-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,
[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,



2 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, ard 2352 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.
jooa4 ]t trrother Words;, lin the: BV D-\ideo: stamdard; $i0 aucasenwheré thess

7Epect 1alio ot mmayingsiace,ecoraechby a0 MREGE vidp | crfrgr%eg Is
16:9, the value of a horizontal resolution selectable for an encoding
HperatictCperfGravaly ©h - théimévifg fhaye s imitéé t¢ 708 oF 728t [0D05T

Accordingly sindnown,videg cameras video georders, gle . StHetl, £ 350 x

compliant with the DVD-Video standard, a combination of the aspect ratio

OF 8 r3B6rdée” movird invdge and BSeB6rdimy Ridde dohceRfed fith a
valuev ok ahorizoptadxeSofution, elg: ds comtrolled: ot a1l 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.

[0006]

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




example, as shown in Fig. 2. [0006] 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 modesis performed. 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.

of FRBTT ForTe LRI Wnéit aviiski Sets AR d¥PEBPiAtLid 6F a2 niAing Whage
ot P fecardedfp4:3, or when,an aso agrﬂi%oés‘cnagygg 'mage having

been input so as to be recorded is 4:3, any of the HQ, and LP modes
percarbedselectads 068k Hoxwever rwhendhe stses sets an-aspec) ratie:ofa

moving image to be recorded to 16:9, or when an aspect ratio of a
the second-highest-quality encoding is performed. 2an 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. 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.

[0008]

In contrast, when the user selected the LP mode that

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



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. [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 & nfoving image that has an aspect ratio
of 16:9 at a horizontal resolution of 352 rather than 704 or 720.
Consequently, improvement in quality of the encoded moving image can

SSHEExpectEl. TO0 P Thersford dHEre-Ras bEBRIAHES cafmeras br the like

(odha} encode a moving image that has an aspect ratio of 16:9 at a
horizontal resolution of 352 and record the encoded moving image in
spite:okadeptingithe ®\ADMidea standards krtheseavitlee camerass a
moving image is recorded using a format not compliant with the

Ehghy B-Pided Santard, And InforRidibnShaving RECHENBYhgmage has

as the@ppect 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



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 5 [0013] Like the case of the known video
cameras, video recorders, etc. described above, if operational
constraints such as a nonselective recerding mode for a certain aspect
ratio and, in contrast, a nonselective aspect ratio for a certain recording
mode, exist in products, users receive a bad impression that the

[ qaradycts are inconvenient since they do not know that these constraints
are dﬂa}}g th% gta”dard-0[90%%6':]%@%@%% in.the case of a ¥iflggo

.cas . e Cam as
camera, or the |Il((:e, tﬁat encodes a moving image t?]a?ﬁas an aspect

rerat'vq@ﬂe:,g a‘ca;hon‘imaliﬁ@s@tmmm 352 %n@pﬁe@ﬁrd@ﬂ@éﬁencoded
-JnQving image. the;, DVD an which the moving image has beensrecerded,

using the video camera or the like may be played back only by the used
ceiddeg-eamapgpct ratio and, in contrast, a ncnselective

aspect ratic 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.

[0014j

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



or the like. Thus, compatibility between recording media may not be
established. [0015] Embodiments of the present invention seek to
improve 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 Sotving 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

[ #é ehcoded moving image in compliance with a predetermined standard,

the image recording apparatus comprising: aspect ratio _setting means for
settirr%cfg£ firs 6?%e§63n0£ as%e% trat“-iio Mg an ggpe%c?ﬁaﬁ)g ?osreephtcoding a
imeving image tebe input inadccerdance withan operation performedbyus

, di de setti f tti di de f
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mdy nysermthe: recordingnnode being econcerped witharbit rate antbadard,
the image recording apparatus comprising: aspect ratio
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}



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 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 tbepegision making means. The
decision making means sets the first resolution 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
aspectinaticz {60ET]e The wedisidrantbking meads tansenadhorizohtat
piesplLition of 720,9r.204 for ncading the moving image, ipspedtive ofithe
recording mode having been set in a case where the aspect ratio having
THEER et BAB." OB - 72 Fhe Preqetefminéd Standardds dbteriifiied 1S

e dasisefdntormatian onia reeersingmedivmson whicithe: moving s +
image having been encoded by the encoding means is recorded, and the

e dS6RTHaRIRG FreHns CarfSetthE P& Bi sétondresBiition B the
rfesoltiondarencasing the-maoving ivage €orrespontling tevthesrecotding

ﬂgggeggngkrespective of 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



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. [0019] The image recording apparatus according to
embodiments of the present invention can further include detecting
means for detecting an aspect ratio of a moving 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

r@Boage regerding methed of andmage recording apparatus 1ofe  ang =

encoding a moving image and recording the encoded moving image in
re8mphiance witha predetérmfined @ 89 thettdgsirecordingi=ing: &
dapparatus inghiding; aspeetratig rsetting means far setting a firstor second

secqnd aspect ratio as an aspect ratio for encoding a moving image to be

rﬁﬁﬁ&ﬁﬁ%ﬁ%o&%ﬂ%e%ﬁﬁﬁ%?gbgﬁmgﬁ%eﬁ%ﬁﬂg&%@eﬁuﬁgﬁ%ﬁﬁ Image in
a tecordingaaodel setting means: fos setiing arreserdingguede fos epcoding a

rgcga?%l”gg mage In accordance yuith an operafion performed y.auset. .,
enceding step of encoding the moving image at the

resolution having been set in the decision



-7a recording mode being concerned 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 a moving image in
accordance with a 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 - 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 whéetethe 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

MG &ASTding-SPparatds inBrRidiY; aSpect rAts Setting fitanster Séthing a
rdigstiorsesond aspeet aioas an @spechratioder enceding.a mevwngoving
i image to b_e in éjtt:,,i‘r}eaccgrd nce with a 0 era};tlion rformed a user,
ARG OB oo Sottitg MSansT6P SSHRG o okorimg Reds Tor"
irensodimgethelmavingimagejrect ratio having been set is the
first aspect ratio.

{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.



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 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 an encoding step of
encoding the moving image at the m[esggutign 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
{%@é)s@nt invention, a first or second resolution is set as a resolution for
encoding enPViRg iMage-in acgerdanea with a;corabipatian ofany aspector
ratio and a recording mqde, both of which having been set, and the
S HoVY infage s ericdded attfie rdSoldtiohtaving bédh d&trwhshthe e 2
maspect ratimhaving rbeencsetisiarfirst aspect 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



- 9 ratio, the first resolution for encoding the moving image is set
irrespective of the recording mode having been set. Advantages [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 vertical resolutions acceptable-irethe 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
ratswict «wompliance withathetDYD-Yideo=standard; Fige3nsaiblgck diagrats -
showing an exemplary configuration of a moving image recordin

Setapparitis iy WHick theBreSERtTvehHom & Sppidd: g% 58 a¥ibck

Advgilz?.géza@sshowing an exemplary configuration of a control section shown
in Fig. 3. '
[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



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 flowchart showing a first
recording start process. Fig. 7 is a diagram showing combinations of an
aspect ratio and a recording 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 sectioh?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
a Lgdivads recordivipmbdeadetting i, 24 ferma Sedtimg nit, 25

deEeirmini%g.unit Ztﬁlgori ontgl r%solution de](_;ision unit Best.Mode for

Carrying ultsfhg Invention. ]T 03 f}&lslb%cﬁic embBodiment %lvr\l/ﬁic%tﬁfét

prd@esent invention is applied will now be described in detail with reference

to
Fig. 7 is a diagram showing combinations of an aspect

ratio and a recording 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.



the accompanying drawings. - 11 - [0027] Fig. 3 is a diagram showing an
exemplary configuration of a moving image recording apparatus in which
the present invention is applied. The moving image recording apparatus
1 encodes a moving image having been input and then records the
encoded moving image onto 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 outputs a moving image acquired as a
result of the playback operation-taia television receiver, etc. at a
subsequent stage. [0028] The moving image recording apparatus 1 is
provided with an operation input section 11, a control section 12, an
{00RMidge input section 14, an encoding section 15, a recording section 16, a
decoding section 18, and an output section 19. The operation input

settign 11 retefvedia BEEPs VPpRYATch HhCRABLS AR SRitaligHArGgRA
of 8%8%9;%‘1iﬂﬂé%é“?e%%%ﬂee@&?&@éﬂg contrgl section 12, The,

control section 12 controls each section of the moving image recording

invapparatus 4 da@identrol liFeel hofhergmage daput sectiom ¢ 4dgpasection

to which an image signal . .

encodes a moving image having been input 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



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 - 12 signal (encoded data) onto
the DVD 17 and reads the encoded data having been recorded on the
DVD 17. The decoding section 18 decodes the encoded signal having
been read from the DVD 17 into an image signal. The output section 19
outputs the decoded image signal to an external apparatus (not shown).
[0029] The operation input sectioh?1t is configured by, for example, a
remote controller or a push button disposed on the surface or the like of
the moving image recording apparatus 1. [0030] The external apparatus

s19tbplyiRg &t age signal e théamage ihpubsecticin$4 nidy berfsrded
data?’ié‘{%'%; ab\%!%%q %Smoerré&%a%%b'&%f taking,a moving i@%@%a%&%”er for
recelving television broadcasts, eftc. € Image S|gnal supplied t the
sectmageliapyt seation 14dnay baved fixesd aspackratig, BE dheaspect rakip
of the image signal may be set in the moving image recording apparatus
Fhe]PY@Oéi]lnto an image signal. The output section 19
outputs the decoded image signal 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



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 - 13 encoded data acquired as a result of the encoding
operation to the moving image recording apparatus 1. [0032] The output
section 19 outputs not only the image signal having been decoded by the
decoding 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

encdpyut saetion 49:.outputsibese imagesigrals nmayhedorgxapledon
television receiver. [0033] Next, Fig. 4 is an exemplary configuration of
Lo theecBRiFoNSecitPE2 IR E6ARE] SERDIAT2E provided with the

{059 qwing_ units: a Ul gen_erating unit 20 for generating display data of the
setting display 31 enabling users to select arecording format, a recording
motie: amaspect £atia, i etc.1an asppatratigadisesiminating umt 24 fef gna1
discriminating an aspect ratio of the image signal having

having been decoded by the decoding 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



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
selection operation performed by a user by means of the setting display
31; and a format setting unit 24 for setting a - 14 recording format in
accordance with a selection operation performed by a user by means of
the setting display 31. [0034] In atldition, the control section 12 is
provided with the following units: a determining unit 25 for determining
which recording mode and aspect ratio have been set, in accordance with
rectheliesultofreitheridisermination-ky the haspect katia discrinpnating onit 21
or setting by the aspect ratio setting unit 22, and the results of settings by

perfiggnatotting Modé sBHinbaERit 23%atd the* folinat $ettiPafY 24;-and a

(oo B@rizontal resolution decision unit 26 for setting a horizontal resolution in
accordance with the result of determination by the determining unit 25.
[0035 .4t ive. determripingounit 25, Feattase wiierethpraspettdatiosh

thesrf]g\iv? o%qsig]qe {Jert?y i!,tss :Of;j |%cg{:r2¥|££|;}3£n%y Elhnei?ise?eSthor 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.

[G036]

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

[0037]

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



ratio 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
prioritized over the other one can be made. [0036] The exemplary
configuration shown in Fig. 4 may be implemented by hardware or
software. [0037] Fig. 5 is a diagram showing an example of the setting -
15 display 31 generated by the Ul generating unit 20. Referring to the
exemplary display shown in Fig. 5, the DVD- Video standard, an aspect
ratio of 16:9, and an LP mode are 1selected as a recording format, an
aspect ratio, and a recording mode, respectively. [0038] A user can select
a recording format out of the DVD- Video and DVD-VR standards, an

dispdpectiatigouwt of thel vitge taspélt ratio of 46:handainoriial aspect ratio
of 4:3, and a recording mode out of HQ, SQ, and LP modes_by movin

Ref Eﬁﬁb?%lstb‘?a%}f of tRBRER NG afs?)ﬁj&fgl ﬁ%%‘ﬁlthjen opeFatior inplit ° 5-

vld%%Ct%%liaF&es%ée%QBtoPc%[@&%n%Ea\_{% NP Opgrational copstainis
such as a non-selective combination of the aspect ratio of 16:9 and the

selePiinddes a recording format, an aspect ratio, and a
recording mode, respectively.
[0038]

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



The recording format may be selected by the control section 12 on the
basis of 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 control section 12 is more
general. [0039] When a television system of the moving image recording
apparatus 1 is NTSC, in the HQ mode, a bit rate with the highest value is
used, and high-resolution (horizontal x vertical resolution = 720 x 480)
and highest-quality encoding is petférmed. Similarly, in the SQ mode, a
bit - 16 rate with the second highest value is used, and high- resolution
(horizontal x vertical resolution = 720 x 480) and second-highest-quality
raenceding islperfenmned. Sigilarly: againidn fhe LP=mpdena bitkgie with the
lowest value is used, and low-resolution (horizontal x vertical resolution =

Te 5 280) éﬂ%&ﬁ%ﬁﬁc} highZfédotition fiforzbRtax: vertéal résbfiftion =
and 202¢48Q)-gncading are.nerformed.when, aspectratios.arg 4:3and 16:9,

respectively, so as to achieve longer-time recording of a moving image on
agairecoming:mddiumewith the lsameredpacitytas récorting:media lused i
er modes. In this case, however, the quality of the recorded moving

ot
usl%;gé?ﬁx%ﬁﬁﬁ§ﬁiﬁé?ﬁﬁﬁ¥&h5?8Fﬂﬁ§ntal ¥ 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



recorded moving image acquired when the HQ or SQ mode is used.
[0040] 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. [0041) 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 maving image recording - 17 apparatus 1
adopts only the DVD-Video standard. As a premise of the process, an
aspect ratio and a recording mode of an image had been selected in
appatesdanceadith asseéledtiony hepérakion performedidy: aciser’sy means of
the settiggtglispla%/ 31. 2@0042 InSstéeg Si ti%e. deteﬁgigiryge%%it S includgg

prerlrhl ee 80ntl'0|eS(§C i%)%e de?errfﬁn S Wqﬂejiﬁel}%earecordlng m5 %nﬁa@fﬁg

of heemselecteddyradsesis therkB made dn-aeeangdance; withsthesesultof

setting having been input from the
operation performed by a user by means of the setting
display 31.
{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



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 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 ratio for recording a
moving image is 16:9, the process proceeds to step S3. [0043] In step
S3, the determining unit 25 outputs the determination results of steps S1
and S2 to the horizontal resolution decision unit 26. The horizontal
theresohition dedision upit P26 geisethie ivorizbhtet Fesblutioniofz720; ahd - 18

restgllen informs the en%]ocgngssgctlon 1WS (iflthe hogliontal resdo‘lutlon Qgglng

been ls%{la%w&lpgs e Irlecorainagsmo%le hg\siing Jeen selected b§/ﬂ a user.

haviRg enceding.sectionl b startsan-encadiag opesation op-an mage signal
having been input from the image input section 14 using the LP mode
starp ¥U8PIAtesHoNSE IG tHe feination FReArthe Bar2oritar Yegolten

inpglf%fri]%ek‘:’eor:ﬁﬁé‘g Ir%g %%%%a%‘gr?q{%bjt é‘st% the gneqded, data agquined as a repull,
% 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



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 image 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 S2 to
the horizontal resolution decision unit 26. The horizontal resolution
decision unit 26 sets the horizontal ¥ésolution of 352, 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
stentodingy sectiohild - 49 stdrisoan @ncedingregeratiogroniahimage signal
. _hayin beerg:hinput from the irr%age ing,ut section 14 usin%the LP mode
m@’&é 3 4B0) I resPRRge 18 /RS intdihatiBn Hromt tHé RofizEntal Fesdfution
« degisiamunit 26,204 thenstarts {a ouiputine encpded,data,acguired as a
result of the encoding operation to the recording section 16.
resolution decision unit 26, and then starts to output the
encoded data acqguired as a 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.



[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 Si 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 th€ horizontal resolution having been
set as well as the recording mode (the HQ or SQ mode) having been
selected by a user. The encoding section 15 starts an encoding operation
[ ®14an] image signal having been input from the image input section 14

using,the secaraipg mate (e HO.01. 5 mode), (120, xAB0) having e,
selected by a user in response to the information from the horizontal
s tegvluticiv desisionaunits26wand thert starts to wugput ithe ehspded datst Lo

i @cquired as a, resultaf the ancoding epeyation ta.therecarding segtion 16.
This ends the description of the first recording start process. - 20 - 50048]
nosldeseribed abtvet accordirRStothe fivst ré€ordiify ‘start procesé 84s

SﬁhQW@ﬂm Fj9:Bavhemthesaspect ratio: 1$,16:9 in asstate thatthe:LP imaede
tﬁ%sﬁgcgﬁgg“is selected, the hcrizontal x vertical
resolution 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



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 mode is selected, 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 mbvihg image, and then record the
encoded moving image onto the DVD 17 without violating the DVD- Video
standard while allowing users to arbitrarily select a recording mode and

TP asgett Fatio. THis, Satiity of tHe" DYDY SHWHIUPhE Efcbded

stdatahasg, beemrecorded by dhe mayng-ivarRgeEEording Bpparaits 11ean
obOe W?intained. [0049] However, in a case where an image having an
s?)e t ratio of 16:9 is encoded at the horizontal x vertical resolution of
720 X480 usingsthed:R modecsoias:ito be acompliant avith the-DVDaidee

standard, the.quality of the image probably becomes lower than that .of
s e R B e e Eroceetar e
wHdrizoatad xaverticdl vesoldtionvet38X x 480aising fhe LPhe2econd

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, recording format, an aspect ratic of 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,



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 compliant with both the DVD-Vidé@ 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 accordance with the selection
e At fEreiMaP B8 User By Fhedns of tie SettihgHidplay 51 1{b05%]
defherdifferencerhaiwern the secondiand frsi aregording start prOCESSLS/is
that the second recording start process has step S11 between steps S1
S Ot e ratrEE5 g SN RO Ros Thedfesthption orte. ol
sistepshaving fike nearerals forl ikl steps of thea firstrecordingl start
-frocess il ke omitied, [00521.in.sleq 814, the delermininguiLe o o
ert ormat

etermines whet e recording aving béen selected by a user
thetwecDVIDEVR Standavdtineeordance with the result

[0053]

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



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 similar to 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 case where the DVD-Video standard is selected, like
the first recording start process described above, when an aspect ratio is

rd6: i asttatethabthedl 2 snodssisselected rthedhesizoptal xsverticak
resolution is set to 720 x 480. Similarly, when an aspect ratio is 4:3 in.a

© SThte 1A thé 1P mods 15 Se1édisd Ctnad 1otz oht x@é?tic%??&éo‘té’tio jsthe

isetito 3b2x:=430; Similarly agaswsvhertthe HQ or SEF made ismselected,
the horizontal x vertical resoluti

h%glﬁg aP gﬁgeca.r?tl% ogn4§§§%%ﬁ7%%éf%%3@gggegﬁgygggeat
pect ratio.”Accordingly, the moving image recording apparatus 1 can
tleacbde azmoving image; andathengecdrdithe mnedded movird image g
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



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 lower 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 B mode, namely, not being compliant
with the DVD- Video standard, since the amount of code per pixel is
smaller. [0055] In contrast, in a case where the DVD-VR standard in
PTOGHIER tHE Combiration of 4t A8P&ct ratBRHeA orizhfital resolution is not
(oofixed is adopted, when the LP mode is selected, the horizontal x vertical
resolution is set to 352 x 480 irrespective of the aspect ratio. Accordingly,
thé Wetédricration ©f imagé guality:- ban begureventethsinde itheaamount of e
codepqggégixel does not decrease Iik,eiin the case of the image being
an

WltEO%] TR 8[¥ﬂ54ﬁﬁggssarl v 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.



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. [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 & program do not necessarily need to
be performed in chronological order described above. The steps may be
performed in parallel or individually. [0059] The program may be
executed by a single computer, BF*di¥ffibuted 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 compwerecording 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 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.



- 25 - CLAIMS 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 a4fser, 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 ratio and

5 theT%eecordln mgggbl%%th of which h%vdrgg been set; anqbgn&)gp means

for encoding the MOVIng iMage at the resolution: é\’r/ﬁ%g een set by the

whe S£CISIQRMBKING SNeaNs:a Wheseindhe decisien making raeans sets the first
resolution as a resolution for encoding the moving image irrespective of

reseRgFecordidg Mdteclavifd beeh sedpdliesse hharethehspetd tatio
irrggﬂgggggng?tEhgeggég%ag%g‘mode having been set in a case

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



ratio. - 26 2. The image recording apparatus according to Claim 1,
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,Zahdwherein the decision making means
sets the first or second resolution as a resolution for encoding the moving
image corresponding to the recording mode having been set irrespective

lrmagy the adpeet ratirhatingbeerredtinnetass: were thesierietermintd

slt%n%aergnh%vei@g_ggee@ %%terrgjcn%dci?ﬁ ylh% DVD-VR standaorgé4. The image

o]

h S d .
e rding apparatus accor(ilng to Claim 1, rfﬁ?t%rerlc%%&lsmg: 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 rBlutistEfor Efeeliig thé'fiigvasy °f 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 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



- 27 image in accordance with a combination of the aspect ratio having
been detected or set and the recording mode. 5. An image recording
method of 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 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;-ad@ 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

a cegoncelretbwithea bitrattand hiresbiitibnd thee fhage fedsrdidg nicsthed

comprisin%: a decision making step of setting a first or second resolution
aspgct ratin.

§'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 encoding the moving image at

6the Zesclationthaling beet set inlthe decidiBATRaKPECItE T Wi imtus
the decision ma 'nr%sge};p, the first resowtign IS set as a resolution for
Da uding,

Ehe o ABEHiRg the havit TALHS ARe

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



image irrespective of the recording mode having been setin - 28 a case
where the aspect ratio having been set is the first aspect ratio. 6. 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 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
aspgetisivrt pvaking 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 encoding 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 a case
where the aspect ratio having been set is the first - 29 - aspect ratio. - 30 -
ABSTRACT 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 horizontal x vertical resolution is
set to 352 x 480. When an HQeers$SQamode is selected, the horizontal x
vertical resolution is set to 720 x 480 irrespective of the aspect ratio.
Accordingly, the image recording apparatus can encode a moving image

andyecqrddhe ancoded.image onto.a RQVPL1Z without viglating 1e o

DVD-Video standard while allowing users to arbitrarily select a recording
apraodeandean aspdcidatienthe present anvehtionicgr beiapplieskioivideg
by(gggggﬁggmgggggﬁggigﬁeg%nstraints 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
horizontal x vertical resolution is set to 352 x 480, When
an HQ or $5Q mode is selected, the horizontal x vertical
resolution is set to 720 x 480 ixrespective of the aspect
ratio. Accordingly, the image recording 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.



