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1 DESCRIPTION IMAGE PROCESSING DEVICE. IMAGE
PROCESSING METHOD, INFORMATION RECORDING MEDIUM. AND
PROGRAM 5 Technical Field [0001] The present invention relates to an
image processing device and an image processing method suitable for
giving an effect of imparting an air of speed to an image, a program for
realizing these on a computer. and a computer-readable information 10
recording medium storing the program. Background Art [0002]

Conventionally, various tecmiq#?ijé@/@ﬁ%e%% proposed in the field of
techniques for games, etc.. for $88I an air of speed much
more from the image display when a moving image, etc is displayed. For

example, the applicant has disclosed 15 in the literature indicated below,

A NCRIERUIOESSING IepimittieNos giviPRGOREK DI spaed Ho M eNtlisRMAITION
by changing the compression rate in displaying an image according to the

display speed. PatehECitétRidve MIJaPaMeeNPatdid (NdA 3844555 [0003]
Other than this, such an image processing technique has been proposed,
20 which is for performing image processing in such a way that a picture
included in an image is blurred i{: tcﬁlle.dgi teip(p.in which the picture moves

a

as if its afterimage could be seen? S0 that an air of speed may be

ipopgrted t@l@fr&m%éﬁﬁbnafexélfe@&eaarm%gcsmgcé%mﬁu%saﬁaﬁﬁdmage
motion blur effect, which is for expressing a one-directional movement by

ponoyaoharhobjedtaldy Blupivige 26 Geneséliyptorighdngiachgited lan image, a
effect to an image, it is necessary to create the image after confirming the
vt O sHicherHs i e oA Gbject ds tonmbvelciflable 8t pereditgider
rté‘c%%%[g (r)gl‘ J&% rgisc:ttol{ﬂgggirgh%hgttoggyaengtion, necessitating a lot of calculations 2
Background Art

[0002] Conventionally, various techniques have been proposed in the field of
techniques for games, etc., for making one feel an air of speed much more from the image
display when a moving image, etc is displayed. For example, the applicant has disclosed
in the literature indicated below, an image processing technique for giving an air of speed
to the observer by changing the compression rate in displaying an image according to the
display speed.

Patent Literature 1: Japanese Patent No. 3344555
[0003] Other than this, such an image processing technique has been proposed,
which is for performing image processing in such a way that a picture included in an
image is blurred in the direction in which the picture moves as if its afterimage could be
seen, so that an air of speed may be imparted to the image. Such an image processing
technique is called motion blur effect, which is for expressing a one-directional
movement by a move of an object, by blurring.

Generally, for giving a motion blur effect to an image, it is necessary to create

the image after confirming the direction in which the picture of an object is to move, in

order to consider the blur of the picture in that direction, necessitating a lot of calculations
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and a long time for creating the image. Disclosure of Invention Problem to
be Solved by the Invention [00041 However. for displaying images on
game devices or various simulation 5 devices, various rapid and easy
image processing techniques for easily imparting an air of speed are
required. The present invention was made to solve such a problem as
described above, and an object of the present invention is to provide an
image processing device and an image processing method suitable for

giélinzg an effegt of im artti g.an yair of speed to an 10 image, a program for
aft Pﬁ’fﬁ%g OO ESMPLter*4id a computer-readable information

recording medium storing the-program  Meansfar Solving the Problem

[0005] To achieve the above object, the following invention will be

disclosed according ttbeiprinciple o ierprdsantdavention. 15 An image
processing device according to a first aspect of the present invention
Eodrisestiodisiding uAisphniag dquirivg emitamadixing ety aivd enmougion

unit, which are configured as follows. That is, the dividing unit divides an |
finATe (FEHI AT AR TO9RS FERGTFATSMEREY HARERTR i tiipn air of
g%e%ggéergaﬁggj_ pi>.<els, into a plurality of regions. 20 Typ_ically, the or.iginal
Image Is a bitmap image having a rectangular shape suitable for being
displayed gp.display deviaas efaariousityRgse The resPertivaiixelsbed above,

included in the bitmap are processed as pixels, and the value representing
thé dueh) theo bifig htieess, iovdhigosasurapionidé theipe pocthenR @B i(Redd an
Green Blue) value of the pixels is to be the pixel value. 25 [0006] Here,
tHagiDTaRTsSsinhad S tebimg &living Atssiirst tfdPaaHapavtieatmPesd to an
the plurality of r ion%is elgngate in a direction H”I which ?pict re made ..
maé%, 3 profram ? realizi ¢3¢ on a computes, and a computer-reada le mformation
up of pixels included in region moves.
recording medium storing the program.

Means for Solving the Problem
[0005] To achieve the above object, the following invention will be disclosed
according to the principle of the present invention.

An image processing device according to a first aspect of the present
invention comprises a dividing unit, an acquiring unit, a mixing unit, and an output unit,
which are configured as follows.

That is, the dividing unit divides an image (hereinafter referred to as “original
image”), which is made up of an aggregate of pixels, into a plurality of regions.

Typically, the original image is a bitmap image having a rectangular shape
suitable for being displayed on display devices of various types. The respective pixels
included in the bitmap are processed as pixels, and the value representing the hue, the
brightness, or the saturation of the pixels or the RGB (Red Green Blue) value of the pixels
is to be the pixel value.

[0006] Here, the dividing unit divides the image in a manner that a shape of each of

the plurality of regions is elongate in a direction in which a picture made up of pixels

included in that region moves.
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For example. in a case where an image to be displayed on a display
device is a moving image representing, by three-dimensional graphics
display, the state of the forward view seen from the viewpoint of a driver
in a racing game, the point of infinity is arranged at the center of the
screen and the moving direction of a pigture made up of 5 pixels is the
direction to get away from the point of infinity. Further, the moving velocity
of the picture becomes higher as the picture gets more away from the
point of mpnlty Even in case of |mpart|ng an al{i of speed to a one-fra

still image, e By THireetioPeFa pittidee LaRBHSLERSHL &P innAe device is
S3Ne:MAnNSL Ageqrding 1o ﬁtﬁe@@ﬁ%ﬁs%}{gp& ?hf&edf gnﬁ’ledé%’%t%'%? %

made in a manner 10 that the divided regions are elongaté in this moving

direatioRici0Qe] MeamvhilesHimesaring Uithasaul es A e §santativdinity is
value of each of the plurality of divided regions, from pixel values of pixels

mcloglsthintthatregidithSincemapturadityof pixdis @reninthudethin eadhup of
region, there may be various conceivable manners for acquiring the

P@ﬁﬁlééém%ﬂvswam@ oA R %ﬂ&?&ﬁ&%ﬁfﬁ&é iefinity b, F B shaRn g}%vwm

e1 descrl%gd Iai;[e LOOQOS rt er, tht? le Ing uni t obtains a process
Ve oCity {h ure pecontes 1gr aﬁ clure gets mor; \?/%% rom t e pomt of
image, whic |saprocessmg esu |X|ng or each of the pixels

ingluded inthe,prigingt iMagenihe terse fye ovaluaRequired £emtheoving
region in which that pixel is included, and the pixel value of that plxel ata

predeteroiimnpdtnrixing bation20cTidisnsHosobtaininga new image
(processed image) in which the pixel value of a pixel of the original image
and the represetititethaniessiithe seigionthe vasienadyippelsigndgiri@ganner

b at a predetermined value Th a value may be a constant
D P e el B S B RAEA 15 e moving veloty of

RRS@*?% Inclyged. it ragiaty @k %9%&{&%9%4@9&%%%9&%?@ YRIEIGf the

of the car (the moving 25 velo H%qof the viewpoint in a virtual
hiegidintensionplspace)ithe slhiverimen Speakingliddelation tegbe.

above-described example of the racing game. [0009] Lastly, the output

unit outputSitise optaiHEs processed invlegteddn each region, there may be various
conceivable manners for acquiring the representative value from the plurality of pixels,
but the manners will be described later.

[0008] Further, the mixing unit obtains a processed image, which is a processing
result of mixing, for each of the pixels included in the original image, the representative
value acquired from the region in which that pixel is included, and the pixel value of that
pixel, at a predetermined mixing ratio.

This is for obtaining a new image (processed image) in which the pixel value
of a pixel of the original image and the representative value of the region in which that
pixel is included are a-blended at a predetermined o value. The o value may be a
constant throughout the image, may be changed according the moving velocity of pixels
included in a region, or may be changed according to the velocity of the car (the moving
velocity of the viewpoint in a virtual three-dimensional space) the driver is on, speaking
in relation to the above-described example of the racing game.

[0009] Lastly, the output unit outputs the obtained processed image.
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As described above, the result of a blending is displayed and output on a
display device or the like. Since the shape of each region is elongate
along the moving direction of the picture, the result of a blending appears
as an image blurred in the moving direction, as compared with the
original image. This gives an effect likejan 5 afterimage by moving.
According to the present invention, by dividing an image into regions
having a shape elongate in the direction of moving distance and acquiring
the representative value of those regions, it is possible to easily obtain an

afterimage i EHEEY, A e ARiyeyive o BFnsispEct R ae apSenar 4b?
(R ENARS, . e MAGR PIRCERRING A Ol & RISRERL ISP B Nnoving
the a guiring unit may acquire an a@erage of the plxeFva es of each of

hepivrlithobragions. asthe . rensesaniatiypiaiug af thattegiend thatds,
by using the average of pixel values of a region as the representative

veluendithai segionoitpsrintenidetid@exipre ss1agpaturblsafterimagécAmd cam
will be 15 described later, depending on the shape of division, it is
poERect8eEsN{8btain the average value by an image calculation

processorg&th like. This invention is.onebofthe referred embodiment

of the above SESERBRH IR EHTIOA And hisTnVek .8%.%é’ﬁé‘%‘%é%é%?@%mmg

fealize atyral SXREEFRIOAR! A MRHMAARLAPAHFM IRE he R B ative

image processing device of the present invention, the acquiring unit may
agguise rsdheiepresrhiativel val vasdtih edchrofthepliuradityiiat giansydhasily
pixel value of a pixel at a predetermined position, included in that region.
o12] # tHeferégoihg dhsastition, the average of the pixel values of a

region is used as the representative value, whereas this invention is for .
[ieRiing ddassice %HH%%IPY%@S&&H%%@CW; pRERERAR VR et P iring

Bﬁ%%&?rt ngd &%@%QE?@%R&?&i%&@?é(f‘%ﬁo‘}ﬁ‘%ﬁﬁ@ﬁﬁ%@%@% YIG, as the

point 0 t region, or any point in the farthest upstream or any pointin

therdauthesi-dawasiraamdaitie moving direction of a picture, or various
methods 5

That is, by using the average of pixel values of a region as the representative
value of that region, it is intended to express a natural afterimage. And as will be
described later, depending on the shape of division, it is possible to easily obtain the
average value by an image calculation processor or the like.

This invention is one of the preferred embodiments of the above-described
invention, and this invention makes it possible to realize natural expression of an
afterimage.

[0011] Further, in the image processing device of the present invention, the acquiring
unit may acquire, as the representative value of each of the plurality of regions, the pixel
value of a pixel at a predetermined position, included in that region.

[0012] In the foregoing invention, the average of the pixel values of a region is used
as the representative value, whereas this invention is for providing an easier manner of
acquiring the representative value. The predetermined position of each region may be
the center or the gravity point of that region, or any point in the farthest upstream or any

point in the farthest downstream in the moving direction of a picture, or various methods
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may be adopted. [0013] This invention is one of the preferred
embodiments of the above-described invention, and this invention makes
it possible to very easily acquire the representative value for expressing
an afterimage, and contribute to reducing the amount of calculations. 5
[0014] Further, in the image processingsdevice of the present invention,
borders of each of the plurality of regions may he defined by a first arc
whose center is at a predetermined point, a second arc whose center is
at the pr det rmined point or the predetermined point, a line segment
TR R 5 %irst straight line which runs on the predetermined point, and

Eori ﬁseg"ﬁ&t iRElelea 0, seepn r%%%‘&i‘&#{%%d”&?@grweo&wetE’S“scgbed

determined point, and the direction in which the picture moves may

e anavRis hnie AlRAGHAE fitsh i GibBesausetha diertianio whiehtheve

picture moves is a direction along the first arc, this is for obtaining an
edterifoagepeffeciohafotating: obje ctomthhttis thedoemtethefatiersedtorlisilations.
the center of rotation. 15 Under the above-described invention, this

IHG&Akion nﬁaﬁé%fwrb%%%&f@ﬁ?éﬁ%ﬁqdaweﬁ QBE R DSBS of
f 15 h h
natural af te{&';%?ﬂé j@%ﬁ?ﬁ%ﬁ%@ é'lgven‘fa ion. [¢ 31056 o gtg;?t;ee

Image processin eo presen ers 0 eac

Hdi@ﬂé%@ﬁé@ﬁlﬁﬁs Nl gﬁ%ﬁ@@%&é@?@&@ﬂ@ﬁ&%ﬂﬁﬂkﬁlﬁ!ﬁm {Rea

20 first straight line which runs on a predetermined point and a line
segmentincl pded, inlasegonechstnrightdineadhichtraigbtdménehich runs on the
predetermlned point, and the direction in which the picture moves may be

B Fé%@ﬁw@r@ﬁtcw@;#g@sswm Bratded i g Peint oigbhdingadreorns on

determ 0|nt 016] In. the for, invention, the regjonal. .
R B e e o A R e e H R & irection
WP{%HQQQ} q%qﬂgg;gpgg |V|S|on is done by using quadrangles. When

e

thinking in the example of the racing game, regarding one of the pairs of
two opposiBe:sidemotiadguatianghesthpssi twe: oppasi g sidesieroas @t the first

the point of 6
arc, this is for obtaining an afterimage effect of a rotating object. That is, the center of
the sector is the center of rotation.

Under the above-described invention, this invention makes it possible to
given an air of speed to the observer by a natural afterimage expression representing
rotation.

[0015] Further, in the image processing device of the present invention, borders of
each of the plurality of regions may be defined by at least a line segment included in a
first straight line which runs on a predetermined point and a line segment included in a
second straight line which runs on the predetermined point, and the direction in which the
picture moves may be a direction which converges on the predetermined point or radiates
from the predetermined point.

[0016] In the foregoing invention, the regional division is done by using sectors,
while according to the present invention, the regional division is done by using

quadrangles. When thinking in the example of the racing game, regarding one of the

pairs of two opposing sides of a quadrangle, these two opposing sides cross at the point of
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infinity (the predetermined point) when they are extended respectively

(and therefore the first straight line and the second straight line are
obtained). 'l he direction of the two sides of the other pair may be

arbitrarily determined. For example, in a case where the shape of the
original image is a rectangle, such a mgnner 5 can he conceived, of

making these two sides parallel with such a side of the rectangle, to

which the quadrangle is positioned most closely of all the sides of the
rectangle. Further, in a_ case where the shape of the original image is a
W&%&Z}B@dﬁ&%ﬁ%ﬁﬂ PRERTHH GG THEBBHIEPSHEE bt therefore the

Haps %ﬁi%ﬁg%%sa&% predetermingd point. %@%{W fides of the other pair
g .

%3
may be e parallel with the upper side an ower 10 side. According to

this inventipR, gireadhedhdedrd RUIOHSIRY S HUAHRANHE BeihiBitREISINIRined.
easily acquire the representative value of the regions by using a texture
pastiagnilmotionor thieetikthoflapdimage odlouldtiongerscessom dadvelakhzeanner
rapid processes. lOOl?] Further, the image rocessin%device of the

preBeRPGBISTon! cat R hSThHtigitksas el iBiNe Spob e derittis tdangle. to

givding.unit performs its dividing and the acauiring it performs s,
quiring by performing perspective projection of the original image onto

an interimgfirstimage madaue okan fIYEgats i aISmalelsnumBerRf and
pixels than that of the pixels in the original image, performing inverse

peiigpeltitivetprojactidomgtiibetnter m dist 2hémageditaa@n intepirdsecandd
image having a same shape as the original image, and making a pixel

Nelliletht Bxehigixel ihelodetnintheinke imadserondeImagehaKersr side and lower

representative value of a region which includes a position of that pixel. In
iHifee-dimensional graphics, the texture information of a triangle, a

quad rang|%C%E)de§gli{§%§g]9{bﬁh@g|QQ£"&@&@%&Q ?eé’iigﬂéazlre quadrangles, it is

three-dimensional Space, and 25 this is the time whéen perspéective

projpetiendspeHeimedn AR RReHRERINgSHCRPRSING, U issRRSSIIeHR pasting
increase or decrease the number of pixels. [0019] If the number of pixels
flactioaseslin Pestihy) thiscpastintptorrpspoestds, tod realize rapid processes.
[0017] Further, the image processing device of the present invention can be
configured as follows.
[0018] That is, the dividing unit performs its dividing and the acquiring unit
performs its acquiring by performing perspective projection of the original image onto an
interim first image made up of an aggregate of a smaller number of pixels than that of the
pixels in the original image, performing inverse perspective projection of the interim first
image onto an interim second image having a same shape as the original image, and
making a pixel value of each pixel included in the interim second image take a
representative value of a region which includes a position of that pixel.

In three-dimensional graphics, the texture information of a triangle, a
quadrangle, etc. is pasted on a region arranged in a virtual three-dimensional space, and
this is the time when perspective projection is performed. And in performing such

pasting, it is possible to increase or decrease the number of pixels.

[0019] If the number of pixels decreases in pasting, this pasting corresponds to
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calculating and acquiring the representative value of each region. This
results in the interim first image. Further, if the number of pixels increases
in restoring the interim first image to have the same shape as the original
image, a pixel having the representative value is to 5 be arranged at
coordinates which correspond to where the representative value has not
originally been arranged in the original image. [0020] Then, the mixing unit
obtains the processed image, by mixing the original image and the interim
secand image at the predetermined mixing ratio. As d,escritc)f d above,
QB BIRRT RSV th DT SRS et e It 8 oS Y EGH 1 %ﬁs\)iﬁﬁiyﬁ ip the
ig'%gn Qf)é?lil%f ggg—:- interim second image is included is depicted at the given
pixel, a’blencﬁhg of the interim second image with the original image will

produce apyaftgtimagenike@fte¢hlQ02kl AceorsliRg dathig dMentinfir it ihage
possible to use the technique of polygon-to-polygon projection such as
tekivrsipastingsietes avticlrigwit el gsedin dheavigefibid gfresentative value is to
three-dimensional graphics, and whose exclusive-purpose hardware has
eEEs € I RHARING RSOESINENS (et Paprd soREEsEs 2 ba] not

An jmﬂ %ﬁprocessing device accqrding to another aspect of the present
Qr1gin €1l arranée 1]%.'[ ?()I‘g& 4l 1Mmage. . . ..
invention compris€s a first creating unit, a second creating unit, a mixing

lopitoaNd arh QUIRLLHRIL WRIEB LS canfiguiedsas fiowsy 20100281 Gistnal
the first creating unit renders, as texture, an original Image made up of an
aggregatehof fpbis st¢octkbabe garuinbe e dirstinmagennacteruigpoof an
aggregate of less pixels than those in the original image. Likewise the

above-destfidewitvebonciniiceasusgherataderghrririiiye v8l Wetfregeion
T B G T e e
19&? bctg%llrcﬁg E %}ftﬂéﬁﬁ%ﬂ%es&%}?&%tgé %%'ﬁlmé%ﬂﬂﬂﬁldg@%ﬂ Bfbduce an
collapsed" according to a predetermined rule. [0024] Meanwhile, the
seeangbererRdisgaenit renders the created interim first image as 8
[0021] According to this invention, it is possible to use the technique of
polygon-to-polygon projection such as texture pasting, etc., which is widely used in the
field of three-dimensional graphics, and whose exclusive-purpose hardware has become
common, making it possible to perform rapid processes.
[0022] An image processing device according to another aspect of the present
invention comprises a first creating unit, a second creating unit, a mixing unit, and an
output unit, which are configured as follows.
[0023] First, the first creating unit renders, as texture, an ori ginél image made up of
.an aggregate of pixels, to create an interim first image made up of an aggregate of less
pixels than those in the original image.
Likewise the above-described invention, in a case where the original image is
defined by a polygon, the first creating unit projects the original image onto a polygon
having the same number of vertexes as the original image. Thus, the interim first image

to be obtained is the original image as “collapsed” according to a predetermined rule.

[0024] Meanwhile, the second creating unit renders the created interim first image as
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texture, to create an interim second image which has a same shape as
the original image. That is, the second creating unit performs the process
of restoring the interim first image which is "collapsed' as described
above to the original shape. Through these processes, the pixel value is
defined in the course of a plurality of pixels in the original 5 image -> one
point in the interim first image -~, a plurality of pixels in the interim second
image. At the stage of the plurality of pixels in the original image -* the one
ointin_the interim first image, .the average value of the plurality of Pixle.ls
FHHE oRgivarAbgEBP éeb?g?& ‘Bt &pre ﬁw%%&&ﬁ?&??s%}% et rmage.
acquired ag e SepLaSEMALYEMAME AP 0,2 OHDE QYUY 2HBNE Snterim
in the interim second image is to have a pixel value equal to the acquired
Rpreseriativenvaluel [QRE5] Kuithaibthemaixing wpib craateshaprooasseasch these
image by mixing the original image and the created interim second image
ptoaepreddherprinbdaixingleatiod Likdwiseuthe eboybudbscribetkityentiongriginal
the mixing unit performs a. blending. 15 Various techniques_can be used
B 856 2 PAReINIKE R A RE R BBV asTribad IRt BhP TR, the'ditpasecond
unit outputs the created processed image. Likewise the above-described
madage. . . . . . .
|nv§ntlon, the processed image is output to a display device or the like.

[0026] Hergy @%cs%%m tRthRRIESeHIRVENHAR. 8rihaReR{R BARLIR point in
which each of 20 the pixels included in the interim first image is rendered

thethecintefint Secondlimagenis elrgdtibdrp Budiigctiopikelwinide anictalénage or
made up of pixels included in that region in the original image moves, and

it ebeiomird e BIGRhBP HHARE 19 Rsrsrar dAstHst pReetathee iggim And

fist mage, (09271 nolher words, In case of performing conversion otthe,
pldrality pIXers Iin e original Image - e-one pointin the interim

firstimana-rathe pluralitypEpixels in the interim second image, "the
plurality of pixels in the original image" correspond to "the region", and
{beshape pirtherregion isnmadecetargatpriedhe diregioby imvhighhthei@inal
image and the created interim second image at a predetermined mixing ratio.

Likewise the above-described invention, the mixing unit performs o blending.
Various techniques can be used for the o value, likewise the above-described invention.

Then, the output unit outputs the created processed image.

Likewise the above-described invention, the processed image is output to a
display device or the like.
[0026] Here, according to the present invention, a shape of a region to which each of
the pixels included in the interim first image is rendered in the interim second image is
elongate in a direction in which a picture made up of pixels included in that region in the
original image moves, and that region in the original image is rendered on that pixel in the
interim first image.
[0027] In other words, in case of performing conversion of the plurality of pixels in
the original image — the one point in the interim first image— the plurality of pixels in

the interim second image, “the plurality of pixels in the original image” correspond to

“the region”, and the shape of the region is made elongate in the direction in which the
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picture moves. [0028] Hence, especially in a case where there is the aid of
a three-dimensional image calculation processor available, rapid image
processing calculations can be performed and an image effect like an
afterimage can he achieved to thereby give an air 5 of speed to the
observer as well as the above-described invention. [0029] Further, in the
image processing device of the present invention, the predetermined
mixing ratio of each of the plurality of regions may be defined according

to a distance between that region and the predetermined point, and the
PHikiFyPAtS of the representative value with respect to that pixel value

[OF%kinCreass as é&%ﬂiﬁgﬁ'}?‘% &Qé%ﬁ%&%ﬁ%re\’}’ﬂﬁ@ Bif%&%%%%ﬁ%%ﬁ%?ﬁl

In a moving image, any picture that is far from the point o nity moves
imibe stern@l @Jdugher Melpaity, thanianpistupeothaltiis claseiiqotbepaint of
infinity. Hence, the mixing ratio is varied from the neighborhood of the
pointotinfidigntonthe diStende froatfithenpeintaof tnfialtigvsddh thattheive an air
afterimage effect is 15 stronger where farther from the point of infinity.

ABErdify 6 Phecpraient shvaritie APRYE fosEibid topPESENt the effect of a

afterimage to the observer only by.appropriately changing, the mixing
Q 2 ~ 4 -
e eme e D e S e sy

Aodmagenpioasssinameihodipccadingiaanothel ASREE Bf e RIESEBtding
20 invention comprises a diving step, an acquiring step, a mixing step,
rodanaoutpattiegnsiep regibichndré c priigured asl faliawsnd hatigxatstheio of the
dividing step, an image (hereinafter referred to as "original image"), which
TeNisERIBAUBCOr BT AP EFRES AP P RIS it Banti e (it afifhof isédiens.
Meanwhile, at the acquiring step, a representative value of each of the 25
PIUFAity of divided regions is acquired from pixel values of pixels included

in that regig. FUANRL AL MXING SIERRTAEESSGR MRS, WIIEHHS Aom
processing result of mixing, for each of the pixels’included in the original
inggenttbeirapigsantative Malueetf at a higher velocity than a picture that is close to
the point of infinity. Hence, the mixing ratio is varied from the neighborhood of the
point of infinity to the distance from the point of infinity, such that the afterimage effect is
stronger where farther from the point of infinity.

According to the present invention, it is possible to present the effect of a real
afterimage to the observer only by appropriately changing the mixing ratio at each pixel,
making it possible to easily give an air of speed.

[0030] An image processing method according to another aspect of the present
invention comprises a diving step, an acquiring step, a mixing step, and an outputting step,
which are configured as follows.

That is, at the dividing step, an image (hereinafter referred to as “original
image”), which is made up of an aggregate of pixels is divided into a plurality of regions.

Meanwhile, at the acquiring step, a representative value of each of the
plurality of divided regions is acquired from pixel values of pixels included in that region.

Further, at the mixing step, a processed image, which is a processing result of

mixing, for each of the pixels included in the original image, the representative value
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acquired from the region in which that pixel is included, and the pixel value
of that pixel, at a predetermined mixing ratio, is obtained. Then, at the
outputting step, the obtained processed image is output. Here, at the
dividing step. the image is divided in a manner that a shape of 5 each of
the plurality of regions is elongate in adirection in which a picture made
up of pixels included in that region moves. [0031] An image processing
method according to another aspect of the present invention comprises a

first creating step, a second creating step, ixing step, and an _
AR S, WhEh B GnTGUPSHLE FONNEL D BE S Lt the e pvel
Sreating sleR anauginalimagsymadg up of an aggregate of pixels is

rendered as texture, to create an interim first image made up of an
aggregate clessipixels thai: thesann the:pdginakinageniednwihiia:. at
the second creating step, the created interim first image is rendered as
texture, toldreate i ihteding sevotie: image iwhicikddlbs a wamerghapeshspe of
the 15 original image. [0032] Then, at the mixing step, a processed image
?&C&@%{Ba}%wf&iﬁ OB GIRAN§HE R BRI TR Stat it v Seaifa P of

ima (-%-n%h%gﬁrgﬁﬁr%%\(%dmng%gg ratio. Then, at the outputting step, the

reated processea ge iIs output. Here, a shape of a region to which

eachof theypixgls dnsledashin.the,intetim-ARfustimnageipsandereginstae
Interim second image is elongate in a direction in which a picture made
upefipixetsnpdiadedinist thatiregion.in theoodignalinnsige, movesgaxm thad an
region in the original image is rendered on that pixel in the interim first
HAYEINDESR] EhbyarAE b dity (Bl avdther aspect of the present

invention i3.configuedfo, contral a computer to,Unction ae e or soorecatc of
above-described image processnglg 8%V|ce, or'td 'BEcontio apcomputgegr?% -

PEERIN LB ARCYEASe RAG IMAGS RIQGESH A MENAdI T Te RraPieRecate of
according to the present invention can be stored on a computer-readable
iefopmatianaetordingimediginaiSuelzas a compact disk, a flexible disk, 11

Meanwhile, at the second creating step, the created interim first image is
rendered as texture, to create an interim second image which has a same shape as the
original image.
[0032] Then, at the mixing step, a processed image is created by mixing the original
image and the created interim second image at a predetermined mixing ratio.

Then, at the outputting step, the created processed image is output.

Here, a shape of a region to which each of the pixels included in the interim
first image is rendered in the interim second image is elongate in a direction in which a
picture made up of pixels included in that region in the original image moves, and that
region in the original image is rendered on that pixel in the interim first image.
[0033] A program according to another aspect of the present invention is configured
to control a computer to function as the above-described image processing device, or to
control a computer to perform the above-described image processing method.

The program according to the present invention can be stored on a

computer-readable information recording medium such as a compact disk, a flexible disk,
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a hard disk, a magneto optical disk, a digital video disk, a magnetic tape, a
semiconductor memory, etc. The above-described program can be
distributed and sold via a computer communication network,
independently from a computer on which the program is 5 executed.
Further, the above-described informatipn recording medium can be
distributed and sold independently from the computer. Effect of the
Invention [0034] According to the present invention, it is possible to

provide an image processing device and an jmage processing method

SHftskte fof a}eaﬁ@taﬁ@ffé&i&%mﬁﬁﬁmﬂa# ir T SBRALE 15N Ao lucter
rogrs mefgr realizing these on a computer, and a computer-readable

m‘for ation recording medium storing the program. Brief Description of

Drawings [QQ35]ofelGestiBel$ 30 2xplanateryidiaBiam SAQwigiad a computer
schematic structure of a typical information processing apparatus on

whichiginacage protessingeudyitde fovordiog pittoronkidmbodingemnh of
the present invention will be realized. [FIG. 2] Itis an exem&lary diagram
|

SHEWiY alSetisi S Sntrdie deghin I GEeEifg UEHER 528 8Fding

ip.onc embodiment phhs present nuention F1C. 31 tis a flowchart
s'howmgt e fiow of control of an Image précessmg method performed by

the image processing device.;2Q.[Flie S 4hJheyare explanatory diagrams
showing the shapes of original images. [FIGS. 5] They are explanatory

piegrams shewidighowhengnaltimagesaré idipidatle[Fl Gro6idt im amage
explanatory diagram showing how an original image is 25 divided and a
PEpRRsSBItARvE s Zidengmeguvedd acasE ahardahl p by gorinsastisfiect of
&%m@%gaglgtg rgiéirsxa%g . rloagrx]‘aar‘é? %rdrieaei &%Tg i Qggv (I)?xga %omputer, and a
computer-readable information recording medium storing the program.
Brief Description of Drawings

[0035] [FIG. 1] It is an explanatory diagram showing a schematic structure of a
typical information processing apparatus on which an image processing device according
to one embodiment of the present invention will be realized.

[FIG. 2] It is an exemplary diagram showing a schematic structure of an
image processing device according to one embodiment of the present invention.

[FIG. 3] It is a flowchart showing the flow of control of an image processing
method performed by the image processing device.

[FIGS. 4] They are explanatory diagrams showing the shapes of original
images.

[FIGS. 5] They are explanatory diagrams showing how original images are
divided.

[FIG. 6] It is an explanatory diagram showing how an original image is
divided and a representative value is acquired in a case where a polygon pasting function

is used.

[FIG. 7] It is an explanatory diagram showing a schematic structure of an



5

10

15

20

25

image processing device according to an embodiment seen from another
aspect. [FIG. 8] Itis a flowchart showing the flow of control of an image
processing method performed by the image processing device.
Explanation of Reference Numerals 5 [0036] 100 game device 101 CPU
102 ROM 103 RAM 104 interface 10 {05 controller 106 external memory
107 image processing unit 108 DVD-ROM drive 109 NIC 15 110 audio
processing unit 201 image processing device 202 dividing unit 203

iri it 204 mixi it 20 205 t unit 6 iginal i 602
T B e B B A Sae e o oS T e R ey ko
702 secorGieaig LM, 95 GRTHIAE, Ut 8 1PVETHR0 ORTChn

The embodiments of the present invention will be explained below.
method performed by the image processing device.

Explanation of Reference Numerals
[0036] 100 game device
101 CPU
102 ROM
103 RAM
104 interface
105 controller
106 external memory
107 image processing unit
108 DVD-ROM drive
109 NIC
110 audio processing unit
201 image processing device
202 dividing unit
203 acquiring unit
204 mixing unit
205 output unit
601 original image
602 first interim image
603 second interim image
701 first creating unit
702 second creating unit
Best Mode for Carrying Out the Invention

[0037] The embodiments of the present invention will be explained below.
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Embodiments in which the present invention is applied to a game device

on which three-dimensional graphics are displayed will be explained

below in order to facilitate understanding. However, the present invention

can likewise be applied to information processing apparatuses such as
computers of various types, PDAs (Pergsonal Data 5 Assistants). portable
telephones, etc. That is, the embodiments to be explained below are

intended for explanation, not to limit the scope of the present invention.
\ccordingly, though those having. ordinary skill in.the art could employ e
TR i Bt BT RO R P EIEAAPee e frekrgn Whic

gpodimEqLs Are sonlacar Wil SAUivale s Qgﬁm, sHieh emBRAIME iR ilitate
will also be included in the scope of the present 10 invention.

hbediment 1 [QO3SEEIGe pisan explanatanndiagrass shappligdto information
schematic structure of a typical game device on which an image

prossesisin groearidesec cording tethepresent inventoynwill. FdrealiZeeonhle Data
following explanation will be given with reference to, this diagrgm.

|

C 15
(DGR A BeViTERIBt Eorpristdh EPLS (ERRMAMRCES g Ohied below
%r%l’i%e Qc'é{l f’IOQZE, Eﬁ%MQ]’\?gﬁ(qn {Qteﬁ@ﬁe ‘&1@4‘§§) Q nglo ”l%relg?esgﬂlt Invention.
external memory 106, an image processing unit 107, a DVD-ROM drive

A0&_MNICHdewvarkdnerface Gardy 1091 andeamn audie RrptessinBodiifents in
110. By loading a DVD-ROM storing a game program and data onto the

20iDVERONhdriverl 8 trdtening of the pewer ohtheligeme deviepld®d, with
the program will be executed and the image processing device according

t9the presenthermstitmartadimeatsraaizé. pooagpdsbiebe sconccontrpiaresent

the ogoe{ation of the entire game device 100, and is connected to each

element to exchange control signals and data. Further, by using an 25

ALU (Arithmgtict.agie Unit) (unillustrated), the CPU 101 can perform
arithmetic operations such as addition, subtraction, multiplication, division,
gic3sipgical mperatians xplishtas |dgigahadbivang logitehmudtighoationef a typical
logical negation, etc., bit operations such 14

game device on which an image processing device according to the present invention will
be realized. The following explanation will be given with reference to this diagram.
[0039] A game device 100 comprises a CPU (Central Processing Unit) 101, a ROM
102, a RAM 103, an interface 104, a controller 105, an external memory 106, an image
processing unit 107, a DVD-ROM drive 108, an NIC (Network Interface Card) 109, and
an audio processing unit 110.

By loading a DVD-ROM storing a game program and data onto the
DVD-ROM drive 108 and turning on the power of the game device 100, the program will
be executed and the image processing device according to the present embodiment will be
realized.

[0040] The CPU 101 controls the operation of the entire game device 100, and is
connected to each element to exchange control signals and data. Further, by using an
ALU (Arithmetic Logic Unit) (unillustrated), the CPU 101 can perform arithmetic

operations such as addition, subtraction, multiplication, division, etc., logical operations

such as logical addition, logical multiplication, logical negation, etc., bit operations such
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as bit addition, bit multiplication, bit inversion, bit shift. bit rotation, etc.

upon a storage area, or a register (unillustrated), which can be accessed

at a high speed. Further. the CPU 101 itself may be designed to be able

to rapidly perform saturate operations such as addition, subtraction,
multiplication, division, etc. for dealingjyith multimedia processes, 5 vector
operations such as trigopnometric function, etc, or may realize these with a
coprocessor. [0041] The ROM 102 stores an IPL (initial Program Loader)

to be executed. immediately after. the power.is turned on, execution of
WHERHY S thE PRoYian s dre 4™ i DN SR RY 9 B YedtcintBtha storage

2@6’:01’1[\/'0% 913r9 qg ‘?fu%ﬂﬁ%?%&? eW%EJH (::Legllbsli: %Etche%géc?‘ Qittgeilﬁf}QM 619.2 SE%;ﬁ%r the
a pfogram and various data for an operating system necessary for

coutralling:the.eparation-atihe sati.asms deyiced0a 4Rl JheRMWsuch as

103 is for temporarily storing data and programs, and retains the program
ahlitidataueadout, frortii thie dDMD dr@dpaad . dthetedata nébessinnédragamesses,
proceedings and chat communications. Further, the CPU 101 performs
Yiteeyuainen P5chssetifmgasiEriabietrda Methe RAM 1631 viie with a
égeréé\cLUS é:lrirectly upon the value stored in the variable to perform

oﬁ’era%lsons', or once storing the value stored in the RAM 103 in the

fegister. peiferming opgratigns upomphe [egistep, ANdWItingHACK BE executed
operation result to the memory, etc. [0043] The controller 105 connected
ilnroedib¢éhedfte tfrge MOdisaaaivé s an-epenadionf 2Bitipuigienhbyptbgram stored
user when playing a game such as a racing game, etc. The external

endhedpy 1B QktaehabyCovndade rddg i eiptartddy 104CRWHiADIyF urther,

stores data indicating the play status (past achievements, etc.) of a racing
SO L R P pIGGTS B S B B GG T o A for

SOMOMAIGAIONINGS , (1PGRIRM 16 ThE URer AN Store these data on the

external memory 106 where needed, 25 by inputting instructions through

thesgpntrotiglc IOEMOQA4L The EWidROVstorhe loadeddpriieaRY RIR@Mins the

drive 108 stores a program for realizing a game and image data and
pradiond atadadeemgranyingithie geenPnRBENheudd other data necessary for game

proceedihgs and chat communications. Further, the CPU 101 performs processes such
as securing a variable area in the RAM 103 to work the ALU directly upon the value
stored in the variable to perform operations, or once storing the value stored in the RAM
103 in the register, performing operations upon the register, and writing back the
operation result to the memory, etc.

[0043] The controller 105 connected through the interface 104 receives an operation
input given by the user when playing a game such as a racing game, etc.

The external memory 106 detachably connected through the interface 104
rewritably stores data indicating the play status (past achievements, etc.) of a racing game
etc., data indicating the progress status of the game, data of chat communication logs
(records), etc. The user can store these data on the external memory 106 where needed,
by inputting instructions through the controller 105.

[0044] The DVD-ROM to be loaded on the DVD-ROM drive 108 stores a program

for realizing a game and image data and audio data accompanying the game. Under the

b
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control of the CPU 101, the DVD-ROM drive 108 performs a reading
process on the DVD-ROM loaded thereon to read out a necessary
program and data, which are to be temporarily stored on the RAM 105,
etc. [0045] The image processing unit 1 07 processes the data read out
from the 5 DVD-ROM by means of thesCPU 101 and an image calculation
processor (unillustrated) provided in the image processing unit 107, and
thereafter stores the data in a frame memory (unillustrated) provided in

the image proc sin it 10 a,ge nform tion stored.in the frame
IER? |‘§‘%o(f1}3/ c?’ur‘i{]1 ﬁeig?g‘@ foft O RSN &g ding process on the
I§Wﬁréﬂ/fz%%89d“{ﬂé%9'?9 ULt %é@é’s’%ﬂﬂf fnilysteated)conngdtede o be

10 to the image processing unit 107. Thereby, image displays of various

pesAE avalahiend Ra image @alculation processor can rapidly perform
transparent operations such as overlay operation or a blending of

ﬁWéﬁdllmenﬁmnahmegescwnhgamraté%pMmm ofhwardaas tyggesul 5from  the
04% Further, the image calculation processor can also rapidly perform

et s e ARG by 14 ZaBe e itk GalsBENRb AT Rk HatigH ustrated)

piasedin ayirual trsecdimensions) space andAANANAIOKS BKLIE o o
ormatlon adéma foobtain & rendered Image of the pofygon pla ed

mgrstualﬁhr@wmmaé@pacqms seenfromeaspredetarmined vigw image

position along a predetermined direction of sight line. 20 Further, by the
iclthidinanditte imahe dadoulatiemprocéssarmmoartkingn coopératiegpal at a
character string as a two-dimensional image can be depicted on the frame
TSR InsH depietedisiiitie BURECE dlousH ﬁbwgmita&ébv&iﬁ&%%monnected
tmfg}rmatlon deflnl the sha &Oftrgo aracters [ Fur er, itis o
Geheraltivat the s ga&% atlon sCessor Has a Hé% Vg Sa iR &

LhpLgiecting a bltmap |mage (texture image) of a triangle or a quadrangle
by appropriately deforming it into an area defining another triangle or
quadrangleh{oRdele The:-NiEoh 09 dsdabconneatidty thergamergdeyiaent Apdantions
a computer 16
such as overlay operation or o blending of two-dimensional images, and saturate
operations of various types.
[0046] Further, the image calculation processor can also rapidly perform an
operation for rendering, by a Z buffer method, polygon information placed in a virtual
three-dimensional space and having various texture information added, to obtain a
rendered image of the polygon placed in the virtual three-dimensional space as seen from
a predetermined view position along a predetermined direction of sight line.

Further, by the CPU 101 and the image calculation processor working in
cooperation, a character string as a two-dimensional image can be depicted on the frame
memory, or depicted on the surface of each polygon, according to font information

defining the shape of the characters.

[0047] Further, it is general that the image calculation processor has a rendering

25 function of projecting a bitmap image (texture image) of a triangle or a quadrangle by

appropriately deforming it into an area defining another triangle or quadrangle.

[0048] The NIC 109 is for connecting the game device 100 to a computer



10

15

20

25

communication network (unillustrated) such as the Internet, etc., and
comprises a IOBASE-T/IOOBASF-T product used for building a LAN

(Local Area Network), an analog modem, an ISDN (Integrated Services
Digital Network) modem, or an ADSL (Asymmetric Digital Subscriber

Line) modem for connecting to the Intggnet by using a 5 telephone line, a
cable modem for connecting to the Internet by using, a cable television

line, or the like, and an interface (unillustrated) for intermediating between
these and the CPU 101. [0049] The audio processing unit 110 cqnverts .
AR At Pt BUR MR- B lRmﬁl ifito i ARKIOG alitio SEhAOBRESS @

QRS 16819 @sz!f?fngr% eaker &9 %HMH?;%r%t%gs?ﬁo(‘i%%ﬁ%éﬁ%%ﬁ%cgk), an

Further, under the control of the CPU 101, the audio processing unit 11
SRNRIaedseuad Bifeqts ard musisdaiadongi soUNHad D) the &ourse @h ADSL
the game, and outputs the sounds corresponding to the data from the
(Qpsaiertrin Rigidsk Wherstitrelandionddta régordet:amthe DY DRRAOM hy using a
MIDI data, the audio processing unit 110 refers to the music source data

leRIaBe i GRts, A S8 SRUBFEI DR MILS| AR ThRY PERE gaiaple television

Further, in.a case where the audjp data is compressed audio. data qf

RPN et Dl VS o e TR SR AR Bl ana e
€expangs the data and converts it into PCM data. By D/A (Digital/Analog)
converting the PCM data at a timing corresponding to the sampling

fbedriency GietherdiatapancsOugputting the datecto thedspeddterrétds pasdsible the
to output the PCM data as audios. 20 [0050] Aside from the above, the
Ba&Edicateoemmagalng carfiguisieb pedoritme dBensignnktiana o tisaker

OM 102, the RAM 103, the external memory 106, th D- 0 he .
R e BYBACR e HGER bty LG A AT oty Srelagucio
%J&Qﬁg%‘{t'% & gggc%cg MQI gﬁ&t@%&% EA@ 'tg ie Q‘lemp]cﬂéycpurse of
diagram showing a schematic structure of an image 25 processing device
@ecarmingntboaembrdingnt afitbe prasentiinveniiemohhedaerkiag
explanation will be given with reference to this diagram. FIG. 3 is a
flowchart $hewirg wherfiohe efdortes sicardimhagalprotdasiyMnietaB] data, the

performed by the ima%;e processing 17 . . ) ,
audio processing unit 110 refers to the music source data included in the data, and

converts the MIDI data into PCM data. Further, in a case where the audio data is
compressed audio data of ADPCM format, Ogg Vorbis format, etc., the audio processing
unit 110 expands the data and converts it into PCM data. By D/A (Digital/Analog)
converting the PCM data at a timing corresponding to the sampling frequency of the data
and outputting the data to the speaker, it is possible to output the PCM data as audios.
[0050] Aside from the above, the game device 100 may be configured to perform the
same functions as the ROM 102, the RAM 103, the external memory 106, the DVD-ROM
to be loaded on the DVD-ROM drive 108, etc. by using a large-capacity external storage
device such as a hard disk, etc.

[0051] FIG. 2 is an exemplary diagram showing a schematic structure of an image
processing device according to an embodiment of the present invention. The following
explanation will be given with reference to this diagram; FIG. 3 is a flowchart showing

the flow of control of an image processing method performed by the image processing
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device. The following explanation will be given with reference to these
diagrams. [0052] An image processing device 201 according to the
present embodiment comprises a dividing unit 202. an acquiring unit 203,
a mixing unit 204, and an output unit 205 5 [0053] First, the image
processing device 201 receives an inpyf of an image (hereinafter referred
to as "original image' ) to be the objective of processing (step 5301). The
image processing device 201 receives this input by reading out

information making up the original jimage from a hard disk oy the .
5 OMICHHEH B T BYST RO PAVS b8 T FReclg B i
7964 i siggein@ gmparay sorpae area, e BAM M8 0 Dfsimen

054] The original image is typically a bitmap image, and each pixel
ehpeieekin dadhitman isoprosessadras pixel 1030ktaink e MaluB4, and an output
representing the hue, the brightness, or the saturation of the pixel or the
K@&E{Red Green Blue) value of the pixel as the pixel value. [0055] FIGS.

4 are explanato;g diagrams showing examples of the shapes of the 15

BHblal imAge: AitdiEsmRgEREUg'S tectaR UISrStapa ad eHbWh #p image

El?lec:;éiﬂ'a@grIrsefgseegtg%sth‘%rri%?nse}l té(RAC%‘%% ﬂnéf@%‘ Sﬂiffhc‘?{s';‘@é?e%%% gnsson.
the rectangle can be arbitrarily changed, but typically, these are™of the

granuasityysuitable farheing displayedioniafisplay Qf d telRVigiation making
apparatus. [0056] Various other shapes are conceivable as the shape of
thetloriginaldmagee Fom 2thaxatipley ther&presBnividaadtdte ofidheVéxieindl drive
world seen from the viewpoint of the driver of the racing game, the center
dPthe Shrasrrivetharpanst PRty 05 18oniatReEY hEREISAGI S HsbaketM 103
aftg]rirpﬁlge effect for imparting an air of speed at the portion to be

8fspfaf/ed near the point of infinity, for the state of the road surface or the

f}ﬁ)@ﬁ})f Otﬁ%%féiﬁﬁ%ﬁﬁéj@lﬁ%ﬁj% ik ROIHA0. HAACEANSLPHIM ed in the

at remains 25 after boring a hole in the center of the screen as shown in
Bitnad i)ty bbayseckhs thigaorignallimage {0Qhg @ihee tharbihibiness, or the
many cases of displaying a state of the external world seen 18
saturation of the pixel or the RGB (Red Green Blue) value of the pixel as the pixel value.
[0055] FIGS. 4 are explanatory diagrams showing examples of the shapes of the
original image. A bitmap image having a rectangular shape as shown in FIG. 4 (a) is
used as the most typical original image. The shape and size of the rectangle can be
arbitrarily changed, but typically, these are of the granularity suitable for being displayed
on a display or a television apparatus.
[0056] Various other shapes are conceivable as the shape of the original image. For
example, in representing a state of the external world seen from the viewpoint of the
driver of the racing game, the center of the screen is the point of infinity. It is
sometimes better not to use the afterimage effect for imparting an air of speed at the
portion to be displayed near the point of infinity, for the state of the road surface or the
state of other cars may be displayed in that portion. Hence, the portion that remains
after boring a hole in the center of the screen as shown in FIG. 4 (b) may be used as the
original image.

[0057] Other than this, in many cases of displaying a state of the external world seen
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from the viewpoint of the driver of the racing game, there is no need of
using the afterimage effect of imparting an air of speed at the lower
portion of the screen, because the appearance of the drivers seat of the
car and various information such as velocity. engine condition, etc. are
provided there. In such a case, a portigp that remains after 5 boring a
rectangular in the center of the screen and further boring a trapezoid at
the lower portion of the screen as shown in FIG. 4 (c) may be used as the

riginal image. . Furthermore, a further local portion of the shapes as . .

i BRI (3 B (05 Vg A oBATAE P TodGen itoas) i th
Nexnihe diyiding ME&Q% oL Wie INgRsPLPAESRING, AR YIS 2 HANIdES e cause
10 original image into a plurality of regions (step S302). The dividing unit
22 ghddescther image i sueh @Mmapner that thecshape @harehsatihe velocity,
plurality of regions is elongate in a direction in which a picture which is
defined dylipixelstinclude indtiiathegionmowbsa Thigs atperGRUNEQ Temains after
functions as the dividing unit 202 in cooperation with the RAM 103, 15
[O6B6 1 HRE&1E A eBISiTAE R HiSgraTAS SHOWMY hBW Bse! Sghtal fritaige lower
shown in ,FIGS. 4 is divided. les of the shape. of each region that is
B e S T e R S e
shown in FGSea@k 19 (8xnQ060]1ARYIBHAINaldraagesshowsin HEB:d iS(a) to
the graphics display of the external world seen from a viewpoint, in a
caseawheraamnothectignmangegdn the external world 20 within a
three-dimensional virtual space or the viewpoint moves. [0061]

KEeStdingNiethesicliirdiae tHelbBiect daRnBtrEy Mmecpixeis s tis dhbifides the

image radially moves in.a direction to get away from the point of infinity at .
R REh{EH O IR SEIBEIn SAE e S cw il AU EL i s e

91%%@‘?1](\ nfiRity (IhARFASE ngfﬁpmﬁ"%&ﬂtdmé @t%ﬁ%?cﬁqg%ﬁwg elongate in a

direction), or in a direction to approach the point of 25'infinity at the center
ofrthescieenith a gaseamiacd theaerievdnsini gatsanay dianhibe goinnefes.
infinity (in a case where the sight line faces a direction reverse to the _
advancing Thiredtiof)l Edfthénnetiernevilg dalstity wiitRdpictapenstanen with the
Io{lj){'ect becomes higher as 19

M 103.
[0059] FIGS. 5 are explanatory diagrams showing how the original image shown in
FIGS. 4 is divided. Examples of the shape of each region that is obtained by dividing
the original images shown in FIGS. 4 (a) to (c) are shown in FIGS. 5 (a) to (e).
[0060] Any original image shown in FIGS. 4 is the graphics display of the external
world seen from a viewpoint, in a case where an object arranged in the external world
within a three-dimensional virtual space or the viewpoint moves.
[0061] Accordingly, the picture of the object defined by the pixels in the original
image radially moves in a direction to get away from the point of infinity at the center of
the screen in a case where the viewpoint approaches the point of infinity (in a case where
the sight line faces the advancing direction), or in a direction to approach the point of
infinity at the center of the screen in a case where the viewpoint gets away from the point

of infinity (in a case where the sight line faces a direction reverse to the advancing

direction). Further, the moving velocity of the picture of the object becomes higher as
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the object goes more away from the center of the screen. [0062] In FIG. 5
(a), line segments that run on the point of infinity divide the original image
radially. and each region has a triangle shape. [0063] In FIG. 5 (b), line
segments that run on the point of infinity divide the original 5 image
radially and at the same time the original image is divided by concentric
circles that are centered at the point of infinity, thereby giving each region
a sector shape. Further, the center angles of the respective sectors are
all uniform according to the division shown in the present diagram, and

tHeORIAGHAS S IENE Sitfs B thE SEEHTs thiRt af&°Bther than the arc
é%%;%maft%ﬁ i f@.hSS(Ia Zf}’.nvéllllepl%ég’g e{ﬁg{j xé% ?);ﬁ é?rl%“%lil St %I]giﬁ]%(l\g/;/ FeC{RI%O the original

rs are concerned) are all uniform. , the lengt he oblique

sides isdangemihaorthe lengib ofihgarend8064] In FIG. 5 (c), line

segments that run on the point of infinity divide the original image radially,
Mbilg] the regidns ark) divid ey rashbrizontah lihe @it thefupfertpdirtidn tbé original
the original image and the regions are divided by a vertical line at the left
R igitialy e gh&e st dHY eI mEgBahiBKiER) ‘e sbkidedibn goncentric circles
rapezoid. Accordingly, if.the obligue sides of the respective trapezoids 7
s B e R B o Ry SR e a0 e shape
Anghthe yonsnaife aehorizentakBENAILIGAL(R06R] RICuRAFhEABSHHS, (o the
another division. For example, this is for a case where it is desired to
éxpriessshbyvannatfierage Exprassiorn, ha Rifohspeed whendth@iewpsittat are
is 20 rotating or the external world is rotating. In this case, the pixels

eipretuntily ancobjeetrinlitie exderridewoild heeredermakéoatgeridialy sides where

circular movement around a predetermined center. [0066] Hence, the
SR OET0 i R by LGHUbo e FGEl Gotbr KDGBE Sghs loneer

&%ﬁ%%&@ﬁ cirgular movement, and further divided by straight lines that
run on the™ 25 center of the circular movement. Accordingly, the original

jorage is diviged. by(seaiarsdikemisatin klGoS)psut trenengttin{dhenardiginal
of the sectors is longer than the length of the oblique lines. 20

image radially, while the regions are divided by a horizontal line at the upper portion of
the original image and the regions are divided by a vertical line at the left and right
portions of the original image, making each region a trapezoid. Accordingly, if the
oblique sides of the respective trapezoids are extended, they cross at the point of infinity.
Further, the lower side and the upper side are horizontal or vertical.

[0065] FIG. 5 (d) concerns another division. For example, this is for a case where it
is desired to express, by an afterimage expression, an air of speed when the viewpoint is
rotating or the external world is rotating. In this case, the pixels representing an object
in the external world are to make a generally circular movement around a predetermined
center.

[0066] Hence, the original image is divided by concentric circles whose center is set
at the center of the circular movement, and further divided by straight lines that run on the
center of the circular movement. Accordingly, the original image is divided by sectors

likewise in FIG. 5 (b), but the length of the arc of the sectors is longer than the length of

the oblique lines.
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[0067] Likewise. FIG. 5 (e) concerns another division, which is for the
simplest unidirectional movement. This applies to a case where the

sightline faces transversely to the advancing direction, etc. In this case,

the picture of an object in the external world moves in parallel with a

certain direction. Since it is assumed by this division that the 5 picture of

the object in the external world moves in parallel with the horizontal

direction, the original image is divided into a plurality of horizontally-long
rectangular areas. [0068] Note that in FIG. 5 (ea, the division is made in .
K96Ala maririertat the radibhs X tispissed iy LeRggersd el iimplest

DHEKEAG ARCkedHOWeYRr, 5 ﬁé& ?o%i‘éiﬂé’_%%e%i%M‘E‘l%alé{%%‘%égﬁm‘?%}?ely to

b

respective regions meet each other simply in a gratingor tiling 10 manner
maydalseine adeptad 4Q069] AssknownHrgm the sxammps SHows it @ESworld
5 (a) to (e), dividing the original image into shapes which are elongate in
adiee ctigrridlwhich ancaftenniageiis). asSunced toappeat hy ohie dhtlien that the
features of the present invention. The length and width of the divided
Pisgisheldhn HacarangeaamsLEREd o7 o Pratldt by Brigenataigeetion.
qenstanton may.be, thanded.as neaded it the. width should be generally
Constant in & case where there exists a poin o in Phlty, he center angf’e

gfo@%? are i thenangleriormed hthe RRliouesides Qfithe thap&ZeIHMAY regions
e set in inverse proportion to the distance from the point of infinity in the

oridginpbindage. s{fyélddrueiner, lthe beliihulikeaisedmaidyvee ganenaly division by
constant, or may be changed as 20 needed. If the length is changed as
YiBisHebein atesserivihe res TPRafE e XFSI$ 5 pestat efdhREiey, Sisudh B marmee T tiling

makipqéh%%en th Ié)n%?eﬁ[ where farther from the point of infinity may be
Rapted? %?"bef &' than this, the length of the divided regions may be

Eaoped in, PIABRMIAN.IR tAE IaHKRMAVIRG VRIGGES Okthe SWPLIRINIHG the

respect to the external 25 world in the virtual three-dimensional space.
Gigtherithesemagages My beremnbined {00 ddkdheniivhiesiaihe enginakge is
image is divided in any such manner, the acquiring unit 203 acquires a
represttatvewalusopé duhiofttne pilifdity otré gionstioradelby thegdnand width
of the divided regions can be arranged variously.

[0070] The width may be generally constant, or may be changed as needed. If the
width should be generally constant in a case where there exists a point of infinity, the
center angle of the arc or the angle formed by the oblique sides of the trapezoid may be
set in inverse proportion to the distance from the point of infinity in the original image.
[0071] Further, the length likewise may be generally constant, or may be changed as
needed. Ifthe length is changed as needed in a case where there exists a point of infinity,
such a manner of making the length longer where farther from the point of infinity may
be adopted.

[0072] Other than this, the length of the divided regions may be changed in
proportion to the relative moving velocity of the viewpoint with respect to the external
world in the virtual three-dimensional space. Further, these manners may be combined.

[0073] Then, when the original image is divided in any such manner, the acquiring

unit 203 acquires a representative value of each of the plurality of regions made by the
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division, from the pixel values of the pixels included in that region (step
S303). [0074] The followings can he considered as the representative
value. (a) The pixel value of a pixel appropriately selected from each
region. The position of that pixel may be the center or the gravity point of
the region, or any point in 5 the farthesj upstream or any point in the
farthest downstream in the moving direction of the picture, or various
methods may be adopted such as using the pixel that is arranged at the

smallest address. in the RAM 103. ( b? The avera e value of the pixel
Fatsien-dreme hsnars el ﬁ’?%%%éh LTI S %%Isrsa}méﬁé%ﬁ%

m%jred SHET R nae a5t onsl%%hegalsc{fl% 0?&8{5‘?%%% prowded

image processing unlt 107 or IS exc uswe for graphics
processing, sgH f;i@e&\@[a«g%W@k&i@&%@&@ﬁﬁ@Wg@&l&@lﬁiﬁ% Thedetails  The
will be described later. [0075] The method (a) is one of the simplest
posininerst fbrspledtingyabrefhresentativeha ghagitandicao shortemther any point in
processing time. Further, depending on the fields of 15 application in

iR bR BPOEEABER PRAGETY (&R fﬁﬁh%ﬁyiegeéebendﬁ gleuwélgn@fhwn of

|veasuff|C|ent ai ofspee O % ethod b thod
e S TS bbb et AP EOeh W eed

as mjgsg%ﬁgrghelg\(ggqgemﬁ@]e plxels included in each region thereby to
adopt, as the picture of the afterimage, a picture that has pixel values 20

whose avéragkeevalerads thmsafiteas thiat btk efshme shapeladethat each region.
region. [00771 In this manner, the CPU 101 functions as the acquiring unit
P03 irrseospetativrowithriseareaMurb 3hartiveie ihdbe preeessilsylatirnigrpeessor

[007 The the mlxm unit 204 o sa rocess d image, whigh is the
RO R s RIS Bt & B BT o AHRE By Erephics

X%&%s%geaﬁn Plxtgl H%%Mggdvﬁiugﬁmek%”%% W@ﬁﬁuﬂg&therhg details will be

represenfatlve value acquired from the region in which that pixel is

nRcluted tstep S304). [0079] This process is equivalent to obtaining a new
image (processed image), which 22

[0075] The method (a) is one of the simplest manners for selecting a representative
value, and can shorten the processing time. Further, depending on the fields of
application in which the processed image is used, in many cases, such a simple method
can give a sufficient air of speed.

[0076] The method (b) is a method similar to the calculation for the motion blur
effect, and is such a method as would take the average of the pixels included in each
region thereby to adopt, as the picture of the afterimage, a picture that has pixel values
whose average value is the same as that of the same shape as that region.

[0077] In this manner, the CPU 101 functions as the acquiring unit 203 in
cooperation with the RAM 103 and the image processing unit 107.

[0078] Then, the mixing unit 204 obtains a processed image, which is the processing
result of mixing, at a predetermined mixing ratio, the pixel value of each pixel included in
the original image with the representative value acquired from the region in which that
pixel is included (step S304).

[0079] This process is equivalent to obtaining a new image (processed image), which
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is the result of performing a synthesis ((-t blending) of an interim image
obtained by entirely filling each region of the original image with the
representative value of that region and the original image, at a
predetermined a value. [0080] This interim image may be materially
created or may be processed as a virtyal 5 one by performing
calculations pixel by pixel as described above. [0081 ] The followings can
be adopted as the a value used in a blending. (a) A constant. This
corresponds to such a case where the pictures of any objects move at a

Eolstafit-Vefbohty {8y 16 ehanyBie Valbls st & réutite the Hgfedbrned by
&l ﬁ'??;ﬁgg{tlﬁo‘é%&? 1~%§1§%{ Iging. ’B&%@éﬁt‘fﬂ%%”%g -u%}s }é‘?‘?g%%!ﬁgt‘{%%gi{ég)%f that

veloc e viewpoint with resp external world increases
Toiraisadhe dagres ofcentibyionehtheariginalimage in the
neighborhood of the point of infinity, and to make the degree of
Eostributionhhof therioriginat image: loweriwheresdardhemfrgrhethe poistiek a virtual
infinity. 15 (d) To combine the methods (b) and (c). [0082] The afterimage
el pEtomEEsisiioas RhE My g veIdesty Bet®hfss higher

ding to the method (b), and the after effect becomes stronger as the
ot iy O AieS Ta ey AECS S £ L AR (o) P Bsrore, 1

is possible o RreseRinthe aifec HledinrkalierinpgedR RELOIRNEEQRY of any
by appropriately changing the mixing 20 ratio at each pixel, making it
pgssiblade: easity givatarlatinf speed. [0083] Thus, the CPU 101

functions as the mixing unit 204 in cooperation with the RAM 103 and the
image pro€esdingmiea e [ebs4pFEinaly, Miesuthudosie0b sutsigigne of the
obtained processe im ge (step 5305).. As the outputting destination of, )
ﬂﬁl@lﬂﬁ]aﬁa?%edi%p%% S‘é%/f&%, B LI6VISIB 8 BaMAEs! BPGHE Psifike thypRdnt With

&%B&Q%etﬁet@k‘?&ﬂﬁi the.image pracessing unit 107 can be used. The result

of a blending in the above-described manner is displayed and output on a
display devigery thestikeisSingedhecshaparafigaeh segien isiglangaiige in the
I?elz?grlllgbozriood of the point of infinity, and to make the degree of contribution of the
original image lower where farther from the point of infinity.

(d) To combine the methods (b) and (¢).
[0082] The afterimage effect becomes stronger as the moving velocity becomes
higher according to the method (b), and the after effect becomes stronger as the point of
infinity becomes farther according to the method (¢). Therefore, it is possible to present
the effect of a real afterimage to the observer only by appropriately changing the mixing
ratio at each pixel, making it possible to easily give an air of speéd.
[0083] Thus, the CPU 101 functions as the mixing unit 204 in cooperation with the
RAM 103 and the image processing unit 107.
[0084] Finally, the output unit 205 outputs the obtained processed image (step S305).
As the outputting destination of the image, a display device, a television apparatus, or the
like that is connected through the image processing unit 107 can be used.

The result of o blending in the above-described manner is displayed and

output on a display device or the like. Since the shape of each region is elongate along
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the direction in which the picture moves, there appears an image in which
the interim images are stripes that are elongate in the direction in which
the picture moves. Accordingly, a blending produces a video in which the
original image is blurred in the moving direction. This gives an effect like
an afterimage produced by moving. 5 §8085] As described above,
according to the present embodiment, it is possible to easily obtain an
afterimage-like effect by dividing an image into regions having a shape
elongate in the direction of moving distance, and by acquiring the

spPasetioarive VARl Bf RGOS FaGHsHs HSIRG B OESIIEL Bakiie Bivks dAterim
alholspeedi e phseryeniOROLNEr AR 0I> HIERRIHSBGe moves

ervedin a movmg image, any picture 10 that is tar from the point of
M&Gi{r}'ﬁr{’@@f\,’%ﬁ in-the, sorernAt a Righenyeladity thanaipigtirathatiralase the
to the point of infinity. Hence, the mixing ratio is varied from the
meighbdinkodchof the point ehiaffaityliic theatistarce froduted poneohg.
infinity. Embodiment 2 [0087] The second embodiment of the present

if&Htion r%FaE@é“fbbadsé‘Pfé’ﬁ]eaCfoﬁW%IVPn%’?H@‘ﬁé%t sTehe it dhlsuratidhle

progesser, which is obtaifed by sesing 1o, scheme accordna. O . o suape
eSCrl e dlmen rom anot]h aspect. ACCOI‘Sﬁ'Ii ]%ﬁ 8 P

@5%@%%@@!&9{@&@65Q@m@m&%&aﬁo@ama §9%H‘§rfﬁfgmqgiﬁ@§@ﬁaﬁ$é%luc of

above-described embodiment, unless particularly mentioned. [0088] As
tlescriachahosanit ispncisrsinglyi hagpeaing thatibellatdst gasmedevices
20 100 and general-purpose computers are equipped with their own

iA8GE caldiohapidiesdem Alslory stcRUEgE dakmalbie proRdsssgpspicture
majo one are.with.the function for astln ted by,

% |’t?ﬂ%’[oft1 & PS&E)?? %“B%%gﬁs% QSCH?%é?gﬁthé%%n Ve é%eﬁg t gn aficture

aychafynctgnis sametimesieyidedasa Wachon of F&ﬂg%'%@éﬂ from the

texture pasting, and sometimes provided as a perspective 25
teangformoal oniperspecive projection funstiantafivasiops ypesAfeso] In
three-dimensional graphics, the texture information of a triangle, a
quadranglénsgtedimeursted on a region arranged in a virtual

three dimensional space, and 2
[0087] The second embodlment of the present invention relates to a scheme

involving the use of an image calculation processor, which is obtained by seeing the
scheme according to the above-described embodiment from another aspect.
Accordingly, the present embodiment can employ the same scheme or modification as the
above-described embodiment, unless particularly mentioned.

[0088] As described above, it is increasingly happening that the latest game devices
100 and general-purpose computers are equipped with their own image calculation
processor. Among such image calculation processors, the major ones are with the
function for pasting a polygon represented by a bitmap, on the region of a polygon having
different shape and size. Such a function is sometimes provided as a function of
rendering by texture pasting, and sometimes provided as a perspective
transformation/perspective projection function of various types.

[0089] In three-dimensional graphics, the texture information of a triangle, a

quadrangle, etc. is pasted on a region arranged in a virtual three-dimensional space, and
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this is the time when perspective projection is performed. And in
performing such pasting, it is possible to increase or decrease the
number of pixels. [0090] Therefore, if the number of pixels decreases in
pasting a given polygon A on a polygon B having a different shape, a
region of the polygon A that is to be prgjected on 5 a given pixel of the
polygon B will serve as "a region obtained by division" according to the
above described embodiment, and the pixel value of that pixel of the
polygon B will serve as "the representative value". Performing the reverse

hrode dbofinstifls thecisptybh BURtERd DB EIM A willprbdudsagrming such
im? e in which. " g%gegion is e ti‘r_egy ft led" wijth "tf e.rglpresentative
VRIUE 1Y ﬁﬁf@‘ﬂ AN rexep éi:n%ﬁorff ?‘é’ér%rrr(f fBIrXéfplaining the

R¥ehyiew ofislich 2 pracessHiae fqliwing.explanationawill e GMERNItBn A on

reference to this diagram. [0092] First, an original image 601 has a
frapezoidalishapea Thisriseshgriginalgicnagavads fronhoha poidiba@biected on
that, which is shown in FIG. 5 (c). [0093] An image obtained by pasting
trevenginal irhdyerebontd Wi lestangalar resivagibiainedhey fibstiiteripgcording to
image 602. [0094] Further, an image obtained by pasting the first interim )
}Pﬁag’évéd’z’%ﬁﬁt%eg FRBROTHAUAG ThE S ?f%sfgtﬁaﬁh% §th %%féon B will
8009 e Reqond IeRT IMAe-00 3. [RRL-RIe AIIEOIAR B AW hAR, e
compression rate of the original image 601 inits vertical direction and a
sempessiandate ebhepriginal ipage6Qi imitscharizantal 20 diegasion, entirely
which are represented by the unit of pixels of the first interim image 602.

filethisvekamhplepthecoinpreskicn rate in the vertical direction is set to be

higher than the compression rate in the horizontal direction. The
Ezﬁ%ﬁressisiﬁaﬁe%% BEPIRSRp SRgL i Efe ARSI A dRedimeatitsy of such a

represeniad by ihe Al il JD0901 When [ninge 216,521 50,006 plxe1, 005
8 ﬁ1e firs

Interim |m§ge g\gorresﬁgﬁasv?o "the pixels'in a region 606
yubieh is elppgats, inagirection obtadial extensigndomihe PaiRkak an original

Infinity” in the original image 601. That is, "the representative value" of

ithe pineads fivthene gian GO6 whichviscelongatenimthEGdiFéciion of 25

[0093] An image obtained by pasting the original image 601 onto a rectangular
region is the first interim image 602.

[0094] Further, an image obtained by pasting the first interim image 602 onto a
region having the same shape as the original image 601 is the second interim image 603.
[0095] Here, attention is drawn to a compression rate of the original image 601 in its
vertical direction and a compression rate of the original image 601 in its horizontal
direction, which are represented by the unit of pixels of the first interim image 602. In
this example, the compression rate in the vertical direction is set to be higher than the
compression rate in the horizontal direction. The compression rates can be thought of as
the length of each direction represented by the pixel unit.

[0096] When things are set so, one pixel 605 of the first interim image 602
corresponds to “the pixels in a region 606 which is elongate in a direction of radial

extension from the point of infinity” in the original image 601. That is, “the

representative value” of “the pixels in the region 606 which is elongate in the direction of
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radial extension from the point of infinity" is the pixel value of the one pixel

of the first interim image 602. [0097] Then, in the second interim image

603. "a region 607 which is elongate in the direction of radial extension

from the point of infinity" is filled with the pixel value of the 5 one pixel of

the first interim image 602. [0098] That,is, for each of the pixels included

in the first interim image 602, the shape of the region into which that pixel

is pasted in the second interim image 603 is made elongate in a direction

in which the picture of an object made up of the pixels included in that

Fegidre et biigimab e 60 e sISthethbe! thalt eetfidheiAnheizg of the first
original imag OgsOl is rendered with that corresponding pixel in the first
IREEHR §§ 602. [0099] In other words, in case of performing

fiarsion gLing phirelity afipliet B0R. ke euainal IAAEER% <l in he
one point 605 in the first interim image 602 -* the ‘plurality of pixels 607 in
the.seeont-ioigrindmage s ihithe plusality ot pixelslRa6 imthe pxariginalf the
image 601" correspond to "the region”, and the shape of the region is
madex@lohigatershitherdiraatign®which a picture moves. [0100] By using

the image calculation processor in this manner, according to the present

etbddimeht?ft betdnas nokaibie i thake e rdyiohalaividigirbytree 602 the
gﬂgé NG tHQ'Ee%g’oo%é%to tgﬁzi@EQH%'IET]%OFSFI%%{&PESSt%“tS‘et'c‘é%cY?#c'&%;i%%ge 603 is

uiring unit 0 performed sirmultaneously. Hereafter, the

sthdeturalglementsiass68n{ramanoihef-aspest acee/dinehtRIdhe RFESRNbixels
embodiment will be explained in detail. [0101] FIG. 7 is an exemplary

dialych ishidmtingeeoschethaticigtnattumegof @ images. procelssinthaenigen in the
according to the present embodiment. FIG. 8 is a flowchart showing the
ABWBE COREDLET tiie pretsds SitathineRjecrordasimg Rty pertorises image
%Zthe image 25 processing device according to the present embodiment.

€ following explanation will be given with reference to these diagrams.
b

621 When fine-siiatug ofther iRagmRracessing deyiGR2 Nk Fi888 bixels 606

rom another 26
in the original image 601 — the one point 605 in the first interim image 602 —> the

plurality of pixels 607 in the second interim image 603, “the plurality of pixels 606 in the
original image 601 correspond to “the region”, and the shape of the region is made
elongate in the direction in which a picture moves.

[0100] By using the image calculation processor in this manner, according to the
present embodiment, it becomes possible to make the regional division by the dividing
unit 202 and the acquisition of the representative value by the acquiring unit 203 to be
performed simultaneously. Hereafter, the structural elements as seen from another
aspect according to the present embodiment will be explained in detail.

[0101] FIG. 7 is an exemplary diagram showing a schematic structure of an image
processing device according to the present embodiment. FIG. 8 is a flowchart showing
the flow of control of the process of an image processing method performed by the image
processing device according to the present embodiment. The following explanation will
be given with reference to these diagrams.

[0102] When the structure of the image processing device 201 is seen from another
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aspect according to the present embodiment, the image processing
device 201 comprises a first creating unit 701, a second creating unit 702,
a mixing unit 204, and an output unit 205. [0103] First, the image
processing device 201 receives an input of an original image 5 to be the
objective of processing (step S801). This is the same as the
above-described embodiment. [0104] Next, the first creating unit 701 of
the image processing device 201 renders, as texture, the original image
601 made up of an aggregation of pixels, thereby to create a first interim

HRagr BT IR de hH IF SN gRPegERTH: SRR FHHRIS thaRLHB Ot theomprises a

original .10 im 601 (step S802). [0105] In a case where, the original .
i SRR R S L TR
it 701 projects the original image 601 onto a polygon that has the same

number of vertexes. Hence, the first interim image 602 to be obtained will

e 0ffje original image&Oiras: Scalapsed’ Hrcardingstamioputaindiuteidiinl image
[0106] Then, the second creating unit 702 renders, as texture. the created
frdeimteribicitiegel 6uoctsstredica $88bhd ihtérim thnsge 603 thHibpvpalsscribed
the same shape as the original image 601 (step S803). That is, the
?8%8%&18Péating unit 702 performs the process of restoring the first

{Bi%ﬁﬁ“ 'm%&@%ﬁ%@'&@dﬁng%!ﬁp§ﬁﬂoﬁﬁlg%%gp%%@&%}éﬁg _&%H&@ 201 renders,

original shape. 20 Through these processes, the pixel value is defined in
thecauesenobaHaralitysefqoixels KOGivthe Rugipaldmageadd, oRePeibicreate a
605 in the first interim image 602 -* a plurality of pixels 607 in the second
frtenimeimeige $06)Anthle sragleanfageqsiiraityl dfspireld c0Brrhwre ofidinafiginal
image 601 -* the one point 605 in the first interim image 602, the average
{aige StresmIsAsY of pixels 606 in 25 the original image 601 or a pixel

(9T B 0 PR S RIEPEPR R e v
havie amixelvalugigaushtoothgaraured repissenialivealife 4 holygon that has
the same number of vertexes. Hence, the first interim image 602 to be obtained will be
the original image 601 as “collapsed” according to a certain rule.

[0106] Then, the second creating unit 702 renders, as texture, the created first interim
image 602 to create a second interim image 603, which has the same shape as the original
image 601 (step S803).

That is, the second creating unit 702 performs the process of restoring the first
interim image 6027, which is “collapsed” as described above, to the original shape.
Through these processes, the pixel value is defined in the course of a plurality of pixels
606 in the original image 601 — one point 605 in the first interim image 602 — a
plurality of pixels 607 in the second interim image 603.

At the stage of the plurality of pixels 606 in the original image 601 — the one
point 605 in the first interim image 602, the average value of the plurality of pixels 606 in
the original image 601 or a pixel at a predetermined position is to be acquired as the

representative value. And any of the plurality of pixels 607 in the second interim image

603 is to have a pixel value equal to the acquired representative value.
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[0107] Further, the mixing unit 204 creates a processed image by mixing

the original image 601 and the created second interim image 603 at a
predetermined mixing ratio (step S804). The mixing unit 204 performs a
blending likewise in the above-described embodiment. Likewise for the a
value, various techniques can be used,3s in the 5 above-described
embodiment. [0108] Then, the output unit 205 outputs the created

processed image (step S805). and this process is completed. [0109]

Hence, especially in a case where there is the aid of a three-dimensional
IfHAdE calc h Proeesssraiatiibractspia Psgiecresssingnixing the original
caI%uI%t(gqns gan be 19 erforryedta_nd an irpagggef{ect Iikée an afte ima%e .
Carrbe achidved S ey Give BIVAT BF4peda’td A BISSERRISS Wi Ks 21°
Etl%pa@é’(‘f%'de?ﬁé 'Qﬁ%ﬁ@vﬁﬁpg& %Mﬂghﬁ Méﬁﬁﬁ@ RRRICRURCIADS: - descri bed
priority based on Japanese Patent Application N0 2004-273846, the
eobtenhehwvhichkisviseatponated Raled) witsientbelyigldusiiiabe used as in the
Applicability 15 [0111] As explained above, it is possible to provide an
Wragedprodbedingbdéiigatand an image processing method suitable for

gé\gra an effect of imparting an air of speed to an image, a program

for
{I%ing the&d olia VEMHURE, AR 4 BB TiteT S sY RIS Tt magBAstep S805).
e j%%'&%ﬂ%'%ﬁﬂ%gthe program, and to apply these to imparting an
i

air of speed to a still image, to realizing a racing game or an action game

[D1dgame druice 2R anmhianiituats ealitrdaabriqy e or Pravidimgevitalnsional
experiences of various types. MCSLLP 28 CLAIMS [1] An image

pregessihgidevicepcorypising ridividimg dinintizat gividesran dalagletions can be
(hereinafter referred to as "original image™), 5 which is made ug{;f an

Byéreyatenf pargnisiecplilianty direurmscanbacshifvig dnithegby give an air
%%ék‘@éﬁ%qatﬁg%%%é%”%%éveeﬁ%lyﬁlO%ﬁg‘%hcf’{séﬁ%s%"iﬁ%ﬂ%(?&. divided regions,

pixel values of pixels included in that region;
[0110] The present application claims priority based on Japanese Patent Application
No 2004-273846, the content of which is incorporated herein in its entirety.

Industrial Applicability

[0111] As explained above, it is possible to provide an image processing device and
an image processing method suitable for giving an effect of imparting an air of speed to
an image, a program for realizing these on a computer, and a computer-readable

information recording medium storing the program, and to apply these to imparting an air

of speed to a still image, to realizing a racing game or an action game in a game device,

20 and to virtual reality techniques for providing virtual experiences of various types.
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a mixing unit that obtains a processed image, which is a processing result
of mixing, for each of the pixels included in the original image, the
representative value 10 acquired from the region in which that pixel is
included, and the pixel value of that pixel, at a predetermined mixing rati
and an output unit that outputs the cktained processed image, wherein
said dividing unit divides the image in a manner that a shape of each of
the plurality of regions is elongated in a direction in which a picture made
up of pixels 15 included in that rgéﬂ% ves. [2] The image processing
device according to claim 1, wherein said acquiring unit acquires an
average of the pixel values of each of the plurality of regions, as the
representative value of that re%on. 3] The image processing device

[1] accordi etgrgl%ﬁsrﬁl&fg Q{SV\}veé:r%l A acquiring unit acquires, as the
representative value, of each o lurali ' t ‘p'(?ﬁj- I (e)gf
e BB A SR e GRS, SRR O AR S

wh%b%%%%ﬁ;) t ROu ?g&% (G, £, 2% o, of gﬂ&émym@gmerein borders

e plurality of regiohs aré definéd by a first are whose

MGl Bir i GRIALISAL A REPRISTIIRRH POV SEERTHLRIG ity of

center is at the predetermined point or the predetermined point, a line

divRRAMes inctislad iR figlstiaigtling dhatensan theopredetermined
point, and a line segment included in a second straight line that runs on
the pieERtAHRAINRM Naithsansdbes didastiar IRvwbich heraietidresmavesds a
5 direction that is along the first arc. [5] The image processing device
mi>@8E0f6liRAD FUOPiIR QF chalmRdit Invhiesainl bergershef epekafiiioe value
plurality of regions are defined by at least a line segment included in a
acqfiissdsiraighhdinepibatinunbi cinthapfedeter miledepoindane sizsle abegotendt pixel,
included in a second straight line that runs on the predetermined point,
at agidddtermined mixing ratio; and

MCSLLP

an output unit that outputs the obtained processed image,

wherein said dividing unit divides the image in a manner that a shape of each of
the plurality of regions is elongated in a direction in which a picture made up of pixels
included in that region moves.
[2] The image processing device according to claim 1,

wherein said acquiring unit acquires an average of the pixel values of each of the
plurality of regions, as the representative value of that region.
[3] The image processing device according to claim 1,

wherein said acquiring unit acquires, as the representative value of each of the
plurality of regions, the pixel value of a pixel at a predetermined position, included in
that region.
[4] The image processing device according to any one of claims 1 to 3,

wherein borders of each of the plurality of regions are defined by a first arc whose
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10 direction in which the picture moves is a direction that converges on
the predetermined point or radiates from the predetermined point. [6] The
image processing device according to claim 5, wherein said dividing unit
performs its dividing and said acquiring unit performs its acquiring by
performing perspective projection othe original image onto an interim 15
first image made up of an aggregate of a smaller number of pixels than
that of the pixels in the original image, performing inverse perspective

cenfstofedtibRIBE ISR HRS: AT Ghto e SHeTH SE b ARF iR R ATy
. h .the original, j : . ing.a pixel val y
Sl S RS G

regign that includes a ppsition of that pixel: and 20 said mixin it
on g RS 2B Lty L R e S s e

nn$SEONg Image atihg 5%&65%%&6&&%;5}91mgiﬂh@gimmo&%ﬁng
device gomprlsmg. a first éreatlng unit that ren ers, as exture, an orlglnal

dir égﬁgﬁqhg{qgglgg ql,a%,2809regate of pixels, to create an interim first image
made up of an §ggregate of less MCSLLP 30 pixels than those in the

[5] 9”ﬂi@%‘d&%@%‘%&&%ﬁgQQ&E@%QE&&EBE thahiendess thekseaied interim first

image as texture, to create an interim second image that has a same

shapsas thederginahimagesephbing Bhikiishepairsiadresessedinpae
by mixing the original image and the 5 created interim second image at a

segRiGfetRIRIne th MiKROsAHSh AN AMORIPUbHATHEBad RS Hienereriadine
processed image, wherein a shape of a region to that each of the pixels
segiiehddechinethihintesdionirstaipadiadsiendarashiththe dotesimised pothimagdehe
is elongated in a direction in which a picture made up of pixels included in
dirdbigdr €@iwhidh the piiginahinaegésmditestiamththabhOerggiam ith¢thewidginalned
image is rendered on that pixel in the interim first image. [8] An image
poiprocestiutgsriethabletprbdeperionadgebby.an image processing device

MCSLLP

[6] The image processing device according to claim 5,

wherein said dividing unit performs its dividing and said acquiring unit performs
its acquiring by performing perspective projection of the original image onto an interim
first image made up of an aggregate of a smaller number of pixels than that of the pixels
in the original image, performing inverse perspective projection of the interim first
image onto an interim second image having a same shape as the original image, and
making a pixel value of each pixel included in the interim second image take a
representative value of a region that includes a position of that pixel; and

said mixing unit obtains the processed image, by mixing the original image and
the interim second image at the predetermined mixing ratio.
[7] Animage processing device comprising:

a first creating unit that renders, as texture, an original image made up of an

aggregate of pixels, to create an interim first image made up of an aggregate of less



10

15

20

having a dividing unit, an acquiring unit, a mixing unit and an output unit,
the image processing method comprising: a dividing step, by the dividing
unit, of dividing an image (hereinafter referred to 15 as "original image"),
which is made up of an aggregate of pixels, into a plurality of regions; anMCSLLP
acquiring step, by the acquiring unit3@f acquiring a representative value of
each of the plurality of divided regions, from pixel values of pixels
_included in that region; a mixing step, by the mixing unit, of obtaining a
pixglssharderrsimie, WHLEIRILBAS0 processing result of mixing, for each of

e gt ey e el e epeseREhE e .
lue.of that pixel, at d ined mixi io: and. tputting step,
i LSRR S RESETINE MR s ) i o
id dividing.step, the i is divided i ta f
LR R A RSO B R el o

cre RN MANG R AL APl R AR oRmANERS. [9] An image

processing met to be performed by an image processing device

haying @ insliciRAIDAMAL 1R CAPS STRRAUAG Yhike@ MiXing unit and an

output unit, the 5 image processing method comprising: a first creating

steReRyhe st Sreptingoant. Rk eRgesinde Frdax G udd OHaRahtHHADE st
made up of an aggregate of pixels, to create an interim first image made

imadP RfraéiiA691RIAte atIasS RiXals than theseninibeiariginatimageich a
second creating step, by the second creating unit, of rendering the created

pictiMeRmILE B himag mas ded i ehdorefratenahd g simebaaagelioege dhathat
has a same shape as the original image; a mixing step, by the mixing

regioiinaheeatingl anpigeesaaddrndga tharpixiclgittee atigihalfinsageagad the
created interim second image at a predetermined mixing ratio;

[8] Animage processing method to be performed by an image processing device
having a dividing unit, an acquiring unit, a mixing unit and an output unit, the image
processing method comprising:

a dividing step, by the dividing unit, of dividing an image (hereinafter referred to
as “original image™), which is made up of an aggregate of pixels, into a plurality of
regions;

an acquiring step, by the acquiring unit, of acquiring a representative value of each
of the plurality of divided regions, from pixel values of pixels included in that region;

a mixing step, by the mixing unit, of obtaining a processed image, which is a
processing result of mixing, for each of the pixels included in the original image, the
representative value acquired from the region in which that pixel is included, and the
pixel value of that pixel, at a predetermined mixing ratio; and

an outputting step, by the output unit, of outputting the obtained processed image;

wherein at said dividing step, the image is divided in a manner that a shape of each
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and 15 an outputting step, by the output unit, of outputting the created
processed image; wherein a shape of a region to which each of the pixels

included in the interim first image is rendered in the interim second imageycSLLP

is elongated in a direction in which a picture made up of pixels included in
that region in the original image movés, and that region in the original
image is rendered on that pixel in the interim first image. 20 [10] A
rogram for controlling a computer to function as:.a dividing unit that
Of (BRI FiAge e PANBH TR G960 TBrigHi MRAEEDs, RRHRePie”
. made up of an aggregate of pixels, into a plurality of regions; an acquiring
plx‘ﬂﬁH‘ﬁ%‘éi{)%%’dh{i]?@tsrﬁgﬂgﬁr@gé'ﬁfative value of each of the plurality of divided
91 o810, from pixelvalues of PEIs eldenin anelon MERHE, 32 2

m
NS a process image, IS rocessi result of

hav@xg gfs{%rreﬁfn%?]lfnﬁea%iexc%lgd fé%{%ﬁ dﬂ&,hg 1%558 HR%gﬁ’aWGutput unit, the
re%resenta Ivé value’ acquired from the region in which that pixel'is

- ancluded, and the pixel f that pixel, at a predetermined mixing ratio;

1ma§%8r§ _ae_n b%put_unﬁit _that%%%’ts the obtained processed image, wherein
Sad%&'w&%aa&gwﬂy%mgm&mﬂg m@aﬁferna@ﬁ%ﬁmgt@ﬁe?aﬁwinal
the plurality of regions is elongated in a direction in which a picture made

imadP SheE fRsluded dthat pegionmaves. 44 Wb Rrogramdarecentollingran
computer to function as: 10 a first creating unit that renders, as texture, an

aggRNIGRA) 1BR0E FBRARAMNIRSaN aggsegalsl dhapels, to create an interim first
image made up of an aggregate of less pixels than those in the original
imageoadsaeatitlciealiby tieitébaidendeiisctheicrepiadinteythdicstitaddeerim
as texture, to create an interim second image that has a same shape as

firstheaiginahimeage) theaemixingeunit shandreates thprbesssethinbye by the
mixing the original image and the

original image;

a mixing step, by the mixing unit, of creating a processed image by mixing the
original image and the created interim second image at a predetermined mixing ratio;
and

an outputting step, by the output unit, of outputting the created processed image;

wherein a shape of a region to which each of the pixels included in the interim first
image is rendered in the interim second image is elongated in a direction in which a
picture made up of pixels included in that region in the original image moves, and that
region in the original image is rendered on that pixel in the interim first image.

[10] A program for controlling a computer to function as:

a dividing unit that divides an image (hereinafter referred to as “original image”),
which is made up of an aggregate of pixels, into a plurality of regions;

an acquiring unit that acquires a representative value of each of the plurality of

divided regions, from pixel values of pixels included in that region;
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created interim second image at a predetermined mixing ratio; and an
output unit that outputs the created processed image, wherein a shape of

a region to which each of the pixels included in the interim first image is MCSLLP

rendered in the interim second image is elongated in a direction in which a
20 picture made up of pixels includei2in that region in the original image
moves, and that region in the original image is rendered on that pixel in
the interim first image.

a mixing unit that obtains a processed image, which is a processing result of
mixing, for each of the pixels included in the original image, the representative value
acquired from the region in which that pixel is included, and the pixel value of that pixel,
at a predetermined mixing ratio; and

an output unit that outputs the obtained processed image,

wherein said dividing unit divides the image in a manner that a shape of each of
the plurality of regions is elongated in a direction in which a picture made up of pixels
included in that region moves.

[11] A program for controlling a computer to function as:

a first creating unit that renders, as texture, an original image made up of an
aggregate of pixels, to create an interim first image made up of an aggregate of less
pixels than those in the original image;

a second creating unit that renders the created interim first image as texture, to
create an interim second image that has a same shape as the original image;

a mixing unit that creates a processed image by mixing the original image and the
created interim second image at a predetermined mixing ratio; and

an output unit that outputs the created processed image,

wherein a shape of a region to which each of the pixels included in the interim first
image is rendered in the interim second image is elongated in a direction in which a
picture made up of pixels included in that region in the original image moves, and that

region in the original image is rendered on that pixel in the interim first image.



