TETLE OF THE | NVENTI ON Met hod and Apparatus for Generating Conposite | nmage,
"and Information Processing System BACKGROUND OF THE | NVENTI ON Fi el d of the
| nvention: The present invention relates to a nethod and appa@f@@g?éﬁ(%
mxing a plurality of inmges to conpose_ a new i mage, and an in dr‘«ﬁﬁt—r”i&&ﬁ ®
processi ng systemincorporating the net fod and apparatus. Description of
Rel ated Art: In a graphic conputer, entertai nnent apparatus, video f%w
appar at us, @tIELEa%WuT&IEtE/N ENBEON i s mixed using a mixing ratiot'”
information to cp ‘ﬂfe an wimagreﬂFor conposition of a?ngwirra e froma

m xture of a plu gd pn U L0 1 26 BF BSO8R eHA d ma gy
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pi xel val “eB'ﬁﬁlﬁ'@qu@Nﬁﬂ O@QPHﬁhﬁ\IWE)ﬁaN@mr mation is a

t wo- di mensi onal 1 nformation having a same resolution as an image and a

val ue rangi pgefd08¥OtH® hvdwfiaxanpl e, when the resolution of an inmage is
640 x 480, the al pha information has a resolution of 640 x 480. Al so, when

bi ts indicating Bheappbaennfnrvehiooncoeldtetswooi # metherd afmd £xpapheast he
al pha information can take '
for mixing a plurality of images to compose a new image, and
an information processing system incorporating the method
and apparatus. |
Description of Related Art:

In a graphic computer, entertainment apparatus, video
apparatus, etc., a plurality of images is mixed using a mixing ~
ratio information to compose a new image.

For composition of a new image from a mixture of a
plurality of images, it has been proposed to prepare a key

- signal using an information called "alpha information™"
supplied separately from the plurality of images, and also to
use as a key signal a specific pixel value included in an
image.

The alpha information is a two-dimensional information
having a same resolution as an image and a value ranging
from 0 to 1. For example, when the resolution of an image
is 640 x 480, the alpha information has a resolution of 640

x 480. Also, when bits indicating an alpha information count

two in number, for example, the alpha information can take



2:four kinds of values 0, 0.33, 0.66 and 1.0. Assune here that a first
"image includes a portion having a pixel value (RL, Gl, Bl), and a second

i mge.includes a portion having a pixel value (R2, &, B2) corresponding to
that portion of the first image. Al so assune that an al pha information for
these first and second i mages takes a value A Then, a pixel value of an

i mge conposed froma mxture of the first and second inages is cal cul ated
as in the fHdhokimgts Af(Rallu€d,0,80)33, (OL66 Awd R20. &2, B2) = {(A*Rl +
(1-A)*R), (AGL+ (1 AIG2), (ABL+ (1 - A):BE2)) . .

(1) A*(RL, Gl, BAjsumehery thay)afirsn-imagerbyclydesa pagtion kaying B2))
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conposite ijmsrm4tion tdv shexanpiet 408 #4 Phad Nhar EQR‘e%?’a GRists, of a

| eft half 13a having a value of 0.0 and a right half 13
Then, a pixel value of an image composed from a mixture of
the first and second images is calculated as in the following:
A*(R1, G1, B1) + (1 - A)*(R2, G2, B2)

= {(A*R1 + (1-A)*R2), (A*G1 + (1- A)*G2),

(A*B1 + (1 - A)*B2)} (1)
A*(R1, G1, B1) + (R2, G2, B2)

= {(A*R1 + R2), (A*G1 + G2), (A*B1 + B2)} (2)

(R1, G1, B1) + (1 - A)* (R2, G2, B2) '

= {(R1 + (1 - A)*¥R2), (G1 + (1- A)*G2),

(B1 + (1-A)*B2)} (3)

Next, a method of mixing two 1images wusing the
above-mentioned alpha information to compose a new image
will be discussed below:

FIG. 1 shows how a first image 11 and a second image
12 are mixed wusing an alpha information 13 supplied
separately from these images 11 and 12 to generate a
composite image 14.

In this example, the alpha information 13 consists of a

left half 13a having a value of 0.0 and a right half 13b



3 having a value of 1.0. Therefore, the conposite image 14 generated by
"mxing the first and second i mages 11 and 12 using the al pha information 13
as a key signal consists of a left half 14a corresponding to the left half
of the first image 11 and a right half 14b corresponding to the right half
of the second inmage 12. A pixel value o3 the conposite image 14 is

cal cul ated using the fornmula (1) above. A pixel value of the left half 1l4a
i s expressehalyng faolvawiengo f el a@ i onT h4a)k fwtriel, etheone mop oshee rimghgehal4 14b
is expressed by a following relation (4b). 1*(R1, GlL, Bl) + 0*$R2, &, B2)
= (RL, Gl, 8tpereaay by Reixang shy fins{ rnd pecapy images bl Bad LAb)
FIG 2 shows how g first inm 21 and a_second image .22 gre m xed using a
di fferent aPphadi Brﬁ&hﬁn“gg"fm@ﬁff’ﬁel | Bfa @ Kdr rf’égin(?ﬂ iﬁ“isﬁsfﬁeogb*bve
exanple to preduce.a,conpaosite i mage 24. thi X | &...the. al pha
Tnformat | ont o BaE 138 BRT L Fupt gty Replifl BATSTAL it R Thage o
0.0, a rightjope-ihi r A i 0 ,

one-third pgrlt ?grﬁlt 93?: ggi}%légﬁglégflfgﬂ\gfe%%.@a%%q&%ésf%ﬁ ?rlaacgignéza{he
gener at ed fg@gbhtaeilfniarg% 1omage 21 and second i mage 22 m xed toget her using
the al pha informati on 23 as a key signal, consists of a left one-third
portion 24a resuhtipigeflr omlael efft thre-cddmpd sioet imagd lheificsicubhmgad 21,

a right one-third portion 24b resulting froma right
using the formula (1) above. A pixel value of the left half

14a is expressed by a following relation (4a) while a one of

the right half 14b is expressed by a following relation (4b).
1*(R1, G1, B1) + 0*(R2, G2, B2) = (R1, G1, B1) (4a)
0*(R1, GI1, B1) + 1*(R2, G2, B2) = (R2, G2, B2) (4b)

Il

FIG. 2 shows how a first image 21 and a second image
22 are mixed using a different alpha information 23 from the
alpha information 13 in the above example to produce a
composite image 24.

In this example, the alpha information 23 consists of a
left one-third portion 23a having a value of 0.0, a right
one-third portion 23b having a value of 1, and a central
one-third portion 23¢ having a value of 0.5.

The composite image 24 generated from the first image
21 and second image 22 mixed together using the alpha
information 23 as a key signal, consists of a left one-third
portion 24a resulting from a left one-third portion of the first

image 21, a right one-third portion 24b resulting from a right



4 one-third portion of the second i mge 22, and a central one-third portion
-24c resulting froma superposition of the central one-third portion of the
first image 21 and that of the second image 22. A pixel value of this
conposite image 24 is calculated using the fornula (1) above. A pixel
value of the left one-third portion 24a,of the conposite image 24 is
expressed by a following relation (5a), a pixel value of the right
one-third penei-ehi2dbpicxrtbyna 40! thei ngomidt iieragdbR2 ,andnd pi xeknvpalie of
the central one-third portion 24c is by a followi ng relation (5c): 1*(Ri1,
Gl, Bl) + var2th3Ad BQ)'ttor( R2_4ches|1}1ng5§1)0@<(aRlsu1mrsz_ytwn1*qu2the(32
B2) = (R2, @&, BZ .0.5%(R1, +. 0. 5*(

(5c) FIG 3cgn@m é’ﬁ“‘e% deportiow %%rﬁhleglﬁlf%ﬁ'i bﬂl?’(ﬁeé’rﬂ wi;éhmtxpﬁgthe
circuit adapt ed to.mx t i mges using an al pha information to conpose a
new i mage. ﬁab@aﬁ&ﬁﬁg circuit is indicated with a reference 31. It is
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which will be a ke ch de 1 nes gortions and second

i mges to bﬁsrmégemﬁéﬂdfarwvao ﬁi y WMabeR d he fl r?fx@l"dva?ﬁGOQﬁ‘ iH@gesrare

m xed. Acco to the alpha information, the first and second i1 nmages
are m xed t@gef-hmrd P PFAGUCS 4a CMRAS tOm PBgLte Vinxd @ BACH WP igmaab

using an al pha information in
by a following relation (5a), a pixel value of the right
one-third portion 24b is by a following relation (5b), and a
pixel value of the central one-third portion 24c is by a
following relation (5¢):
1*(R1, G1, B1) + 0*(R2, G2, B2) = (R1, G1, B1l) (5a)
0*(R1, G1, B1) + 1*(R2, G2, B2) = (R2, G2, B2) (5b)
0.5*(R1, G1, B1) + 0.5%(R2, G2, B2) (5¢)
FIG. 3 shows an example of the configuration of an
image mixing circuit adapted to mix two images using an
alpha information to compose a new image. The image mixing
circuit is indicated with a reference 31. It is supplied with
a first image and a second image, and an alpha information
which will be a key signal which defines portions of the first
and second images to be mixed and a ratio at which the first
and second images are mixed. According to the alpha
information, the first and second images are mixed together

to produce a composite image.

Mixing such two images using an alpha information in



5 this image mxing circuit 31 will further be described later. Next, how
"to generate a key signal froman inage portion having a specific color to
m x two i mages to produce a conposite image fromthem w Il be described
below. FIG 4 schematically shows how a key signal 43 is generated froma
specific color included in a first inmage 41 and used to m x the first inage
41 and a second i nage 42 together to produce a conposite inmage 44. The
first imagethils coreg stsiofng circangd hrw pdr fuonh ed1bhehde s ani lee d drattairn col or
and a portion 41b surrounding the triangular_portion 4la and having a
specific col or, Me&Ftwille Whko Beneegtoinfeyr sigpatdipssian image Bartiam the
'second imagg 42 w | | form.g. background of .the comosite inage 44, It

i ncl udes a S8YAR8 For FPESIAYY AQPAG 1R cBiXai 1 Roll8t288he tReyP SO GHEE 48 i s

a signal acgquire r ext. i r e firsy 41, of only the
portion 41b8§fn%\£f%:% ?ﬁg‘rkpei Eie{)ﬂf/téﬁ%gnpfr%@i déas %%gecr§%§ﬁgi°(%1 or. The
conposite i mge f orgme Il f fi n C I 41 and
42 using the keyﬁg?gnél %%ﬁéﬁga?c}s&l}g r%ohscls%}?onﬁgfjtﬁe(ité?agg%?g-r{mg??t}%n
4la of the fehskrat&Bgerdh an stfrcifeeopdlbiapec Alde &l » HQwsi Ml gxapl e

of the confrguration of the image mxing circuit in which the key signal 43
extracted fanth wiedpecihirz ¢heofirsiclimedei 41t hendi astecoagk dlaige used
together to produce a composite image 44.

The first image 41 consists of a triangular portion 41a
having a certain color and a portion 41b surrounding the
triangular portion 4la and having a specific color, and will
be a foreground of the composite image 44, and the second
image 42 will form a background of the composite image 44.
It includes a square portion 42b having a certain color. The
key signal 43 is a signal acquired through extraction, from
the first image 41, of only the portion 41b of which the pixel
value provides the specific color.

The composite image 44 formed from mixing of the first
and second images 41 and 42 using the key signal 43, is a
superposition of the triangular portion 41a of the first image
41 on the second image 42.

FIG. 5 shows an example of the configuration of the
image mixing circuit in which the key signal 43 extracted

from the specific color included in the first image 41 is used

to mix the first and second images 41 and 42 to form the



to mx the first and second i mages 41 and 42 to formthe 6 conposite
"image 44. In a specific color identify circuit 51, it is judged that the

pi xel of the first inmage (original inmage) 41 provides a specific color, and
only an inmage portion of which the pixel value provides the specific color

is extracted to generate the key si gnal6 43. The key signal 43 thus produced
is supplied to an inmage mxing circuit "53. In the image mxing circuit 53,

portions ofcdme ddiftetimapeeddoriginal) 41 and second image 42 that are to
be m xed and a mxing ratio are determ ned based on the key signal 43
supplied fromtHa spsgiefdificot oloi deletn fifycicicenit 511,t ot prsojudgedehat
conposite inmage 44 which are delivered to oqutside. By any of the.

af or enent i died pivegle Tondusi HgstetMmads (arigdngdssmsge) of br paoraedgs a

so-called "clear.void. imge", Kb uper posi ng two i.nmages. one qn the ather
with a portSRHCHHCt A8 AR Xfliﬂ)ig%np’r@@ésé’cp‘ttboﬁﬁz ﬁ’qk‘lcg‘arti‘(?olpdrx.e
However, the_ jnmage conmposi t hod- usj al i rjation is n

advant ageouvsaélhe &{a M esseﬁglr%agg) e&r#é?n%??%ﬁqfsr S%Fgarl%g%él)aﬁ%aigr’realgee}sasts%gﬁ}led be
addi tionall S t i i o] I ke i I
extracted f%l%% g%?ﬁiaggsw ?ﬁlgnglg agpgg?grmtgaggggagrgagg%c(?flilgcxgylg?%ds

di sadvant agepys i,ﬁatgt@hl{tﬂqlgm@}{;ﬁyt gf3.a conposite image fornmed from a

plurality of inmages m xed using such a key
: In the image mixing circuit 53, portions of the first
image (original) 41 and second image 42 that are to be mixed
and a mixing ratio are determined based on the key signal 43
supplied from the specific color identify circuit 51 to produce
the composite image 44 which are delivered to outside.

By any of the aforementioned image composing methods,
it is possible to produce a so-called "clear void image" by
superposing two images one on the other with a portion of the
original image processed to have a clear color.

However, the image composing method using an alpha
information is not advantageous in that a separate information
from original images should be additionally used. Also, the
image composing method using a key signal extracted from an
image with a clear color taken as a specific color is
disadvantageous in that the quality of a composite image
formed from a plurality of images mixed using such a key

signal is deteriorated when the original image is subjected to

an image processing such a low-pass filtering.



signal is deteriorated when the original image is subjected to an inmage
"processing such a |l owpass filtering. 7 SUMMVARY OF THE | NVENTI ON
Accordingly, it is an object of the present invention to overcone the
above- nenti oned drawbacks of the prior art by providing a nethod and
apparatus for conposing a new inmage by fixing a plurality of images
together, and an information processing systemincorporating the nethod and
appar at us, SA&IkMreRAs OB Fidh IaMVANITIIONal i nformation as the al pha
information and in which a conposite inmage thus produced wi|l not be
deteriorated in f4g&oirdinglan i€ isnaar jodijegt iorfaggefpreﬁhétctmb@ﬂtt@itm%

is subjected to an i mgge processing.., The above_ object cap be acconplished
by provi di ngV&ﬁCP%gﬁ%rﬁE‘b@Vﬁgmﬂﬁ@w% &Mt’rl?aélﬁ aff tﬂﬁa@élaﬁdaat $6tond
i mge are rrixed.ﬁsigg a k%ﬁ i@for tion to cqIpose a new i mage, conpri sing
a key infor REP¥ORIBENBIEETAG SASS &P RRRATLY iL9] SOMERDOFhE Br el § ¥n FAES a

y i W REnbraciy oy A RRRETi idg 2R et $¥n
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a second i npegcREOERESsHE tenePiRE oFPRIra¢th 9 thbe nvenes at agh keyppakEagt i on
to the image processing;, and an imge m xi hg step of m xing the processed

first i mgewdnah heesécond eunichi mal 4 dadpd otnadeti A€o rusa tig i hes rhacedgdoh key
information. Al so the above object can be acconplished by providing
information and in which a composite image thus produced
will not be deteriorated in quality even if an original image
for the composite image is subjected to an image processing.
The above object can be accomplished by providing an
image composing method in which a first image and a second
image are mixed using a key information to compose a new
image, comprising a key information generating step of
generating a key information from a specific color of the first
original image; a first image processing step of subjecting the
first original image to a predetermined image processing; a
second image processing step of subjecting the generated key
information to the image processing; and an image mixing step
qf mixing the processed first image and the second original
image together using the processed key information.
Also the above object can be accomplished by providing
an image composing apparatus in which a first image and a

second image are mixed using a key information to compose

a new 1image, comprising means for generating a key



an i mage conposing apparatus in which a first inmage and a second inage are
“m xed using a key information to conpose a new inmage, conprising neans
for generating a key 8 information froma specific color of the first
original imge; nmeans for subjecting the first original imge and the
generated key information to a pregeterm ned inmage processing; and
means for m xing the processed first inmage and the second origi nal inmage

t oget her usinfp rrhet jrodaoaada keye € nfier rwtlioan o fThiee aficye @hjgdatali smalge;
acconpl i shed by providing an information processing systemin which an

i mge dat a m§agsnefareds bhdeatonga dont rfdrst nforiganiadn swpglei ed nfd orbhan

i nput device and displayed as an i mge on a display ynit, conprising neans
for generat§$®ych? igf’dr na‘t’l@?fmlaéh?a sp8ci f4 ¢ BbEBEteFmaned st1BAGE nal

[ , f bj ect i he fi .iginal,i d d k

| nf or mat 0P 15055 Pkt T R el JRCARd: e B8 oaed MOF S HPAGY he
| orP R6"5° piEeter B m et g &id .
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conposi ng rMedPqq fareh 2R at us, and an information processing system
i ncludi ng the nethod and apparatus, are provided which needs no such an

addi ti onal speciTdie i aboweatoibgre cas it helsb phacbid privhid Propngrowidbhghaa

conposite image will not be
information processing system in which an image data is
generated based on a control information supplied from an
input device and displayed as an image on a display unit,
comprising means for generating a key information from a
specific color of a first original image; means for subjecting
the first original image and generated key information to a
predetermined image processing; and means for mixing the
processed first original image and a second original image
together using the processed key information.

According to the present invention, an image composing
method and apparatus, and an information processing system
including the method and apparatus, are provided which needs
no such an additional special information as the alpha
information and in which a composite image will not be
deteriorated in quality even if an original image is subjected
to an image processing.

BRIEF DESCRIPTION OF THE DRAWINGS

These objects and other objects, features and advantages



deteriorated in quality even if an original inmage is subjected to an inmage
"processi ng. BRI EF DESCRI PTI ON OF THE DRAW NGS These obj ects and ot her

obj ects, features and advant ages 9 of the present intention will becone
nore apparent fromthe follow ng detail ed description of the present
invention when taken in conjunction w th the acconpanying draw ngs, of
which: FIG 1 schematically shows how a first image and a second i nage are
m xed usi ngofirtled [phee § o brimdeinéno Bupplli eble seprs amelry Rpgrarteng frages hteo

conpose a new.imge; FIG ematically shows how a first inage and a
second i mage? HioV i gedie tail r?gisén‘tﬁqlflé’rtéﬁf‘ ffpkhei proseatighvenbiAl iwheme in

FIG 1 to pr duce.a co Si s a schematic bl ock di agram of
an exanpl e kil ‘T%e‘ﬂorﬁ&&ﬂ F’cﬂf‘ of 4R itr%a%eaﬁlc)?“iﬁga&yr‘&ﬁ td'éﬁl‘é'ﬁt“&f td)fﬁi X
two i mages %IIQ% an al pha information to forma conposite inmage; FIG 4
schemat i cal ¥ ows how a key signal extracted froma specific color

included in a figgd, '@%hénﬁhﬁ%@aqg’%h&v@? higwt al iy gg@a%éeﬁﬁad | mge

in order to conpose a new I nage; 5is schemati c agram of an
exanpl e of gdeoadniingiyatd @ mixéleusimgeati ¥l pdacin£otindtionhisalp [ ikey

signal extracted froma specific color included in a first
separately from the images to compose a new image;

FIG. 2 schematically shows how a first image and a
second image are mixed using a different alpha information
from the one in FIG. 1 to produce a composite image;

FIG. 3 is a schematic block diagram of an example of the
configuration of an image mixing circuit adapted to mix two
images using an alpha information to form a composite image;

FIG. 4 schematically shows how a key signal extracted
from a specific color included in a first image is used to mix
the first image and a second image in order to compose a new
image;

FIG. 5 1s a schematic block diagram of an example of the
configuration of the image mixing circuit in which a key
signal extracted from a specific color included in a first
image is used to mix the first image and a second image to
form the composite image;

FIG. 6 schematically shows how a clear color is used as
a specific color to generate a "clear void image";

FIG. 7 schematically shows how a key signal extracted



image is used to mx the first imge and a second inmage to formthe
~conposite image; FIG 6 schematically shows how a clear color is used as a
specific color to generate a "clear void image"; FIG 7 schematically shows
how a key signal extracted 10 froma first i'mage subjected to inmage
processing is used to mx a first inmgesand a second i mage to conpose a new
image; FIG 8 is a schematic block diagramof an exanple of the basic

confi guratifiomf at fiers thigea gonpobj agt edpes aima gien pioi db sdn'geligam sed o

i mage" is produced; FIG 9 shows an enbodi ment of the inage conposing

met hod accomdikng tiirshe ipregentandveantsiesond| GnagrA {s aoschesat iac eock

di agram of an enbodi nent of the inmage conposi ng apparatus according to the
present invéweB6m; and FIG 10B is a schematic bl ock di agram of an

criodient of g MpTeLl o, pLoseeS B, PYBSLSTLELL ALV, oSt
CTEFERED, SORCR VEER B o el 0O 35 bR bR ETRECEDS
taken as a gReehfd O QR v¥i ! iEgdesSH phed il £h

FIG. 9 shows an embodiment of the image composing
method according to the present invention;

FIG. 10A is a schematic block diagram of an embodiment
of the image composing apparatus according to thé present
invention; a.nd

FIG. 10B is a schematic block diagram of an embodiment
of the information processing system (entertainment system)
according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Before proceeding the description of the embodiments of
the present invention, the generation of a key signal with a
clear color taken as a specific color will be described which
is the base for the image composing method and apparatus,
and the information processing system, according to the
present invention.

FIG. 6 schematically shows how a clear color is used as

a specific color to produce a “clear void image". For the

simplicity of the illustration and description, the following



is the base for the image conposing nethod and apparatus, and the
“informati on processing system according to the present invention. FIG 6
schematically shows how a clear color is used as a specific color to

produce a "clear void imge". For the sinplicity of the illustration and
description, the follow ng description wll be given using a
one-di nensi onal graphic inage will be used for the convenience of the

expl anat i ondeactiption nwgél 6bej Listegwnudkngh aw:qmef%irrmeal\:;iernﬁdr cglflracpblmirc a
conposite i nage 64,. d a secand i.mage 62 is al so owWn jch wi e a
sackground BFMS CUihds RS U Sane'uts i ol ki wn o
rovi des a shi .

Pmage 64 and an "i\ng]grg?béﬁnﬁ&et he t}écEBPg’(;ﬁd‘”\M&‘.‘ g"ggrﬂ?gﬁ 8 §?F.8EFPP§E

i mage 61 hayeng & SReYdie GHHEe (@fy Wrﬁéﬂ ah%ereéq&? 3Yﬁ4aé‘§ei 8201 Also i 0

exanpl e) is taken as“a clear cofor. The key signal ¢ s”a val ue
the portionsRbwheyhiit it wiThdge 64 H‘@ng%h'ﬂ@l dFeRkel &£ 6n0Pb PIte 2ith Be VG Ue Of

1.0 in the rest of the first image 61 having not the specific color, as

Wi Il be seeAltvom it signdhé T dnrpshiotveni whdeh6grovitesned hiftnb ¥t we eihe

first and second i mages 61 and 62 using the key signal 63. However, the

qual ity of am image benpgstbeuterggraenid pdt thoe iqpmalositagienaige Sdbjaaat ed
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image 61 having a specific color (of which the pixel value is
0, for example) is taken as a clear color. The key signal 63
has a value of 0.0 in the portion of the first image 64 having
the specific color, and a value of 1.0 in the rest of the first
image 61 having not the specific color, as will be seen from
FIG. 6.

The composite image 64 is formed by mixing the first
and second images 61 and 62 using the key signal 63.

However, the quality of an image composed using the
first original image, if subjected to an image processing, may
possibly be deteriorated as having previously been described.

FIG. 7 schematically shows how a composite image is
produced as in FIG. 6 after the first original image 61 in
FIG. 6 is subjected to a low-pass filtering (will be referred
to simply as "filtering" hereinafter).

In FIG. 7, a processed first image 71 is shown which

will form a foreground of a composite image 74, and a second



FIG 7 schematically shows how a conposite image is produced as in FIG 6
rafter the first original imge 61 in FIG 6 is subjected to a | ow pass
filtering (will be referred to sinply as "filtering" hereinafter). In FIG
7, a processed first imge 71 is shown which will forma foreground of a
conposite i mage 74, and a second 12 iz2vage 72 is al so shown which w ||
form a background of the conposite imge 74. The processed first imge 71
is afirst omagsal2iirsagds6lshaw ngwieerh subjle€berh tao ba fk gt @undgo fAtkey
signal 73 is also shown which provides a shift between the foreground inage
71 of the c&6RpBBPSEts AERET4 and the background i mage 72. The key signal 73

is generated fromthe processed.first image, 71. Thus, the key signal 73
defines a porti oﬁ]heoﬂ”loﬁé’sﬁtcdjcg%%ﬁlmf}%%t I igge fizst pEigigiak peage 61

oreground gl e SAPASHLE LIR0ST4, B RLaU0 o s Bliel VA ug proi des
h b : i i i f h
Lhen (hat by bR APRIEKSY S 2k R gEReTRL ok L EebLly Frergne

e R R AR Rl YR
showi ng an Titeksmdisig@adi X8 iy Patee nerrd ¥r6aire has pirate fs@d first image
71. Thus, the key signal 73 defines a portion of the
processed first image 71 being the foreground of the
composite image 74 and of which the pixel value provides a
specific color, and the range of definition by the key signal
73 1s wider than that by the aforementioned key signal 63
generated directly from the first o_riginal image 61.

The composite image 74 is an image produced by mixing
the filtered first image 71 and the second original image 72
using the key signal 73.

Owing to the filtering, the first image 71 has a portion
showing an intermediate pixel value nearly same as that for
the specific color but not exactly any pixel value for the
specific color. Thus, a portion of the composite image 74
will have a color nearly same as the specific color (clear
color) which does not appear in the aforementioned composite
image 64. That is to say, a key signal generated from an
original image having been filtered for mixing original images

will define a wrong shift point for the images which are to be



the specific color but not exactly any pixel value for the specific color.
"Thus, a portion of the conposite image 74 will have a col or nearly sane as
the specific color (clear color) which does not appear in the '

af orenenti oned conposite imge 64. That is to say, a key signal generated
from. an original imge having been fillBered for mixing original inages

w ll define a wong shift point for the inages which are to be 13 m xed
t oget her, whictedy [togeddhan, | wlheh magellquaesult dénerapr atmnegesughiadstyol or
bl eeding, etc. FIG 8 is a schematjc g)lslock .di agram of an exanpl e of the
basi ¢ confi &Grtﬁﬂ‘bha‘b‘fortﬁé‘cﬁhﬁéec‘&L% e€iddR Gapptf-at us in which a "clear

vord e L PERBOE RoRl el B WIS SH BT b KT et
ol O . WaHESBI 90 o SOEET {0186 8y g RYa S L
15, a0 Bigmas aoprwsnediihgs (ol Lop sa v scortify, .00
m xture of phespnocassedtionst 1_0111agiimﬁbrragmpwi@gsegp_layathe hoesUtige (6)
and a second original inmage having a color (R2, &2, B2) is expressed by a
foll owi ng fabeMexmentpoiRd, clmr BO)or g3 (tRE, specifiBlrplert*(R2, &, B2)
On the assumption that the specific color is (RO, GO, B0)
and the first original image has another color (R1, Gl', B1l).
Then, the filtered first original image is expressed by a
following formula:
p*(RO, GO, BO) + q*(R1, G1, B1) (p, q #0) (6)
A composite image produced from a mixture of the
processed first original image expressed by the formula (6)
and a second original image having a color (R2, G2, B2) is
expressed by a following formula:
s*{p*(RO, GO, BO) + q*(R1, G1,, B1)} + t*(R2, G2, B2)
= s*p*(RO, GO, BO) + s*q*(R1, G1, B1) + t*(R2, G2, B2)
(st =0) (7)
As seen from the relation (7), when the specific color
(RO, GO, BO) is other than (0, 0, 0), namely, when it is not
black, the specific color will bleed into the foreground and
background of a composite image.

Next, preferred embodiments of the image composing

method and apparatus according to the present invention,



- S*p*(RO,

@, B0) + s*g*(RLl, Gl, Bl) + t*(R2, @, B2) (st [err] O)

“(7) As seen fromthe relation (7), when the specific color (RO, GO, BO)

ot her .t han
will bleed

preferred Brisadi descriedhdn i tinge fogegmisigig wikt hbd adesrdimgdt owitie
present invention. A firg

(0, 0, 0), nanely., when it is not black, the specific color

is

into the foreground and background of a conposite inage. Next,
preferred enbodi nents of the inage conpdgéi ng nmet hod and apparatus accordi ng
to the present invention, 14 based on the inmage conposi ng net hod and
appar at us hbhwised leenhtesenapedciompbeihgr agoilngd wnldl apg dlesars ety g h
reference to FIG 9. FIG 9 shows how to produce a "clear void inage" In a

image (original) 91 is shown which is proces

t
to be a prob®5SE¢F i Fi?ﬁ%rgg-Qla. For this image processing, a fi : tﬁri
or the like is far smooi h joinin et ween,, i es. .Also an gl pha
i nf or mati on 93 ?€F§h0§ns i flg"%tl?e ’%‘g‘h&? %xt‘i&?’ﬁed"’f‘ ot #8ef i 1&ta

original i
informatio
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sed
ng

| pha
t he

specific cohgkordffgltd Rhkehgres gk iRG/ddQR©f the first image 91. The al pha

informatio

n 93 is subjected to a sanme I mge
A first image (original) 91 is shown which is processed

to be a processed first image 91a. For this image processing,
a filtering or the like is used for a smooth joining between
images.

Also an alpha information 93 is shown which is a key
signal extracted from the first original image 91 on the basis
of a specific color. The value of this alpha information 93
is 0 in a portion of the first original image 91 having the
specific color, and 1 in the other portion of the first image
91. The alpha information 93 is subjected to a same image
processing as done for the first original image 91 to provide
a processed alpha information 93a.

A composite image 94 is also shown which is formed by
mixing the processed first original image 91 and a second
original image 92 using the processed alpha information 43a.
This image composition is done wusing the previously
mentioned formula (3).

FIG. 10A is a schematic block diagram of an embodiment

of the image composing apparatus adapted to carry out the



processing as done for the first original image 91 to provide a processed
‘al pha information 93a. A conposite image 94 is also shown which is fornmed
by mixing the processed first original inage 91 and a second original image
92 using the processed al pha information 43a. This image conposition is
done wusing the previously nmentioned tdrmula (3). FIG 10A is a schematic
bl ock di agram of an enbodi nent of the inmage conposing appar at us adapted to
carry out thdorembnaionedenimeged dqmgmﬁagg)oxﬁiertguﬂét lhed caakargli ng trhet he
resent invention. It shquld be appreciated that the inmage conposing
gppar at us ofP R&FE Iy dE RN G1RVent ilénsgﬁl‘#lﬁeb@nm%@lclﬁsﬁenb et cthrducnags,

i nt ted cj it di ete circgui,ts using a plurality of transjstors, or
2 OPU boar d.C AMROSINE ARGE (ASGPRADC 81 SsSTLibY T RE D G2 T, B EM RO &

identify circyit, 1 [ 0 ing.ci;rcuit 102. The specific col or
denti Ty ci rEUmE 1%%?3@&@?@%‘% gglz%igfrigéggolcdfcblfl?fhegﬁCrrs‘{)tepr‘?’g"i%ts
i mage 91 t0 \GqRY al§1 e KGYySh HR2hn9PstIhE bIBOE PO RGETA NG Clrcull 102
subjects the first original image 91 and key signa to a sane imge
processing. TheA ifiedt ofiag e dloripbael P 1 hyss@%g“}ﬁ‘é&% bSshakefic@todor

processed first image 9 la, and the key signal t hus subjected to the
si gnal procedsintgfy scirakan &1 ampd doesgedprocessing circuit 102.

The specific color identify circuit 101 identifies a
specific color of the first original image 91 to generate a key
signal 93.

The 1image processing circuit 102 subjects the first
original image 91 and key signal 93 to a same image
processing. The first original image 91 thus processed is
taken as a processed first image 91a, and the key signal 93
thus subjected to the signal processing is taken as a processed
key signal 93a. This image processing effected here is a
filtering or the like.

When each of components R, G and B of a pixel color of
the first original image 91 is expressed with 8 bits, the
processed key signal 93 is also extended to 8 bits. Also, the
8-bit key signal 93 is subjected, as an alpha information, to
a same image processing as for each component (R, G, B) of
the first original image 91 to generate the processed key
information (alpha information) 93a as mentioned above. The

processed first image 91a and processed key signal 93a are



key signal 93a. This inmage processing effected here is a filtering or the
‘I i ke. When each of conponents R, G and B of a pixel color of the first
original image 91 is expressed with 8 bits, the processed key signal 93 is
al so extended to 8 bits. Also, the 8-bit key signal 93 is subjected, as an
al pha information, to a same image procéésing as for each conponent (R G
B) of the first original imge 91 to generate the processed key information
(al pha i nf osmetplaeyd 03 an am agetmoKelsabdwelitTh@3 processed first image 9la

d d k [ | 93 . 16 i,ed t [ i Xi [ it
105. "The. i mage. mbh g e BEURHL MG  HES T hE0p: Greesed i oo § e ofif SEnd
d i gi.nal i 92 th i-ng _the. d j .
Focond o oiartet 5. Yhd CPRORk UM AR ST BRI R0,
0, 0) is Selperc(}cedsr]geocf kae\)f%eigrfdlc 939 Q% B?Hflaypo'nfl Bsagk infa g€l e €433 the
speci fic colfor, e previ ously nentioned relation ?4) can be expressed in

the form (8)tjﬁ§e,5EPVMn tiﬁ'e(Panl:&'ét{ROg @lEnBItt) Es(asumed fhatelecteld dod t =
1 - g for using the fgrrrula (3), the relation (8) bel’ow’can be expressed as

a fol | owi ng o @ped™i¢Noldhatndmety, saly blaclky isheeioctgd camd hend pracifgcound
can be mixed. s*{p*(0, 0, 0) + g*(R1, GL,. Bl)} + t*(R2, &, B2) s*q*(RL,
Gl, B1l) t*(RdorGth8)reviously mentiopngyl relation (4) can be expressed
in the form (8) as shown below. Further, when it is assumed
that s = 1 and t = 1 - q for using the formula (3), the
relation (8) below can be expressed as a following formula

(9). That is to say, only the foreground and background can

be mixed.
s*{p*(b, 0, 0) + q*(R1, G1, B1)} + t*(R2, G2, B2)
= s*q*(R1, G1, B1) + t*(R2, G2, B2) (8)
= g*(R1, G1, B1) + (1 - q)*(R2, G2, B2) o (9)

FIG. 10B is a schematic block diagram of an embodiment
of the information processing system (entertainment system)
according to the present invention, incorporating the image
ﬁomposing apparatus having been described in the foregoing.
Such an entertainment system can display a three-dimensional
image with a high accuracy and at a high speed.

As shown in FIG. 10B, the information processing system
or entertainment system comprises a CPU (central processing
unit) 101 which calculates a vertex coordinate of a triangular

area (polygon) of a displayable image to be produced, and



= gq*(Rl, Gl, Bl) + (1 - gq)*(R2, &, B2) (9) FIG 10Bis a
‘schemati ¢ bl ock di agram of an enbodi nent of the information processing
system (entertai nment systen) according to the present invention,

i ncorporating the i mage conposi ng apparatus having been described in the
foregoi ng. Such an entertai nnent systemiZan display a three-dinensiona
image W th a high accuracy and at a high speed. As shown in FIG 10B, the
i nf or mat i ont dpleoekairingasydnamorpeadoctai t noysmain venpersand ORtht
(central processing unit) 101 which tex coordinate of a

| | at
triangul ar %?B_éc(ﬂpdflefgt@ﬁ) fspmy ﬂﬁsﬁlfgﬁa\ﬁij@ai(ﬁéﬁg‘ ;/g{’:bﬁcbr%)ﬁldcé’dkfaar?cf a 17
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del i vered g2 grga,pm%) RIO¢RsER N vEFI) e 406F Qﬁetfﬁain@%eﬁenﬂgﬂﬂgred to
the CPU f

appar atus. Further, 101 acquires control information from an i nput
devi ce 104 sugiragshian prpwte spad, (@Y’SID?C!Q,O@'[ @s Vilee afini 4 €1 foapa pldJilg 103
and main bus 109. Based on the control information thus acquired, the CPU
101 suppli espparhtee- di nensi onal imge information stored in a main nenory
102 to the graphic processor (GPU) 106 over the main_bus .

Further, the CPU 101 acquires control information from
an input device 104 such as an input pad, joystick, etc. via
an interface (I/F) 103 and main bus 109. Based on the
control information thus acquired, the CPU 101 supplies a
three-dimensional image information stored in a main memory
102 to the graphic processor (GPU) 106 over the main bus
109.

The graphic processor (GPU) 106 is provided to
transform thé three-dimensional image information supplied
from the CPU 101 to an image data. It incorporates the
aforementioned image composing apparatus. Thus, a
three-dimensional image produced' from the 1mage data
generated in the graphic processor (GPU) 106 is written into
a video memory 105. |

The three-dimensional image data written in the video
memory 105 is read during scanning of a video signal, and

displayed as a three-dimensional image on a TV monitor (not

illustrated) or the like.



109. The graphic processor (GPU) 106 is provided to transformthe

't hree-di nensi onal imge information supplied from the CPU 101 to an inage
data. - It incorporates the aforenentioned inmage conposing apparatus.
Thus, a three-dinensional inmage produced from the inage data
generated in the graphic processor (GPU), 106 is witten into a video nenory
105. The three-dinensjonal imuge data witten _ in the video nmenory 105 is
read during scan®mngthe =0themo bdinghal ananaudiepl ayesoasnd information

hr ee- di mensi onal _i V. noni tor, . i || ustrated he 1 ke.
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18 On the of! . | [ sound fh . ! ¢
extract ed by £ o P cE 4 EPh RS B8 BEH I E A sB s B, s GRITH €
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data stored in an audio nmenmory 108 as a sound from a speaker t
illustratedpasédcomdithe taudihe DIRSEAht] O eHLpPNiedNfi FRMIThOPP S @1

met hod and apparatus, and an information processing system are provided in
whi ch a porgnoaudfioadataigiorald imege hadiognee @loadr 10d ars assexhdadieeh as a
key signal, the key signal is also subjected to a sanme i nmage processing as
for the origiskgaker (not illustrated).
According to the present invention, an image comprising
method and apparatus, and an information processing system,
are provided in which a portion of an original image having
a clear color is extracted as a key signal, the key signal is
also subjected to a same image processing as for the original
image, and the key signal is used in mixing the original
images to form a composite image, so that no such an
additional special information as the alpha information is
required and the composite image thus obtained will not be

deteriorated in quality even if the original image is subjected

to the image processing.



I mage, {ggal is used in mxing the original .images to form a
‘corrposq H M‘“‘Ht no such an additional special information as the
al pha 1 sS kequired and the conposite inmage thus obtained will

not be deteriorated in quality even if fbe original image is subjected to

t he -i mage processing. 19 WHAT IS CLAIMED I'S: 1. An inmage conposing

met hod in which a first i mage and a second i mage are m xed using a key

i nf or mat i on W &l A3p5s6 LA WM Drb§e, conpri si ng: ? key i nfor_n?ft i on I ]
enerating sfep of generating a key information froma specific color o
tghe first origi ngln RGBS GOMP Q81N rufe thast ddkiwigishes cﬁirstub}rea:ggraj_ld he
first original imge.to a predetermned image processing,. a secon | mage
processi ng A lg'l.ﬁﬁee@trien&“xte:}}e ‘bse‘ﬁ\s%é‘tgﬁykéﬂ}?f’ﬁﬁﬂ'gtr’rﬁtnl 68 €OMMRS ¢ mage

rocessing; i e, [.xi step of mxing the processed first image
gnd t he secgﬁggge?l&a ’ ?%ﬁ?s&%&‘her usi ng the processed key information.

i ack 3 The nethed an oRmfUsiE! fhngralIBE ik 6L RERETFigE Y Kéy
processing isforinewipassréin kespe@ific cd¥or BHUEhEOFHAY BYi gPPAl ddigg kD
which a first inmage and _
a first image processing step of subjecting the first
original image to a predetermined image processing;
a second image processing step of subjecting the
generated key information to the ima;g.-@;;__prlg.cﬂes's!ing; and
an image mixing step of mixing. the 'prbc;s‘s.:d first image
and the second original image together using the processed
key information.
2. The method as set forth in Claim 1, wherein the specific
color is black.
3. The method as set forth in Claim 1, wherein the image
processing is a low-pass filtering. _
4. An image composing apparatus in which a first image and
a second image are mixed using a key information to compose
a new image, comprising: '
means for generating a key information from a specific
color of the first original image;
means for subjecting the first original image and the

generated key information to a predetermined image

processing; and



a second |mage are mxed usi ng a key information to conpose a new i nmage,
-corrprl j,ﬂ" m'mjm' enerating a key information froma specific color of
the fi m"g nmeans for subj ecting the first original inage and
t he gener at e keys inf or mat i on 8r edeterm ned inmage processing;
and - 20 neans for mxing the processea first image and the second

original inmage together .using.the processed key inforpmatio h

apgar at us ﬁs set Mt AT I&}’ﬁ}lhg \Xﬁgreﬁ’ﬁo?ﬁéy‘?ﬂaé@r oblélg‘sgi%ga Eaﬁtshe
subjects t rs ang, ggﬂgg or,

| ow pass f.?? ndt 8 gi%e appagat S set ort |€n}péd |mdé}n‘)é ere| n the

key lnfornaghpgnglq‘r}%ﬁtl ng neans takes black as the specific color. 7. An
i nformati on processing systemin which an image data i s generated based on

a control i gfor mghieoq ppfltiugdakr o o richpid Ceyvimes arvdhdi st ayhed i asa @&
| mage on a displ ay unlt conprising: neans for generating a key information
froma specpfrioeessling ofneaarurgulmyecglsnalthcnaﬁﬂ"strreansgufair s gctiangd the
first original inmage and generated key informatign to .a predeterm ned
i mage generated key information to a low-pass filtering.
6. The apparatus as set forth in Claim 4, wherein the key
information generating means takes black as the specific
color.
7. An information processing system in which an image data
is generated based on a control information supplied from an
input device and displayed as an image on a display unit,
comprising:
means for generating a key information from a specific
color of a first original image;
means for subjecting the first original image and
generated key information to a predetermined 1image
processing; and
means for mixing the processed first original image and
a second original image together using the processed key
information.
8. The system as set forth in Claim 7, wherein the image
processing means subjects the first original image and

generated key information to a low-pass filtering.

9. The system as set forth in Claim 7, wherein the key



pr oceiﬂmmmmm” for m xi ng the processed first original inmage and a

‘secon ”ﬂE@ﬁ together using the processed key information. 8. The

system a$ set ®osth=in Claim 7, wherein the i nage processing neans

subjects the first original image and generated key information to a

| ow-.pass filtering. 9. The system as et forth in CQaim 7, wherein the

key 21 information generating neans takes black as the specific color.
information generating means takes black as the specific

color.



