selected, the horjzontal x verticaﬂ resoSIution ist etto
SR A80. Sty When an %%Sé‘%%sra&&is%%ﬁn% state’that the TP
simode isi selected; dlve hbazantaliX wertical relsetutiof isiset thi 852 x 480.
- il goain, whep he HQ or 50 madle js _selegted. fie batizonialy o,

vertical resolution’is’set fo 720X irrespective of the aspect ratio.
thxseerdingly ! théenovinig imedge recording apparatus 1 can encode a

[d'@@\éil?g image, and then record the encoded moving image

As described above, according to the second
recording start process, in a case where the DVD-Video
standard 1s selected, like the first reccrding start
process described above, when an aspect ratio is 16:9 in
a state that the LP mcde is selected, the horizontal x
vertical resclution is set to 720 x 480. Similarly, when
an aspect ratio is 4:3 in a state that the LP mode is
selected, the horizontal x vertical resolution i1s set to
352 x 480, Similarly again, when the HQ or 3¢ mode is
selected, the horizontal x vertical resclution 1s set to
720 x 480 irrespective of the aspect ratio. Accerdingly,
the moving image recording apparatus 1 can encode a
moving image, and then record the encoded moving image
onto the DVD 17 without wviocolating the DVD~-Video standard
while allowing users to arbitrarily select a recording
mode and an aspect ratio.

[0054]
However, in a case where an image having an aspect

ratio of 16:9 is encoded at the horizontal x vertical



onto the DVD 17 without violating the DVD-Video standard while allowing
users to arbitrarily select a recording mode and an aspect ratio. [0054]
However, in a case where an image having an aspect ratio of 16:9 is
encoded at the horizontal x vertical - 23 resolution of 720 x 480 using the
LP mode so as to be compliant with the DVD-Video standard, the quality
of the image probably becomes lowée than that of the image having an
aspect ratio of 4:3 and having been encoded at the horizontal x vertical
resolution of 352 x 480 using the LP mode, namely, not being compliant
with the DVD- Video standard, since the amount of code per pixel is

- Soaller.[005%]r Iy contkasts in & saseywheee the RYB:-VRstapdard ipe
which the combination of an asrggct ratio and a horizontal res;;),lgtion :%n%
fcal ¢

HikBd 1S Adoptbd whefi the TP'Bae i€ seikttdd thé RoriZbitat x Veft
imeseutiaroissget {0 s xd80lmespectiverof theaaspect tako. ikcooedingly,
the deterioration of.ima a re\ﬁean"g_ed sir&c};geg}e arggggtdofa N

h%gag%e%n.afaecb T eﬁW%%y%R%bgéﬁ lﬂ? enb

piXel does not decrease like In e case ofthe Image neing
tlioenipliantzwith tHe PVR-Videw stamderdtion of 352 x 480 using
the LP mode, namely, not being compliant with the DVD-
Video standard, since the amount of code per pixel is
smaller.

[0055]

In cenirast, in a case where the DVD-VR standard in
which the combination of an aspect ratio and a horizontal
rescolution is not fixed is adopted, when the LP mode is
selected, the horizontal x vertical resolution ig get to
352 x 480 irrespective of the aspect ratlic. Accordingly,
the deterioration of image quality can be prevented since
the amount of code per pixel does not decrease like in
the case of the image being compliant with the DVD-Video
standard.

[0056]

According to the moving image recording apparatus 1,
users’ requests to record an image signal having an
increasingly used aspect ratio of 16:9 for longer
recording time using the low-bit-rate LP mode can be
satisfied.

(00571

The present invention can be applied to not cnly the

moving image recording apparatus 1 of this embodiment but

also videco cameras, video recorders, image recording



[0056; According to the moving image recording apparatus 1, users'
requests to record an image signal having an increasingly used aspect
ratio of 16:9 for longer recording time using the low-bit-rate LP mode can
be satisfied. [0057] The present invention can be applied to not only the
moving image recording apparatus 1 of this embodiment but also video
cameras, video recorders, image recording - 24 programs activated on
personal computers, etc. [0058] In this specification, the steps executed
in accordance with a program do St necessarily need to be performed in
chronological order described above. The steps may be performed in
arallel or individually. [0059] The program may be executed by a single
pmggﬁ{%t@ﬁ ot Vaistibted ProcedEing RESPHE pEFforMmed-on the program by
[oo8gplurality of computers. Furthermore, the program may be transferred to
a remote computer so as to be executed in that computer. - 25 - CLAIMS
In this specification, the steps executed in accordance

with a program do not necessarily need to be performed in
chronological corder described above. The steps may be
performed in parallel or individually.

[GO59]

The program may be executed by a single computer, or
distributed processing may be performed on the program by a
plurality of computers. Furthermore, the program may be
transferred to a remote computer so as to be executed in

that computer.



1. An image recording apparatus for encoding a moving image and
recording the encoded moving image in compliance with a predetermined
standard, the image recording apparatus comprising: aspect ratio setting
means for setting a first or second aspect ratio as an aspect ratio for
encoding a moving image to be input, in accordance with an operation
performed by a user; recording mode setting means for setting a
recording mode for encoding the moving image in accordance with an
operation performed by a user, the?fecording mode being concerned with
a bit rate and a resolution; decision making means for setting a first or
second resolution as a resolution for encoding the moving image in
accordance with a combination 6fthg%&spect ratio and the recording
mode, both of which having been set; and encoding means for encoding
the moving image at the resolution having been set by the decision
Imaking meags, mherei the depision making-meansdaiets the fiesting
resolution as a resolution for encoding the moving image irrespective of
inaHg reRerdifg Micde Ratitty Fecr et e tase \fvﬁéﬁéatﬁé“a%é‘tﬁlréﬁlﬁce
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appar tus accor |ng to Clam 1
comprising:

aspect ratio setting means for setting a first or
second aspect ratio as an aspect ratioc for enceding a moving
.image to be input, in accordance with an cperatiocn performed
by a user;

recording mode setting means for setting a recording
mode for encoding The moving image in accordance with an
operation performed hy a user, the recording mode being
concerned with a bit rate and a resolution;

decision making means for setting a first or second
resolution as a resolution for encoding the moving image in
.accordance with a combination of the aspect ratioc and the
recording mode, both of which having been set; and

encoding means for encoding the moving image at the
resolution having been set by the decision making means,

wherein the decision making means sets the first
resolution as a resolution for encoding the moving image
irrespective of the recording mede having been set in a case
where the aspect ratio having been set is the first aspect

ratio.



wherein the decision making means sets a horizontal resolution of 720 or
704 for encoding the moving image irrespective of the recording mode
having been set in a case where the aspect ratio having been set is 16:9.
3. The image recording apparatus according to Claim 1, wherein the
predetermined standard is determined on the basis of information on a
recording medium on which the moving image having been encoded by
the encoding means is recorded, and wherein the decision making means
sets the first or second resolutionZdés a resolution for encoding the moving
image corresponding to the recording mode having been set irrespective
of the aspect ratio having been set in a case where the predetermined
standard having been determined is the DVD-VR standard. 4. The image

rec%ding apparatus acgordin to Claim 1, further comprisirlq: detetfting
2. 2 nég% SCOraLn %?gara us’ accordin Eo aém -
means for detécting an aspéct ratio or a moving Image having beeninput,

whe Mhereik the degision-making.meansrsets thesficstior -secondinesolution as
a resolution for encoding the moving - 27 image in accordance with a

resehpBinatied of ffe aspdétyaivr havmgbdeh derechay drdetBadthe

i - L852IANG Mode. & Animage recording methad,of andmagerecerding, .

where the aspect ratio having been set i1s 16:9.

3. The image recording apparatus according to Claim I,

wherein the predetermined standard is determined on the
basis of information on a recording medium on which the
moving ilmage having been encoded by the encoding means is
recorded, and

wherein the decision making means sets the first or
second resolution. as a resolution for enccding the moving
image corresponding. to the recording mode having been set
irrespective of the aspect ratio having been set in a case
where the predetermined standard having been determined is

the DVD-VR standard.

4. The image recording apparatus according to Claim 1,
further comprising:
detecting means for detecting an aspect ratio of a
moving image having been input,
wherein the decision making means sets the first or

second resolution as a resolution for encoding the moving



apparatus for encoding a moving image and recording the encoded
moving image in compliance with a predetermined standard, the image
recording apparatus including, aspect ratio setting means for setting a first
or second aspect ratio as an aspect ratio for encoding a moving image to
be input, in accordance with an operation performed by a user, and
recording mode setting means for setting a recording mode for encoding
the moving image in accordance with an operation performed by a user,
the recording mode being conceriéd-with a bit rate and a resolution, the
image recording method comprising: a decision making step of setting a

~ first or second resolution as a resolution for encoding the moving image

imagy décctianse wikta tombinaficilot Hid aspectiratibaariFifs Feésiding

nav AR A ofwhich haying been,set, gnd an encoding sicp. of encoding

the moving image at the resolution havmgrbeen set in the decision
making step, wherein in the decision making step, the first resolution is
set as a resolution for encoding the moving image irrespective of the

S recdrdling MiSder REPIRG Beeseniv 28 & Bad@iiHere tReSpett ratio
app %‘r% %”gsrt;%%r@dis% 'cas%tggjg?fé';% ,%SCP%_CA 524984 REROrAM. for Sonprolling an
encoded moving image in compliance with a predetermined
standard, the image recording apparatus including,

aspect ratic setting means for setting a first or
second aspect ratio as -an aspect ratio for encoding a moving
image to be input, in accordance with an operation performed
by a user, and

recording mode setting means for setting a recording
mode for encoding the moving image in accordance with an
operation performed by a user, the recording mode being
concerned with a bit rate and a resolution,

the image recording method ¢omprising:

a. decision making 'step of setting a first or second
resolution as a resolution for encoding the moving image in
. accordance with a combination of the aspect ratio and the
recording mode, both of which having been set; and

an encoding step of enceding the moving image at the
resolution having been set in the decision making step,

wherein in the decision making step, the first
resolution is set as a resolution for encoding the moving

image irrespective of the recording mode having been set in



the image recording apparatus including, aspect ratio setting means for
setting a first or second aspect ratio as an aspect ratio for encoding a
moving image to be input, in accordance with an operation performed by
a user, and recording mode setting means for setting a recording mode
for encoding the moving image in accordance with an operation
performed by a user, the recording mode being concerned with a bit rate
and a resolution, the program causing a computer to execute processing
comprising: a decision making stepfof-setting a first or second resolution
as a resolution for encoding the moving image in accordance with a
combination of the aspect ratio and the recording mode, both of which

a chavinglseen et axdantencoding Seplofedtading ¢ie hiovihg ihayeatat

aspthe resolutlon having been set in the decision making step, wherein in
five- d&disich making step, the first resolution is set as a resolution for
encoding the moving image irrespective of the recording mode having
been setin a case where the aspect ratio having been set is the first - 29

6. aspectratioan30crABSTRACT ing an image recording apparatus,

the image recording apparatus including,

aspect ratio . setting means for setting a first or
second aspect ratio as an aspect ratio for enceding a moving
image to be input, - in accordance with an operation performed
by a user, and

recording mode setting means for setting a recording
-mode for encoding the moving image in accordance with an
operatiocn performed by a user, the recording mode being
concerned with a bit rate and a resclution,

the program causing a computer to execute processing
compriéing:

a decisicn making step of setting a first or second
rescolution as a resolution for enceding the moving image in
accordance with a combination of the aspect ratio and the
recording meode, both of which having been set; and |

an encoding step of encoding the moving image at the
resclution having been set in the decision making step,

wherein in the decision making step, the first
resolution is set as a resolution for encoeding the moving
image irrespective of the recording mode having been set in

a case where the aspect ratic having been set is the first



The present invention relates to an image recording apparatus and
method, and a program for improving usability by removing operational
constraints on combinations of an aspect ratio of a recorded moving
image and a horizontal resolution from users while the compliance with
the DVD- Video standard is strictly maintained. When an aspect ratio is
16:9 in a state that an LP mode is selected, a horizontal x vertical
resolution is set to 720 x 480. When the aspect ratio is 4:3 in a state that
the LP mode is selected, the herizental x vertical resolution is set to 352 x
- 480. When an HQ or SQ mode is selected, the horizontal x vertical

resolution is set to 720 x 480 irrespective of the aspect ratio. Accordingly,

asptheimageecording apparatus can encode a moving image and record
the encoded image onto a DVD 17 without violating the DVD-Video
standard while allowing users to arbitrarily select a recording mode and
an aspect ratio. The present invention can be applied to video cameras,
video recorders, etc.





