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P " Methods and Apparatus for Image Synthesis REPLACED

Bsckground of the Invention

Field of the Invention

The present invention concerns methods and apparatus for the
synthesis of images to be utilized on the terminals of video .
communication systems, especlally those methods and apparatus o l\
which are used for the sending and receiving through
communication lines"of multiple images of writings or hand .

movements on a dgsktop of mﬁltiple users separated 1nﬁo remote
locations. The images are synthesized, and with the use of
display apparatus, it is possible for user to point with one's
finger or pen and to write words at the desired location in the
writings on their respective desktops. Such apparatus woﬁld make
it possible to perféfm groﬁp work such as office work. design
work, or software design on the individual desktops of the

respective users.

Related Technology

N
Up until now, there has been a video communication terminal

which ié able to send and receive through communication lines
video images of hand movements on the desktops of multiple users
who are stationed at separate locations. The terminalloffers a
shared drawing space in which each person's video image is
synthesized translucently, so that it is possible to see through.
Displayed on'é monitor, it is possible for many people to
'simultaneously glve directions for the desired location on the
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video image by using a fihger or a pen, as well as writing in
words (see Japanese Patent Application Laid-Open Publication No.
4-119,087). |

Fig. 24 shows a block diagram'of the structure of a video'

‘communication system which utilizes this kind of video

cemmunieation terminal. In Fig. 24, the two video communication
terminals 1la and 1b are able to communicate in two directiens
through a communication line 2. The videe.communication
terminals la and 1b are each made up of video image input
apparatuses 3a and 3b, video 1mage synthesis apparatuses 4a and

4b, display apparatuses 5a and 5b, and video image communication

apparatuses 6a and 6b respectively. The video image input

apparatuses 3a and 3b comprise video cameras, which take image of

each person's desktop, and, for example. output the video images

" 7a and 7b shown in Fig. 25. The video image synthesis apparatus

4a carries out a translucent synthesis, so that the images are
able to be seen through. of the video image Ta received directly
from the video image input apparatus 3a and the video 1mage 7b,
which 1is received through the video image communication apparatus
6a and the. communication -line 2 from the video image -
commiinication apparatus 6b, which in turn received the image from
the video image input apparatus 3b. In this way, the display
apparatus 5a receives video image 8 as seen in Fig. 25.
Similarly,.the video image synthesis apparatus 4b carries out a
translucent synthesis, of the video image 7b received directly
from the video image input apparatus 3b and‘the'video image 7a,
which is received through the video image communication apparatus
6b and the communication line 2 from the video image |

communication apparatus 6a, which 1n:turn received the image from

This Sheet Has Been Replaced




).

N3

THIS SHEET HAS BEEN
REPLACED

the video image input apparatus 3a. In this way, the GISplay.
apparatus 5b feceives the video imige 8 as seen in Fig._25.

Next, the image synthesis method'nsed by the image synthesis
apparatuses 4a and 4b of the video communication system mentioned
abdve (designated Prior Image Synthesis Method 1 from here on)
will be explaiﬁed. Regarding Prior Image Synthesis Method 1,
suppose a synthesized image P is created by synthesizing two
images P1 and P2, each of which have (XxY) (X and Y'qfe_natural
numbers) pixels, at arbitrary syntheéis ratios. Suppose the
pixels which 1ie on the coordinates (X,y)(1<xsX, 1sys<Y, x and
y are natural humbers) on each image P1, P2, and P are designated
Pixys P2xy: and Pxy respectively. If the synthesis ratio between
the image Pl and P2 is set at wy:wg (Wy+wo=1l, w{>0, W5>0), the
image synthesis is carried out by using equation.(l) on the
pixels which are positioned at (x,y) of each image.

Isxr>"""1151x,w,r“W2P2_xy (1)

Prior Image Synthesis Method 1 is explained using the flow
chart in Fig. 26 as a reference. First, 1ﬁ step SAl, the
register y to vary the y coordinates is set at an initial value
of "1"; similarly, in step SA2, the register x to vary the x -
coordinates 1s.set at an initial value of "1™. Next, in step
SA3, after carrying out the image synthesis.using equation (1)
for the set x and y coordinatés. the procedure advances to step

SA4, in which "1" is added to the value of the register x. In

. step SAS5, it is determined whether or not-the.value of register x

is greater than the'maximum value X, and if the result is "NO",
then the procedure returns to step SA3. Then, the procedure in
sfeps SA3 and SA4 1s repeated until the value of the register x -

becomes greater than the maximum value X. When the value of the
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register x becomes greater than the maximum_X,.the result of step‘
SA5 becomes "YES", and the procedufe advances to step SA6. 1In
step SA8, “1" is added to the value of the register y. In step
SA7, it is determined whether or not the value of the register y
is greater than the maximum value Y, end if the result is "NO",
then the procedure returns to step SA2. Then, the procedure in
steps SA2 SA6 is repeated until the value of the register y |
becomes greater than the maximum value Y. When the value of the
register y becomes greater than the maximum Y, the result of step
SAT becemes "YES", and the procedure ends.

In Fig. 27, the result in the case when Prior Imege
'Synthesis Method 1 is used to create a translucent synthesized
image is shown symbolically. In Fig. 27, 1f the synthesis ratio
of image 9a and 9b is 0.5:0.5, then as shown in image 10, the
syﬁthesis of a black pixel and a white pixel (white pixel = 1,
black pixel = 0) becomes a gray (0.5) pixel.

Because of this, when synthesizing two video images of
desktops using Prior Image Synthesis Method 1; as seen in Fig.
25, the contrast of the drawings of both sides drops.iand.there
was often a problem in séeing document and drawings ciearly. In
addition, as shown in Fig. 24, the two image communication
terminals la and 1b are connected through the communication line
2 and each one synthesizes two images, but when the number of
images to be synthesized 1ncreases due to the addition of more
video commuhication terminals, the contrast decreases; and
therefore, regarding the aforementioned Prior Image Synthesis
Method 1, it was difficult to put into practice a video
communication system which could synthesize several video 1mages

by connecting several separate locations through communication
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lines.

Additionally, regarding the aforementioned Prior Image
Synthesis Method 1, when sharing document by means of a video
image, for example, if a low-volume digital line such as N-ISDN
is used for the communication line 2.lthen upon compression or
decompression of the video image the quality drops sharply. and

often, when used with business document, small words would become.

‘illegible.

In order to solve the problems in the aforementioned Prior
Image Synthesis Method 1, there is another imaée synthesis method
{designated Prior Image Synthesis'Method 2) which_adds the
following technology to Prior Image Synthesis Method 1. This
Prior Image Synthesis Method 2 has technology which adds a
apparatus which preserves the document by sending it as high-
precision still images, then translucently synthesizes these
high-precision still images with the video images from each video

communication terminal (see Japanese Patent Application Laid-Open

"Publication No. 6-153,192).

Fig. 28 shows a block diagram of a structural examéle of a
video communication system which uses Priof Image Synfhésis
Method 2. In Fig. 28, the two.video communication terminals Sa
and 9b arevconnected by a communication line 10 and are able to
communicate in either direction. The video communication
terminals 9a and 9b are made up of video image input apparatuses
1la and 11b, still image memories 12a and 12b, image synthesis
apparatuses 13a and 13b, display apparatuses 14a and 14b, and
videslstill image communication apparatuses 15a and 15b

respectively. The video image input apparatuses 1lla and 11b

~ comprise high-resolution cameras ﬁhich are able to caﬁture a
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document very precisely.

Next, the Prior Image SynthesislMethod 2 is explained with
reference to Fig. 28. First, in the video communication terminal
9a, in order to use the document in both video ¢ommunication
apparatus 9a and 9b, the document which is on a desktop is
captured by the video image input apparatus 1la, then a single

frame of the captured image is stored in the still image memory

12a as a still image. Next, the video/still imdge communication -

apparatus 15a sends the still image, which wés stored in the
stiil image memory iZa. through fhe communication 1line 10 to the
video communication fermlnal gb. The video communication
terminal 9b stores the still image, which was received by the
video/still 1mage_communication apparatus 15b from the video
communication terminal 9a, in the still image memory 12b.

Next, in the video communication terminal Sa, the desktop is
captdred by the video image input apparatus 1lla, the captured
video image is sent to the video communication terminal 8b
through the 6ommunicat10n line 10 by the video/still image
communication apparatus 15a. Meanwhile, the still image which
was held in the still image ﬁemory 12a, thé video.imaée'which was
captured by the video image input.abparatus 11a, and the video
image from the video communication terﬁinal 9b, which was
obtained through the v;deo/still image comﬁunication apparatus

15a, are combined translucently, so that each image is able to be

seen, by the image synthesis apparatus 13a, and displayed on the -

display apbaratus 14a.
Similarly, in the video communication terminal 9b, the
desktop is captured by the video image input apparatus 11b, the

captured video image is sent to the video communication terminal
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9a through the communication line 10 by the video/still image
communication apparatus 15b. Meanﬁhile, the still image which
was held in the still image memory 12b, the video image which was
captured by the video image input apparatus 11b, and the video
image from the video communication terminal 9a, which was
bbta;ned through the video/still image communication apparatus
15b, are combined translucently, so that each image is ab;e to be_
seen, by the imége synthésis apparatus 13b, and disblayed on the
display apparatus 14. |

In the aforementioned video communication terminals Sa and
9b, as shown 1n.Fig. 29, when the video'image 16a (céptured by
the video image input apparatus 1la) taken By capturing one's own |
desktop, video image 16b (captured by the video 1mage input
apparatus 11b) taken-be capturing another person's desktop, and
the still image 17 which was held in the still imagé memory_12a
are synthesized translucently so that each image is visible, as
shown in the image 18, it 1s'possible to create a shared work
space in which both video communication apparatus 9a and Sb can
simul taneously write in comments regarding the still image 17.

In the.aforementionéd Prior Image Synthesis Methéd 2; by
sending document as still images sepérate from the video ‘images
and making the document image high precision, the need to write
directly on the paper is dropped, and it is possiblg for both
sides to write on the document image simultaneously.

However, in the aforementioned Prior Image Synthesis Method
2, because the étill image.is combined with the video images
translucently, as shown in the synthesized image 18 in Fig. 29,
the contrast of the étill image drops, and a problem with not

being able to read the document remains.
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Summary of the. Invention

The object of this invention 15 to offer methods and
apparatus for image synthesis which can eliminate the visual
problems caused by the drop in contraét resulting when multiple
video images and still images are syhthesized translucently, and
make it possible for a video communication_terminal to offer a
shared work space conneéfing several locations.

Therefore, this invention compares the luminances Iplxy’

Ipny of each pixel P1xy~PNxy positioned at the same coordinates

(x;y)'of N (N is a natural number greater than 1) images P4-Py,

‘and determine whether all of the luminances Iplxy Ipny are

greater than their threshold values of T;-Ty. If all of those
luminances are greater, then the respthive.pixels P1xy PNxy of
each image P,-Py are synthesized at their predetermined synthesis
ratios, and the result of the syntheses are taken as the
synthesized pixels pyy at the relevant coordinates (x,y) of the
synthesized image. Otherwise, of the respective pixeis plxprny
of the images P;-Py, only the pixels which ‘have a 1uminaﬂce

I

-1

plxy “pNxy

at the arbitrary synthesis ratios, and the results of the

synthesis for each coordinate (x,y) on the synthesized image is

taken as the synthesized pixel Pxy- The procedure is carried out

for each region which needs to be synthesized.
The present invention.has the ability to perform well a
procedure in which it compares the respective luminance Iplxy“

I of the pixels P1xy PNxy positioned at the same coordinates

PNxy
(x,y) on the N (N is a natural number greater than 1) 1images Pl'

PN, and take the pixel with the lowest luminance as the
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synthesized pixel pxy on the relevant soordinates (x,y) of the
synthesized image for all regions which need to be synthesized.
In addition, the invention uses an image synthesis method
which synthesizes N (N is a natural number greater than 1) video
images V;-V)y and M (M is a natural number) still images Sq-Spy.
If M is equal tp "1", then the relevant still image S; is taken :
as the synthesized still image S, and if Mis greater:thah "y,
then it compares the resﬁective luminance Islxy’IsMxy of thpse'
pixels slxy—sny'lying on the same coordinates (x.y) of the M
still images with the respective threshold luminance Tgj-Tgy
which have been predetermined for each previous still image S;-Sy
to see whether all of the luminances Is1xy-Ismxy are greater than
their respective thresholds Tgq-Tgy. If ali of those luminances
are greater, then the respective pixels $1xy~ SMxy of thelprevious
- still images S;-Sy are synthesized at the predeterﬁined synthesis
ratios, and the result of the synthesis is taken as synthesized
still image pixel sy, on the relsvant coordinates (x,y) of
'syﬁthesized still image S. Otherwise, of the respective pixels
S1xy~SMxy of the previous still 1ma§e Sl‘SMv only those which
have 1um1nances Islxy'IsMxy less than or equgi to the threshold
values T{-Ty are synthesized at their respective predetermined
synthesis ratios, and the result of the synthesis is taken as
synthesized still image pixel Sxy On the'relevant coordinates
(x,y) of synthesizéd still image S. This procedure is repeated
for all regions which need to be synthesized in order to create
synthesized still image S. Then it compares the respective
luminance Iley—Ivay of those pixels Vixy VNxy lying on the same
coordinates (x,y) of the N video images with the respective

threshold luminance Tvl'TsN which have been predetermined for
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each previously mentioned video image V;~Vy to see whether all of
the luminances Iyixy~Llynxy @re greater than their respective
thresholds Tyq-Tyy- If all of those luminances are greéter. then
the synthesized still image pixel éxy positioned at the relevant
coordinates (x,y) on the previously mentioned synthesized still
image S is taken as the synthesized,pixel Pxy located ét the
relevant coordinates (x,y) of synthesizéd image P. Otherwise,
then of the respective pixe;s Vixy'vNXy of thg previously
mentioned video images V;-Vy, only those pixels with luminances
Ivixy~lynxy Which are less than or equal to their threshold
values T;-Ty are synthesized at their arbitrary synthesis ratios,
and the result of the synthesis is taken as synthesized pixel Pxy
located at the relevant coordinates (x,y) on -synthesized imdge'P.
This procedure is repeated for all regions which need to be |
synthesized.

In addition, the invention uses an image synthesls method
which synthesizes N (N is a natural number greater than 1) video
images V{-Vy and M (M is a natural number) still images Sl—SM.
If.M is equal to "1", then the relevant still image S; 1s taken
as the synthesized still image S, and if M is greater than ",
then it compares the respective luminance Igjyxy-Igmxy Of those
pixels sjyy-Syxy 1ying on the same coordinates (xX,y) of the M
still 1mages..and takes the pixel with the least luminance as the
synthesized still 1mage pixel Sxy positioned at the relevant
coordinates (x,y) on synfhesized-still image S. This procedure
is repeated over all regions which need to be synthesized and the
result is the synthesized still image S. Then it compﬁres the
respective luminance Iyjxy-Iynxy Of those pixels vj,y-Vyxy lying
on the same coordinates (X,y) of the N video images V;-Vy with
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the respective threshold luminance -Tyq-Tyy which have been
predetermined for each previously mentioned video image V;-Vy to
see whether all of the luminances Iley—Ivay.are greater than
their respective thresholds Tyj-Tyy. If they are greater, then
the synthesized still image pixel sy, positioned at the relefant
coordinates (x,y) on the_previouély-mentioned synthesized still
image S is téken as the synthesized pixel pxy located_at the
relevant.coordinétes (x,y) of synthesized image P. Otherwise, of
the respective pixels Vixy~VNxy of the previously mentioned video
images Vqi-Vy, the pixel with the lowest luminance out of.those
pixels with luﬁinances Iley‘Ivay less than or equal to their
thresholds Ty1-Tyny 1s taken as the synthesized pixel Pxy located
at the relevant coordinates (x,y) on the synthesized image P.
‘The procedure is repeated over all regions which need to be_
synthesized.

Additionally, the invention uses an' image synthesis method
ﬁhich synthesizes N. (N is a natural number greater than 1) video
images V;-Vy and M (M is a natural number) still images S;-Sy.

If M is equal to "1", then the relevant still image S; ié'faken
as the synthesized still image S, and if M is greater than "1,
then it compares the respective lumihance Is1xy~Ismxy ©F those
pixels sjyy-SMxy 1lying on the same coordinates (x,y) of the M
gtill images, and takes the pixel with the least luminance as the
synthesized still imagg pixel Sxy positioned at the relevant
coordinates (x,y) on synthesized still image S. This procedure
is repeated over all regions which need to be syntheéized and the
result is the synthesized still image S. Then it compares the
respective luminance Iley'Ivay of those pixels Vixy VNxy lying

on the same coordinates (x,y) of the N video images V,-Vy and
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chooses the pixel with the lowest luminance. If the luminance of
the pixel is greater than the predetermined threshold value, then
the synthesized étill_image pixel Sxy which lies on the relevant
coordinates (x,y) of the previously mentioned synthesized still
image S is taken as the synthesized bixel Pxy lying on the
relevant coordinatés (x,y) of the synthesized image P.
Otherwise, then the previously mentioned pixel with the . lowest
luminance is taken as synthesized pixel Pxy lying on the relevant
coordinates (Xx,y) of synthesized image P. This procedure 1is
repeated for all regions which need to be synthesized.

Additionally, the 1nvent10n is an image synthesis apparatus
which synthesizes N (N is a natural number greater than 1) images
P,1-Py p1xe1 by pixel and being so, it has the ability to compare
the luminance signals Ipl‘IpN of images Py~Py and the threshold
value signals Sqq-Sqy which were predetermined for the
aforementioned images Pi’PN; and employs a comparison technique
in whiéh it outputs Data 1 regarding all of the luminance.signals
which are less than or eqﬁal to their corresponding threshold
value signals or Data 2 that all 1uminance's1gnals are greater
than their corresponding threshold value signals, and a synthesis
technique in which it synthesizes the images which have the
luminance signals specified by the data at their respective
arbitrary ratios if Data 1 is reported or it synthesizes the all
images Pq-Py at,their'respective predetermined ratios-if Data 2
is reported. '

In addition, the inventién ié an imagé synthesis apparatus
which synthesizes N (N is a ﬁatural number greater than 1) images
. P1-Py pixel by pixel, and being so, it has the ability to compare

the luminance signals Ipl'IpN of images Pl—PN; employs a
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comparison technique in which it outputs data regarding the
lowest luminance signals; and a selection technique in which it _
chooses and outputs the imagesrwhich.have those luminance signals
which were specified by the data.

Additionally, the present invention is an image synthesis
apparatus which synthesizes N (N is a natural number greater than
1) video images Vi-VN and M (M is a natural number) sfili.images
S1-Sy pixel by pixel. It performs Comparison:Technique 1 in
which it compares the iuminance_signals Ig1-Igy of still images
S1-Sy and the respective predetermined threshold value signals S
sl;STsM of the aforementioned Stilliimages Sl-SM.loutputs-Data 0
regarding all of the luminance signals which are less than or
equal to their corresponding threshold value signals or Data 1 if
all the luminance signals are greater than their corrésponding
threshold value signals. Then, it performs Synthesis Technique 1
in which it synthesizes the still imagé which have luminance
'éignals referred by the aforementioned Data 0 at their respective
arbitfary ratios if Data O is repqrted or it synthesizes .all-
still images S;-Sy at their respective predetermined fatios if
Data 1 is reported, and it performs Comparison Technique 2 in |
which it compares the luminance signals I,1-Iyy of the N video
images Vq-Vy with the respective predetermined threshold value
signals Sqyq-STyy Of the aforementioned images Vq-Vy. If the
luminance signals To1-IyN of all N video images V,-Vy are greater
than theif respective threshold value signals Sqyq-Sqyy. 1t
outputs that information as Data 3. Otherwise, it outputs data
regarding all of the luminance signals I,1-Iyy which are less

than or equal to their corresponding threshold value signals

STVl’STvN as Data 2. If the aforementioned Data 3 is input, the
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previously mentioned synthesized still image is output as the
synthesized image; otherwise; it performs Synthesis Technique 2,
in which it outpuﬁs the synthesized image created by synthesizing
the video images which have luminance signals referred to by the
aforementioned Data 2 at their respective arbitrary ratios.

Additionally, the present invention is an image synthesis
apparatus which synthesizes N (N is a natural number greéfer than
1) video images V{-Vyy and M (M is a natural number) still images-
S1-Sy pixel by pixel. It compares the luminance signals Igq-Igy
of still 1mages Sl-SM. performs Comparison Technique 1 in which
it outputs Data 1 regarding the lowest 1e§e1 luminance signals,
performs the Selection Technique iﬁ which it-selecté those images
with luminance signals referred to by the afqrementioned Data 1
to be the synthesized still images, and employs-Compar1SOh _
Technique ‘2 in which it compares the 1um1n§nce signals Iyq-Iyy of
the N video images V-V with the respective predetermined
threshold value signals Sqyq-Sqyy of the aforeméﬁtioned images
Vi-Vy. If the luminance signals I q-Iyy of all N video images
V1-Vy are greater than their respective-thfeShold valﬁe signals
STVl’STVN'.it outputs that information as Data 3. Otherwise, it
outputs data regarding the lowest 1eve1-1ﬁmin§nce signals as Data
2. If the aforementioned Data 3 is input, the previously
mentioned synthesized still image is outpuf as the synthesized
image; otherwise, it outputs the video image which contains fhe
luminancé signals referred to by the aforementioned Data 2.

'In addition, the present invention is an image synthesis
apparatus which synthesizes N (N is a naturél number greater than
1) video images V;-Vy and M (M is a natural number) still images

Sl'sM pixel by pixel. It employs Comparison Technique 1 in which
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it qdmpares.the luminance signals Igj-Igy of still images S;-Sy,
outputs Data 1 regarding the lowest level luminance signals,
performs the Selection Technique in which it selects those images
with luminance signals referred to by the aforementioned Data 1
to be the synthesized still images, aﬁd employs Comparison
Technique 2, in which it compares the luminance signals Ivl‘IvN
of the N video 1mages Vl'VN' It outputs Data 2 which pertains to
the lowest level luminance signals and compares those lowest
level luminance signals with the predetermined threshold values.
If the aforementioned luminance signal is greater than the
aforementioned thréshold value signal, it outputs that
information as Data 3; If the aforementioned Data 3 is input, -
then it outputs the afofementioned synthesiZed still image as the
synthesized image. Otherwise, it outputs the video image
referred to in the aforementioned Data 2.

With the use of the present invention the élarity of text
and drawings in sharéd work spaces increases; especially when
using document as a still image, the drop in contrﬁst‘is-able to
be eliminated. In_addition, especially in‘the case wﬁeﬁ several
video images are synthesized, since a similar increase in the
contrést is possible, there is the advantage that a multiple-
location shared work space'can be created by 1inking:several
points and syntﬁesizing several desktop images. There is also
the advantage that.a shared work space is possible in which it is

not necessary to write directly on the text in the still image.

Brief Description of the'Drawingg

Fig. 1 is a flow éhart showing the image synthesis method of

Embodiment 1 of the present invention.
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' Fig. 2 is a flow chart to show the procedure in the case in
which two images P; and P, are synthesized using Embodiment 1 of
the present invention.

Fig. 3 is a diagram Showing the way in which two images P;
and P, are synthesized using Embodiment 1.of the present
{nventton. . ' | N

Fig. 4 is A flow.chart to explain the image synthesis method
of Embodiment 2 of'the present invention.

Fig. 5A is a flow chart to explain the image synthesis.
method of Embodiment 3 of the present invention.

Fig. 5B is a flow chart fo explain the image synthesis
method ef Embodiment 3 of the present'invention. |

Fig. 5C is a flow chart to explain the image synthesis
method of Eﬁbodiment 3 of the present invention.

| Fig. 5D is a flow chart to explain the image synthesis
niethod of Embodiment 3 of the present invention.

Fig. 5E is a flow chart to explain the image synthesis
method of Embodiment 3 of the present invention

Fig. 6 is a flow chart showing the procedure in the case 1in
which two video images V, and V, and a single still image S are
s&nthesized using Embodiment 3 of the present invention.

Fig.ITA is a flow chart showing the proeedure in the case in
which N video images V{-Vy and a single still image S are
synfhesized using Emquiment 3 of the present invention.

Fig. 7B is a flow chart showing the procedure in the case in
which N video images V;-Vy and a single still image S are
synthesized using Embodiment 3 of the present invention.

Fig. 7C is e flow chart showing the procedure in the case in

which N video images Vi“VN and a single still image S_are
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synthesized using Embodiment 3 of the present invention.

Fig. 7D is a flow chart showing the procedure in;the case in -
which N video images V,-Vy and a single still image S are
synithesized using Embodiment 3 of the present inventions

Fig. 8A is a flow chart to explain the image synthesis
method of Embodiment 4 of the present invention.

Fig. 8B is a flow chart to explain the image synthesis
method of Embodiment 4 of the present invention.

Fig. 9 is a flow chart to explain the image synthesis method
of Embodiment 5 of the present invention. '

Fig. 10 is a block diagram to explain the image synthesis
apparatus of Embodiment 6 of the present invention.

Fig. 11 is a block diagram to explain the'image synthesis
apparatus of Embodiment 7 of the present 1nvention; h

Fig. 12 is a block diaéfam showing a structural example of
an image communication system making use of the image synthesis
apparatus described in Embodiment 7 of the present invention.

Fig. 18 is a diagram to explain the synthesis offthe'desktop
images of each image comhunication terminal 41a and 41b using the
image communicetibn system shown in Fig. 12.

Fig. 14 is a bleck diagram showing the structure of the
image synthesis apparatus described in Embodiment 8 of the
present invention. |

Fig. 15 is a block diagram showing the structure of the
image synthesis apparatus which synthesizes two images P; and Pg,
described in Embodiment 8 of the present invention.

Fig. 16 is a block diagram showing a structural example of

an image communication system making use of the image synthesis

apparatus shown in Fig. 15.
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Fig. 17 is a diagram to explaiﬁ_the synthesis ofﬂthe desktop
.1mages of each 1ﬁage communication terminal 62a and 62b using the
image communication system shown in diagram 16.

Fig. 18 is a-block disgram showing the structure of the
image synthesis apparatus described in Embodiment 9 of the
present invention. .

Fig. 19 is a block diagram showing the structure of the
1mage synthesis apparatus described in Embodiment_lo of the
present invention. -

Fig. 20 is a block diagram showing a structural example of
an image communication system making use of the image synthesis
apparatus described in Embodiment 10 of the present invention..

Fig. 21 is a diagram to explain the synthesis of the desktop
images of each image communication terminal 10la and 101b using
the image communication system shown in diagram 20.

Fig. 22 is a block diagram showing'the structure of the
image synthesis épparatus described in Embodiment 11 of the
'present invention. _ o _L '

Fig. 23 is a block diagram showing the structure of the
image synthesis apparatus described in Embodiment 12 of the
present invention. |

Fig. 24 is a block diagram showing a structural example of

an image communication system using Prior Image Synthesis Method

1.
Fig. 25 is a diagram to explain Prior Image Synthesis Method
. _
_ Fig. 26 is a flow chart to explain Prior Image Synthesis
Method 1.

Fig. 27 is a diagram showing symbolically how a translucent

.
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- synthesized image is created by Prior Image Syhthesis Method 1.
Fig. 28 is a block diagram showing a structural example of
an image communication system using Prior Image Synthesis Method
2. | |
Fig. 29 is a diagram to explain Prior Image Synthesis Method

Detailed Description of the Invention

Below is an explanation of the embodiments of the invention,
using the figures as a guide. '
Embodiment 1

First, an explanation of the invention's first embodiment.
Regarding Embodiment 1, N (N is a natural number greater than 1)
images P;-Py, which are each made up of (XXY) pixels (X and Y
are natural numbers), are mixed in a ratio of Wl:W2:. < WN_1:WN
(with the condition that Wy+Wo+. . .+Wy_j+Wy=1; Wy, Wp,. . .,
WN-1» Wp>0) and a synthesized image is formed. In this case, the
pixel corresponding to each coordinate (X, y) (1sxsX, 1Sst
where x and y are natural numbers) in each image Pj, (1=n=N, n
is a. natural pumber) is designated ppyy. and each such pixel ppxy
is given a 1ﬁm1nance Tonxy (01 pnxﬁl; wherein 0 = black, 1 =
white). In addition, for each image P,, the threshold luminance
Tp (0=T ;=1) for each pixel is set.

Next, the image synthesis method of the first embodiment of
the invention is explained with reference to the flow chart shown
- in Fig. 1. First, in step SBl, the register for the y
coordinates is set to "1" as an initial value, likewise, in step

. SB2, the regis_ter for the x coordinates is set to "1". Next, in
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step SB3, the initial value of the variablefn which indicates the
order of the images P is set at “1;, the value of the variable c
which repfesents the number of pixels which have a luminance
greater than or equal to the threshold T,, is set at "0", and the
value of w which is the sum of the synthesis ratios of the pixels
which have a luminance greater than or equal to the threshold Th
is set at "0", then the procedure advances .to step SB4. '

In step SB4, it is determined whether.or not the luminance
Ipnxy of the pixel phxy which is positioned at the coordinates
(x,y) of the relevant image P, is greater than or equal to the
threshold T,,. If the answer is "YES" then the procedure advances
to step SB5. |

In step SB5, after "1" is added to the variable e and then
the procedure advances to step SB6, where the synthesis ratio of
the relevant pixel ppyy 1s added to the sum of the synthesis
ratios w, the procedure moves on to step SB7. Additionally, if
the result of step SB4 is "NO", that is, if the luminance 'Ipnxy
of pixel Pnxy is less than the threshold T,, the procedure
advances to step SB7 als6. ' - -

In step SB7, "1" is added to the variable n, and in step
SB8, it is determined whether or not variable n is greater than
the number of images N. If the answer is "NO", then the
procedure returns to step SB4. Then, steps SB4-SB7 are repeated
using each pixel ppyy which corresponds.to the coordinates (x,&)
in all of the images. Thus, for the coordinates (x,y) in each
image P,, the number c of pixels Pnxy which have a luminance
Ipnxy grater than or equal to the threshold T, and the sum of the
synthesis ratios w is calculated. Then, the procedure from step

SB4 through SB7, considering each pixel Pnxy which lies on the
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" coordinates (x,y) of each image, is.completed. The value of
variable n becomes greater than N.'the result of step SB8'becomes
"YES", and the procedure advances to step SB9.

In step SB9, the initial value of variable n is set at |

"1", and the initial value of p which indicates the synthesized
value of N pixels Pnxy which are positioned on the coordinates
(x,¥) of N images, is set at "0O". _ L

In step SB10, if is détermined whether variable c¢ is equal
to "0" or equal to N, that is, whether the luminances of all N
pixels which are positioned on the coordinates (x,y) of N images
is less than the threshold T, (c = 0), or else it is greater than
or equal to the threshold T, (c = N). If the result is "YES",
then the procedure advances to stép SB11.

In step SB11l, the p is constructed with the use of equation
(2) and the procedure moves on to Step SBi12.

P =P + WpPnyy (2)

In step SB12, "1" is added to variable n,. and in step SB13,
it is determined whether variable n is greater than the number N
of images. If the.answef is "NO", theﬁ thé procedure-réturns fo
step SB1l. Then, the procedures of-SB1l and SB12 are repeated
with each pixel pxny'posiﬁioned at each coordinaté {(x,¥) of all
the images. Thus, all of the pixels-pnxy which correspond to
each coordinate (x,y) in each image at a ratio w, are combined.

Then, each pixel Pnxy corresponding td the coordinates (x,¥) in
-all of the images completes the procedure in steps SBll and SB12,
and when the value of variable n becomes greater than N, the
result of step SB13 becomes "YES", and the procedure advances to

step SB1S.
On the other hand, if the result of sfep SB10 is "NO", that
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is, if variable c¢ is equal to neithér "0" nor N, then the -
procedure advances to step SB14. in step SB14, the average value
W (= w/c) of the synthesis ratio with regard to the pixels having
luminance greater than or equal to the threshold T, is

calculated, and in step SB15, it is determined whether fhe
luminance I, nxy of each pixel ppxy p?sitioned on the coordinates
(x,y) of the relevant image P, 1s less than the threéﬁold.T ; If
the answer is "YES", the prpcedure advances to step SB16.

In step SB16, the p is created by using equation (3) and the
procedure moves on to step SB17. ' |

P=p+ (W+ w,)ppyy (3)

Of course, if the result of step SB15 is "NO". meaning that
the luminance Ipnxy of the pixel ppxy is not less than the
threshold T,, the procedure.also advances to step SB17;

In step.SB17. "1" is added to the variable n, and in step
SB18, it is determined whether variable n is greater than the
number N of images. If the answer is “*NO", the procedure returns
to step SB15. Then, the procedure of steps SB15-SB17-is .repeated
with each pixel Pnxy corresponding to eéch.coordinate.(x.y) in
‘the image. Thus, the procedure from step SB15 through stép SB17
is completed for each pixel Pnxy corresponding to eaéh coordinate
(x,y) in the image. If the value of variable n becomes greater
than N, the result of step SB18 becomes "YES" and the procedure
advances to step SB19.

In step SB19, the pixel-pxy which corresponds to the
coordinates (x,y) of the synthesized image P is set equal to the
p and then the procedure advances-to step SB20. In step 20, "1"
is added to the value of the register x. In step SB21, it is

determined whether or not the value of register x is greater than
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its maximum value of X, and if the answer is "NO", thé procedure
returns to step SB3. Then, the proéedure of steps SB3-SB20 is
repeated until the value of the register x becomes greéter than

- its maximum value of X. When the value of the regisfer X becomeé
greater than the maximum value and the deterﬁination'of step SB21
becomes "YES", then advance to step SB22. In step SB22, "1" is.
added to the value of the register y. In step SBZS,.it ié'
determined whether or not the value of thé_register y ié greater
than the maximum value Y, and if the result is "NO", then the
procedure returns to step SB2. Then, the procedure of -steps
SB2-SB22 is repeated until the value of the register Y becomes
greater than the maximum value of Y.  When the value of the

_register y becomes greater than the maximum value Y, and the
result of step SB23 becomes "YES", then the procedure ends.

In the aforementioned Embodiment 1 when synthesizing
pixels, an example was used in which the synthesis ratios of the
non-synthesizing pixels were averaged and distributed (the
procedure in step SB16), but by using equation (4),‘1t is
possible to distribute the synthesis ratio of the non-
synthesizing pixels proportionally with the synthesis ratio of

the synthesizing pixels.

. .
P=p+(1?wum+wﬂ-pmw (4)

Next, regarding the aforementioned Embodiment 1, if N = 2,
that is, in the case in which there are two images Py and Py
which are to be synthesized. the procédure is explained with the
help of the flow chart which is given in Fig. 2. First, in step
SC1, the register to vary.the y coordinates is set at an initial
value of "1", and in step SC2, the initial value 6f the register
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to vary the x coordinate is set at “1" as well. Next..in,step
SC3, it is detgrmined whether or n&t the luminance I;qyy Of the
pixei Pixy positioned at coordinates (x,y) on image P; is greater
than or equal to the threshold Tl;'and_the Juminance Ip2xy of the
pixel Paxy positioned at coordinates (x,y) on image Py 1is less
than the threshold T9. If the result is "YES" then the procedure
advanceé to step SC4.

In step SC4, the synthesized pixel pyy corresponding to the
coordinates (x,y) on the synthesized image P is set equal to
pixel pgyy of image P, and then the procedﬁre advances fo step
SC8.

If the result of step SC3 is "NO“, that is, if thetluminance'

I of pixel Pixy is less than the threshold of Ty. or if the

P1xy
luminance Ip2xy of pixel Poxy is greater than or equal to the
threshold of T2, then the procedure advances to step SC5.

In step SC5, it is détermined whether or not the luminance

I of pixel Pixy is less than the threshold Ty and the

P1xy
luminance Ip2xy of the pixel Paxy is greatér than or équal to the -
threshold T5. If the result is "YES", then the procedure

advances to step SC6. In step‘SCG. the synthesized pixel Pxy is
set ‘equal to the pixel pjyxy and the procedure-adﬁances to step
SC8. |

On the other hand, if the result in step SC5 is "NO", that
is, if the luminance Iplxy of pixel Pixy is greater than or equal
to the threshold Ty, or the luminance I,oxy of pixel szy is less

- than the threshold T2, then the procedure advances to step SC7.

In step SC7, the synthesized pixel Pxy is constructed by using

‘equation (5) and then the procedure advances to step SCS8.

Pxy = WiPixy * WaPa2xy (5)
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In step SC8, "1" is added to the value of the register x.

In step SC9, it is determined whetﬂer or not the value of the
register x is greater than the maximum value X, and if the result
is "NO", then the procedure returns to step SC3. Then, the
procedure 1n steps SC3-SC8 is repeated until the register's value
,{s.greater than the.maximum value X. When the #alue of the
register x becomes greater than the maximum of X, and the result
of step SC9 becomes "YES", then the procedure-advances'tb step
SC10.

In step SC10, "1" is added to the value of the register y.
In step SCi1l, it is deterﬁined whether or not the value of the
register y 1s greater than the maximum value of Y, and if the
result is "NO", then the:procedure returns to step SC2. Then,
the procedure in stépé SC2-SC10 is repeated until the register's
value is greater than the maximum value Y. When the value of the
register y becomes greater thén the makimum of Y, and the result
of step SC11 becomes "YES", then the procédure ends.

Fig. 3 shows symbolically how a synthesized imagé'P'ls
constructed out of two-iﬁagés P; and Py by utilizing the image
synthesis method described above in Embodiment 1. In Fig.-3, if
image 20a and image 20b are synthesized at a synthesis ratio of
0.5:0.5 following the flow chart in Fig. 2, a synthesized image
with a clear contrast.can be achieved. In this embodiment, as is

_clear'in.contrast to Fig. 27, pixels which are made by
synthésizing white pixels with black pixels do nét become gray,
.they become black pixels, and the lessening of contrast can be
avoided.

The image synthesis method mentioned abo?é in Embodiment 1

may be written as a program, stored in a memory appargtus_such as

_—
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a ROM, and run by a CPU, but it is ‘also possible to bhild it into

fhg hardware.

Embodiment.z

Next, the second embodiment is explained. Regarding
Embodiment 2, when the N (N is a natural number greater than 1)
images P; through PN each of which are made up of (XxY) pixels
(X and Y are both natural numhers) are synthesized, the
synthesized image P is constructed by taking the pixel with the
lowest luminance among thpse pixels of the images él fhrough Py
which lie on the same coordinates to be the synthesized pixel.

In this case, the pixel which lies on the coordinates (Xx,y)
(1_s_x_§x. 1sy=<Y, x and y are natural numbers) on each image P
(1<nx<N, n is a nat_urail number) is designated pixel p pxy and

" the luminance of pixel ppxy is designated Ipnxy (0=s1 pnx;él.
wherein 0 = black 1= white).. '

Next, the 1mage synthesis method of the second embodiment of
the invention is explained with the use of the flow chart in Fig.
4 as a reference. First, in step SD1, the initial value of
regiéfer y which is used to vary the y coordinates is set at_"l“,
and in step SD2, the initial vélue of register x which varies the
x coordinates is set at "1". Next, in step SD3, the initial
value of the vaniable'n which indicates the order of images P 1is
set at "2", the initial value of the 1owest-lum1nance“1 is set

| equal to the luminance Iplxy of pixel Pixy* and the initial value
of p which indicates value of synthesized pixel is set equal to
the pixel pixy. then the procedure moves on to step SD4.

In stép SD4, it is determined whether or not the luminance

I of the relevant pixel ppyy is less than luminance i. If

pnxy
the result is "YES", then the procedure advances to sﬁep'SDs. In
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step SD5, after the luminance iis set equal to'luminance Ipnxy'
the procedure goes to step SD6. In step SD6, the p is set'equal
to the pixel Ppxy and the procedure advances to step SD7.

In step SD7, "1" is added to the variable n, and 1in step
sD8, it is determined whether or not variable n is greater than
the number of images N:'rf the result is "NO", then tﬁe_ﬁrocedure
goes back to step SD4. Then, the procedure in steps SD4-SD7 is

 repeeted ﬁith each pixel ppyy positioned at coordinates (x,&) for
511 of the images. Then, for each pixel pjyy positioned at
coordinates (x,y) for all of the images, the above procedure from
steps SD4 through SD7 is eompleted, the value of.ﬁariable n '
becomes greater than N, the result of step SD8'becomee “YES", and
the procedure advances to step SDS.

In step,SDQ, the synthesized pixel pyy pos;tioned at
'eoordinates (x,y) on synthesized image P is set equal to the P,
then the procedure advances to step Sﬁlo. In step SD10, "1" is
added to the value of register x. In step SD11, it 1s determined
whether or not the value of register x becomes greater than the
maximum value of X, and if the result is “NO", then the procedure
returns to step SD3. Then, the procedure from step SD3 through
step SD10 is repeated until the value of register x becomes

_greater than the maximum value X. When register x becomes
greater than the maximumlof X, and the result in.step SD11
becomes "YES"; then the.procedure moves on to step SD12. In step
SDi12, “1".1s added to the value of register y. 1In step SD13, it
is determined whether or not the value of register y is greater
than the maximum value of Y, and if the result is "NO", then the
procedure returns to step SDZ.. Then, repeat the procedure in

steps SD2-SD12 is repeated until register y becomes greater than
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the maximum of Y. When the value of'register'y becomes greater
than the maximum of Y, the result in step SD13 becomes "YES", and
the procedure ends. |

Of course, the ihage synthesis method mentioned above in
Embodiment 2 may be written as a program, stored in a memory
apparatus such as a Rom;iand rﬁn by a CPU, but it is sls6'

possible to build.it into the hardware.

Embodiment 3

Next, the third embodiment ef thelinvention is explained.
In Embediment 3, synthesized image P is constructed by |
synthesizing N (N is a natural number greater than 1)“video
images V1 through Vi and ‘M (M is a natural number) still images
S, through Sy, each of which are made up of (XxY) (X and Y are
natural numbers) pixels at arbitrary synthesis ratios.

First, a synthesized still image is constructed by
synthesizing M still images S4 through SM each of which are made
up of (XxY) (X and Y are natural numbers) pixels at their
respective synthesis ratios of wgy:Wgg:. . .iWg(M-1):Wgm (With
the conditions that wgy+wgot. . .+Wg(M_1)*Wgm=1l: Wg1. Wgo.. - -,
Ws(M-1)° wgy=0). In this case, the bixels which are positioned
on the coordinates (x,y) (1=x=X, 1=y=sY, x and y are natural
numbers) on each still image S, (11=nsM, m is a natural number)
and synthesized still image S are designated smxy'and Sxy
respectively, and the luminance of pixel Smxy is designated ISmxy
(01=T gpxv=1; wherein 0 = black, 1 = white). In addition, for
each still image S;, a threshold value Tgy (01=T g5;£1) 1is set
for the pixel luminance.

Next, a synthesized video image is constructed b&
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synthesizing N video images V,; through Vy each of which are made
up of (XxY) pixels at their respective synthesis ratios of wvl.
Wygl. "WV(N-l)'wVN (with the conditions that
Wyl*Wyot. o HWy(N-1)*WyN=1i Wy1.Wyas. - «oWy(N-1)+ WyN=0). In
this case, the pixels which are positioned on the coordinates

' (x,&) on each video image V,, (11=n=N, n is a natural._hnun'xlbe'r)
are designated Vnxy » and the luminance of pixel Vnxy 1s
designated Iyn.y (01s=I vhx;sl; wherein 0 = black, 1 = white).
In addition, for gach video image V., a threshold value Ty,
(01=T ,=1) is set for the pixel luminance. |

Next, the Image synthesis method used in the third

embodiment of this invention is explained, using the flow charts
in Figs. 5A through 5E as references. First, in step SEl1, it is
determined whether or not M is equal to "1", that is, whether or
not there is only one still image. If the result is "NO", then
the procedure advances to step SE2. In step SEZ, the initial
value of the register y which varies the y coordinates is.set.at
"1", and in step SE3, the initial value of register x which
varies the x coordinates is set.at "iv. Néxt. in step SE4, the.
initial value of the.variable m which indicates the order of the
still images is set at "1", the initial.vaiué of the variable c
which represents the number of pixels with a luminance greater
than or equal to the threshold Ty, is set at "0", the initial

. value of the sum w of the synthesis ratios of the pixels which
have a luminance greater than or equal to the threshold Tgm is
set at "0, and then the procedure moves on to step SES.

In step SES5, it is determined whether or not the luminance

Ismxy éf the pixel Smxy which is positioned at coordigates (x,¥)

on the relevant still image S, is greater than or equal to the
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threshold value Tgy. If the result is "YES", then the procedure
advances to step SES6.

In step SE6, "1" is added to variable c¢. In step SE7, the
synthesis ratio wg, of thé relévant pixel Smxy is added to the
total synthesis ratio w, then the procedure advances to step SES.
If the result of step SE5.is "NO", that is, if the luminaﬁce
Ismxy of pixel sﬁxy is less than the threshold value Tg, then thé
procedure advanées to step SE8 as well. '

In step SE8, "1" is added to variable m, and in step SE9, it
is determined.whether or not variable m is greater than the
number M of images, and if the result is "NO", then the procedure
returns to sfep SES. Then, the procedure in steps SE5-SE8 is
repeated for each pixel Smxy positioned at the coordinates (x,¥y)
on evérj still image. That 1s} for the coordinates (x,y) on each
still image Sp» the number ¢ of pixels Smx& which have a |
luminance ISmxy greater than or equal to the threshold Tgp and
the sum w of their synthesis ratios are calculated. Then, for
every pixel Sme which is positioned on the coordinatés (x,y) for
every stil; image, the procedure given above in steps_SE5¥SE8
ends, the value of the variable m becomes greater than M, the
result in step SE9.becomes "YES", and the procedure advances to
step SE10.

In step SE10, the initial value of variable m'is set at "i".
and the initial value of s which indicates value of the synthesis
of the M pixels Smxy which are positioned at the coordinates
(x.y)-on the M still images, is éet at "0". In step SEl1l1l, it is
determined if variable ¢ is equal to "0" or if it is equal to M;
that is, if the luminances of the M pixels which are positioned

at the coordinates (x,y) of the M still images is less than the
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threshold.Tsm (c = 0), or else if it is greater than or equal to
the threshold Tgy (c = M). If the answer is "YES", then the
procedure advances- to step SE12. In step SE12, the s is created
by using equation (6), and then the procedure moves on to step
- SE13. |

S=8+WgpSpxy (6)

In step SEi3 "1" is added to variable m, and in step SE14
it is determined whether or not the variable m is greater than ‘
the number M of still images, and 1f the result is "NO", then the
procedure returns to step SE12. Then, the procedure in steps
SE12 and SE13 is repeated for each pixel spy. positioned at the
coordinates (x,y) for every still image. That is, all pixels
Smxy positioned at coordinates (x;y) on every still image are
synthesized at their respective ratios wg,. Then, the procedure
given above in steps SE12 and SE13 for -each pixel Smxy positioned
at the coordinates (x,y) for every still image ends. the value of
variable m becomes greater than M, the result of step SE1l4 -
becomes "YES", and the procedure'advances fo étep.SEzb.-

On.the other hand, if the result of step SEll is "NO™, that
is, if variable c is neither "0" nor M, then the procedure
advances to step SE15. In step SE15, the average value.W (=w/c)
of the synthesis ratios with regard to the pixels having
luminances greater than or equal te the threshold Tg, is _
calculated, and in step ‘SE16, it is determined whether or not the
-Juminance Ismxy of each pixel Smxy positioned at coordinates
- (x,y) on the relevant still image S, is less than the threshold
value Tgy,. If the result is "YES", then the procedure advances
to step SE17. , .

In step SE17, the s is created by using equationf(7j.and
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then the procedure.goes on to step;SE18.
s=s+(W+wsm)smxy (7)

Of course, if the result of step SE16 is "NO", that is, in
the case that the luminance Igpyy of the pixel spyy is greater
than or equal to the threshold value Tg,, then the precedure
advances'to step SE18 as well. |

in step SE18; "1" is added to nariable m, and in step SE19;
it is determined whether or not'variable_m is greater than the
number M of still images. If the result is "NO", then the
procedure returns to step SE16. Then, the procedure in steps
SE16-SE18 is repeated for each pixel smiy lying on the
coordinates (x,y) of every still image. Then, the procedure
given above in steps SE16-SE18 is completed for each pixel spxy
lying on the coordinates (x,y) of every still image, the value of
variable m becomes greater than M, the result of step SE19
becomes "YES", and the procedure advances to step-SEZO.

In step SE20, the synthesized pixel Sxy which is- positioned
at the coordinates (x,y) ‘on the synthesized image S is set equal
to the s, then the procedure advances to step SE21. In step
SE21, "1" is added to the value of register x. In step SE22, it
is determined whether or not the value of register x is greater
than the maximum value of X, and if the result is "NO", then the
procedure.returns to step SE4. Then, the procedure in steps SE4-
SE21 is repeated until the value of x becomes greater than the
. maximum value X.. When the value of the register x becomes
greater than the maximum value X, the result of step SE22 becomes
"YES", and the procedure advances to step SE23. In step SE23,
“1" is added to the value of register y. 1In step SE24 it is

determined whether or not the value of register y is greater than

This Sheet Has Been Repl

(i

32



THIS SHEET HAS BEEN
REPLACED

the m#ximum value Y, and 1if the result is "NO", then the
procedure retﬁrns to step SE3. Then, the pfocedure in steps SE3-
SE23 is repeated until the value of register y becomes greater
than Y. When the value of register y becomes greater.than tﬁe
maximum value Y, the result of step SE24 becomes "YES", and the
procedure advances to step SE26 in Fig. 5B. .

In.sfep SE26, the initial value of register y is set at "1",
and in step SE27, the initial value of register x is set at "1%.°
Then, in step SE28, the initial value of the variable n which
" indicates the order of the video images is sef at "1", the
initial value of the variable c¢ which represents the number of
pixels with a luminance greater than or equal to the threshold
Typ 1s set at "0", and the initial value of the sum w of the
" synthesis ratios of the pixels with a luminance above the
threshold Ty, is set at "0", then the procedure moves on to step
SE29. _

In step SE29, it is determined whether or not thé'luminance

I ‘of pixel nxy lying on the coordinates (x,y) on the

VXY
relevﬁnt video 1maée Vj, 1s greater thah or equal to the threshold
value Ty,. If the result if “"YES", then the procedure advances
to step SE30. |

In step SE30, "1" is added to the Variablé c. In step SE31,
the synthesis ratio wy, of the relevant pixel V,.y is added to
the sum of the synthesis ratios and then the procedure advances
to step SE32. If the result in step SE29 is "NO", that is, 1if
the lqminance Ivnxy of the pixel Vnxy is less than the threshold
Qalue Typ+ then the procedufe goes to step SE32 as well. |

In step SE32, "1" is added to the variable n, and in step

SE33, it is determined whether or not varidble n is greater than
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the number N of images; 1f the result is "NO", then the procedure
returns to step SE29. Then, the procedure in steps SE29-SE32 is
repeated for each pixel Vnxy 1ying on the coordinates (x,y) on
eﬁery video image. Thus, for the coordinates (x,y) on each video
image V., the number'c of pixels vpyy with a luminance Ivhxy
greater than or equal to:the threshold value Ty, and the sum w of
their respective éynthesis ratios are calculated. Then, the |
procedure giveﬁ abové for Steps SE29-SE32 is completed for each
pixel Vnxy located at the coordinates (x;Y) on every video image,
the value of variable n beéomes greater than N, the result in
step SE33 becomes "YES", and the procedﬁre advances to step SE34.

In step SE34, the initial value of'§ariab1e n is set at "1",
and the initial value of v which 1ndicates value of the synthesis
of N pixels Vnxy Which lie on the coordinates (X.y) fof the N
video images, is sef at "0". In step SE35, it is determined
whether variable ¢ is equal to "0", equal to N, or equal to
neither "0" nor N; that is, whether the luminance of éll'N pixels
positioned at the coordiﬁates (x,y) for the N video images is
less than the threshold Tvn (c = 0), greater tﬁan or equal to the
threshbld Typ (¢ = N), or is neither.. Regarding step SE35, 1if |
variable ¢ is shown to be equal to "0", then the procedure
advances to step SE36. In step SE36, subroutine 1, as shown in
Fig. 5C, is carried out. Regarding Fig. 5C, in step SE301, the
v is created‘by utilizing equation (8);_tﬁen the proéedure
advances to step SE302. | '

V=V+Wyn Vnxy (8)

In step SE302, "1" is added to variable n, then in step

SE303, it is determined whether or not variable n is greater than

the number N of video images, and if the résult is "NO", then the
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procedure returns to step SE301. Then, the procedure in steps

SE301 and SE302 is repeated for each pixel Vnxy positioned at the

coordinates (x.y) for every video image. That is, the pixels
Vnxy Which are posiﬁioned at the coordinates (x,y) on every video
image are synthesized at their respective ratios Wyn- - Then, the
procedure given above in steps SE301 and SE302 is completed fer
each pixel Ynxy positioned at the coordinates (x,y) on every
video image, the value of variable n becomes greater than N, the .
result of step SE303 becomes "YES", and the procedure advances to
step SE39 in Fig. 5B.

On the other hand, regarding step SE35 in Fig. 5B, 1if it is
determined that the variable ¢ is equal to N, then the procedure
advances to step SE37. In step SE37, subroutine 2 as given in
Fig. 5D is carried out. Regarding Fig. 5D, after the v is equal
to the pixel s

Xy
advances to step SE39 in Fig. SB.

of synthesized still image S, the procedure

Regarding step SE35 1n Fig. 5B, if the variable c is
determined to be neither "0" nor N, then the procedure advances
to step SE38. In step SE38} subroutine 3 given in Fig. 5E 1is
carried out. Regarding Fig. SE, in step SE321, the average value
W (=w/c) of the synthesis ratios with regard to the pixels having
luminance greater than or equal to Tpy 1s calculated, then in
step SE322, it is determined whether or not the 1um1nence Iany
~ of the pixel Vnxy positioned at coordinates (x,y) of the relevant
video image V, is less than the threshold T If the answer 1is
"YES", then the procedure advances to step SE323

In step SE323, the v 1s created by using equation (9). and
then the procedure advances to step SE324.

v = v+(W4_-wvn)vnxy - (9)
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Of course, if the result in step SE322 is "NO", that is, if
the luminance Ivnxy of pixel Vnxy is greater than or equal to the
threshold Tyn tlien the procedure advances to step SE324.

In step SE324, "1" is added to the variable n, and then in
step SE325, it is determined whether or not the variable n is
greater than the number N of video 1mages.' If the result is
"NO", then the procedure returns to step SE 322. Then, the
procedure in steps SE322-SE324 is repeated for each pixel Vnxy
lying on the coordinates (x,y) of every video image. Then, the
procedure given above in steps SE322-SE324 is completed for each
pixel Vnxy lying on the coordinates (x,y) of every video image,
the vaiue of the variable N becomes greater than N, the result in
step SE325 becomes "YES", and the procedure advances to step
SE39. ' | |

In step SE39, the synthesized pixel Vxy which lies on the
coordinatesl(x,y) of the synthesized image V 1s set eqﬁal to v,
then the procedure advanees to step SE40. In step SE@O.'“l" is
~added te the register value x. in step SE41, it is determined
whether or not the register value x is greater than the maximum
of X, and if the answer is "NO", then the procedure returns to
step SE28. Then, the procedure in steps SE28-SE40 is repeated
until the register value x becomes greater than the maximum value
X. VWhen the register value x becomes greatef than the maximum
value X, the result in step SE41 becomes "YES", and the procedure
advances to step SE42.. In step'SE42, "1" is added to the
register value y. 1In step SE43, it is determined whether or not
the register value y is greater than the maximum Y, and if the
answer is “NO", theﬁ the procedure returns to step SE27. . Then

the procedure in steps SE27-SE42 is repeated until the register
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ﬁalue y becomes greater than the maximum Y. When the registe
value y becomes greater than the maximum value Y, the result
step SE43 becomes "YES", and the procedure ends.

In the aforementioned Embodiment 3, an exXample was given

(the procedure in Fig. 5A step SE17) in which, when synthesiz

r

in

ing

the pixels of the still images, the synthééis ratios 6fifhe non-

synthesizing pixels was avéraged and distributed. However,
regarding the procedure in step SE17, by using eguation (10)
. 1is possible to distribute the synthesis-ratios of the non-
synthesizing pixels proportionally with the synthesis ratios

the.synthesiziﬁg pixels.

s=s+( wsm+wsm)- smxy (10)

Next, in the aforementioned Embodiment 3, the procedure
explained in the case in which N=2 and M=1, that is, if the
creation of a synthesized image V which is made by combining
video images V; and Vg and one still 1magé.s is desiréd; by
following the flow chart in Fig. 6. First, in étep SF1, the

initial value of the register y to vary the y coordinates is

| "at'"l“. and likewise, in step SF2, the initial value of the

it

of

is

set

register x to vary the x coordinates is set at "1". Next, in

step SF3, it is determined whether or not the luminance Iley of

pixel Vjyy lying on the coordinates (x,y) of the video image.

is greater than or equal to the threshold value T;, and the

\41

lJuminance Ivzxy of pixel Voxy is less than the threshold value

Tq. If the result is "YES", then the procedure advances to s
SF4. _
In step SF4, the synthesized pixel Vi which lies on the

tep
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coordinates (x,y) of the synthesized image Vxy is set equal to
pixel Voxy of video image V2, then'the procedure moves on to step
SF5. |

In step SF5, it is determined whether or not the IUminance

I of pixel Vixy is less than the threshold value Tq and the

v1xXy
luminance Iv2xy of pixel v2xy is greater than or equal to the
threshold Tg. If .the result is "YES", then the procedure
advances to step SFS6. _In step SF6, synthesized pixel Vxy is set
equal to pixel Vixy® then the procedure goes to step SF10.

On the other hand, if the result in step SF5 is "NO", that
is,lif the luminance Iley of'pixel Vixy is greater than or equal
to the threshold Ty or thelluminance Iyoxy Of pixel vgoyy is 1eée
than the threshold T,, then the procedure moves on to step SF7.

In step SF7, it is determined whether or not the luminance
Iley of pixel_vlxy is greater than or equal to the threshold
value Tq and the luminance Iv2xy of pixel Voxy is greater than or
equal to the threshold T,. If the result is "YES", then.the
procedure advances to step SF8. In step SFS, synthesized pixel
Vxy
step SF10.

is set equal to pixel Sxy and then the procedure advances to

on the other hand, if the result in step SF7 is "NO", that
is, if the luminance Iyjyy of pixel Vixy is less than the
threshold T or the luminance IVZXY of pixel Voxy is less than
the threshold Tz. then the procedure advances to step SF9. In
step SF9, the synthesized pixel Vxy is created using equation
(11). and then the procedure advances to step SF10.

Vxy=W1V1xy*W2Voxy - (11)
In step SF10, "1" is added to the value of register x. 1In

step SF11, it 1s determined whether or not.the'value of register
: _—
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X is greater than the maximum value X, and if the result is "NO",
then the procedure returns to step §F3. ‘Then, the procedure in
steps SF3-SF10 is repeated until the value of register x becomes
‘greater than the maximum value X. When the value of register x
becomes greater than the maximum X, then the result ip step SF11
becomes "YES", and the procédure advances to step SF12.-

In step SF 12, "1" is added to the register value y. In
step SF13, 1t.1s determined whether or not the value of register
y is greater than the maximum value Y, and if the result 1is "NO",
then the procedure returns to step SF2.- Then the procedure in
steps SF2-SF12 is repeated until the valué of register y becomes
greater than the maximum value Y. When the value of register y
becomes greater than the maximum Y, then the result in step SF13
becomes "YES", and the pfocedure ends.

Next, In the aforementioned Embodihent 3, the procedure 1in
the case that M=1, that is, if a synthesized image V is to be
created by synthesizing N video images Vi-VN and a single still
image S, 1s explained. The N video images'Vl-VN are éombined at
their respective synthesis ratios wy:ws:. . - IW(N-1) *VN (with the
conditions Wy+Wo+. . .+W(N_71)+WN=1; W3, Wo,. . .,W(N-1): wﬁg()).
In this case, the pixel correspond{ng to the coordinates (x,¥) on
each video image V, (1§n§N; n is a natural number) is
designated Vnxy and the luminance of pixel Vnxy is designated
Iynxy (O=I ynxy=1; wherein 0 = black, 1 = white). Also, the
threshold vaiue T, (0=T 1) is set for the luminances of the
pixels of each video image V.

Figs. TA-7D represent a flow chart which shows thé procedure
for the case Iin which a synthesized image 1s constructed by

synthesizing N video images V1-VN and a single still image S. 1In
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Figs. 7A-7D, those procedures which correspond to the ones which
were in Figs. 5A-5E are giveh the séme symbols. The procedures
in the flow chart in Figs. 7A-7D, when not synthesizing M still
iﬁages S§1-Sy. are identical to those in the flow chart 1n_F1gs.
S5A-5E, so the explanation is omitted. ) _

The image synthesis .method described above in Embodiment 3
is able to be written as a program, stored in a memory apparatus
such as a ROM, and run by a CPU; it is also possible to build it

into the hardware.40

Embodiment 4

In the following, the'Embodiment 4 of the present invention
will be explained. In the Embodiment 4, Synthesized image P 1is
constructed by synthesizihg N (N is a natural number'greater than
1) video images V{-Vy and M (M is a natural number) still images
S4-Sy. each of which are made up of (XxY) (X and Y are natural
numbers) pixel. | _

_ First, a synthesized still image S 1s.constructed by
selecting a pixel with the lowest luminance among those pixels
that lie on the same coor@inates of the still images Sl-SM;

Next, a synthesized image P is constfucted by synthesizing
video images Vq-Vy and the synthesized stiil image S. In the'
case where all the luminances of pixels that lie on the same
coordinates of the video images V;-Vy are greater than
predetermined threshold, the pixel that lie on the same
coordinate of the still image S is selected as a synthesized
still pixel of the synthesized image P. In other case, the pixel
with the lowest luminance among those pixels that lie_bn phe_same

coordinates of the video .images Vl—VN is selected as a
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synthesized pixel.

In this case, the pixels that lie on the coordinates (x,y)
(1=x<X, 1sys<Y; wherelh x and y are natural numberé) of each
still image Sl;l (1=n=sM; m is a natural number) and synthesized
still image S are designated as pixel Smxy and Sxy» respectively.
The lﬁminance of pixel spyy is représented'by Igmxy (0=T gpxy=1;
wherein 0 = black and 1 = white). In addition, the pixel which
lie on the coordinates (x,y) of each video image Vp, (1=n=N; n
is a natural number) is designated as Vpyy. and the luminance of
this pixel is represented by Iynxy (0=1 vaxy=1: wherein 0 =
‘black and 1 = white). Furthermore, a luminance threshold Ty,
(01=T,=1) is set for each video image V n

In the following, the image synthesizing process according
to the Embodiment 4 of the present invéntion will be explained
with reference to the flow chart in Figs. 8A and 8B. Initially,

| in step SG1, a decision is made as to whether or not M is "1", in
other words, whether or not only one still image exisﬁs."In the
cése when the result of this decision is “NO“. the process moves
to step Séé. In step SG2, the initial vaiue of register y for
changing the y coordinates is set to "1". In step SG3, tﬁe
initial value of register x for changing the x coordinates is
similarly set to "1". Suhsequently. in step.SG4 ‘the inifial
value of variable m indicating the order of the still 1mages is
set at "2", the 1n1t1a1 value of the 1owest luminance i is set
equal to luminance Islxy of pixel Sixy’ and the initial value of
s indicating falue of synthesized pixel is set equal to pixel
S1xy> then the procedure moves on to step SG5.

In step SG5, a decision is made as to whether luminance

I of pixel Smxy is less than luminance i or not. "In the case

SmXy
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‘'when the result of this decision 1s "YES", the process moves to
step SG6. In step .SG6, 1um1nance-i is set equal to luminance
Ismxy- and the process then moves to step SG7. _In step SG7,
after the s is set edual to the pixel Smxy» the process moves to
step SG8. _ |

In.step SG8, "1" is added to variable m; 1n_étep'SG9. a
decision is made as to whether or not variable m'is greater than .
the number M of still images. In the case when the resuit of
this decision is "NO", the process returns to step SG5. The
procedure descriﬂgd in steps SG5-SG8 is then repeated with regard
to pixels syy, located at the coordinates (x;&) of all still
images. After the procedure of steps SG5-SG8 has been completed
-on pixels syy, located at the coordinates (x,y) of all still
images, and the value of variable m is greater than.M, the
decision result of step SG9 becomes "YES", thereby allowing.the
process to proceed to step SG10.

In step SG10, pixel syy located at coordinates (X,y) of
synthesized image S is set equal to s.'and the process then moves
to step SGl11. 1In step SG1l1l, "1" is added to the value of
register Xx. In step SG12, a decision is made as to whether or
not the value of register x is greater than maximum value X. 1In
the case when the result of this decision is "NO", the process
returns to step SG4. The procedure of sfeps_SG4—SG11 is then
repeated until the value of register x becomes greéter than
maxiﬁum value X. When the value-of register x becomes greater
than maximum value X, the result of the decision in step SG12
becomes "YES", and the process moves to stép SG13. In step SG13,
"1" is added to the value of register y. In step SG14, a

decision is made as to whether or not the value of register y is
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greater than maximum value Y. In the case when the result of
this decision is "NO“, the process returns to step SG3. The
procedure of step SG3-SG13 is then repeated until the value of
registér y becomes'greater than maximum value Y. When the value
of register y becomes greater than maximum value Y, the result of
the decision in $tep SG14 becomes "YES", and the process moves to
step SG16. In additibn, wheﬁ the decision result of step SG1 is
"YES", 1in other words, M is "1", only one still image exists,
hen;e.the process skips to.sfep §G15. In step SG15, after the
still image S; is designated as synthesized still image S, the
process moves to step SG16. | _

In steps SG16 and SG17, the 1n1t1al value of "1" is given to -

"x" and "y".

In step SG18, A decision 1s made as to whether or not all
the luminance Iley'Ivay of pixels Vixy;Vny of each video image
V1-Vy are greater than'correspondiné threshold values Tyq-Tyy-.

In the case when this decision result is "YES", the p?océés moves
to step SG25. In step SG25, the process énds after synthesized |
pPixel Vxy is set equal to the pixel Sxy Of synthesized still
image S. ' |

On the other hand, when the decision result of step SG18 is
"NO", the process moves to'step 8619; In step SG19, the initial
value of variable n is set equal to "1", and the iﬁitial-value of
the lowest luminance i is similarly set equal to "1". Following
this, the process moveé to step S§G20. In step SG20, a decision
is made as to whether or not luminance Ivnxy is less than or
equal to threshold Ty, and whether or not luminance Iynxy 1s
1éss than luminance i. In the case when the result of this

decision is "YES", the process moves to step SG21. In step SG21,

\
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luminance 1 1is set equal to luminancé Ivmxy'.and the process
moves to step SG22. In step 8622,'a pixel Vxy is set equal to
synthesized pixel Vnxy and the process then moves to step SG23.
In step SG23, "1" is added to variable n. Subsequently, in
step SG24, a decision is made as to whether or not variable n is
greater than theﬁnumber N of video images.- In the case when the
result of this decision is "NO", the process returns to step
SG20. The procedure of steps SG20-SG23 is then repeated for each
Pixel vpxy located at coordinates (x,y) of each video image.
When the procedure of step SG20-SG23 has begn completéd with
regard to each pixel Vnxy located at coordinates (x,¥y) of each -
- video image, the value of variable n becomes greater than N.'the
deéision result of step SG24 becomes "YES", and the process ends.
‘In step SG26, "1" 1§ added to the value in register "x". In
step 27, a judgment is made as to whether the value "x" is
greater than the maximum value "X" or not. If the judgment is
"NO", the procedure returns to.step SG18. .Then, the ﬁroéédures
SG18-SG26 are repeated until the value "x“.becomes greater than
the value.“X".' If the value "x" becomes greater than;the value
"X" and the judgment is "YES", the procedure proceeds to steb
SG28. In step SG28, "1" 1is added to the value of register "y".
In step SG29, a judgment is made as to whether the value "y" is
greater than the maximum falue *Y" or not. If the judgment is
"NO", the procedure returns to step SG17. Then, the précedures
SG17-5G28 are repeated until the valuel"y“ becomes greater than
the value "Y". The procedure is terminated when the value "y"
becbmes greater than the value "Y" and the judgmentlis "YES".
Furthermore, the image synthesizing process according to the

aforementioned Embodiment 4 can be achieved by means of pre-
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recording a program in a memory apparatus such as a ROM and the
like, and then running this program using a CPU. In addition,

the same process can be performed by means of hardware as well.

Embodiment 5

In the foliowing, the Embodiment 5 of.the presenf invention
will be explained. -In the Embodiment 5 of the present invention,
synthesized image P is constructed by synthesizing N (N is a
natural number greater than 1) video 1magee Vi-Vyand M (M is a
natural number) still images S-Sy, each of which are made up of
(XxY) (X and Y are natural numbers) pixel. '

First, a synthesized still image S is constructed by
selecting a pixel with the lowest luminance among those pixels
which 1lie on the same eoordinates of the still 1mageslsl-SMt

_ Next, a pixel pessessing the lowest luminance among those
pixels which lie on the same coordinates of the video 1mages Vi-
. Vy 1s selected. In the case where the luminance is greater than
a predetermined threshold, the pixel which lie on the same
coordinates of the still image S is selected as a piiel
corresponding same coordinate of the synthesized image. in_other
case, ihe.aforementioned pixel possessing the lowest 1uﬁ1nance is
selected as a pixel corresponding same coordinate of the |
synthesized image.

In this case, the pixels which lie on the coordinates (X,Yy)
(1=x=X, 1=<y=<Y; wherein x and y are natural numb.ers) of each
still image Sxﬁ (1=nsM; m is a natural number) and synthesized
still image S are designated as pixel spyy, and syy, respectively.
The luminance of pixel Smxy is represented by Ismxy (Os]LSmijI:
~wherein 0 = black and 1 = white). 1In addifion. the pixel which

This Sheet Has Been Rep

[T




THIS SHEET HAS TEN
REPLACED

lies on the coordinates (x,y) of each video image Vn (1=n=N; n
is a natural number) is desighated as Vnxy» and the luminance of
this pixel is represented by Iynyy (0=T ypxy=1: wherein 0 =
black and 1 = white). Furthermore, A luminance threshold Ty
(01=T (=1) is set.for video image.

In the following, the image synthesizing process.aocording
to the Embodiment 5 of the present invention will be explained
withlreference to the flow chart in Fig. 9. In this figure,
procedures corresponding to those described in Fig. 8 will be
denoted by the same character (numeral) and their explanations
will be omitted. 1In other words, in the cese when only one still
image Sllekists. this image is designated as synthesized still
image S; in the case when a plurality of still images exist, the
pixel with the lowest luminance among pixels of all still images
S1-Sy located at the same coordinates is designated as
synthesized pixel Sxy corresponding to same coordinate of
synthesized still image S. This process is identical. to that
described in the aforementioned Embodiment 4.

In step SG16, the initial value of register y for changing
the y coordinate is similarly set to "1". In step SG17, the
initial value of register X for changing the x coordinates is

. similarly set to "1". Subsequently, in step SG30, the initial
value of variable n indicating the order of the.video images is
set equal to "2", the initial value of the minimum luminance'i is
set equal to 1uminance'IV1xy.of pixel Vixy® and the initial value
of v that represents the pixel possessing the lowest luminance
corresponding to coordinate (x,y) is set equal to pixel Vixy -
Following these actions, the brocess moves to step SG31.

In step SG31, a decision is made as to whether lnminance
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Ivnxy of pixel Vnxy is less than luminance i or not. In the case
when the result of this decision is "YES", the process moves to
step SG32. In step SG32, luminance i is.set equal to luminance
I

vIXy
-after v is set equal to pixel Vnxy the process moves ‘to -step

, and the process then moves to step SG33. In step SG33,

SG34.

In step SG34, "1" is addéd to variable n; in step SG35, a
decision is made as to whether or not variable n is greatér than
‘the number N of video images.' In the case when the result of
this decision is "NO", the process returns to-sfep SG31. The
procedure described in steps SG31-SG34 is then repeatéd with
regard to pixels Vpxy located at thé coordinates (Xx,y) of all
video 1mages. .After the prgceduré of steps SG31-8G34 has been
completed on pixels Vnxy located at the coordinates (x,y) of all
video images, and the value of variable n is greater than N, the
decision result of step SG35 becomes "YES", thereby allowing the
process to proceed to step SG3S6. “

In step SG$6. a decision is made aé to whether or not
luminance i is greater than predetermined th:eéhold T,.. In the
case when the result of this decision is "NO", the procesé moves
to step 8637. In step SG37, pixel'vxy located-at coordinates
(x,y) of synthésized image V is set equal tq v, and the process'
then skips to stép SG26. l

On the other hand, in the case when the decision result of
step SG36 is "YES", in other words, when luminance i is greater
than threshold T, the process moves to step SG38. In step SG38,.
synthesized pixellvxy is set equal to pixel Sxy of synthesiZed
still image S, and the process then moves to step SG26.

In step SG26, "1" is added to the valﬁe of regisfef x. In
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step SG27, a decision is made as to whether or not the value of
register x is greater than maximuﬁ.value X. In the_éase when the
result of this decision 15 "NO", thé process returns to step
SG30. The procedure of steps SG30-SG26 is then repeated until
the value of register x becomes greater than maximum value X.
When the value of registér X becomes greater than maximﬁm value
X, the result of the decision in step SG27 becomes "YES™, and the
process moves to stép SG28.. In.step SGZS. “i“ is added to the
value of register y. In step SG29, a decision is made as to
whether or not the vaiﬁe of register y is greater than maximﬁm
valﬁe Y. In the case when the result of this decision is “NOf..
the process returns to step SG29. The procedure of step SG17-
SG28 is then repeated until the value of register y becomes
greater than maximum value f. When the value of register y
becomes greater than maximum value Y, the result of the decision
in step SG29 becomes "YES", which in turn allows the process to
end. |

Furthermore, the image synthesizing process_agcording to
the aforementioned Embodiment 5 can be achieved'by means of pre-
fecordlng a program in a memory apparatus such as a ROM and the
11ké. and then running this program using a CPU. 1In addition,

the same process can be performed by means of hardware as well.

Embodiment 6

In the following, the Embodiment 6 of the present invention
will be explained. Fig. 10 is a block diagram showing the
structure of an image synthesizing apparatus according to the
Embodiment 6. In Fig. 10, the image synthesizing apparatus is

formed from an N number (N is a natural number greater than 1) of
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input terminals 211'21N' an N number of luminance signal -
separators 22;-22y, an N number of input terminals 23,-23y,
comparative computing unit 24, image switch 25, ratio adjuster -
26, adder 27, and output terminal 28. _

An N number of images P;-Py are inputted from inﬁut"
te;minals 214-21y, respectively, and supplied to the
corresponding luminance signal separators 22;-22y. Each
luminénce_signal separator 224-22y then supplies an inputted
image Pq-Py. reépectively, to imagg 9witch 25. In addition, the
aforementioned luminance signal separators 22,-22y separate
luminance siénals Ipi-Ipn from images P;-Py and suppl} them to
comparative computing unit 24. An N number of threshold signals
Sp1-StN are inputted from input terminals 23;-23y, respectively,
and supplied to comparative computing unit 24. Threshoid
signals Spq-STy correspond to thresholds T;-Ty of luminances of
pixels previously set at each image P{-Py. Comparative qpmputing

"unit 24 compares each luminance signél Ipi-Ipy With the’
'corresponding threshold signal STl-STN. and then supplies natural
numbers k corresponding to all luminance signals Ipy which are
less than or equal to the corresponding threshold signal ka
(1=k=N) to image switch 25. In the case when all luminance
signal Ipq-Ipy of N video images P;-Py are greater than the
corresponding threshold signals Sqq-Sqy. this information is
reported to image switch és. In the case when such information
1s reported, i.e., information that all luminance signals Ip;-Ipy
are greater than threshold signal Sq{-Sry. images switch 25
supplies all video images P;-Py to ratio adjuster 26; in all
other cases, image switch 25 supplies all video imageé Py

corresponding to supplied natural numbers k to ratio adjuster 26.
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Ratio adjuster 26 redistributes the predetermined synthesis

ratios of_the not inputted visual images over those of the
inputted visual images. Inputted video images Py Afe multiplied
by a sum of the predetermined synthesis ratio and the
redistributed syntheses ratio. And the resultant vidéo images
Py' are outputted to adder 27. Videb images Py' are added by'
adder 27 and the sum.is outputted through term;nal 28 as a

synthesized image P.

Embodiment 7

In the following, the Embodiment 7 of the presenf'invention
will be explained. Fig. 11 is a block diagram showing a
" structure of an image synthesizing apparatus according to the
Embodiment 7. Im Fig. 11, the image synthesizing apparatus is
formed from input terminals 29, 293. 30;. and 30,; partial °
résistor 31; operational amplifier 32; comparator 334 .and 335:
Schmitt trigger 341 and 342; delay lines 35;-353; analog switch
36: and output terminal 87. Image signals SPl; Spg of images Pq,
P, are respectively inputted from input terminals 294, 294, and
supplied to one input terminal of corresponding comparatoré~331,
335. On the other hand, the two threshold signals St1s Srg are
inputted from 1nput'term1na1s 304, 305, respectively,. and then
supplied to the other terminals of comparators 331. 339,
respectively. Threshold signals Sy, Spg correspond to luminance
thresholds Ty, To previously designated for images P;, Pg.
Comparators 33;, 33, compare, respectively, the luminance signals
of each image signal Sp1. Sp2 with the corresponding threshold
signals Sqj, Sr9. In the case when each luminance signgl'is

greater than its respective corresponding threshold signal Sp1.
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Spo. 8 comparative signal of level "H" is outputted, while ih the
case when these aforemenfioned sigﬁals are less than or equal to
their threshold signals, a comparative signal of level "L" 1is
outputted. Each comparative signal is subsequently shaped into a
waveform by means of Schmitt triggers 34y, 345 and then.sﬁpplied
to control terminals CO, Cl of analog switch 36.
Image signals Spy, Spg are supplied to input terminals I,

Iy of analog switch 36 via delay lines 35;, 359 each possessing a

predetermined delay, and one-half of each sigﬁal is respectively
| summed by means of paftial_resister 31. These signals then
undergo "buffering" by means of operational amplifier 32 of
amplification ratio 1, and are then supplied to inpﬁt terminal I3
of analog switch 36 via delay line 3535 also possessing a
' predetermined delay. | |

Analog switch 36 then respectively sets the values of

control data DCO, DC1 to,“l"; respectively, in the'case when each
of the comparative signals inputted from control terminal CO, C1
is at level "H", or sets the values of control data DCO, DC1 to |
"0", respectively, in the case when each signal displays a level
"L". In the case when the values of centrol data DCO, DCl1l read
To0o", the outputfsignal of delay line 35g inputted from input
terminal I0 is selected; in the case when the aforementioned
values read "01", the output signal of'delay_line 351 inputted
from input terminal I1 is selected; in the case when the
aforementioned values read "10", the output signal of dela& line
85, inputted from input terminal I2 is selected; and in the case
when the aforementioned values read "11", the output signal of
delay line 355 input from input terminal I3 is selected, The

selected output signal is then outputted from output terminal 37

—\
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as synthesized image signal SP.

Furthermore, delay lines 351—553 are provided for the
purpose of adjusting the input time difference between the analog
signal and the aforementioned comparative signal 1nputted to
analog switch 36. However, in the case when a high quality
synthesized image signal Sp is not in particular necessary, these
structureé may be omitted.

Fig. 12 shows a structural example of ah image communication
system in which the image synthesizing apparatus according to the
aforementioned Embodiment 7 is utilized. In Fig. 12.ltwo image
commﬁniéatioh terminal units 41a, 41b are connected via
communication circuit 42 in a manner such that interactive
communication 15 possible (bidirectional communication). Image
communication terminal_units 4la, 41b comprise, respectively,
image input units 43a, 43b; image synthesizing units 44a, 44b;
and display units 45a, 45b. Image input units 43a, 43b
respectively comprise a video camera or thé like which éaptures
the desktop of each user, and outputs images 46a, 46b, for
- example, as shown in Fig; 13. Image synthesizing apparatus 44a
conducts synthesis such that image 46a, supplied directly from
image input apparatus 43a, and image 46b, supplied from image
input apparatus 43b via communication circuit 42, appear
transpdrent and discernible. Image synthesizing apparatus 44a
then supplies image 47 shown in Fig. 13 to display apparatﬁs 45a.
Image-synthesizing apparatus 44b conducts similar synthesis such
that image 46b, supplied directly from image input apparatus 43b,
and image 46a, suppiied from image input apparatus 43a via
communication circuit 42, appear transparent and discérnible. and

then supplies image 47, shown in Fig. 13, to display apparatus
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45b. According to the present embodiment, reduction of the .

contrast can be prevented, and synthesized images can be viewed

clearly.
Embodiment 8

In the following, the Embodiment 8 of the.present invention
will be explained. Fig. 14 is a block diagram showing the
structure of an image synthesizing apparétus_aécording to the
Embodiment 8. In Fig. 14, the aforementioned image synthesizing
appafatus comprises an N number (N is a natural number greater
than 1) 6f 1nput-term1na1s 514-51y, an N number.of luminance
signal separators 521552N, compgrative-computing unit 53, image
switch 54, and output terminal 585. ,

An N nuﬁber of images Py-Py are inputted, respectively, from-
input terminals 61;-51y, and aré supplied to the corresponding
luminance signal separator 521-52y. Each 1um1nance signal
separator 52;-52y supplies an inputted image P;-Py to image
switch 54, and at the same time, separates luminance signal Ipq-
Ipy from the image PL'PN' and supplies this luminance signal to
comparative computing unit $3. Comparative computing unit'53
compares the levels of all luminance signals Ipq-Ipy and feports
the luminance signal which is the lowest level to image switch
54. Image switch 54 then outputs the image possessing the
- reported luminance signal as output image P from output terminal
55. | |

'In the Embodiment 8, in the case when N = 2, in other words,
the case when two images Pq and P, are synthesized by means of
the image synthesizing apparatus is shown in Fig. 15.: In Fig.
15, imgge synthesizing apparatus comprises ‘input tg£gigglf_§§11;__‘—-__
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565; comparator 57; Schmitt trigger 58; delay lines 59, 595:
_analog swifchlso; and output termihal 81. |

Image signals Spy, Spy of the two images P, P2 are inputted
respectively from input terminals 564, 562,‘and then supp}ied to
the respective input tefminal of comparator 57. Comparator 57
compéres the luminance signals of_image signals Spj;. Spg, and
outputs a comparative signal of level "H" in the case when
1um1nance.sigﬁal of image signal SPi is.greater than the
luminance signal of image signal Spg, or a comparative signal of
level "L" in the case when the other situation occurs..
Comparative signal is then shaped into a waveform by means of
Schmitt trigger 58 and sent to control terminal C of analog
switch 60. '

Image signals Sp;., Spgy are respectively supplied to input
terminals 10, I1 of analog switch 60 via delay lines 59,, 592 -
each possessing a predetermined delaj.- In the case when-ah "L"
level comparative signal is inputted from éontrol terﬁinal C,
analog switch 60 selects the output signal inputted from input
terminal I0; in the case when an "H" level comparative éignal is
inputted, analog switch 60 selects the output signal 1npufted-
from input terminal I1. The selected output signal'is then
outputted from output terminal 61 as output image signal SP.

'_Furthermbre. delay lines 594, 592 are provided for the
purpose of adjusting the'input time difference between the analog
'signal and the aforementioned compafative signal inputted from
analog switch 60. However, in the case when a high quality.
output image signal_SP is not in particular necessary, these
structures may be omitted.

Fig. 16 shows a structural example of an image communication

\
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system in which the image synthesizing apparatus shown in Fig. 15
is utilized. In Fig.'ls. two 1magé communication terminal units
62a, 62b are connected via communication circuit 63 in a manner
such that interactive communication is possible (bidirectional
communication). Image communication terminal units 62a, éZb
comprise, respectively, image input units 64a, 64b; image
synthesizing units 65a, 65b; and display-units 66a, 66b. Image
input units 64a, 64b respectively comprise a video camera or the
like which captures. the desktop of each user, and outputs images
67a, 67b, for example, as shown in Fig. 17. Image synthesizing
apparatus 65a conducts synthesis such that image 67a, supplied
directly from image input apparatus 64a, and image 67b, supblied
from image input apparatus 64b via communication circuit 63,
appear transparent.and discernible. Image synthesizing apparatus
65a then supplies image 68 shown in Fig. 17 to display apparatus
668a. Image synthesizihg'apparatus 65b cbnducts a similar'
synthesis such that image 67b, supplied directly from image input
-apparatus 64b, and image 67a, supplied from image input apparatus
64a via communicatioh circuit 63, appear transparent and
discernible, and then supplies image 68, shown in Fig. 17; to
display apparatus 66b. According to the present embodimént,
reduction of the contrast can be prevented, and synthesized

images can be viewed clearly.

Embodiment 9

In the following, the Embodiment 9 of the present invention
will be explained. Fig. 18 is a block diagram showing the
structure of an image synthesizing apparatus according to the

Embodiment 9. In Fig. 18, the aforementioned image synthesizing

\
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apparatus comprises an M number (M is a natural number) of input
terminals 71,-71ly and 72,-72y; an ﬁ number of input terminals
731-73yN., and 741-74y; an M number of luminance signal sepafators
751-75y; an N number of luminance signal separators 764-76y:
somparative computing units 77 and 78;.image switches 79 and 80;
ratio adjusters 81 and 82; adders 83 and 84; and Output.terminal
85.

An M number of still images S;-Sy are inputted,
respestively. from input terminals 71;-71y, and are supplied to
the corresponding luminance signal separators 751-75y. Each
luminance signal separator 75;-75y supplies an inputted still
image S1-Sy tolimage switch.79. and at fhe same tiﬁe. seParateS-
luminance signal Igq-Igy from_the respective still image Sq-Sy,
and supplies this luminance signal to comparative computing unit
77. An M number of threshold signals Syg;-Stgy are respectively
inputted from input terminals 72;-72y, an&_supplied to
.comparative computing unit 77. Threshold signals Sqgi-StgMm
correspond to luminance thresholds Tg1-Tgm of pixels previously
set at each still image S;-Sy. Comparative computing unit 77
compares each luminance signal IS1'ISM with the corresponding
threshold signal S751-STSM+ and then supplies natural numbers k
corresponding to all luminance signals Ig) which are less than or
equal to the corresponding threshold signal St g (1==M) to
image switch 79. In the case when all luminance signals Igi-Igym
of M still-images S4-Sy are greater than the correspondiné
threshold signals STSl-STSM.-this information is reported to
image switch 79. In the case when such information is reported,
i.e.._information that all luminance signals Igq-Igy are greater
than threshold signals‘STsl-STSM. images switch 79 supplies all

T
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still images S;-Sy io fatio adjuster 81; in all other cases,
image switch 79 supplies all still images Sk corresponding to
supplied natural numbers k to ratio .adjuster 81.

Ratio adjuster 81 redistributes the predetermined synthes;s
ratios of not inputted visual image over those of the inputted
visual images. Inputted visual images Sy are multiplied by a sum
of the predetermined synthesis ratio and the redistributed
synfhesis ratio. The prodﬁcts §'k are supplied to adder 83.
Adder 83 adds still image S'y and the som is supplied as a
synthesized still image to.visual switch 80.

An N number of video images V,-Vy arelinputted.
respectively, from input terminais 73,-73y, and are supplied to
the corresponding luminance signal separators-761-76N. Each
Juminance signai separator 76,-76y supplies an inputted video
image V1¥VN to image switch 88, and at the same time, séparates
Juminance sighal Iy1-Iyn from the respective video 1m#ge'vl-VN.
and supplies this luminance siénal to comparative computing unit
78. An N number of threshold signals Sqyy-Syyy are respectively
inputted from input terminals 74,-74y, and supplied to
comparative computing unit 78. Threshold signals Sqy;-Styn
correspond to luminance thresholds TV1'TVN of pixels previously
set at each video image Vi1-VN- ‘Comparative computing unit 78
compares each luminance signal IV1'IVN with the -corresponding
threshold signal Soyi-STyN» and then supplies natural numbers k
corresponding.to all luminance signals Iy, which are less than or
equal to the corresponding threshold signal Sqvyy, (1=k=N) to
image switchlso._ In the case when all the luminance signals
Iy;-Iyy of N video images V;-Vy are greatef.than the '

corresponding threshold signals STVl‘STVN' this information is
-
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reported to image switch 80. In the case when such information'
is reported, image switch 80 supblies the 1hputted synthesized
still image S to adder 84; in all other cases, image switch 80
supplies all video 1ﬁages Vi corresponding to supplied natural

- numbers k to ratio adjuster 82. . ‘

Ratio adjuster 82 redistributes the predetermined sYﬁthesis
ratios of the not-inputfed visual images over those of the
inputted visual images. - Inputted video image V) are muitiplied
by.the sum of the above operation, end the resultant video image
V' are outputted to adder 84. Adder 84 outputs the sygthesized
still image S when a synthesized still image is inputted.
Otherwise, video images V'jy are added by adder_84 and the sum is

outputted through terminal 85 as a synthesized image P.

Embodiment 10

In the following, the Embodiment 10 of the preseﬁt.iﬁvention
will be explained; Fig. 19 is a block diagram showing a |
structure of an image synthesizing apparatus according to the
Embodiment 10. In Fig. 19, the image synthesizing apparatus is
formed from input terminals 91, 924, 925, 934, and 935; partiel
resistor 94; operational amplifier 95; comparator 964 aﬁd 962;
Schmitt trigger 97; and 975; delay lines 981 -984; analog switch
99: and output terminal 106. _

One image signal Sg of still image S-is inputted from input
terminal 91 and supplied to-input ferminal I0 of analog switch 99
via delay line 98; possessing a predetermined delay. 1In
‘addition, two image signals Syj;., Syg of video images Vlh.V2 are
respectively inputted from input terminals-921, 924, and supplied

to one input terminal of corresponding comparators 961, 962,
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respectively. On the other hand, the two threshold signals Sqq,
'Smo are inputted from input terminais 931. 935, respectively, and
then supplied to the other terminals of comparators 961, 969,
respectively. Threshold signals Sr1s Spo correspond to luminance

thresholds T1. To previously designated for video images Vi, Vg.
Comparators 967, 964 compare. ‘respectively, the luminance signals
of each image signal Syj. Syg with the corresponding threshold
signals Sqq, Spg. In the case When each luminance signal is
greater than its respective corresponding threshold signal Sqq,
St9, a comparative signal of level “H" is outputted, while in the
case when these aforementioned signals are less than or equal to
their threshold signals, a comparative signal of level "L" is
- outputted. Each comparative signal is subsequently shaped into s-
waveform by means of Schmitt triggers 971; 979 and then supplied
to control terminals CO, Cl1 of analog switch 99.

Image signals SVl' Syg are supplied to input terminals 11,

I2 of analog switch 99 via delay lines 98,5, 9835 each possessing a
predetermined delay, and one-half of each signal is respectively
summed by means of partial resister 94. The resultant signal
then‘undergoes “buffering“ by means of operational amplifier 95
'fof amplification ratio 1, and is then supplied to inpnt terminal

I3 of analog switch 99 via delay line 98,4 also possessing a

- predetermined delay.

Analog switch 99 then respectively sets the valnes of
control data DCO, DC1 to “i". in the case when each of the
comparative signals 1nputted.from control terminal C0o, C1 is at
level "H", or sets the values of control data DCO, DC1 to "0",
respectively, in the case when each signal.displays a'level "L".

In the case when the values of control data DCO, DC1l read "11",
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the output signal of delay line 98; inputted from input terminal
I0 is selected; in the case when tﬁé aforementioned values read
"01", the output signal of delay line 985 inputted from input
terminal I1 is selected; in the case when the aforemeﬁtioned‘
values read "10", the output signal of delay line 984 inputted
from input terminal I2 is selected; and in the case when the
gforementioned values read "00", fhé output signal of delay line
98y ihput from input terminal I3 is selected. The selected
ogtput signal is then outputtéd from output terminal 100 as
synthesized image signal Sy.

Furthermore, delay lines 98,-98, are provided for the
purp&se of adjusting the input time difference between the analog
signal inputted from analog switch 99 and the aforementioned
comparative signal. However, in the case when a high quality
synthesized 1mage.s1gna1 Sy is not in particular necessary, these
structures may be omitted.

In addition, in the case when two still images are provided,
i.e., as in the number of video images provided, a circuit
similar to the circuit relating to image signals Syy, Své of
video images Vi, V5 in Fig. 19 is provided, énd the luminance
signals of each still image are respectively compared with
previously set threshold signais by means of a comparator.
Synthesis is then conducted at a predetermined synthesis ratio
using a partial resistor or the like, and image signals Sy;., Syz2

of video images V1. V5 are inputted along with the image signals
of the still imagés into an analog switch which has been expanded
to contain two more input terminals and two more control -
terminals. Based on the comparative signal inputted from the

control terminal, in the case when an image signal of a still

I
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image is selected, and when the luminance signals of the two
still images are either greater or less than a threéhold signal
based on the comparaqive Sighal from eaéh comparator relating to
the still image,-it is possible to select ;he 1mage Signal of the
synthesized still image. In all other cases.'according'to the
same structure, it is possible to select the image signal of a
still image possessing a luminance signal less than or equal to
the .threshold signal. | |

Fig. 20 shows a structural example of an 1mage~communication
system in which the image synthesizing apparatus according to the
aforementioned Embodiment 10 is utilized. In Fig. 20, two image |
communicatioh terminal unifs 10la, 101b are connected via
communication line 102 in a manner such that interactive
communication is possible (bidirectional communication). Image
cqmmunication terminal units 10la, 101b comprise, respectively,
video image input apparatuses 103a, 103b; still image memories
104a, 104b; image synthesizing apparatuses 105a, 105b; and
displéy'appafatuses 106a, 106b. Video 1mage.ihput aﬁparatuses
103a, 103b respectively comprise a high resolution camera which
can capture document text and the like in fine detail.

In the following, the actions when conétructing a shared
drawing (image) by joint use of the still image inputted to image
communication terminal unit 10la will be explained. Initially,
in image communication terminal unit 10la, in order to jointly
use a document by means of image communication terminal units
10ia, 101b, the document provided on a desk is captured using
Yideo 1mage-input apparatus 103a. One frame of the video‘image
is_theh preserved in still image memory 104a as a still image

(e.g., image 108 in Fig. 21). Subsequently, image communication

-
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apparatus 107a transmits the still image preserved in still image
memory 104a via communication line-loz. Image communication
terminal unit 101b stores the still image from image |
communication terminal unit 10la in still image memory lodb.

Subsequently, in image communication terminal unit lola,'the
video image (e.g.., image 109a of Fig. 21) obtained by capturing a
desktop using video image input apparatus l03a. is transmitted to
image communication terminal,unit.lolb via communication line 102
by_means of image communication epparatus 107a. 1In addition,
image synthesizing apparatus 105a conducts synthesis euch.thet
image preserved in still image memory 104a (see image 108 of Fig.
'21): the resultant video image (e.g., image 109a of Fig. 21) from
video image input apparatus 103a; and the video image (e.g.,
image 109b of Fig. 21) from image communication terminal unit
101b,_supp1ied via image communication apparatus 107a, appear
transparent-and discernible. An image 110, as shown in Fig. 21,
is then supplied by display apparatus 106a.

In the same manner, in image communication terminal unit
101b, the video image obtained by capturing a desktop using video
image input apparatus 103b, is transmitted to image communication
terminal unit 10la via communication line 102 by means of 1hage
communication apparatus 107b. In addition, image synthesizing
apparatus 105b conducts synthesie such that image preserved in
still image memory 104b; the resultaﬁt video image from video
image input apparatus 103b; and the video image from image
communication terminal unit 101la, supplied via image
communication apparatus 107b, appear transparent and diséernible.
The resultant image is then supplied to display apparatus 106b.

As explained in the aforementioned, it is possible to
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commonly use a document image or the like as a still image of a
high precision by means of operating the above image
communication system. In addition, it is also possible for a
plurality of users to simultaneously‘line up and poinﬁ fo.this
still image, as well as make annotations using a pen. |
‘According to the aforementioned Embodiment 10, when
synthesizing video images 109a, 109b and still image 108, due to
change of the synthesis process according to the 1uninance of
each pixel, reduction of the contrast can be prevented, and

synthesized images can be viewed ciearly.

Embodiment 11

_ Iin the following; the Embodiment 11 of the present invention.
will be explained. Fig. 22 is a block diagram showing the
structure of an image synthesizing apparatus according to. the
Embodiment 11. In Fig. 22, the aforementioned image synthesizing
apparatus comprises an M number (M is a natural number) of input
terminals 1111-111M; an N nunber'of innut terminals 1124-112y,
and 113,-113y (N is a natural number greater than 1):; an M number
of luminance signal separators 1144-114y; an N number of
luminance signal'separators.1151-115N; comparative computing
units 116 and 117; image switches 118 and 119; and output
terminal 120.

An M number of still images §1-Sy are inputted,
reepectively. from input terminals 1111—111M. and are supplied to
the corresponding luminance signal separator 1141 114y. Each
Juminance signal separator 1144-114y supplies an 1nputted still
image S-Sy to image switch 118, and at the same time. separates

luminance signal Igq-Igy from the respective still image Sl'SM'
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and supplies these 1uminancé signals to .comparative computing
unit 116; Comparative computing uﬁit 116 compares the levels of
luminance signals Ig;-Igy and reports the luminance signal of the
lowest level to image switch 118. Image switch 118 then supplies
the image possessing this reported luminance signal to image
switch 119 as output still image S.

An N number of video.images V,-Vy are inputted,
respectively, from input terminals 112;-112y, and are supplied to.
the corresponding luminance signal separator 1151—115N. Each
luminance signal separator 1154-115y supplies an inputted video
image V{-Vy to imaée switch 119, and at the same time, separates
luminance signal Iyq-Iyyn from the respective vidéo image V1-Vy,
and supplies these 1hminance signals to comparative computing
unit 117. ‘An N number of threshold signals STVl'STVN aré
respectively'inputted from input terminals 113;-113y, -and
supplied to comparative computing unit 117; Threshold éignals
Stv1-STyn correspond to luminance thresholds Ty;-Tyy Previously
set at each video image V1-VN- Comparative computing unit 117
compares each luminance signal Iy;-Iyy Wwith the corresponding
threshold siénal sTVl’STVN* and then supplies a.natural'number k
corresponding to the luminance signal with the lowest luminance
from'among all luminance signals Iyy which are less than or equal
to the cbrresponding thresholld signal _STVk (1=Kk=N) to image
switch 119. ° In the case when the luminance signals Iy;-Iyy of
all N video images V;-Vy are greater than their corresponding
threshold signals STVl'STVN' this information is reported to
image switch 119. In the case when such information is.réported,
image switch 119 outpﬁts the inputted synthesized still image S

to output terminal 120 as output image P; in all other cases,
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image switch 119 outputs the video image V) corresponding to

natural number k to output terminal 120 as output image P.

Embodiment 12

In the followiné. the Embodiment 12 of the pfesent invention
~will be explained. Fig. 23 is a block diagram showing the '
structure of an image synthesizing apparatus according to the
Embodiment 12. In Fig. 23, the aforementione& image synthesiiing

. apparatus comprises an M number (M is a hatural numbe?) of input
terminais 121,-121y; an N number of input terminals 1224-122y (N
is é nétural number greater than 1); input terminal 123; an M
nuhber of luminance signal separators 124;-124y; an N number of
_luminance signal separators 125,-125y; comparative computing
ﬁnits 126 and 127; image sﬁitches 128 and 129; and output
terminal 130. _

An M number of still images S1-Sy are.inputted,
respectively, from input terminals 121,-121y, and are suppliéd'to
the corresponding 1um1nanée signal separator 124;-124y. Each
luminance signal separator 1244-124y sﬁpplies an inputted still -
imagelsl—SM to image switch 128, and at the same time, sep#rates-
luminance signal Isi'ISM from the respective still image Sl'sM'
and supplies these luminance signals to comparative computing
unit 126.. Comparative computing unit 126 compares the leveis-of
luminance signals ISl’ISM and reports the luﬁinancé signal of the
lowest ievel to image switch 128. Image switch 128 then supplles
the image possessing this reported luminance signal to image
switch 129 as output still image S. |

An-N number of video images V;-Vy are inputted,

respectively, from input terminals 122,-122j, and are supplied to

[ ——————
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the corresponding 1uminancé signél separator 1251-125N} Each
luminance signal sepﬁrator 1251—125ﬁ supplies an inputted video
image V;-Vy to image switch 129, and at the same time, separates
luminance signal Iy;-Iyy from the respective video image V-V,
and suppliés these luminance signals to comparative computing
unit 127. A threshold signal Sty is inputted from input terminal
123, and supplied to cbmparative computing unit 127. Threshold
signal STV correspoﬁds to the luminance threshold Ty of a pixel
éommonly preset for all video images V,-Vy. Comparat;ve
computing unit 127 compares each luminance signal Iy;-Iyy. and
then repbrts a natural number k corresponding to the luminance
signal with the lowest luminance from among all luminance signals
Iyk (1=sk=N) to image switch 128. 1In addition, comparative
computing unit 127 compares the luminance signal with the lowest
luminance Iy with the threshold signal Sqy. In the case when
the luminance signal IVk-is greater than threshold signals Sqvy,
this information is reported to image switch 129. In the case
when such information is reported, i.e., 1nformafion that
luminance signal Iyk is greater than threshold signals Sty, image
"switch 129 outputs the inputted synthesized still image S fo
output terminal 130 as output image P; in all other cases, image
switch 129 outputs the video image Vj corresponding to natural

number k to output terminal 130 as output image P.
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What is claimed is: _
1. A method of synthesizing a 1ﬁage from a pluraiity of
images, the method comprising the steps of: . -

comparing each luminance Iplxy;Ipny of _each pixel P1xy PNxy
poéitioned at the same coordinates (x,&),of N images Pl—PN with
each of predetermined threshold T1-TN corresponding to each of
sald images Pl—PN. wherein N being a natural number greater than
1; | |

determining a synthesized pixel Pxy at said coordinate (x,y)
of a synthesized image by synthesizing said pixels P1xy PNxy ﬁ;th
predetermined synthesis ratio for each of said images P{-Py if
sgid Iuminance Iplxy'ipny of said pixels P1xy~PNxy are all
greater than the corresponding threshold T7-Ty. or determining
sald synthesized pixel pgy at said coordinate (x,y) of said
éynthesized image By-synthesizing with arbitrary syntﬁesié ratio
only the pixels having 1um1nance-1ess than or equal.to the
corresponding threshold T{-Ty among said pixels P1xy PNxy if the
condition described above is not satisfied; and

carrying out above procedure for each region which needs to

be synthesized.

2. A method of synthesizing a image from a plurality of
images, fhe method comprising the steps of:

comparing each luminance Iplxy“Ipny of each pixel DPjxy~Pnxy
positionéd at the same coordinates (x;y) of N images P;-Py.
wherein N being a natural number greater than 1;

taking a pixél having the lowest luminance among said pixels
P1xy~PNxy as a synthésized pixel Pxy at said coordinate (x,y) of
a synthesized image; and

_ carrying out above procedu:e for each region which needs to
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be synthesized. ' .

3. A method of syntheSizing a image from N video images and M
still images, N being a.natural number'greater than 1 and M being
a natural number, the method comprising the steps of:

if M is 1, taking the sole still image S; as a synthesized
still image S; _

if M is ggeater than 1, comparing.each Juminance Islxy'IsMXy
.of each pixel S1xySMxy positioned at the same coordinates (x,y)
of M still images S;-Sy with each of predetermined threshold
Tg1-Tgy corresponding to each ‘of said still images Sl-SM.
determining a synthesized still pixel Sxy at said coordinate
(x,y) of a synthesized still image S by synthesizing said pixels
S1xy~SMxy with predetefmined synthesis ratio for each of said
still images S;-Sy 1f said luminance IslxyTIsMxy of.seid bixels'
S1xy~SMxy are all greater than the corresponding threshold Tg;-
Tgys or determining said synthesized still pixel sy, at said
coordinate (x,y) of said synthesized still image S by
synthesizing with arbitrary synthesis;ratié only the pixels
having luminance less than or equal to the corresponding \
threshold Tg;-Tgy among sald pixels S1xy~SMxy it the eondition
described above is not satisfied; and cerrying out above |
pfocedure for each region which needs to be synthesized;

comparing each luminance Iley-Ivay of each pixel Viyxy—VnNxy
positioned at the same coordinatee (x,y) of N video images Vq-Vy
with each of predetermined threshold Tyj;-Tyyn corresponding to
each of said video images V;-Vy: taking said synthesized still
pixel Sxy at saild coordinate (x,y) of said synthesized still

1mage S as a synthesized pixel pky at said coordinate_(x,y) of a
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éynthesized image P 1if said luminance Iley‘Ivay of said pixels
Vixy VNxy are all greater than the corresponding threshold Tyq-
TVN’ or determining said synthesized pixel Pxy at said coordinate
(x,y) of said synthesized image P by synthésizing with arbitfary
synthesis ratio only the pixels having luminance less than of
eqﬁal fo the corresponding threshold Ty1-Tyny among said pixels
Vixy~ VNxy if the condition described above is not satisfied;_and
carrying out above procedure for each region which needs to be

synthesized.

Py 4 A method of synthesizihg'a image from N video images-and M
étill images, N being a natural number greater than 1 and M being
a natural number, the method comprising the steps of:

ifMis 1, taking the sole still image §; as a synthesized
still image S; '

if M is greater than 1, comparing each luminaﬁce'Islxy-
;sMxy of eqch'pixel S1xy~ SMxy positioned at the same coordinates_
(x,¥) of M still images_sl;SM; taking a pixel having the lowest
luminance among said pixels S1xy SMxy 28 @ synthesized still
pPixel sy, at said coordinate (x,y) of a synthesized still image
S; and carrying out above. procedure for each region which needs
to be syntheéized;

comparing each luminance_Iley-Ikay of each pixel Vixy~
VNxy positioned at the same coordinates (x,y) of N video images
Vi-Vn with each of predetermined threshold Tyi-TyyN corresponding

- to each of said video images V;-Vy: taking said synthesized still

pixel sz, at said coordinate (x,y) of said.synthesize& sfill
image S aé a synthesized.pixel Pxy at said coordinate (x,y) of a
synthesized image P if said luminance Iyjxy-Iynyxy Of said pixels

Vixy~ YNxy are'a;l greater than the corresponding threshold Tvl’
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Tyn. or taking a pixel having the lowest luminance among the
pixels having luminance less than or equal to the correspondiné
threshold Tyj-Tyy among said pixels ley'Vny as said-synthesized
pixel Pxy at sald éoordinate (x,y) of said synthesized image P if
the conditions described above is not satisfied; and carrying out

above procedure for each region which needs to be synthes;zed.'

5. A method of synthesizing a image from N Videq 1mﬁges and M
still images, N being a natural number greater than 1 and M -being
a natural number, the method comprising the steps of:

if M is 1, taking the sole.still image Sl as a synthesized
still image S: o '

if M is greater than 1, comparing each luminance lgjxy-

Ismxy of each pixel slxy’sMxy positioned at the same coordinates

(x,y) of M still images S1-Syq¢ taking a pixel having the 1owest
luminance among said pixels sSjyy~SMxy 8S @ synthesized still
pixel sxy at said coordinate (x y) of a synthesized still 1mage
S; and carrying out above procedure for each region which needs
to be synthesized; |

comparing eagh luminance Iley'Ikay of each pixel Vjyy-Vnxy
positioned at the same coordinates (x,y) of N video images V1-VnN:
selecting a pixel having the lowest luminance among sald pixels
Vixy~VNxy’ taking said syﬂthesized'still pixel sxy at séid
coordinate (x,y) of said synthesized still image § as a
synthesized pixel py, at said coordinate (x,y) of a synthesized
image P if luminance of the selected pixel is greatér‘than a
predetermined threshbld, or taking said selected_pixei as sald
synthesized pixel pg, at said coordinate (x,y) of said

synthesized image P if the conditions described above is not
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satisfied; and carrying out above procedure for each region which

needs to be synthesized.

6. An apparatus for synthesizing a-image from N images Pl-PN
at every pixel, N being a natural number greater than 1, the
apparatus comprising:

.comparing means for comparing each luminance signal Iplxy'
Ipny of each of N images Pl'PN with each of predetermined
threshold luminance signal sTl'STN corresponding to each of said
images P;-Py.. and for outputting a first information if said
luminance signal I,qxy-IpNxy are all greater than the
corresponding threshold'luminance'signal STl;STN' or outputting

.. second information regarding the luminance signals less than or
equal to the corresponding threshold luminance signal Sqqp-Sqy if
the condition described above is not satisfied' and

synthesizing means for synthesizing a image from said images
P;-Py with predetermined ratio for each of said images Pl-PN if
said first information is‘inputted. for synthesizing a image from

: images having the corresponding luminance signals to said second
information among said images P,-Py with arbitrary ratio if said

second information are inputted.

7. . An apparatus for.synthesizing a image from N images P;-Py
at every pixel, N being a natural number greater than 1, the
apparatus comprising: |

comparing means for comparing each luminance signal Ipl*IpN
of each of said images Pl-PN, and outputting information -
_regarding the lowest luminance signal; and o

selection means for selecting a image having the
corresponding luminance signal to said information.

\
This Sheet Has Been R

R



R

L A A | s

| REPLACED

8. 'An apparatus for synthesizing a image from N video 1mages.
and M still images at every pixel, N being a natural number
greater than 1 and M being a natural number, the apparatus
comprising:

first comparison means for comparing each luminance signal
Isi”IsM of each of_said still images S-Sy with each of
predétermined threshold luminance signal Sygq-STgMm cérrgsponding
to each of said still 1méges Sl—SM; and outputting first
-informatibn if said luminance signals Islxy’IsMXy are all greater
than the corresponding threshold signals Sygj;-Stgm, OF outputting
second-information regarding the luminance signals less than or
equal to the corresponding threshold signals Sqg1~-SpgN if the
condition described above is not satisfied; o

first synthesizing means for éynthesizing a syntliesized
still image from said still images S-Sy with predetermined.
synthesis ratio for each of said still-images $1-Sy if said first
" information is inputted, or synthesizing a synthesized still
image from the corresponding images to said second information
with arbitrary ratio if said second information are inputted;

second comparison means for comparing each luminance signal
Iy1-Iyy of each of said video images V;-Vy with each of '
predetermined threshold luminance_signal.STvl—STvN corresponding
to each of said video images Vl-VN, and if said luminance signals
Iley—Ivay are all greater than the corresponding threshold
luminance signals Sqyp-STyn. outputting third information
indicating that the corresponding condition is satisfied, or if
the condition described above is not satisfied, outputting forth
information regarding the lumiﬁanée signals less than or equal to

the corresponding threshold luminance signals Sqyq-Sryn:
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second synthesizing means for outputting said synthesized
_ still image as a synthesized 1mage.1f said third information is
inputted, and for synthesizing a synthesizéd image from image
having the corresponding luminance signals to sAid forth
information among said images V,-Vy with arbitrary ratio if the

condition described above is not satisfied.

9.  An apparatus for synthesizing a image from N video images
and.M still images at every pixel, N being a natural number
‘greater than 1 and M being a natural number, the apparatus
comprising:'

first comparison means for comparing each luminance signal
Isl’IsM of each of said still images SleSM. and outputting first
information regafding the lowest luminance -signal; |

selection means_for-selecting the still image having the
luminance signal corresponding to said first information and:
outputting the selected still image:as a.synthesized still 1mage;

second comparison means for comparing each luminance
signal_Ivl-IvN of-each of said'video images V;-Vy with each of
predetermined threshold luminance signal sTvi’STvN corresﬁonding
to each of said video images Vi1-Vn- and if said 1um1nancé signals

I are all greater than the corresponding threshold

vixy TvNxy
luminance signals Sqyq-STyN: outputting second information
indicating that the corresponding conditipn is satisfied, or
outputting third information regarding the lowest luminance
signal among the luminance signals less than or equal to the
corresponding threshold luminénce signals STvl’STvN_among said
luminance signals I q-Iyy 1f the conditions described above is

not satisfied; and
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synthesizing means for outputting said synthesized still
image as a synthesized image 1if said second information is
inputted, and for outputting the video image having'the,lnminance
signal corresponding to said third information as said
synthesized image if the conditions described above is not

satisfied.

10. . An apparatus for synthesizing a image from N video images
Vy-Vy and M still images Si’SM at every pixel N being a natural
number greater than 1 and M being a natural number, the apparatus
comprising: |

first comparison means for comparing each luminance signal
Isl'IsM of each of said still images S;-Sy, and outputting first
information regarding the lowest 1uminance signal |

selection means for . selecting the still image corresponding
.to said first information and outputting the selected still image
as a synthesized still image; .

second comparison means for comparing each luminance signal
Iy1-Iyy of each of said video images V;-Vy and outputting second
information regarding the lowest. luminance signal, comparing the
lowest iuminance signal with a predetermined threshold luminance
signal, and if the lowest 1nminance signal is greater than sald

~ threshold luminance signal, outputting third information

indicating that the corresponding condition is satisfied;; and

synthesizing means for outputting said synthesized still
image as a synthesized image if said third information is.
inputted, and for outputting the video image corresponding to
said second information as said synthesized image if the |
conditions described above is not satisfied.
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ABSTRACT OF THE DISCLOSURE

According to the method of synthesizing a image from a -
plurality of images, each of the luminance Iplxy“Ipny of each of
the pixel pjxy~PNxy positioned at the same coordinates (x,y) of N

'images P;-Py are compared with each of the predetermined

threshold luminance T,-Ty corresponding to images Pl-PN. wherein.
"N" is a natural number greater than 1. If the luminance Iplxy
pNXy of the pixels P1xy PNxy are all greater than the
corresponding threshold T,-Ty of corresponding 1mage, the
synthesized pixel Pxy at the coordinate (x,y) of a syntheSized
1mage is determined by synthesizing the pixels plxy PNxy with-
predetermined synthesis ratio for each of the images Pl-PN. If

the condition described above is not satisfied, the synthesized

pixel Pxy at the coordinate (x, y) of the synthesized 1mage is

determined by synthesizing with arbitrary synthesis ratio only
the pixels haVing luminance less than or equal to the
corresponding threshold T1-Ty among the pixels P1xy PNxy*

The procedure described above is performed with regard to all

pixels in the region wherein images are to be synthesized.
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Methods and Apparatus for Image Synthesis

:

Background of the Invention

Field of the Invention

—

~ The present invention concerns methods and apparatus for the .
syhthésis of images to be utilized on the terminals 6f video .
communication systems, especially those methods and apparatus '
which are used for the:sending and receiving through
communication lines of multiple images of writings or hand
"movements on a desktop of multiple users separated 1nﬁo remote
locations. The images are synthesized, and with the use of
display apparatus, 1t is possible'for user to point with one's
finger or pen and to write words at the desired location in the
writings on their respective desktops. Such apparatus woﬁld make
it possible to perfbrm'grdﬁp work such as office work, design '
work, or software design on the individual desktops of the

respective users.

Related Technology

Up untif'now, there has been a video communication terminal
whigh is able”to send and receive through communication lines
video images of hand movements on the desktops of multiple users
who are stationed at separate locations. The terminal offers a
shared drawing space in which each person's video image is
synthesized translucently, so that it is possible to see through.
Displayed on a monitor, it is possible for many people to

simultaneously give directions for the desired locatioh on the
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video image by using a finger or a pen, as well as writing in
words (see Japanege Patent AppliCafion'Laid-Open Publication No.
4-119,087).

Fig. 24 shows a block dlagram of the structure of a video
‘communication system which utilizes this kind of video
communication terminal. In Fig. 24, the two video communication
terminals la and 1b are able to communicate in two directions
through a communication line 2. The video.communicat;on'
terminals la and 1b are each made up of video image input .
apparatuses 3a and 3b, video image synthesis apparatuses 4a and
4b, display apparatuses 5a and 5b, and video image communication
apparatuses 6a and 6b respectively.. The video image input
apparatuses 3a and 3b comprise video cgmeras. which take 1mage of
each person'é desktop, and, for éxampie, output the video images
' 7a and 7b shown in Fig. 25. The video image synthesis apparatus
4a carries out a translucent synthesis, so that the images are
able to be seen through, of the video image 7a received directly
from the video imagé inﬁut apparatus 3a and the video image 7b,
which is'received-ihrough the video image communication apparatus
6a and the. communication.-line 2 from the video image - ‘
communication apparatué 6b, which in turn received the image from
the video image input apparatus 3b. In this way, the display
appdratus 5a recelves video image 8 as seen in Fig. 25.
Similarly, the video image synthesis agparatus 4b carries out a
translucent synthesis, of  the video image 7b received directly
from the video image input appératus 3b and the video image 7a,
which 1s received through the video image communication apparatus
6b and the communication line 2 from the video image

communication apparatus 6a, which in turn received the image from
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the video image input ﬁpparatus 3a. In this way, the display
apparatus S5b receives the video imége 8 as seen in Fig. 25.

Next, the image synthesis mgthdd used by the image synthesis
apparatuses 4a and 4b of the video communication system mentioned
above (designated Prior ImageFSynthesis Method 1 from here on)
will be explained. Regarding Prior Image Synthesis Method 1,
suppose a synthesized image P is created by synthesizing two
images Pl and P2, each of which have (XxY) (X and Y 4fe.natural
numbers) pixels, at arbitrary synthesis ratios. Suppose the
pixels which lie on the coordinates (x,y)(1=x=X, 1=y=Y, X and '
y are natural numbers) on each image P1, P2, and P are designated
Plx&' Poxys and Pxy respectively. If the synthesis ratio between
the image Pl and P2 is set at wy:wy (Wp+wg=l, W;>0, Wp>0), the
image synthesis is carried out by using equation (1) on the
pixels which are positioned at (x,y) of each image.

ﬁxy=w1p1xy*w2p2xy (1)

Prior Image Synthesis Method 1 is explained using the flow
chart in Fig. 26 as a reference. First, 1ﬁ step SAl, the
register y to vary the y coordinates is set at an initial value
of "1"; similarly, in step SA2, the register x to vary the x
coordinates is set at an initial value of "1". Next, in step
SA3, after carrying out the image synthesis using equation (1)
for the set x and y coordinates, the procedure advances to step
SA4, in whicﬁ "1l" is added to the value of the register x. In
step SA5, it is determined whether or not the value of reglster x.
is greater than the maximum value X, and if the result is "NO",
then the procedure returns to step SA3. Then, the procedure in
steps SA3 and SA4 1s repeated until the value of the register x

becomes greater than the maximum value X. When the value of the
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register x_becomes greater than the maximum'x,_the result of step
SA5 becomes "YES", and the procedure advances to step SA6. In -
step SA6, "1" is added to the value of the register y. In step
SA7, it is determined whether. or not the value of the register y
is greater than the maximum value Y, and 1f the result 1s "NO",_
then the brocedure returns to step SA2. Then, the procedure in
steps SA2-SA6 1s repeated until the value of the register y_.
becomeé greater than the maximum value Y. When the value of tﬁe
register y becomes greater than the maximum Y, the result of step
SAT7 becomes "YES", and the procedure ends.

In Fig. 27, the result in the case when Prior Imgge
Synthesis Method 1 is used to create a translucent synthesized
image is shown symbolically. In Fig. 27, if the synthesis ratio
of image 9a and 9b is 0.5:0.5, then as shown in image 10, thé
synthesis of a black pixel and a white pixel (white pixel =1,
black pixel = 0) becomes a gray (0.5) pixel.

Because of this, when synthesizing two video images of
desktops using PrIor-Imagé Synthesis Method 1: as seen in Fig.
25, the contrast of the drawings of both sides drops, -and there
was often a problem in séeing document and drawings clearly. In
addition, as shown in Flg. 24, the two image communication
terminals l1a and 1b are connected through the communication 1line
2 and each one synthesizes two images, but when the number of
images to be synthesized increases due to the addition of more
video commuhicatioﬁ terminals, the contrast decreases; and
therefore, regarding the aforementioned Prior Image Synthesis
‘Method 1, it was difficult to put into practice a video
communication system which could synthesize several video images

by connecting éeveral separate locations through communication
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lines.

Additionally, regarding the aforemenfioned Prior Image
Synthesis Method 1, when sharing document by means of a video
image, for example, if a low-volume digital line such as N-ISDN
is.used for the communication line 2, then upon compression or
decompression of the video image the quality drops sharply, and
often, when_used with business doéument. small words would become .
11llegible. D ' |

In order to solve the problems in the aforementioned Prior
Image Synthesis Method 1, there is another 1maée synthesis method
(designated Prior Image Synthesis Method 2) which adds the
following technology to Prior Image Synthesis Method 1. This
Prior Image Synthesis Method 2 has technology which adds a
apparatus which preserves the document by sending it as high-
precision still 1mdges, then translucently synthesizes these
high-precision still images with the video images from each video
communication terminal (see Japanese Patent Application Laid-Open
Publication No. 6-153,192).

Fig. 28 shows a block diaéfam of a structural examﬁle of a
video communication systeém which uses Priof Image Synfhésis
Method 2. In Fig. 28, the two'video communication terminals 9a
. and 9b are connected by a commﬁnication line 10 and are able to
comiunicate in either direction. The video communication
terminals 9a and 9b are made up of video image 1input apparatuses -
1lla and 11b, still image meméries 12a and 12b, image synthesis
apparatuses 13a and 13b, disblay apparatuses l14a and 14b, and
video/still image communication apparatuses 15a and 15b
respectively. The video image input apparatuses 1lla and 11b

comprise high-resolution cameras which are able to capture a
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document very precisely. -
Next, the Prior Image Synthesis Method 2 is explalned with
reference to Fig. 28. First, in the video communication terminai
9a, in order to use the documgnt in both video communication
apparatus 9a and 9b, the document which is on a desktop is
captured by the video image input apparatus 1lla, then a single

frame of the captured image is stored in the still image memory

12a as a still image. Next, the video/still image communication '

apparatus 15a sends the still image, which was stored in the
still image memory l2a, through fhe communication line 10 to tﬂé
video communication terminal 9b. The video communication
terminal 9b stores the still image, which was received by the
video/still image coﬁmunication apparatus 15b from the video .
communication terminal 9a..1n the still image memory.lzb.

Next, in the video communication terminal 9a, the desktop is
'captﬁred by the video image input apparatus 1lla, the captured
video image is sent to the video communication terminal Sb
through the éommunication line 10 by the video/still image
communication apparatus 15a. Meanwhile, the still image which
was held in the still image memory 12a, thé video ihaée‘which was
captured by the video image 1nput-apparatus 11la, and the video
image from the video communication terminal 8b, which was
obtained thrqugh the video/still image communication apparatus
~15a, are combined translucently, so that each image is able to be
seen, by the image synthesis apparatus 13a, and displayed on the -
display apparatus l4a. _

Similarly, in the video communication terminal 9b, the
desktop is captured by the video image input apparatus 11b, the

captured video image 1s sent to the video communication terminal

2* .l
~S=.e . .
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9a through the gommunication line 10 by the viﬁEE?EfITIfImEEE‘“—
comnunication apparatus 18b. Meanﬁhile. the still image which
was held in the sti;l image memory 12b, the video image which was
captured by the video image input apparatus 11b, and the video
image from'the video communicatién terminal 9a, which was
obtained through the video/still image communication apparatus
1Sb} are combined translucently, so that each image is ab;e to be_
seen, by the image synthesis apparatus 13b, and disblayed on the
display apparatus 14.

In the aforementioned video communication terminals 9# and
gb, as shown 1n.Fig. 29, when the video image 16a (captured by
the video image input apparatus 11a) taken by capturing one's own
desktbp. video image 16b (captured by the video image input -
apparatus 11b) taken be capturing another person's desktop, and’
the still image 17 which was held in the still image memory 12a
'are synthesized translucently so that each image is visible, as
shown in the image 18, it is possible to create a shared work |
space in which both video communication apparatus 9a and 9b can
simpltaneously write in comments regarding the still image 17.

In the aforementionéd Prior Image Synéhesis Method 2, by
sending document #s still images sepérate from the video images
and making the document image high precision, the need to write
directly on the paper is dropped. and it is possible for both
sldes to write on the document image simultaneously.

However, in the aforementioned Prior Image Synthesls Method
2, because the Still image ié combined with the video images
translucently, as shown in the synthesized image 18 in Fig. 29,
the contrast of the still image drops, and a problem with not

being able to read the document remains.
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Summary of the. Invention

The object of this invention is to offer methods and
apparatus for image synthesis which can eliminate the visual
problems caused by the drophin contrast resulting when multiple
video images and still images are syhthesized translucently, énd
make it possible for a video communicafion terminal t§ qffer a
shared work space conneéfing several locations.

Therefore, this invention compares the luminances Ipi§§i'
Ipny of each pixel P1xy~PNxy positioned at the same coofdinates
(x,y) of N- (N is a natural number greater than 1) images P;-Py,
and determine whether all of the luminances Injxy~IpNxy are
greater than their threshold values of T{-Ty. If all of thosé
luminances are greater, then the respective pixels pixy-pny of
each image P;-Py are synthesized at their predetermined synthesis
ratios, and the result of the syntheses are- taken as the .
synthesized pixels Pxy at the relevant coordinates (x,y) of the
synthesizéd imagé. Otherwise, of the respective pixels plxprny
of the images P,-Py, 6nly the pixels whichlhave a luminance
Ip1xy~Ipnxy less than the threshold values Ty-Ty are synthesized
at the arbitrary synthesis ratios, and the results of the
synthesis for each coordinate (x,y) on the synthesized image is
taken as the synthesized pixel Pxy- The procedure 1is carried out-
for each region which needs to be synthesized.

The present invention has the ability to perform well a
procedure in which it compares the respective luminance I,jyy~
IpNxy ©of the pixels pjyy-Pnyy Positioned at the same coordinates
(x,y) on the N (N is a natural number_greater than 1) images Py~

PN. and take the pixel with the lowest luminance as the

e m————at
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synthesized pixel pyy on the relevant coordinates tx;y)-et-the .
synthesized image for all regions which need to be synthesized.
In addition, the invention uses an image synthesis method
which synthesizes N (N is a natural number greater than 1) video
images V;-Vy and M (M 1s a natural number) still images S1-8y-
If M is equal to "1", then the relevant still image S; 1s taken ;
as the synthesized still image S, and if M is greater than "1",
then it compares the resnective luminance Isixy'IsMXy of those
pixeﬁ?*slxy-sny lying on the same coordinates (x,y) of the M
still images with the respective threshold luminance Tgj-Tgy
which have been predetermined for each previcus still image S1-Sy
to see whether all of the luminances Islxy'IsMxy are greater than
their respective thresholds Tgq-Tgy. If all of those luminances
are greaterT then the respective pixels S1xy~SMxy of the previous
still images S;-Sy are sjnthesized at the predetermined synthesis
ratios, and the result of the synthesis 1s taken as synthesized
still image pixel sy, on.the relevant coordinates (x,y) of
synthesized still image S. Otherwise, of the respective pixels |
sixy'sMxY of the previous still image S;-Sy, only those which |
have luminances Islxy'IsMxy less than or equnl to the threshold
values T;-Ty are synthesized at thelr respective predetermined
synthesls ratios, and ‘the result of the synthesis is taken as
synthesized still image pixel Sgy OR the relevant coordinates
(x,y) of synthesized still image S. This procedure is repeated
for all regions which need to:be synthesized in order to create
synthesized still image S. Then it compares the respective
luminance Iley-Ivay of those pixels Vixy~VNxy lying on the same
coordinates (x,y) of the N video images with the respective

threshold luminance Ty;-Tgy which have been predetermined for
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each previously mentioned video image V;-Vy to see WHETRer &Il oF
the luminances Iyjxy—Iynxy are gréater than their respective
thresholds Tyq1-Tyy. If all of those 1um1nanceé are greéter, then
the synthesized still image pixel sxy pqsitioned at the relevant
coordinates (x,y) on the previously mentioned synthesized still
image S is taken as the synthesized pixel Pxy logated at the
relevant coordinates (x,y) of synthesizéd image P. Otherwise,
then of the respective pixels vixy'Qny of the previously
mentioned video images Vi;VN,.only those pixels with lumitiances
Iv1xy-Lynxy Which are less than or equal to their threshold
values T;-Ty are syntheslzed at their arbitrary synthesis ratios,
and the result of the synthesis is taken as synthesized pixel Pxy
located at tﬁe relevant coofdinates (x,y) on-synthesiied 1maée P. .
This procedure is repeated for all regions which need fo be 
synthesized. |

| In addition, the invention uses an image synthesis method
which synthesizes N (N is a natural number greater than 1) video
images V-V and M (M 1is a natural number) still images Sl-SM.
If.M is equal to "1", then the relevant still 1m§ge 83 is taken
as the.synthésized still image S, and if M is greater than "1",
then it compares the respective luminance Islxy"IsMxy of those
Pixels Sjyy-Syxy 1ying on the same coordinates (x,y) of the M
still images.'and takes the pixel with the least luminance as the
synthesized still image pixel Sxy positioned at the relevant
coordinates (x,y) on synéhesized still image S. This procedure
is repeated over all regions which need to be syntheslized and the
result is the synthesized still dimage S. Then it compéres the
respective luminance Iyjxy-Iynxy Oof those pixels Viyxy-Vnxy lying

on the same coordinates (x,y) of the N video images V,-Vy with
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the respective threshold luminance ‘Tyq-Tyy which have been
predetermined for each previously mentioned video image V1-VN to
see whether all of the luminances Iley-IQny are greater than
their respective thresholds Tyq-Tyy- If.they are greater, then

- the synthesized still image pixel Sxy positioned at the relevant
coordinates (x,y) on the previously mentioned synthesized still
image S is tﬁken as the §ynthesized pixel pyy located at the
relevant.coordina?es (x,y¥) of synthesizéd image P. Otherwise, of
the respective pixels vixy’vay of the previously mentioned video
images Vi-Vy, the pixel with the lowest luminance out of-those
pixels with luminances Iley-Ivay less than or équal to their
thresholds Ty1~TyN is taken as the synthesized pixel Pxy located
at the relevant coordinates (x,y¥) on the synthesized imége P.. |
The procedure is répeated-over all regions which need to be
synthesized.

Additionally, thé invention uses an'image synthesis method
which synthesizes N.(N is a natural number greater than 1)'v1deo
images V;-Vy and M (M 1s a natural number) still images S;-Sy.

If M is equal to "1", then the relevant still image Sj is taken
as the synthesized still image S, and if M is greater than "1",
then it compares the respective luminance Islxy'IsMxy of those
pPixels sjxy-SMxy 1lying on the same coordinates (x,y) of the M
still images, and takes the pixel with the least luminance as the
synthesized still image pixel Syy Positioned at the relevant
coordinates (x,y) on synthesized still image S. This procedure
is repeated over all regions.which need to be synthesized and the
result 1s the synthesized still image S. Then it combares the
respective luminance Iyjyy-IynNgy OF tﬁose pixels Vixy~-VNxy lying

on the same coordinates (x,y) of the N video images V;1-Vy and
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chooses the pixel with the lowest luminance. If the luminance of
the pixel 1s greater ihan the predetermined threshold value, then
the synthesized still image pixel Sxy which lies on the relevant
coordinates (x,y) of the previously mentioned synthesized still
image S is taken as the synthesized pixel Pxy lying on the
relevant coordinates (x,y) of the synthesized image P.
Otherwise. then the previously mentioned pixel with tﬁe.ibwest
luminance is taken as synthesized pixel Pxy lying on -the relevant
coordinates (x,y) of synthesized image P. This pFoéedure is
repeated for all regions which need to be synthesized.
Additionally, the invention is an image synthesis apparatus
which synthesizes N (N is a natural number greater than 1) images
P;-Py pixél by pixel, and being so, 1t has the abilit& to coﬁpare
the luminance signals Ipl"IpN of images P;-Py and the threshold
- value signals Sqq-Spy which were predetermined for the
aforementioned images Pi‘PN3 and employs a comparison technique
in whiéh it 9utputs Data 1 regarding all of the luminance SIgnals
which are less than or eqﬁal to their corresponding threshold

" value signals or Data 2 that all 1um1nance'signals are greater

than their corresponding threshold value signals, and a synthesis

technique in which it synthesizes the images which have the
luminance signals specified-by'the data at their respective
arbitrary ratios if Data 1 is reported or it synthesizes the all
images P-Py at their respective predetermined ratios-if Data 2
i1s reported.

In addition, the inventién is an image synthesis apparatus

which synthesizes N (N is a natural number greater than 1) lmages

P;-Py pixel by pixel, and being so, it has the ability to compare -

the luminance signals Ipl“IpN of 1images P{-Py: employs a
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comparison technique in which it outputs déta regarding the
lowest luminance signals, and a selection technique in which it
chobses and outputs the images which have those luminance signals
which were specified by the data.

Additionally, the present invention is an image synthesis
apparatus which synthesizes N (N is a natural numbér greater than
i) video images Vi-VN and M (M is a natural number) sfili'images
S1-Sy pixel by pixel. It perfofms Comparison Technique 1 in
‘which it compares the luminance signals Igq-Igy of still images
S1-Sm and the respective .predetermined threshold value signals Sq
s1-Stegm Of the aforementioned still'images S-Sy, outputs Data 0
regarding all of the 1umin$nce signals which are less than or
equal to their corrésponding threshold value signals or Data 1 if
all the luminance signals are greater than their corresponding
threshold value signals. Then, it performs Synthesis Technique .1 '
in which it synthesizes the still image which have luminance _
signals referred by the aforementioned Data b at their respective
arbitrary ratios if.Data 0 is reported or it synthesizes.all
still images S;-Sy at their respective predetermined ratios if
Data 1 is reported, and it performs Comparison Technique 2 in.
which it compares the luminance signals Iyj-Iyy of the N video
images Vl-VN'with the respective predetermined threshold value
signals Spyq-Spyy Of the aforementioned images V1-§ﬁ. If the
luminance signals Iy1-Iyy of all N video images V1~-VN are greater
than their respective threshold value signals Sty1-STyn: 1t
outputs that information as ﬁata 3. Otherwise, it outputs data
regarding all of the luminance signals Iyj-Iyy which are less
than or equal to their corresponding threshold value signals

sTvl‘STVN as Data 2. If the aforementioned Data 3 is input, the
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previously mentioned synthesized still image 1s output as the
synthesized image; otherwise, it performs Synthesis Technique 2,
in which it outputs the synthesized image created by synthesizing
the videb images which have luminance signals referred to by the
aforementioned Data 2 at their respective arbitrary ratios.

Additionally, the present invention 1s an image synthesis
apparatus which s&nthesizes N (N is a natural number greéfer than
1) video images V;-Vy and M (M is a natural number) still 1mages-
S1-Sy Pixel by pixel. It compares the luminance s¥ghals Igq-Igy
of still images S;-Sy, performs Comparison Technique 1 in which
it outputs Data 1 regarding the 1owést level luminance signals,
performs the Selection Technique 1ﬁ which it selects those images
with luminance signals reférréd to by the aforementioned Dat# 1
to be the synthesized still images, and employs Compariéoﬁ _
Technique 2 in which it compares the lumin;nce signals Ivi'IvN of
the N video images V1-Vy with fhe réspective predetermined
threshold value signals Sqyq-Sqyy of the aforementioned images -
Vq-Vy- If the luminance signals Iy q-I,y of all N video images
Vi-Vy are greater than their respective thfeShold value signals
Sp¢1~-STyNs 1t outputs that information as Data 3. Otherwise, it
outputs data regarding the lowest level luminance signals as Data
2. ._If the aforementioned Da?a 3 is input, the previously
mentioned synthesized still image is outpuf as the synthesized
image; otherwise, it outputs the video image which contains the
luminancé signals referred to.by the aforementioned Data 2.

In addition, the presenﬁ invention is an image synthesis
apparatus which synthesizes N (N is a natural number greater than
1) video images V;-Vy and M (M is a natural number) still images

S1-Sy pixel by pixel. It employs Comparison Technique 1 in which
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it compares the luminance signals Igj-Igy of sStill images—Si=Spy— ]
outputs Data 1 regarding the lowest level luminance signals,
performs the Selection Technique in which it selects those images -
with luminance signals referred to by the aforementioned Data 1
to be the synthesized stilliimages, and employs Comparison
Technique 2, in which it compares the ldminaﬁce signa%s Ivl’IéN
of the N.video iméges Vi?VN. It outputs Dﬁta 2 which: pertains to ’
the lowest level luminance signals and compares those lowest
level luminance signals with the predetermined threshold values.
If the aforementioned luminance signal is'greater than the
aforementioned threshold value signal, it outputs that
information as Data 3. If the aforementioned Data 3 1is input, -
then it outputs the aforementioned synthesized still image as.the
synthesized image. Otherwise, it outputs the video 1image
referred to in the aforementioned Data 2. |

With the use of the present invention the clarity of text
and drawings -in shared work spaces increases; especially when
using document as a still image, the drop in contrast-is-able to.
be eliminated. -In addition, especially in'the case wﬁeﬁ several
video images are synthesized, since a similar increase in the
contrést is possible, there is the advantage that a multiple-
location shared work space can be created by 11nking'sévera1
points and syntﬁesizing several desktop images. There 1s also
the advantage that. a shared work space is possible in which 1t is

not necessary to write directly on the text in the still image.

Brief Description_of the Drawings

Fig. 1 is a flow chart showing the image synthesis method of

Embodiment 1 of the present invention.
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Fig. 2 is a flow chart to show the procedure in the case in
which two 1magés Py and Py aré synthesized using Embodiment 1 of
the present invention. _

Fig. 3 1s a diagram showing the way in which two 1lmages Py
and Py are synthesized using Embodiment 1 of the present
invention. ' o

Fig. 4 1is é flow chart to explain the ‘image synthesis method
of Embodiment 2 of fpe present invention.

Fig. 5A 1s a flow chart to explain thé'fmage synthesis
method of Embodimént 3 of the present'invention.'!

Fig. 5B is a flow chart to explain the image synthesis
method of Embodiment 3 of ;he preéent invention.

Fig. 5C is a flow chart to explain the image synthesis
method of E@bo&iment 3 of the present invention.

. Fig. SD is a flow chart to explain the image synthesis
method of Embodiment 3 of the present invéntion.

Fig. 5E is a flow chart to explain the image synthesis
method of Embodiment 3 of the presént invention.

Fig. 6 is a flow chért showing the procedure in the case in
whiéh two video 1mﬁges vy and Vo and a single still image S are
s&nthesized using Embodiment 3 of the present invention.

. Fig..7A is a flow chart showing the procedure in the case in
which N video images Vi-VN énd a single still image S are
synthesized using Embodiment 3 of the present invention.

Fig. 7B is a flow chart showing the procedure in the case in
which N video images V;-Vy dﬁd a single still image S are
synthesized using Embodiment 3 of the present invention.

Fig. 7C is a flow chart showing the procedure in the case in

which N video images V{-Vy and a single still image S are
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synthesized using Embodiment 3 of the present inventiom.

Fig. 7D is a flow chart showing the procedure in the case in
which N video images V,-Vy and a single still image S are
synthesized using Embodiment 3 of the present invention.

Fig. 8A is a flow chart ;o explain the image synthésis
method of Embodiment 4 of the present invention. .

Fig. 8B is a flow chart to explain the image synthésis
method of Embodiment 4 of the present invention.

Fig. 9 1s a flow chart to explain the image synthesis method
of Embodiment 5 of the present invention.

Fig. 10 is a block diagraﬁ to explain the imagg synthesis
apparatus of Embodiment 6 of the present invention.

Fig. 11 is a block diagram to explain the image synthesis
apparatus of Embodiment 7 of the present invention. |

Fig; 12 is a block diaéram showing a'structural example of
an image communication system making use of the image synthesis -
apparatus described in Embodiment 7 of the present invention.

Fig. 13 is a diagram to explain the synthesis offthe'desktop
images of each image comﬁunication terminal 4la and 41b using the
image communication system shown in Fig. 12.

Fig. 14 is a bléck diagram showing the structure of the
image synthesls apparatus descfibed in Embodiment 8 of the
present inveption. |

Fig. 15 1s a block diagram showing the structurg of the
image synthesis apparatus which synthesizes two images P; and Pj,
described in Embodiment 8 of ‘the present invention.

Fig. 16 1s a block diagram showing a structural example of
an image communication system making use of the image synthesis

apparatus shown in Fig. 15.
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Fig. 17 1s a diagram to explaiﬁ the synthesis ofnthe desktop
images of each image communication- terminal 62a and 62b using the
image communication system shown in diagram 16.

Fig. 18 is a'block diagram showing the structure of the
image synthesis apparatus described in Embodiment 9 of the
present invention. |

Fig. 19 is a block diagram showing thé structure of the
image synthesis apparatus described in Embodiment 10 of the
present invention. '

Fig. 20 1s a block diagram showing a structural example of
an image communication system making use of the image synthesis
apparatus described in Embodiment 10 of the present invention.

Fig. 21 is a diagram to explain the synthesls of the deéktop
images of each image communication terminal 10la and 101b using
the image communication system shown in diagram 20.

Fig. 22 1is a block diagram showing the structure of thé
image synthesis épparatus described in Embodiment 11 of the
present invention. . CoT

Fig..23 is a.block diagram showing the structure of the
image synthesis apparatus described in Embodiment 12 of the
present invention. .

. Fig. 24 1is a block diagram showing a structural example of

an image communication system using Prior Image Synthesis Method

1.

Fig.'ﬁs is a dlagram to explain Prior'Image Synthesis Method
1.

Fig. 26 is a flow chart to explain Prior image Synthesis
Method 1.

Fig. 27 is a diagram showing symbolically how a translucent
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synthesized image 1s created by Prior Image Synthesis Method 1.
Filg. 28 1is a block diagram showing a structural example of
an image communication system using Prior Image Synthesis Method
2. |
Fig. 29 is a diagram to explain Priér Image Synthesis Method

Detailed Description of the Invention

Below is an eﬁcplanation of the embodiments of the invention,
using the figures as a guide. .
Embodjlment 1

First, an explanation of the invention's first embodiment.
Regarding Embodiment 1, N (N is a natural number greater than 1)
images P;-Py, which are each made up of (XXY) pixels (X and Y
are natural numbers), are mixed in a ratio of WLl:W2:. . .:Wy_p:Wy
(with th'e condition that Wy+Wo+. . '*WN-i+WN=1: Wi, Wo,. o«
Wy-1. Wy>0) and a synthesized image is formed. In this case, the
pixel corresponding to each coordinate (x,y) (1=xs<X, 1sysY,
where x and y are natural numbers) in each image P, (1=n=N, n
is a natural numbér) is designated Pnxy» and each such pixel Pnxy
is given a luminance Ipnxy (0=I panl; wherein 0 = black, 1 =
white). In addition, for each image P, the threshold luminance
Tp (0O=T 1) for each pixel 1is set.

Next, the image synthesis method of the first embodiment of
the invention 1s explained with reference to the flow chart shown
in Fig. 1. First, in step SB1, the register for the y
coordinates is set to "1" as an initial value, likewise, in step

SB2, the register for the x coordinates 1s set to "1". Next, in
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step SB3, the initial value of the variable n which indicates the
ordér of the images P is set at "1;, the value of the variable ¢
which represents the number of pixels which have a luminance
greater than or equal to the threshold T, is set at "0", and the
value of w which is the sum of the synthesis ratios of the pixels
which have a 1um1nance greater than or equal to the threshold Ty
is set at "0", then the procedure advances .to step SB4 ' '

In step SB4, it is determined whether.or not the luminance
Ipnxy of the pixel Pnxy whicEﬁis positioned at the coordinates
(x.y)_of the relevant image P, is greater than or equal to the
threshold T,,. If the answer is "YES"™ then the procedure advances
to step SBS.

In step SBS, éftér "1" is added to the variable ; and then
the procedu;e advances to step SB6, wheré the synthesis ratio of
the relevant pixel Pnky is added to the sum of the synthesis
ratios w, the procedure moves on to step SB7. Additiomnally, 1f
the result of step SB4 is "NO", that is, if the 1um1nance-Ipnxy
of pixel Pnxy is less than the threshold T,,, the procedure
advances to step SB7 also. ' - -

In step SB7, "1" is added to the variable n, and in step
SB8, it 1s determined whether or not variable n 1s greater than
the number of images N. If the answer is "NO", then fhe
procedure returns to step SB4. Then, steps SB4-SB7 are repeated
using each pixel ppxy which corresponds to the coordinates (x.&)_
in all of the images. Thus..for the coordinates (x,y) in each
imﬁge P,. the number c of pikels Pnxy which have a luminance

I grater than or equal to the threshold Th and the sum of the

Pnxy
synthesis ratios w is calculated. Then, the procedure from step

SB4 through SB7, considering each pixel Pnxy which lies on the
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" coordinates (x,y) of each image, is.completed. The value of
variable n becomes greater than N..the result of step SB8 becomes
"YES", and the procedure advances to step SB9.
In step SB9, the initial value of variable n is set at

1%, and the initial value of p which indicates the synthesized
value of N pixels ppxy which are positioned on the coordinates
(x,y) of N images, is set at "0". T

In step SB10Q, if is détermined whether variable ¢ 1s equal
to "0" or equal to N, that is, whether the luminances of all N
pixels which are positioned on the coordinates (X,y) of N images
is less than the threshold Th {(c = 0), or else it 1s greater than
or equal to the threshold T,, (¢ = N). If the result ;s "YES",
then the procedure advances ‘to step SBll. _

In step SB1l, the p is constructed with the use of equation
(2) and the procedure moves on to step SBl2.

P =D + WpPpyy (2)

In step SB12, "1" is added to variable n, and in step SB1S3,
it 1s determined whethér variable n is greater than the number N
of images. If the answer is "NO", theﬁ thé procedure.réturns to
step SB1l. Then, the procedures of.SBll and SBlZ.are repe&ted
with each pixel pyxyy positioned at each coordinaté (x,¥) of all
the images. Thus, all of the pixels Pnxy which correspond to
each coordinate (x,y) in each image at a ratio w, are combined.
Then, gach pixel énxy corresponding to the coordinates (x,y) in
all of theiimages_completes ﬁhe procedure in steps SBll and 8312.
and when the value of variablé n becomes greater than N, the
result of step SB13 becomes "YES", and the procedure advances to
step SB19.

On the other hand, if the result of step SB10 is "NO", that
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is, 1if variable c¢ is equal to heither "0" nor N, then the
procedure advances to step SB14. in step SB14, the average value
W (= w/c) of the synthesis ratio with regard to the pixels having
luminance greater than or equal to the threshold T, is

calculated, and in step SB15, it is determined whether the
1um1nance Ipnxy of each pixel pnxy positioned on the coordinates
(x,y) of the relevant image P, is less than the threshold Th if_
the answer is “"YES", the procedure advances to step SB16.

In step SB16, fhe p iIs created by usipg equation (3) and the
procedure moves on to step SB17. '

P=p+ (W+ wWy)Ppyy (3)

Of course, if the result of step SB15 is "NO", meaning that
the luminance Ipnxy of the pixel Pnxy is not 1less tyan.the
threshold T,,, the procedure also advances to step SB17.

In step SB17, "1" is added to the variable n., and 1ﬁ step
SB18, it is determined whefher variable n is greater than the
number N of images. If the answer is "NO",;the procedure returns .
to step SB15. Then, the procedure of steps SB15-SB17-1s.repeated
with each pixel Pnxy corresponding to each:coordinate.(x.y) in
“the image. Thus, the procedure from step SB15 through step SB17
is completed for each pixel Pnxy corresponding to each coordinate
(x,y) in the image. If the value of variable n becomes greater
than N, the result of step SB18 becomes "YES" and the procedure
advances to step SB19. |

In step SB19, the pixel Pxy Whicﬁ corresponds to the
coordinates (x,y) of the synfhesized image P 1s set equal to the
p and then the procedure advances to step SB20. In step 20, "1°"
is added to the value of the reglster x. In step SB21, it is

determined whether or not the value of register X 1s greater than
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its maximum value of X, and if the answer is "NO", the procedure
returns to step SB3. Then, the prosedure of steps SB3-SB20 is
repeated until the value of the register x becomes gredter than

. {ts maximum value of X. When'the value of the regisfer X becomes
greater than the maximum value and the deterhination of step SB21
becomes ‘"YES", then advance to step SB22. In step SB22, "1" is

- added to the value of the register y. In step SB23, it ié
determined_whether or not the value of the régister ¥y 1s greater
than the paximum value Y, and if the result is "NO", then the
procedure returns to step SB2. Then, the procedure of -steps
SB2-SB22 is repeated until the value of the register y becomes
greater than the maximum value of Y. When the value of the
_register y becomes grester than the maximum value Y, and the -
result of step SB23 becomes "YES", then the procedure ends.

In the aforementioned Embodiment 1. when synthesizing
pixels, an example was used in which the synthesis ratios of the
non-synthesizing pixels were averaged and distributed (the
procedure in step SB16), but by'ﬁsing equation (4), it is
possible to distribute the synthesis ratio of the non- .
synthesizing pixels proportionally with the synthesis ratio of

the synthesizing pixels.

. . P=p+( lszwn'+wn]-pnxy (4)

Next, regarding the_aforementioned Embodiment 1, 1f N = 2,
that is, in the case in which there are two images P; and Py
which are to be synthesized, the procedure is explained with the
help of the flow chart which is given in Fig. 2. First, 1n step
SCl, the register to vary the y coordinates 1s set at an initilal

value of "1", and in step SC2, the initial value of the register
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to vary the x coordinate 1s.set at "1" as weil. Next, 1n step
SC3, it is determined whether or not the luminance In1xy ©f the
pixel piyxy Positioned at coordinates (x,y) on image Pj is greafér
than or equal to the threshold T,;. anq the luminance Ip2xy of the
pixel pgyy Positioned at coordinates (x,y) on image P, is less
than the threshold To. If the result is "YES" then the procedure
advances to step SC4.

In step SC4, the synthesized pixel pyy corresponding to the
éoordinates-(x.y) on the.synthgsized image P is set equal to
pixel Poxy of image P, and then the procedﬁre advances to step
SC8. .

If the result of step SC3 15 *NO", that:is, if the luminance

I,1xy ©f pixel plxy-;s less than the.thresho;d of Ty, or if the

Pl
luminance I,ox of pixel Poxy 1s greater than or equal to the
threshold of T2, then the procedure advances to step SCS5. .

In step SC5, it 1s determined whether or not the luminance
Ip1
luminance Ipzky of the pixel Poxy is greatgr than or §qua1 to the -

Xy of pixel Pixy is less than the threshold T1» and the

threshold T9. If the reéult is "YES", then the proéedure
advances to step SC6. In step SC6, the synthesized pixel Pxy is
éet'equal.to the pixel Pixy and the procedure advances to step
scs. |

~ On the other hand, if the result in step SC5 is "NO", that
is, if the luminance Iplxy of pixel plxy is éreater than or equal

to the threshold T;, or the luminance I of pixel Pgyy 1s less

pP2xy
than the threshold T2, then the procedure advances to step SC7.
In step SC7, the synthesized pixel Pxy is constructed by using

equation (5) and then the procedure advances to step SC8.

Pxy = W1Pixy * WaPaxy (5)
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In step SC8, "1" is added to the value of the register x.

In step SC9, it 1; determined ﬁhetﬁer or not the value of the
register x is greater than the maximum value X, and 1f the result
is "NO", then the procedure returns to step SC3. Then, the
procedure in steps SC3-SC8 is repeated until the register's valﬁe
is greater than the maximum value X. When the value of the
register x becomes greater than the maximum of X, and the resuit
of step SC9 becomes "YES", then the procedure advances to step
SC10. |

In step SC10, "1" is added to the value of the register y.
In step SC1l, it is determined whether or not the value of the
register y is greater than the maximum value of Y, and if the
result is "NO", then the.procedure returns to step SC2. Then,
the procedure in steps SC2-SClO is repeated until the register's
value is greater than the maximum value Y. When the value of the
register y becomes greater thén the ‘maximum of Y, and the result -
of step SC1l becomes "YES"™, then the procedure ends.

Fié. 3 shows symbolically how a synthesized 1mag§ P'is’
constructed out of twoniﬁages P, and P, by utilizing the Image
synthesis method described above in Embodiment 1. In Fig. 3, if
image 20a and image 20b are synthesized at a synthesis ratio of
0.5:0.5 following the flow chart in Fig. 2, a synthesized image
wiﬁﬁ a clear contrast.can be achieved. In this embodiment, as is
clear in contrast to Fig. 27, pixels which are made by
synthesizing white pixels with black pixels do nét become gray,
they become black pixels, and the lessening of contrast can be
avolded.

The image synthesis method mentioned above in Embodiment 1

may be written as a program, stored in a memory apparatus_such as
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a ROM, and run by a CPU, but it is ‘also possible to build it into

thg hardware.

Embodiment 2

Next, the second embodinient is explained. Regarding
Embodiment 2, when the N (N 1s a natural number greater than 1)
images P; through PN each of which are made up of (Xij pixels
(X and Y are both natural numbers) are synthesized, the
synthesized image P is constructed by taking the pixel with the
lowest luminancégghéng thpse pixels of the images él through Py
which lie on the same coordinates to be the synthesized pixel.

In this case, the pixel which lies on the coordinates (x,y)
(1=x=X, 1=sy=Y, x and y are natural numbers) on each image P ,
(1snxsN, n 1s a natural number) is designated pixel P pxy and

* the luminance of pixel pPpyy 1s designated ILpnyy (0=I pnxssl
wherein 0 = black, 1 = white).

Next, the image synthesis method of the second embodiment of
the invention is explained with the use df the flow chart in Fig.
4 as a reference. First; in step SD1, the initial value of
regiéter y which is used to vary the y coordinateé is set at "1",
and in step SD2, the initial value -of register x which varies the
X coordinates is set at "1". Next, in step SD3, the.initial
. value of the variable n which indicates the order of images P is
set at "2", the initial value of the 1owest luminance. 1 1is set
equal to the luminance Iplxy of pixel P1xy: and thgzinitial value
of p which indicates value of synthesized pixel is set equal to
the pixel Pixy? then the procedure moves on to step SD4.

In step SD4, it is determined whether or not the luminance
Ionxy of the relevant pixel ppyy is less than luminance i. If

the result is "YES", then the procedure advances to step SD5. In
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step SD5, after the iuminance i is set equal to luminance Ipnxy;
the procedure goes to step SD6. In step SD6, the p is set equal
to the plxel Pnxy and the procedure advances to step SD7.

In step SD7, “"1" 1s added to the variable n, and in.step
SD8, it is determined whether or not variable n is greater than
the number of images N; ;f the result is "NO", then tﬁe_ﬁfocedure
goeé back to stgp-SD4. Then, the procedure in steps SD4-SD7 is
_repeated with each pixel Pnxy positioned at coordinates (x.&) for
all of the images. Then, for each pixel Pnxy positioned at
coordinates (x,y) for all of the images, the above procedure from
steps SD4 through SD7 is completed, the value of variable n
becomes greater than N, the result of step SD8'becomeé "YES", and
the procedure advances to step SDS. |

In step SDQ, the synthesized pixel Pxy pos;tioned at
'coordinates'(x.y) on synthesiied image P is set equal to the D,
then the procedure gdvances to step SD10. In step SD10, "1" is
added to the va;ue of regisfer Xx. In step SD11, it is determined
whether or not the value of register x becomes greater than the
maximum value of X, and if the result is "NO", then the procedure
returns to step SD3. Then, the procedure from step SD3 through
step.sblo is repeated until the value of register x becomeé
greater than the maximum value X. When register x becomes
greater than the maximum of X, and the result in step SD1l
becomes "YES", then the procedure moves on to step SD12. In step
SD12, "1" 1is added to the value of register y. In step SD13, it
1s determined whether or not the value of register y is greater
than the maximum value of Y, and if the result is "NO", then the
procedure returns to step SD2. Then, repeat the procedure in

steps SD2-SD12 is repeated until register y becomes greatér than
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the maximum of Y. When the value of register y becomes greater
than the maximum of ¥, thé result in .step sb13 becomes "YES", and
the procedure ends.

of éourse. the image synthesis method mentioned above in
Embodiment 2 may be written as a program, stored in a memory
apparatus guch as a ROM.'_and run by a'CPU. Jbut it 1s a..lsd.

possible to build-i-t into the hardware.

Embodiment 3

Next, the third embodiment of the invention 1s explained.
In Embédiment 3, synthesized image P is constructed by
synthesizing N (N is a natural number greater than 1)" video
images Vl.through Vy and ‘M (M is a natural number) still imées
S; through Sy, each of which are made up of (XXY) (X and Y are
natural numbérs) pixels at arbitrary synthesis ratilos.

First, a synthesized still 1mage is cons.truc:ted by
synthesizing M still images Sq through Sy each of which are made
up of (XxY¥Y) (X and Y are natural numbers) pixels at their
respective synthesis ratios of wgq:Wgg:. . .:Wg(M-1):WgM (With
the conditions that Wg1tWgat. . +Wg(M-1)*WgmM=1l: Wgi, Wgo,. . .,
Ws(M-1)+ WsM=0). In this case, the pixels which are positioned
on the coordinates (x,y) (1=xs=X, 1sys<Y, x and y are natural
numbers) on each still image Sm (11snsM, m 1is a natural number)
and syntheslized still image S are desig-nated_ Smxy and Sxy
respectively, and the luminance of pixel syyy is designated Ignyy
(01=1I smxy=1: wherein 0 = bl#ck. 1 = white). In addition, for
each still image Sp, a threshold value Tg, (01sT 4 s1) 1s set
for the pixel luminance.

Next, a synthesized video image is constructed by
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synthesizing N video images V; through Vy each of which are made '
up of (XxY).pixels at their respective synthesis ratios of wy:
Wyl - - iWy(N-1) ‘WyN (With the conditions that

WyptWy2t. o Wy (N-1)*WyN=1: Wyp.Wyo,. . «sWy(N-1)» WyN20). In

this case, the pixels which are positioned on the coordinates
' (x,y) on each video image V, (11l=n=N, n is a natural..nuni.ber)
are designated Vnxy » 8nd the luminance of pixel.vhxy'is
designated Iyney (01SI ypey=1; wherein O = black, 1 = white).
In addition, for each video image Vh, @ threshold value Ty,
(01=T y;=1) is set for the pixel luminance.

Next, the image synthesis method used in the third
embodiment of this invention is explained, using the flow charts
in Figs. 5A through S5E as references. First, in step SEl1, it is
detqrmined whether or not M is equal to "1", that is, whether.or
. not there'i§ only one still image. If the result is "NO", then
the procedure advanges to step SE2. In step SE2, the initiall
value of the register ¥ which varies the y coordinates is.set.at
v1", and in steb SES, thé initial value of register x which
varies the x coordinates is set;at "iv. Néxt. in step SE4, the
initial value of the.variable m which indicates the order of the
still images is set at "1", the initial.vaiue of the variable c
which represents the number of pixels with a luminance greater
than or equal to the threshold Ty, is set at "07, the- initial
value of the sum w of the synthesis ratios of the pixels which
have a luminance greater than or equal to the threshold Tgy is
set at "0", and then the_proéedure moves on to step SES5.

In step SES, it is determined whether or not the luminance
Igmxy of the pixel spy, which is positioned at coordinates (x,y)

on the relevant still image S, is greater than or equal to the
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threshold value Tgp. If the result is "YES", then the procedure
advances to step SES6.

In step SE6, "1" is added to variable c. In step SE7, the
synthesié ratio wgy of the relevant pixel spyy 1s added to the
total synthesis ratio w, then the procedure advances to step SES.
If the result of step SES is "NO", that is, if the luminahce
Ismxy of pixel spyy is less than the threshold value Tg, then thé
procedure advances to step SE8 as well.

Inﬁggép SE8, "1" is added to variable m, and in step SE9, it
is determined whether or not varliable m is greater than the
number M of images, and if the result is "NO", then the procedure
returns to step SE5. Then, the procedure in steps SE5-SE8 is
repeated for each pixel sp,y positioned at the coordinates (x,y)
on e&éry still image. That is, for the coordinates (X,y) on each
'still image Sp, the number. ¢ of pixels spyy which have a
luminance Igp., greater than or equal to the threshold Tgp and
the éum w of their synthesis ratios are calculated. Then, for
every pixel Smxy which is positioned on the coérdinatés (x,y) for
every still image, the procedure given above in steps SES-SE8
ends, the value of the variable-m becomes greater thaﬁ M, the
result in step SE9 becomes "YES", and the procedure advances to
step SE10.

. In step SE10, the initial value of variable m is set at "1",
and the initial value of s which indicétes value of the synthesis
of the M pixels Smﬁy which are positioned at the coordinates
(x.y).on the M still images, is set at "0". In step SEll, it is
determined if variable c¢ is equal to "0" or if it is equal to M;
that is, 1? the luminances of the M pixels which are positioned

at the coordinates (x,y) of the M still images is less than the
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threshold Tgy (¢ = 0), or else if it is greater than or equal to
the threshold Tgy (¢ = M). If the answer is "YES", then the
procedure advances-to step SE12. In step SE12, the s 1s created
by using equation (6), and then the procedure moves on to step
SE13.

S=S+WgnSpyy ~(8)

In step SEiS "1" is added to variablé m, and in step SE14
it 1s determined whether or not the variable m is greater than
the number M of still images, and if the result is "NO", Fién the
procedure returns to step SE12. Then, the procedure in steps
SE12 and SE13 1s repeated for .each pixel spyy positioned at the
coordinates (x,y) for every still image. That is, all pixels
Smxy positioned at coordinates (x,y) on every still 1mage aré
 synthesized at their respective ratios wgp. Then, the procedure
given above in steps SE12 and SE13 for -each pixel spy, positioned |
at the coordinates (x.y) for every still image énds. the value of
variable m becomes greater than M, the result of step*SE14
becomes "YES", and the procedure advances to step SEZO.

On the other hand. if the result of step SE1l is "NO", that
is, 1f variable ¢ 1s neither "0" nor M, then the procedure
advances to step SE15. In step SE15, the average value W (=w/c)
of the synthesis ratios with regard to the pixels having
luminances greater than or equal t6 the threshold Ty, is
calculated, and in step SE16, it is determined whether or not the
luminance Ignyy, of each pixel émxy positioned at coordinates
(x,y) on the relevant still image S 1is less than the threshold
value Tgy. If the result is "YES", then the procedure advances
to step SE17.

In step SE17, the s is created by using_equation-(7).and
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then the procedure goes on to step-SE18.
s=s+(W+wsm)smxy (7)

Of course, if the result of step SE16 is "NO", that is, in
the case that the luminance Igmxy of the pixel Smxy 1s greater
than or equal to the threshold value Tgp. then the prqcedure
advances to step SE18 as .well. "

In step SE18, "1" is added to Qariable m, and in step SE19,
it is determined whether or not'variable_m is greatgr fhan the
number M-B# still images. If the resuit is "NO", then the
procedure returns to stgp SE16. Then, the procedure in steps
SE16-SE18 is repeated for eéch pixel smiy lying on the
coordinates (Xx,y) of every still image. Then, the procedure
given above in steps SE16-SE18 is completed for each pixel sﬁxy
lying.on the coordinafes (x,y) of every still image, the value of
variable m becomes greater than M, the result of step SE19
becomes "YES", and the procedure advances to step sﬁzo.

In step SE20, the synthesized pixel sxy which is positioned
at the coordinates (x,y) ‘on the synthesized image S 1s set equal
to the s, then the procedure advances to step SE21. In step
SE21, "1" is added to the value of registef x. In step SE22, it
1s determined whethef or not the value of register x is greater
than the maximum value of X, and 1f the result is "NO", then the
procedure'réturns to step SE4. Then, the procedure in steps SE4-
SE21 1is repeated until the value of x becomes greater than the
maximum value X.. When the value of the register x becomes
greater than the maximum value X, the result of step SE22 becomes
"YES", and the procedure advances to step SE23. In step SE23,
"1" is added to the value of register y. In step SE24, it is

determined whether or not the value of register y is greater than

-
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the maximum value Y, and if the result is "NO", then the
procedure returns to step SE3. Then, the pfocedure in steps SE3-
SE23 1is repeated until the value of register y becomes greater
than Y. When the value of register y becomes greater than tﬁe
maximum value Y, the result of step SE24 becomes "YES', and the
procedure advances to step SE26 in Fig. 5B.

In sfep SE26, the initial value of register y is set at "1", °
and in step SE27, the initial value of register x 1s set at "1".-
Then, in step SE28, the initial value of the variable n which
indicates the order of the video images is set at "1", the
initial value of the variable ¢ which represents the number of
pixels with a luminance greater than or equal to the threshold
Tyn 1s set at "0", and the initial value of the sum w of the
synthesis ratios of the pixels with a luminance above the
threshold Ty, is set at "0", then the procedure moves on to step
SE29. |

In step SE29, it is determined whether or not the luminance
Iynxy of pixel vp.y 1y1né on the coordinates (x,y) on the .
relevant video image Vnh 1s greater than or equal to the threshold
value Ty,. If the result if "YES", then the procedure advances
to step SE30.

.. In step SE30, "1" is added to the variable c¢. In step SE31,
the synthesis ratio Wyp Of the relevant pixel Vpyy is added to
the sum of the synthesis ratios and then the procedure advances
to step SE32. If the result in step SE29 is "NO", that is, if
the luminance Ivnxy of the pixel Vnxy is less than the threshold
value Ty,, then the procedure goes to step SE32 as well. .

In step SE32, "1" 1s added to the varlable n, and in step

SE33, it is determined whether or not varidble n is greater than
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the number N of images; if the result is "NO", then the procedure
returns to step SE29. Then, the procedure in steps SE29-SE32 is
repeated for each pixel Vvp., lying on the coordinates (x,y) on
every video image. Thus, for- the coordinates (x,y) on each video
image V., the qumber q of plixels an§ with a luminance Ivnxy
greater than or equal to-the threshold valie Ty, and the sum w of
their respective éynthesis ratios are calculated. Then, the
procedure giveﬁ hbové for steps SE29-SE32 is completed for each
pixel Vnxy located at the coordinates (x;y) on every video image,
the value of variable n becomes greater than N, the result in
step SE33 becomes "YES", and the procedure advances to step SE34.

In step SE34, the initial value of variable n is set at "1",
and the initial value of v which indicates value of the synthésis
of N pixels vpy, which lie on the coordinates (x,y) for the N
video iﬁages. is sef at "0". In step SE35, it 1is determingd
whether variable ¢ is equal to "0", equél to N, or equal to
neither "0" mor N; that is, whether the luminance of él;'N pixels
positioned at the coordiﬁates (x,y) for the N video images ' is
less than the threshold Ty, (c = 0), greater than or equal to the
threshold Ty, (¢ = N), or is neither. Regarding step SE35, if
variable ¢ is shown to be equal to "0", then the procedure
advgncés to step SE36. In step SE36, subroutine 1, as shown in
Flg. 5C, is carried out. Regarding Flg. 5C, in step SE301, the
v is created by utilizing equation (8), tﬁen the procedure
advances to step SE302. '

V=V+wvnvﬁxy (8)

In step SE302, "1" 1s added to variable n, then 1in step

SE303, it 1s determined whether or not variable n is greater than

the number N of video images, and if the résult is "NO", then the
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procedure returns to step.SE301. Then, the procedure in steps T
SE301 and SE302 1s repeated for each pixel Vnxy positioned at the.
coordinates (x,y) for every video image. That 1s, the pixels

Vpxy Which are posifioned at the coordinates (x,y) on every video
image are synthesized at their respective ratios wy,.. Then, the
procedure given above in steps SE301 and SE302 is completed for
each pixel Vnxy pdsitioned at the coordinates (x,y) on every
video image, the value of variable n becomes greater than N, the .
result of step SE303 becomes "YES", and tli&*procedure advances to
step SE39 in Fig. 5B.

" On the other hand, regarding step SE35 in Fig. 6B, if it 1s
determined that the variable ¢ is equal to N, then the procedure
advances to step SE37. In step SE37, subroutine 2 as given 1h
Fig. 5D 1s carried out. Regarding Fig. 5D, after the v 1is equal
to the pixei Sxy of synthesized still image S. the procedure
advances to step SE39 in Fig. 5B.

Regarding step SE35 in Fig. 5B, 1f the variable c 1s
determined to be neither "0" nor N, then the procedure advances
to step SE38. In step SE38, subroutine 3 given in Fig. 5E is
carried out. Regarding Fig. S5E, in step SE321.‘tﬁe average value
W (=w/c) of the synthesis ratios with regard to the pixels having
luminance greater than or equal to T,y is calculated, then in
step SE322, it is determined whether or not the luminéncé Ivnxy
of the pixel vy,,, positioned at coordinates (x,y) of the relevant
video image V, 1s less than the threshold Ty,. If the answer is
"YES", then the procedure advénces to step SE323.

In step SE323, the v 1s created by using equation (9), and
then the procedure advances to step SE324.

v = v+(W+wvn)_vnxy (9)
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Of course, 1f the result in step SE322 is "NO", that is, 1if
the luminance Ivnxy of pixel Vnxy is greater than or equal to the
threshold Tynp+ then the procedure advances to step SE324.

In step SE324, "1" 1s added to the variable n, and then in
step SE325, it is determined whether or not the variable n is
greater than the number N of video images. If the result is
"NO", then the prdcedure returns to step SE 322. Then, the
procedure in steps'SE322-SE324 is repeated;for each pixel Vnxy
lying on the coordinates (x,y) of every video image. Then, the
procedure given above in steps SE322-SE324 is completed for each
pixel vpyy, lying on the coordinates (x,y) of every video image,
the value of the variable N becomes greater than N, the result in
step SE325 becomes "YES", and the procedure advances to step
SE39. ' |

In step SE39, the synthesized pixel which lies on the '

Vxy
coordinates (x,y) of the synthesized image V is Set equal to v,
then the procedure advanqes to step SE40. In step SE@O.'“l" is
added té the register value x. in step SE41, it is determined
whether or not the register value x is greater than the.haximum
of X, and if the answer is "NO", then the procedure returns to
step SE28. Then, the procedure in steps SE28-SE40 1s repeated
until the register value x becomes greater than the maximum value
X. When the register valﬁe X becomes greatef than thé maximum
value X, the result in step SE41 becomes "YES", and the procedure
advances to step SE42. In step SE42, "1" is added to the
:egister value y. In step SE43, 1t is determined whether or not
the register value y is greater than the maximum Y, and if the

answer is "NO", then the procedure returns to step SE27. . Then

the procedure in steps SE27-SE42 1s repeated until the register
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value y becomes greater than the maximum Y. When the register
value y becomesigreater than the maximum value Y, the result in
step SE43 ‘becomes "YES", and the procedure-ends.

In the aforementioned Embodiment 3, an example was given
(the procedure in Fig. 5A step SE17) in which, ﬁhen synthesizing
the pixels of the still images, the syntheeis ratios ef'the non-
synthesizing pixels was averaged and distriﬁuted._ However,
regarding the procedure in step SE17, by using eguation (10) it
is possible to distribute the synthesis%ratios of the non-
synthesizing pixels proportionally with the synthesis ratios of

the synthesizing pixels.

s=s -i-( wsmn+ wsm) « SmXy (10)

Next, in the aforementioned Embodiment 3, the procedure is
explained in the case in which N=2 and M=1, that is, 1f the
creation of a sypthesized image V which is made by combining two
video images Vi and V,y and one still image.s is desired, by
following the flow chart in Fig. 6. First, in step SF1, the

initial value of the register y to vary the y coordinates 1is set

at "1", and likewise, in step SF2, the initial value of the
register x to vary the x coordinates is set at "1". Next, in
step SF3, it is determined whether or not the luminance Iyjyy of
pPixel Vjxy lying on the coordinates (x,y) of the video image Vi
1s greater than or equal to the threshold value T,. and the
luminance Iygpyy of pixel VZX& is less than the threshold value
To. If the result is "YES", then the procedure advances to step
SF4. _

In step SF4, the synthesized pixel Vy which lies oh.the
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coordinates (x,y) of the synthesized image Vy, is set equal to
pixel Vgyy of video image V2, then the procedure moves on to step
SF5.

In step SF5, it 1s determined whether or not the luminance
I¢ixy Of pixel Vg, is less than the threshold value T; and the
luminance Iyoxy. of pixel Voxy 1s greater than or equal to the
threshold T5. If.the result is "YES™, then the procedure
advances to step SF§. ' In step SF6, synthesized pixel Viy 1S set
equal to pixel Vixy® then the procedure goes to step SF10.

On the other hand, if the result in step SF5 is "NO", that
is, 1: the luminance Iley of pixel Vixy is greater than or equal
to the threshold T; or the 1uﬁ1nance Iyoxy Of pixel voyy 1s less
than the threshold T,, then the procedure moves on to step SF7.

In step SF7, it is determined whether or not the luminance
Iley of pixel Vixy is greater than or equal to the threshold
value Ty and the lqminance Ivzxy of pixel Voxy is greater than or
equal to the threshold T,. If the result is "YES", then.the
procedure advances to step SF8. In step SFS, synthesized pixel
Vxy is set equal to pixel_sxy and then the procedure advances to
step SF10. |

On the other hand, if the result in step SF7 is "NO", that
is, }f the luminance Iley of pixel Vixy is less than the
threshold Ty or the luminance Iv2xy of plxel Voxy is less than
the threshold T, then the procedure advances to step SF9. In
step SF9, the synthesized.pixel Vxy is created using equation
(11), and then the procedure advances to step SF10.

Vxy=W1Vixy*¥2Vaxy (11)

In step SF10, "1" is added to the value of register x. In

step SF11, it is determined whether or not.the value of register
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X 1s greater than the maximum value X, and if the result is "NO",
then the procedure returns to step SF3. Then, the pfocedure in
steps SF3-SF10 is repeated until the value of register x becomes
greater than the maximum value X. When thelvalue of register x
becomes greater than the maximum X, then the resﬁlf 1q step SF11
becomes "YES", and the procédure advances to step SF12. -

In step SF 12, "1" is added to the register value y. ‘In
step SF13, it is determined whether or not the value of register

Y is greater than the maximum value Y, and if the result is "NO",

~Ese . -
then the procedure returns to step SF2. Then the procedure in

steps SF2-SF12 is repeated until the value of register y becomes
greater than the maximum value Y. When the value of register y
becomes greater than the maximum Y, then the result in step SF13
becomes "XES". and the procedure ends.

Next, in the aforementioned Embodihent 3, the procedure in
the case that M=1, that is, if a synthesized image V is to be
created by synthesizing N video images Vi1-VN and a single still
image S, is explained. The N video images.Vl-VN are éombined at .
their respective synthesis ratios wlzwz:. - < IW(N-1):WN (with the
conditions WpHWot+. . .+w(N_1)+wN=1; Wi, Wooe o «aW(N-1)° wN=0).
In this case, the pixel correspondfng to the coordinates (x,y) on
each video image V,, (1=ns=N, n is a natural number) 1is
designated thy' and the luminance of pixel Vnxy is designated
Iimxy (0SIypxy=1l: wherein 0 = black, 1 = white). Also, the
threshold value T, (0=T,=1) 1s set for the luminances of the
pixels of each video image V .

Figs. 7TA-7D represent a flow chart which shows the procedure
for the case in which a synthesized image 1s constructed by

synthesizing N video images V1-Vny and a single still image S. In
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Figs. 7TA-7D, those procedures which correspond to the ones which
were in Figs. SA-5E are given the same symbolé. The procedures
in the flow chart in Figs. 7A-7D, when not synthesizing M still
1ﬁages S1-Sy. are identical to,thoée in the flow chart in Figs.
SA-5E, so the explanation is omitted.

The image synthesis.method described above in Embodiment 3
is able to be written as a program, stored in a memory apparatus
such as a ROM, and run by a CPU; it is also possible to build 1£

into the hardware.40
Embodiment 4

In the following, the Embodiment 4 of"the.bresent invention
will be explained. In the Embodiment 4, synthesized image P 1is
constructed by synthesizing N (N is a natural number greater éhan
1) video images V;~Vy and M (M is a natural number) still images
S1-Sym: each of which are made up of (XxY) (X and Y are natural
numbers) pixel. _

_ First, a synthesized still image S is constructed by
selecting a pixel with the lowest luminance among those pixels
that lie on the same coordinates of the still images Sl“SM;

Next, a synthesized image P is constructed by synthesizing
video images V;-Vy and the synthesized still image S. In the
casé where all the luminances of pixels that lie on the same
coordinates of the video images V;-Vy are greater than
,predetermined threshold, the pixel that lie on the same
coordinate of the still image S is selected as a synthesized
stili pixel of the synthesized image P. In other case. the pixel
with the lowest luminance among "those pixels that lie on the same

coordinates of the video .1mages Vl—VN is selected as a
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synthesized pixel. ' ——

In this case, the pixels that‘lie on the coordinates (x,y)
(1=x=<X, 1sy=<Y; whereln x and y are natural numbers) of each
still image S,;l (I1=nsM; m is a natural number) and synthesized
still image S are designated as pixel Smxy and Sxy respectively.
The 1ﬁm1nance of pixel Smxy is représented by Ismxy (0=1 smxy=1;
wherein 0 = black and 1 = white). 1In addition, the pixel which
lie on the coordinates (x,y) of each video image Vp (1=n=N; n
is a natural number) is designated as any, and the luminance of
this pixel is represented?;y Ivnxy (0=I ypxy=1: whereip 0 =
black and 1 = white). Furthermore, a luminance threshold Ty,
(01=T y;=1) 1is set for each video image V j

In the following, the image  synthesizing process according
to the Embodiment 4-of the present invention will be explained
with reference to the flow;chart in Figs. 8A and 8B. Initially,
in step SG1, a decision is made as to whether or not M is "1", in

other words, whether or not only one still‘image exisﬁs."In the

case when the result of this decision is "NO", the process moves

to step SG2. In step'SGZ, the initial value of register y for
changing the y coordinates is set to “"1". In step SG3, the
initial value of register x for changing the x coordinates 1is
similarly set to wyin, Subsequently, in step SG4, the 1initial
value of variable m indicating tﬁe order of the still images 1is
set at "2", the 1n1t1§1 value of the lowest 1uﬁ1nance i is set
equal to luminance Islxy of pixel Sixy’ and the initial value of
s Indicating value of synthesized pixel is set equal to pixel
S1xy: then the procedure moves on to step SGS5.

In step SG5, a decision is made as to whether luminance

Ismxy of pixel Smxy is less than luminance 'i or not. " In the case

ieaminit
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‘'when the result of this decision 1s "YES", the process moves to
step SG6. In step .SGB, 1um1nancer1 1s set equal to luminance
Ismxy. and the process then moves to step SG7. In step SG7,
after the s 1s set edual to the pixel Smxy the process moves to
step SGS8.

In step SG8, "1" is 'added to variable m; in step SG9, a
decision is made as to whether or not variable m is greater than .
the number M of still images. In the case when the‘;esult df
this decision 1s "NO", the process returns to step SG5. The
procedure descriG;d in steps SL5-SG8 is then repeated with regard
to pixels sy y. located at the coordinates (xl&) of all still
images. After the procedure of steps SG5-SG8 has been completed
.on pixels spyy located at'the~coordinates (x.y) of all still’
images, and the value of variable m is greater than M; the
decision result of step SG9 becomes "YES", thereby allowing.fhe
'pr§cess to proceed to step SG10..

In step SG10, pixel sy, located at coordinates (x,y) of
synthesized image S 1s set equal to s,-and thg process then moves
to step SG11. In step SG11l, "1" is added to the value of
register x. In step SG12, a decision is made as to whether or
not the value of register x iIs greater than maximum value X. In
the case when the result of this decision is "NO", the pfocess
retarns to step SG4. The procedure of steps SG4-SGll1l is then
repeated until the value of register x becomes greater than
maximum valqe X. When the valué of register x becomes greater
than maximum value X, the reéult of the decision 1in stép SG12
becomes "YES", and the process moves to step SG13. In step SG13,
"1" 1s added .to the value of reéister y. In step SGl4, a

decision is made as to whether or not the value of register y is
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greater than maximum value Y. In the case when the result_af
this decision 1s "NO“} the process.returns to step SG3. The
procedure of step SG3-SG13 is then repeated untii the value of
register y becomes greater than maximum value Y. When the value
of régister y becomes greater than maximum value Y, the result of
thg decision in ..step SGl4 becomes “"YES", and the process moves to
step SG16. 1In addition, when the decision result of step SG1 is
"YES", in other words, M is "1", only one still image exists,
hence. the process skips*Eo.sfep SG15. In step SG15, after the
still image S; is desiéz;ted as synthesized still image S, the
process moves to step SG1S6.

- In steps SG16 and SG17, the initial value of "1" is given to
"x" and "y".

In step SG18, a decision is made as to whether or not all
the luminance Iyjxy~Iynxy Of Dixels Vyyy-VNxy Of each video image
V4~Vy are greater than corresponding threshold values Tyq-Tyy-

" In the case when this decision result is “YES", the p?ogéés moves
to step SG25. In step §G25, the process ends after synthesized- .
pixel vxy-is set equal to the pixel'sxy of synthesized.still
image S. -

On the other hand, when the decision result of step SG18 is
"NO", the process moves to step SG19. In step SG19, the initial
valte of varlable n 1s set equal to "1", and the initial value of
the lowest luminance i is similarly set equal to "1". Following
this, the process moves to step SG20. In step SG20, a decision

1s made as to whether or not luminance I 1s less than or

vnxy
equal to threshold Ty,, and whether or not luminance Iyp.y 1s
less than luminance i. 1In the case when the result of this

decision 1is "YES", the process moves to step SG21. In step SG21,
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luminance 1 is set equal to luminance Iymxy. and the procesg~ — - -
moves to step SG22. In step SG22.'a pixel Vxy is set equal to
synthesized pixel Vpyy., and the process then moves to step SG23.
In step SG23, "1" 1is added to variable n. Subsequently, in
step SG24, a decision 1s made as to whether or not variable n is
greater than the number N of video images.. In the case when the
result of this decision is "NO", the process returns to step
SG20. The procedure of steps SG20-SG23 is then repeated for each'
pixel vpyxy located at coordinates (x,y) of each video image.
When the procedure of step SG20-SG23 has been completed with
regard to éach pixel Vnxy located at coordinates (x.,y) of each -
* video image, the value of variable n becomes greater than N.'the
deéision result of step SG24 becomes “"YES", and the process ends.
"In step S5G26, "1" is added to the value in register "x". Iﬁ
step 27, a Judgment is made as to whether the value "x" is
greater than the maximum value "X" or not. If the judgment is
"NO", the procedure returns to step SGlS. .Then, the ﬁrééédures
SG18-SG26 are repeated until the value "x" Becomes greater than
the value "X". If the value "x" becomes greater than- the value
"X" and the judgment is "YES", the procedure proceeds to step
SG28. 1In step SG28, "1" is added to the value of register "y".
In step SG29, a judgment is made as to whether the value "y" is
greater than the maximum value "Y" or not. If the judgment is
"NO", the procedure returns to step SG17. Then, the procedures
- SG17-SG28 are repeated until the value "y" becomes greater than
the value "Y". The procedhre is terminated when the value "y"
becémes greater than the value “Y" and the judgment is “YES".
Furthermore, the image synthesizing process according tolthe

aforementioned Embodiment 4 can be achieved by means of pre-
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recording a program in a memory apparatus such as a édﬁ and the
like, and then running this program using a CPU. In addition,

the same process can be performed by means of hardware as well.

Embodiment S

- In the following, the Embodiment 5 of the presenf invention
will be ekplained, -In the Embodimqnt 5 of the present invention,
synthesized image P 1s constructed by synthesizing N (N is a
natural number greater than 1) video images V;-Vy and M (M is a
naturalﬁiihﬁer) stili images S-Sy, each of which are made up of
(XxY) (X and Y are natural numbers) pixel.

First, a synthesized still image S is constructed by
selecting a pixel with the lowest luminance among those pixels
which lie on the same coordinates of the still images S;-Sy.

Next, ; pixel possessing the lowest luminance among those
pixels which lie on the same coordinates of the video imagés \i
. VN 1s selected. In the case ‘where the luminance 1is gfeaéér than .
a predetermined threshold, the pixel which lie on the same '
coordinates of the still image S is selected as a pixel
corresponding same coordinate of the synthesized image. in other
case, the aforementioned pixel possessing the lowest luminance 1is
selected as a pixel corresponding same coordinate of the
synthesized image.

In this case, the pixels which lie on the coordinates (Xx,y)
(1=xsX, 15y<Y; wherein x and y are natural numbers) of each
still image S; (1=nsM; m is .a natural number) and synthesized
stlll image S are designated as pixel Smxy and Sxy respectively.
The luminance of pixel spy, 1s represented by Ignyy (0SLgpyyS1:
wherein 0 = black and 1 = white). In addition, the pixel which
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lies on ‘the coordinates (x,y) of each video image Vj (1SnSN' n
is a natural number) is designated'as Vaxy and the luminance of
this pixel 1is represented by Ivnxy (Os]&vnxfsl: wherein 0 =
black and 1 = white). Furthermore, # luminance threshold T,
(015'1‘,;1) is set.for video image.

In the following, the image synthesizing process.aécording
to the Embodiment ‘5 of the present invention will be explained
with reference to the flow chaft in Fig. 9. In this figure,
procedures corresponding to those described in Fig. 8 will be
denoted by the same character (numefal)'and their explanations
will be omitted. In other words, in the case when only one still
image S4 ekists, this image is designated as synthesized still
image S; in the case when a plura11t§ 6f still images exist, the
pixel with the lowest luminance among pixels of all still images
S1-Sy located at the same coordinates is designated as
synthesized pixel Sxy corresponding to same coordinate of
synthesized still image S. This process is identical. to that
described in the aforementioned Embodiment 4. |

In step SG16, the initiﬁl value of register y for changing
the y coordinate is similarly set to "1". In step SG17, the
initial value of register x for.changing.the x coordiﬁates is
similarly set to "1". Subsequently, in step SG30, thg initial
vﬁlﬁe of variable n indicéting the order of the video images 1s
set equal to "2", the initial value of the minimum luminance 1 is

set equal to luminance I of pixel Vixy: and the initial value

vixy
of v that represents the pixel possessing the lowest luminance
corresponding to coordinate (x,y) 1s set equal to pixel Viyy.
Following these actions, the process moves to step SG3l.

In step SG31, a decision 1s made as to whether lﬁminance
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Linxy of pixel Vnxy is less than luminance i or not. In the case
when the result of this decision is “"YES", the process moves to
step SG32. In step SG$2. luminance i is set equal to luminance
Ivnxy' and the process then mo%es to step SG33. In step SG33,
after v is set equal to pixel Vnxy: the process moves*to-step
SG34. : . .

In step SG34, "1" is added to variable n; in step SG35, a
decision is made as to whether or not variable n is greatér than
the number N of vi@sg 1mages.' In the case when the result of
this decision 1is "§Ei;'the procéss returns to sfep SG31. The
procedure described in steps SG31-SG34 is then répeatéd with
regard to pixels vpy, located at the coordinates (x.,y) of all
video images. After the procedure of steps SG3ljSGs4 has been.
completed on pixels Vnxy located at the coordinates (Xx,y) of all
video. images, and the value of variable n is greater than N, the
decision result of step SG35 becomes "YES", thereby allowing the
process to proceed to step SG36. i

In step SG$6. a decision is made as to whether or not
luminance i is greater than predetermined threshold Ty. In the
case when the result of this decision is "NO", the procesé moves
to step SG37. In step SG37, pixel Vxy located at coordinates
(X,y) of synthesized image V 1s set equal to v, and the pfocess
then skips to step SG26.

On the other hand, in the case when the deciéion result of

step SG36 1s "YES"™, in other words, when luminance i is greater

than threshold Ty, the process moves to step SG38. In step SG38,,

synthesized pixel Vxy 1s set equal to pixel sy, of synthesized
still image S, and the process then moves to step SG26.
In step SG26, "1" 1s added to the valﬁe of regisfer x. In
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step SG27, a decision 1s made as to whether or not the value of
register x is greater than maximum value X. In the case when the
result of this decision is "NO", the process returns to step
SG30. The procedure of steps SG30-SG26 is then repeated until
the value of register x becomes greater than maximum value X.
When the value of register x becomes greater than maximﬁm value
X, the result of the decision in step SGZ? becomes "YES", and the
process moves to step SG28. . In.step sG28, "1“ is added to the
value of register y. In step SG29, a decision is made as to
whether or not the vaiue of register y is greater than maximﬁm
value Y. In the case when the result of this decision 1is "NO".'
the procesé returns to step SG29. The procedure of step SG17-
SG28 is then repeated until the value of reglster ¥ becomes
greater than maximum value Y. When the value of register y
becomes greater than maximum value Y, the result of the decision
in step SG28 becomes "YES", which in turn allows the process to
end. '

Furthermore, the image synthesizing process according to
the aforementioned Embodiment 5 can be achieved by means of pre-
recording a program in a memory apparatus such as a ROM and the
like, and then running this program using a CPU. In addition,

the same process can be performed by means of hardware as well.

Embodiment 8

In the following, the Embodiment 6 of the present lnvention
will be explained. Fig. 10 is a block diagram showing the
structure of an image synthesizing apparatus according to the
Embodiment 6. In Fig. 10, the image synthesizing apparatus 1is

formed from an N number (N is a natural number greater than 1) of
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input terminals 21;-21y., an N number of luminance signal
separators 22;-22y, an N number of input terminals 23;-23y,.
comparative computing unit 24, image switch 25, ratio adjuster -
26, adder 27, and output terminal 28. |

An N number of images P;-Py are inputted from inéut"
terminals 21;-21y, respectively, and supplied to the
corresponding luminance signal separatérs 221-22y. Each
Luminénce.signal separator 224-22y then supplies an inputted
image P4-Py. réspeétively, to image switch 25. In addition, the
aforementioned luminance signdl separators 224 -22y separate
Juminance sigﬁals Ipi-Ipy from images P;-Py and suppl& them to
comparative computing'unit 24. An N number of threshold signals
Sr1-STy are inputted from input terminals 23;-23y, respectively,
and supplied to comparative computihg unit 24. Thresho;d
signals Spq-Sqy correspond to thresholds Tq-Ty of luminances of
pixels previously set at each image Py-Py. Comparative computing
unit 24 compares each luminance signél Ipi-Ipy With the’
'correspondihg threshold signal STl-STN,'ahd then supplies natural
numbers k corresponding to all luminance signals Ip, which are
less than or equal to the co:responding threshold signal ka
(1=k<N) to image switch 25. In the case when all luminance
signal Ip;-Ipy of N video images P;-Py are greater.than fhe
corresponding threshold signals S1-STn. this information is
reported to Image switch 25. In the case when such information
1s reported, i.e., information that all luminance signals Ipj-Ipyn
are greater than threshold signal Sqq-Sry. lmages switch 25
supplies all video images P;-Py to ratio adjuster 26; in all
other cases, image switch 25 supplies all video images Py

corresponding to supplied natural numbers k to ratio adjuster 26.

T .
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Ratio adjuster 26 redistributes the predetermined synthesis

ratios of the not inputted visual images over those of the
inputted visual images. Inputted video Images Py are mult;plied
by a sum of the predetermined synthesis ratio and the
redistributed syntheses ratio. And the resultant vidéo images
Py are outputted to adder 27. Video images Py’ are added by-
adder 27 and the-sum is outputted through term;nal 28 as a -

synthesized image P.

Embodiment 7

In the following, the Embodiment 7 of the presenf invention
will be explained. Fig. 11 is a block diagram showing a
structure of an image synthesizing apparatus according to the.
Embodiment 7. In Fig. 11, the image synthesizing apparatus 1is
formed from input terminals 29, 295, 30;, and 30y; partial
resistor 31; operational amplifier 32; comparator 334 .and 33g:
Schmitt triggerl341 and 342; delay lines 351-353; analog switch
36{ and output tgrminal 37. Image signals Spj., Spy of images P;,
Py are respectlvelylinputted from input terminals 294, 294, and
supplied to one input terminél of corresponding comparators 33;,
33,. On the other hand, the two threshold signals Spq, Spg are
inputted from input terminals 30, 30, respectively,. and then
supplied to the other terminals of comparators 33;, 335,
respectively. Threshold signals Spi, Spg correspond to luminance
thresholds Tq, Ty previously designated for images P;, Pgy.
Comparators 33;. 339 compare.'respectively. the luminance signais
of each image signal Spj, Spg with the corresponding threshold
signéls Sp1s Spg. In the case when each luminance signgl'is

greater than its respective corresponding threshold signal Sqq.
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case when these aforementioned sigﬁals are less than or equal to
their threshold signals, a comparative signal of level "L" is
outputted. Each comparative signal is subsequently shaped into a
waveform by means of Schmitt triggers 34,, .34 and thén.éﬁpplied
to control terminals CO, Cl of analog switch 36. .

Image signals Sp;, Spgy are supplied to input terminals I,
I, of analog switch 36 via delay lines 354, 359 each possessing a
predetermined delay, and 6ne;ha1f of each sigﬁal is respectively
sﬁmmed by means of partial resister 31. These signals then
undergo "buffering" by'means of operational amplifier 32 of '
amplification ratio 1, and are then supplied to input terminal I3
of analog switch 36 via delay line 353 élso possessing a
predetermined delay.

Analog switch 36 then respectively sets the values of
control data DCO, DCl to "1"; respectively, in thé case when pagh?
of the comparative signals inputted from control terminal CO, Cl
"is at level "H", or sets the values of céntrol data DCO, DC1 to |
"o", respectively, in the case when each signal displays a level
"L". In the case when the values of control data DCO, DCl read
oo™, the output signal of delay line 355 inputted from input
terminal 10 is selected{ in the case when the aforementioned

values read "01", the output signal of delay_line 35; inputted
'from input terminal I1 is selected; in the case when the
aforementioned values read "10", the output signal of delay line
359 inputted from input terminal Iz.is selected; and in the case
when the aforementioned values read "11", the output signal of
delay line 355 input from input terminal I3 1s selectéd.'.Thel

selected output signal is then outputted from output terminal 37
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as synthesized image siénal Sp. e i vt e,

Furthermore, delay lines 351—553 are provided for' the
purpose of adjusting the input time difference between the analog
signai and the_aforementioned‘comparative signal inputted to
analog switch 36. However, in the case when a high qﬁalify-
synthesized image signal Sp is not in particular necessary, these
structureé may be omitted.

Fig. 12 shows a structural example of an image communication
system in which the image synthesizing apparatus according to the
aforementioned Embodiment 7 is utilized. in Fig. 12, two image
communicatioh terminal units 4la, 41b are connected via
communication circuit 42 in a manner such that interactive
communication is possible (bidirectional communication). Image
communication terminal units 41a, 41b comprise, respectively,
image 1nput'Un1té 43a, 43b; image synthesizing units 44a, 44b;
and display units 45a, 45b. Image input units 43a, 43b ..

' réspectively comprise a video camera or thé like which éaptures |
the desktop of each user, and outputs images 46a, 46b, for
example, as shown in Fig; 13. Image synthesizing apparafus'44a
conducts synthesis such that image 46a, supplied directly from
image input apparatus 43a, and image 46b, supplied from image
input apparatus 43b via communication circuit 42, appear
tfahsparent and discernible.. Image synthesizing apparatus 44a
then supplies image 47 shown in Fig. 13 to display apparatus 45a.
Image.synthesizing apparatus 44b conducts similar synthesis such
that image 46b, supplied directly from image input apparatus 43b,
and image 46a, supplied from image input apparatus 43a via
communication circuit 42, appeér transparent and discernible, and

then supplles image 47._shown in Fig. 13, to display apparatus
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45b. According to the present embodiment, reduction of the
contrast can be prevented, and synfhesized images can be viewed

clearly.
Embodiment 8

In the following, the Embodiment 8 of the present invention
will be explained. Fig. 14 1s a block diagram showing the
stfucture of an image ;ynthesizing apparétus_aécording to ‘the
Embddiment 8. In Fig. 14, the gforementioned'image synthesizing
apparatus comprises an N number (N is a natural number greater
than 1) of input terminals 51,-51y, an N number-of luminance
signal separators 52,-52y, comparative.computlng unit 53, image
switch 54, and output terminal 55.

An N nuﬁber of images P;-Py are inputted, respectively, from
input terminals 51,-51y, and are supplied to the corresponding
luminance signal separator 52;-52y. Each luminance signﬁl
separator 52;-52y supplies an inputted imaée P1-Pyn to.iﬁagé
switch 54, and at the same time, separates luminance signal Ip;-
Ipy from the image P,-Py, and supplies this luminance signal to.
comparative computing unit 53. Comparative computing unit'53
compares the levels of all luminance signals Ip;-Ipy and feports
the luminance signal which is the lowest level to image switch
54.” Image switch 54 then outputs the image possessing the
reported luminance signal as output image P from output terminal
55.

In the Embodiment 8, in the case when N = 2, in other words,
the case when two images P; and P4 are synthesized by means of
the 1mage synthesizing apparatus is shown in Fig. 15.- In Fig.

15, image synthesizing apparatus comprises input terminals 567,
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5649; comparator 57; Schmitt trigger 58; delay lines 59y, 595
analog swifch 60; and output terminal 61.

Image signals Spj. Spg of the two images Py, Py are inputted
respectively from input terminals 56,, 565, and then gupp}ied to
the respective input terminal of comparator 57. Comparator 57
compares the luminance signals of image signals Spj., Spg, and
outputs a comparative signal of level "H" ih the case when
iuminance.sigﬁal of image signal SPi is greater than the
luminance signal of image signal Spgy, or a comggrqtive signal of
level "L" in the case when the other situation occurs.
Compar#tive signal is then shaped into a waveform by means of
Schmitt trigger 58 and sent to control terminal C of analog
switch 60. .

Image signals Spj, Spp are respectively supplied to input
terminals 10, Il of analog switch 60 via delay lines §9;, 595 -
each possessing a predetermined delay. In the case when-an "L"
level comparative signal is inputted from control terminal C,
analog switch 60 selects the output signal inputted from input
terminal I0; in the case when an "H" level comparative éignal is
inputted, analog switch 60 selects the output signal inputted
from input terminal Il1. The selected output signal'is then
outputted from output terminal 61 as output image signal SP.

Furthermore, delay lines 584, 594 are provided for the
purpose of adjusting the inputltime difference between the analog
signal and the aforementioned comparative signal inputted from
analog switch 60. However, in the case when a high quality
output image signal Sp is not in particular necessary, thgse
structures may be omitted.

Fig. 18 shows a structural example of an image communication
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system in which the image synthesizing apparatus shown in Fig. 15
is utilized. In Fig. 186, two'imagé communication terminal units
62a, 62b are connected via communication circuit 63 in a manner
such that Interactive. communication is possible (bidirectional
communication).. Image communication terminal units 62a, 62b
comprise, respectively, image input units 64a, 64b; image
sjnthesizing units 65a, 65b; and display.units 668a, 66b. Image
input units 64a, 64b respectively comprise a video camera or the
like which captures the desktop of each user, and outputs images
67a, 67b, for example, as shown in Fig. 17. Image synthesizing
apparatus 65a conducts synthesis such that image 67a, supplied
directly from image input apparatus 64a, and image 67D, supplied
from 1mage input apparatus 64b vié'communication circult 63,
appear transparent and discernible. Image synthesizing apparatus
85a then supp;ies 1hage 68 shqwn in Fig. 17 to display apparatus

66a. Image synthesizing apparatus 65b cbn@ucts a similgf

synthesis such that image 67b, supplied directly from image -input

apparatus 64b, and image 67a, supplied from image input apparatus
684a via communication circuit 63.-appear transparent and
discernible, and fhen supplies image 68, shown in Fig. 17, to
display apparatus 66b. According to the present embodiment,
feduction of the contrast can be prevented, and synthésized

images can be viewed clearly.

Embodiment 9

In the following, the Embodiment 9 of the present invention
will be explained. Fig. 18 1s a block diagram showing the
structure of an 1mage'synthesizing apparatus according to the

Embodiment 9. In Fig. 18, the aforementioned image synthesizing
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apparatus comprises an M number (M is a natural number) of input
terminals 71;-71y and 729-72y: an N number of input terminals
73173y, and 747-74y; an M number of luminance signal separators
751-75M; an N number of luminance signal separators 76;-76y;
comparative computing units 77 and 78;'1mage switches 79 and 80;
ratio adjusters 81 and 82; adders 83 and 84; and output terminal
85. .

An M number of still images S;-Sy are inputted,
respeétively; from input terminalgg!ll—TlM. and are supplied to
the corresponding luminance signai”separators 751-75y. Each
luminance signal separator 75,-75y supplies an inputted still
image S;-Sy to image switch 79, and at the same time, separates
luminance signal Igq-Igy from the respective still image S;-Sy,
and supplies this luminance signal to comparative computing unit .
77. An M number of threshold signals Spg;-Srgm are respectively
inputted from input. terminals 721-72M, and_suppliéd to
comparative computing unit 77. Threshold signals Sqgji—Sygm
correspond to luminance thresholds Tgp-Tgy of pixels previously
set at each still image Sl—SM; Comparative computing unit 77
compares each luminance signal Igj-Igy with the corresponding
threshold signal Sqgi-STgM. and then supplies natural numbers k
corresponding to all luminance signals Ig, which are less than or
équé.l to the corresponding threshold signallSTSk (1==M) to
image switch 79. In the case when all luminance signals Igj-Igm
of M still images S;-Sy are greater than the correspondiné
threshold signals STSl-STSM..this information is reported to
image switch 79. In the case when such information 1s reported,
i.e., information that all luminance signals Ig;-Igy are greater

than threshold signals Spgy-STgyq: lmages switch 79 supplies all
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still images S;-Sy fo ratio adjuster 81; in all othé;—EZEEET““"”“~W~J
image switch 79 supplies all étill.images Sk corresponding to
supplied natural numbers k to ratio .adjuster 81.
Ratio adjuster 81 redistributes the predetermined synthes;s
ratios of not inputted visual image over those of the'inputted
visual images. Inputted visual images Sy are multiplied by a sum
of the predetermined synthesis ratio and the redistributed
synfhesis ratio. The products S'k are supplied to aﬁder 83.
Adder 83 adds still image S’y and the sﬁm is supplied as a
synthesized still image to visual switch 80.
An N number of video images V,-Vy are inputted,
respectively, from input terminals 73;-73y, and are supplied to
the correquﬂding luminance signal separators 76;-76y. Each -
'luminance signai separator 76;-76y supplies an inputted-video
image V4-Vy to image switch 88, and at the same time; separates
luminance sigﬁal Iyvi—Ivn from the respectivé'video imége'Vi-VN.
and supplies this luminance signal to comparative computing unit
78. An N number of threshold signals Sqyi-Sqyy are :eépgqtively
inputted from input terminals 741-7T4y., and supplied to
comparative computing unit 78. Threshold signals Sqyi~STyn
correspond to luminance thresholds Ty;-Tyy of pixels previously
set at each video image V,-Vy. Comparative compdtiné unit 78
cdmﬁares each luminance sighal IVl'IVN with the -corresponding
threshold signal Sty;-Styn. and then supplies natural numbers k
cérresponding to all luminance signals Iy, which are less than or
equal to the corresponding thfeshold signal Sy (1sksN) to
image switch 80. In the case when all the luminance signals
Iyi-Iyy of N video images V;-Vy are greater than the
corresponding threshold signals STv1-STYN' this information is '
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reported to image_switch 80. In the case when such information
is reported, image switch 80 supplies the inputted synthesized

still image S to adder 84; in all other cases, image switch 80

supplies all video images Vi -corresponding to supplied natural

numbers k to ratio adjuster 82. . .

Ratlo adjuster 82 redistributes the predetermined s&ﬁthesis
ratios of the not .inputted visual images over thbse of the
inputted visual images. Inputted video image V) are muitiplied
by the sum of the above operatioﬁ._and_the resﬁltant video image
V'k are outputted to adder 84. Adder 84 outputs the syyphesized
still image S when a synthesized still image 1s inputted.
Otherwise, video images V'y are added by adder 84 and the sum 1is

outputted through terminal 85 as a synthesized image P.
Embodiment 10

In the following, the Embodiment 10 of the preseﬁt.iﬁvention
will be explained. Fig. 19 1is a block diagram showing a |
structure of an image synthesizing apparatus according to the
Embodiment 10. In Fig. 19, the image synthesizing apparatus is
formed from input terminals 91, 924, 925, 93;., and 935; partial
resistor 94; operational amplifier 95; comparator 964 aﬂd 964;
Schmitt trigger. 97; and 974; delay lines 98;-98,; analog. switch
99; and output terminal 100.

One image signal Sg of still image S is inputted from input
terminal 91 and supplied to input terminal I0 of analog switch 99
via delay line 98, possessiné a predetermined delay. In
addition, fwo image signals Sy;. Syg of video images V;, Vg are
respectively inputted from input terminals-szl. 92,5, and supplied

to one input terminal of corresponding comparators 961, 962,
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respectively. On the other hand, the two threshold signals S¢q,
Spg are inputted from input terminais 9351, 939, respectively, and
then supplied to the other terminals of comparators 96, 96,,
respectively. Threshold signals Sq;, Spg correspond to luminance
thresholds Ty, Ty previously designated'for video 1ma§es Vi, Vou
Comparators 96;, 965 compare, respectively, the luminance signals
of each image signal Sy1+ Sy2 with the corresponding threshold
signais Sp1s Spg. In the case when each luminance signal is
greater than its respective corresponding threshold signal Sqq,
Srg, & comparative signal of level “H" is outputted, while in the
case when these aforementioned signals are less than or equal to
their threshold signals, a comparative signal of level "L" is
outputted. Each comparative signal 1is subsequentiy shaped into a
waveform by means of Schmitt triggers 97;, 975 and theﬁ supplied
to control terminals CO, Cl of analog switch 99. ' . '

Image signals Syi. Syg are supplied to input terminals 11,
I2 of analog switch 99 via-delay lines 98,5, 985 each possessing a
predetermined delay, and one-half of each signal is respectively
sumﬁed by means of partial resister 94. The resultant signal
then undergoes "buffering“ by means of operational amplifier 95
of amplification ratio 1, and is then supplied to input termihal
I3 of analog switch 99 via delay line 98, also possessing a
- predetermined delay. B

Analog switch 99 then respectively sets the values of
control data DCO, DC1l to "1", in the case when each of the
comparative signals inputted.from control terminal CO, Cl is at
level "H", or sets the values of control data DCO, DC1 to "0",
respectively, in the case when each signalidisplays a.level "L".

In the case when the values of control data DCO, DCl read "11",
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the output signal of delay line 98; 1inputted from input terminal
I0 is selected; in the case when thé aforementioned vﬁlues read
"01", the output signal of delay line 98, inputted from input
terminal Il is selected; in the case when the aforementioned
values read "10", the output signal of delay line 983 inputted
from input terminal I2 is selected; and in the case wheh the
gforementioned values read “00", fhe output signal of delay line
984 input from input terminal I3 is selected. The selected
output signal is then outgg;ted from output terminal 100 as
synthesized image signal é&.

Furthermore, delay lines 98,-98, are provided for the
purpose of adjustiné the input time difference between the analog
signal inputted from analog switch 99 and the aforementioned .
comparative signal. However. in the case when a high quality .
synthesized image signal Sy is not in pgrticular necessary,'fhese
sfructureé may be omitted.

In addition, in the case when two still images are provided,
i.e., as in the number of video images provided, a circuit
similar to the circuit relating to image signals Sy;, Syg of
video images Vq, Vo 1in Fig. 19 is provided, and the luminance
signals of each still image are respectively compared with
previously set threshéld signals by means of a comparator.
Synfhesis is then conducted at a predetermined synfhesis ratio
using a partial resistor or the like, and image signals Syj;. Sy2
of video images V1. Vo are inputted along with the image'signals
of the still images into an analog switch which has been expanded
to contain two more input terminals and two more control -
terminals. Based on the comparative signal inputted from the

control terminal, in the case when an image signal of a still
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image 1s selected, and when the luminance signals of the two
still images are either greater or'less than a threshold signal
based on the comparative signal from eaéh comparator relating to
the still 1mage,.1t 1s possible to select the image S;gqal of the
synthesized still image. In all other cases, according to the
same structure, it is possible to select the image signal of a
still image pbsséssing a luminance signal less than or equal . to
the .threshold signal. . .

Fig. 20 shows a structural example of an image communication
system in which the image synthesizing apparatus according to the
aforementioned Embodiment 10 is utilized. In Fig. 20, two image
communicatioﬁ terminal units 10la, 101b are connected via
communication line 102 in a manner such that interactive
communication 1is ﬁossible (bidirectional communication). Image
communication terminal units 10la, 101b comprise, respect;vély,
video image input apparatuses 103a, 103b; still image memories
104a; 104b; image synthesizing apparatuses 105a, 105b; and
display apparatuses 108a, 106b. Video image input.apparatuses
103a, 103b respectively comprise a high resolution camera which
can capture document text and the like in fine detail.

In the following, the actions when constructing a shared
drawing (image) by joint use of the sfill image inputted to image
communication terminal unit 10la will be explained. Initially,
in image communication terminal unit 10la, in order to jointly
use a document by means of image communication terminal units
10la, 101b, the document provided on a desk is captured using
yideo image input apparatus 103a. One frame of the video image
1s theh preserved in still image memory 104a as a still image

(e.g., image 108 in Fig. 21). Subsequently, image communication
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apparatus 107a transmits the still image preserved in still image
memory 104a via communication line 102. Image communication
terminal unit 101b stores the still image from image
communication terminal unit 10la in still image memory 104b.

Subsequently, in imagé communication terminal unit 10la, the
video image (e.g., image 109a of Fig. 21) obtained by capturing a
desktop using video image input apparatus iOSa; is transmitted to
image communication terminal unit 101b via communication line 102
by means of image cgggunication apparatus 107a.' In addition,
image synthesizing apparatus 105a conducts synthesis éuch that
image preserved in still image memory 104a (see image 108 of Fig.
21); the resultant video image (e.g., image 109a of Fig. 21) from
video image input apparatus 103a; and the video image (e.g.,
image 109b of Fig. 21) from image communication terminal unit
101b._supplied via image communication apparatus 107a, appedr _
transparent and discernible. An image 110, as shown in Fig. 21,
is then supplied by display apparatus 106a.’ '

In the same manner, in image communication terminal unit
101b, the video image obtained by capturing a desktop using video
image input apparatus 103b, 1is transmittéd to image communication
terminal unit 10la via communication line 102 by means of ihage

communication apparatus 107b. 1In addition, image 'synthesizing
apparatus 105b conducts synthesié such that image preserved in
still image memory 104b; the resultant video image from video
image input apparatus 103b; and the video image from image
communication terminal unit 10la, supplied via image
communication apparatus 107b, appear transparent and discéernible.
The resultant image 1s then supplied to display apparatus 106b.

As explained in the aforementioned, 1t 1s possible to
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commonly use a document image or the like as a stiTI—tmageota
high pfecision by means of operatiﬁg the above 1maée

communication system. In addition, it is also possible for a
plurality of users to simultaneously-line up and poinf:to.this

still image, as well as make annotations using a pen.

"According ﬁo the aforementioned Embodiment 10, when
synthesizing video images 109a, 109b and still image 10§, due to
change of the synthesis process according to the lﬁpinance'of
each pixel, reduction of the contrast‘can be prevented, and

synthesized images can be viewed clearly.
Embodiment 11

_ In the following, the Embodiment 11 of thg present invention.
will be explained. Fig. 22 1s a block diagram showing the
structure of an image synthesizing apparatus according to. the
Embodiment 11. In Fig. 22, the aforementioned imagé synthesizing
apparatus comprises an M number (M is a natural number) of input
terminals 1i11-111M: an N number ‘of input terminals 112;7-112y,
and 113;-113y (N is a natural number greater than 1); an M number
of luminance signal separators 1141—114M; an N number of
luminance signal ‘'separators 11514115N; comparative computing
units 116 and 117; image switches 118 and 119; and output
terminal 120.

An M number of still images S;-Sy are inputted,
respectively, from input terminals 111;-111y, and are supplied to
the corresponding luminance signal separator 1141—114M. Each
luminance signal separator 114;-114y supplies an 1nputted'st111
imagé S§1-Sy to image switch 118, and at the same time, separates

luminance signal Ig;-Igy from the respective still image S;-Sy,
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and supplies these luminance signals to .comparative computing
unlt 116. Comparative computing uﬁit 116 compares the levels of
luminance signals Igj;-Igy and reports the luminance signal of the
lowest level to image switch-118. Image switch 118 tﬁen éupplies
the 1mage possessing this reported luminance signal to image
switch 119 as output still image S.

An N number of video images V;-Vy are inputted,
respectively, from.input terminals 1124-112y, and are supplied to.
the corresponding lugégapce signal separator 1151—115N; Each
luminance signal sep;rator 1151-115N supplies an inputfed video
image V;-Vy to image switch 119, and at the same time, separateé
luminance signél Iyi-Iyy from the respective video image V;-Vy,
and supplies these luminance signals to comparative computing
unit 117. 'An N number of threshold signals Svi-STyN are
respectively inputted from input terminals 1131-113N:-and-
supplied to comparative computing unit 117; Thresholﬁ éignals
Sty1-Styn correspond to luminance thresholds Tyq-Tyy Previously
set at each video image V1-VN. Comparative computing unit 117
compares each luminance signal Iy1-Iyy with the corresponding
threshold signal Sty1-STyn. and then supplies ainatural'number k
corresponding to the 1um1nance's1gna1 with the lowest- luminance
from among all luminance signals IVk which are less than or equal
to the corresponding threshold signal Spyk (1<ksN) to image
switch 119. ' In the case when the luminance signals Iy;-Iyy of
‘all N video images Vl-VN are greater than their corresponding
threshold signals-STVl-STVN..thls information is reported to
image switch 119. In the case when such information 1s.réported.
image switch 119 outputs the inputted synthesized still image S

to output terminal 120 as outbut image P; in all other cases,
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image switch 119 outputs the video image Vi corresponding to

natural number k to output terminal 120 as output 1mage P.

Embodiment 12

In the followiné. the Embodiment 12 of the present invention
will be explained. Fig. 23 is a block diag;am showing the
structure of an image synthesizigg apparatus according to the
Embodiment 12. In Fig. 25, the aforementioned image synthesiiing
apparatus compriseé an M number (M is a natural numbe;) of input
terminals 1214-121y; aﬁ N number of input terminals 1224-122y (N
is a natural number greater than 1); input terminal 123; an M
number of luminance signal separators 1241'124M= an N number of
1umipance signal separators 125,-125y: comparative comput;ng.
units 126 anq 127; image switches 128 and 129; and output
terminal 130.

. An M number of still images S1-Sm are.inputted.
respectiveiy. from input terminals 121;-121y, and are supplied to
the corresponding luminance signal separator 124;-124y. Each
luminance signal separator 124,-124y supplies an inputted still
image S;-Sy to image switch 128, and at the same ﬁime,.separates-
luminance signal Igq-Igy from the respective still image S;-Sy,
gnd supplies these luminance signals to comparative computing

unit 126. Comparative computing unit 126 compares the levels:-of

luminance_signals Ig1-Igy and reports the luminance signal of the

lowest level to image switch 128. Image switch 128 then supplies
the image possessing this reﬁorted luminance signal. to image
switch 129 as output still image S. |

An N number of video images V;-Vy are inputted,

respectively, from input terminals 1221-122N. and are supplied to
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the corresponding luminancé signal separator 1251-125N. Each
‘luminance signal sep;rator 1251-125ﬁ supplies an inputted video
image V;-Vy to image switch 129, and at the same fime, separates
1um1ﬁance signal Iyi-Iyy from the respective video image Vi'VN-
and_supplies these luminance signals to comparative computing
uhit 127. A thrqshold signal Sty is inputted from input terminal
123, and supplied to comparative computing unit 127. Threshold
signal Sqvy correspoﬁds to the luminance threshold Ty of a pixel
commonly preset for_al; video images V,-Vjy. Comparative
'computihé unit 127 compares each luminance signal Iy;-Iyy., and
then reports a natural number k corresponding tq the luminance
signal with the lowest luminance from among all luminance signals
Iy, (1=ksN) to image switch 128. In additionm, comparative
icomputing unit 127 compares the luminance signal with the lowest
luminance Iyy with the threshold signal Sgy. In the case when
the luminance signal Iy, is greater than threshold signals Sy,
this information is reported to image switch 129. In the case
when such information is reported, i.e., information that
luminance signal IVk is greater than threshold sigﬁals STV' image
switch 129 outputs the inputted synthesized still image S to
output terminal 130 as output image P; in all other cases, image
" switch 129 outputs fhe video image Vi corresponding tq natural

number k to output terminal 130 as output image P.
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What 1is claimed is: g
1. A method of synthesizing a.iﬁage from a p}urality of

images, the method comprising the steps of: .

comparing each luminance Iplxy"Ipny of each pixel plxy‘Pny
positioned at the same coordinates (x,y) of N images P;-Py with
each of predetermined threshold T;-Ty corresponding to each .of
sald images P;-Py, wherein N béing a natural number greater- than
1;

determining a synthesized pixel Pxy at said coordinate (x,y)
of a synthesized image by synthesizing said pixels Pjxy~PNxy ﬁith
predetermined syntheéis_ratio for each of said images P-Py 1if
sgid luminance Jpjxy-IpNxy of said pixels pjxy~PNxy are all
greater than the corresponding threshold T;-Ty, oOr determining
said synthesized pixel p#y at sald coordinate (x,y) of said
synthesized image By synthesizing with arbitrary syntﬁesié ratio
only the pixels having luminance'less than or equal to the
éorresponding threshold T,-Ty among said pixels plxy-pny-if,the
cdndition described above is not satisfied; and

carrying out above procedure for each region which needs to

be synthesized.

2. _ A method of synthesizing a image frﬁm a plurality of
images. fhe method comprising the steps of:

comparing each luminance Iplxy;Ipny of each pixel Pjxy~PNxy
positioned at the same coordinates (x,y) of N images Py -Py.
wherein N being a natural nuhber greater than 1;

taking a pixel having'the lowest luminance among_said pixels
plxy‘Pny as a synthésized pixel py, at said coordinate (x,y) of
a synthesized image; and

carrying out above procedure for each region which needs to
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be synthgsized.

3. A method of synthesizing a image from N video images and M
still images, N being a natural number greater than 1 and M feing
a natural number, the method éomprising the steps of:

if M is 1, taking the sole still image S; as a synthesized.
still image S; '

it M is-ggeater than 1, comparing each luminance Igjyy-Iguxy
of each.pixelkslxy—smxy positioned at the same coordinates (x,y)
of M stiii images S;-Sy with each of predetermine& threshold
Tg1-Tgm corresponding to each of said still images Sl—SM;'
determining a synthesized still pixel sy, at sald coordinate
(x,y) of a synthesized still image S by synthesizing said pixels
S1xy~SMxy with predetermined synthesis ratio for each of said
'still images S;-Sy if said luminance Igjyxy~Igmxy of séid bixels
S1xy~SMxy &re all greater than the corresponding threshold Tg;-
Tgms Oor determining said synthesized still pixel sy, at said
coordinate (x,y) of said synthesized still image S by
synthesizing with arbitrary synthesis ratio only the pixels
having luminance less than or equal to the corresponding .
threshold Tg;-Tgy among said pixels $1xy~SMxy if the éondition
described above 1s not satisfied; and carrying out above
procedure for each region which needs to be synthesized;

comparihg each luminance Iyjyy-Iynxy OFf each pixel Vixy-Vnxy
positioned at the same coordinateé (x,y) of N video iqages Vi-Vn
with each of predetermined threshold Ty1-TyN corresponding to
each of said video images V;-Vy: taking said synthesiied still
pixel Sxy at said.éoordinate (x,y) of said synthesized still

1m&ge S as a synthesized pixel py, at said coordinate (x.,y) of a
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synthesized image P 1f sald luminance Ivixy'Ivnxy of sald pixels
Vixy~Vnxy are all greater than the corresponding threshold Ty~
TyN+ or determining sald synthesized pixel Pxy at said coordinate
(x,y) of said synthesized image P by synthesizing with arbitrary
synthesis ratio only the pixels having luminance less than or
equal to the corresponding threshold Ty1-Tyn among sald pixels
Vixy~ YNxy if the condition described above is not satisfied' and

_carrying out above procedure for each region which needs to be

synthesized.

4. A method of synthesizing a image from N video images-and M
still images..N being'a.natural number greater than 1 and M being’
a natural numper, the method comprising the steps of:

if M is 1, taking the sole still image S; as a synthesized
still image S;

if M is greater than 1, comparing eacn luminance Islxy'
;sMxy of each pixel S1xy~SMxy positioned at the same coordinates_
(x,y) of M still images S1-Sym¢ taking a pixel having the lowest
luminance among sald pixels S1xy~SMxy 8S & synthesized still
pixel_sxy at seid coordinate (x.y) of a synthesized still image
S; and carrying out above.procedure for each region which needs
to be synthesized;

_ comparing each luminance Iley"Iszy of each pixel Vvjyy-
Vny positioned at the same coordinates (x,y) of N_video images
Vy-Vy with each of predetermined threshold Typ-Tyn corresponding
. to each of said video images V;-Vy: taking sald synthesized still
pixel Sxy at said coordinate (x,y) of said synthesized still
image S as a synthesized pixel Pxy at sald coordinate (x,y) of a
synthesized image P 1if said luminance Ivixy-Iynxy ©of sald pixels

Vixy~VNxy are all greater than the corresponding threshold Tvl'
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TyNs» OT taking a pixel having the lowest luminance among the
pixels having luminance less than or equal to the corresponding
threshold T,j-Tyy among said pixels Vixy~VNxy 8S said. synthesized
pixel Pxy at said coordinate-(x,y) of said synthesized image P if
the conditions described above 1s not satisfied; and carrying out

above procedure for each region which needs to be synthesized.

5. A method of synthesizing a image from N videq images and M
still images, N being a natural number greater than 1 and M-being
| a natural number, the method comprising the steps of:

if M is 1, taking the sole still image Sl'as a synthesized
still image S: ' '

if M is greater than 1, comparing each luminance Islxy"

Mxy of each pixel slxy’sMxy positioned at the same coordinates

(x y) of M still images S1-8y: taking a pixel having the lowest
luminance among said pixels Si1xy Smxy @S & synthesized still.:
pixel Sxy at said coordinate (x,y) of a synthesized still image
S: and carrying out above procedure for each region which needs
to be synthesized; |

comparing each luminance Iyjyy-IyNxy of each pixel Vjyy-Vnxy
positioned at the same coordinates (x,y) of N video images Vqi-Vni
selecting a pixel having the lowest luminance among said pixels
Vixy~VNxy* taking said synthesized still pixel Sxy at said
coordinate (x.y) of sald synthesized still image S as a
synthesized pixel Pxy at sald coordinate (x,y)'of a synthesized
image P if luminance of the-selected pixel is greater-than a
predetermined threshold, or taking sald selected pixei as sald
synthesized pixel pyy, at said coordinate (x,y) of said

synthesized image P if the conditions described above is not
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satisfied; and carrying out above procedure for each region which

needs to be synthesized.

6. An apparatus for synthesizing a image from N images P;-Py
at every pixel, N being a natural number greater than 1, the.
apparatus comprising:

.éomparing means for comparing each luminanceé signal Iplxy“
IpoNxy of each of N images PIJPN with each.of predetermined
threshold luminance signal Spq =Sty corresponding to each of said
images P;-Py.. and for outputting'a‘first information if said.
luminance signal Igqxy-Ipnxy are gll.greater than tbe
corresponding threshold luminance éignal ST1-STN+ or'outputting
second 1nformétion regarding the luminance signals less than or
equal to the corresponding threshold luminance signal Spp-Sy if
the condition described above is not satisfied' and

synthesizing means for synthesizing a image from said images
P;~Py with predetermined ratio for each of said images Pl—PN if
sald first information is inputted for synthesizing a image from
images having the corresponding luminance signals to sald second
information among said images P1-Py with arbitrary ratio if saild

second information are inputted.

7. . An apparatus for synthesizing a image from N images P;-Py
at every pixel, N being a natural number greater than 1, the
apparatus comprising: _

comparing means for comparing each luminance signal Ipl‘IpN
of each of said images P,-Py., and outputting information -
regarding the lowest luminance signal; and

selection means for selecting a image having the

corresponding luminance signal to said information.
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8. An apparatus for synthesizing a.image from N video images
and M st1ll images at every pixel, N being a natural numoer
- greater than 1 and M being a natural number, the apparatus
comprising:
first comparison means for comparing each luminance signal
Isl I,y of each of said Still images S-Sy with each of
predetermined threshold 1uminance signal Spg1-STgM corresponding
to each of said still images S;-Sy; and outputting first
-information if said luminance signals Islxy"IsMxy are all greater
than the corresponding threshold signals Srg1-STsM» ©OF outputting
second.information regarding the luminance signals less than or
equal to the corresponding threshold signals Sqgi-Spgy 1f the
condition described above is not satisfied; .
first synthesizing means for synthesizing a syntﬁesiZed
still image from said still'images S51-Sy with predetermined.
synthesis ratio for each of said still.images Sq1-Syq 1f sald first
" information is inputred. or synthesizing a synthesized still
image from the.corresponding 1ﬁages to said second information
with arbitrary ratio if said second information are inputted;
second comparison means for comparing each luminance signal
Ivl'IvN of each of said video images Vi-Vn with each of
predetermined threshold luminance signal Spy;-STvN corresponding
to each of said video images V1-VN. and if said luminance signals
Ivixy~Ivnxy are all greater than the corresponding threshold
Juminance signals STy1-STyNs outputting third information
indicating that the corresponding condition is satisfied, or 1if
the condition described above is not satisfied, outputting forth
information regarding the luminance signals less than or equal to

the corresponding threshold luminance signals Stv1-STvN?
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second synthesizing means for outputting said synthesized
still image as a synthesized lmage 1f said third information is
inputted, and for synthesizing a synthesized image from image
having the corresponding luminance signals to said forth
information among'éaid images V;-Vy with arbitrary ratio if the

condition described above is not satisfied.

9.  An apparatus for_synthesizing a image from N video 1ﬁages
and.M still images at every pixel, N being a natural number
greater than 1 and M being a natural number, the apparatus
comprising:. |

. first comparison means for comparing each luminance signal
-Isl'IsM of each of said still images S;-Sy, and outputting first
information regarding the lowest luminance -signal;

selection means for'selecting the still image having the
luminance signal cofresponding to said first information and':
outputting the selected still image as a synthesized still image;
second comparison means .for comparing each'luminancg

signal_Ivl-IvN of.egch of said video images V;-Vy with each of
predetermined threshold luminance signal STvl“vaN corresﬁonding
to each of said video images V1-VN. and if sald luminance signals
Lvixy~IvNxy areiall greater than the corresponding threshold
Juminance signals STvl'STvN7 outputting.second information
indicating that the corresponding condition is satisfied, or
outputting third information regarding the lowest luminance
signal among the luminance siénals less than or equal to the
corresponding threshold luminance signals STy1-STyN among said
luminance signals I j-Iyy 1f the conditions described above 1s

not satisfied; and
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synthesizing means for outputting said synthesi%gd still

image as a synthesized image if said second information is
inputted, and for outputting the video image having the_lﬁminance
signal corresponding to said third information as said
synthesized image if the conditions described above is not

"satisfied.

10. . An apparatus for.synthésizing a image from N video images
V1-Vy and M still 1mageé Sl-SM at every pixel, N being a natural
number greater than 1 and M being a natural number, the apparatus
-comprising:

first comparison means for comparing each luminance signal
Ig1-Iom of-each of said still images S1-Sm» and outputting first
information regarding the lowest luminance signal;

selection ﬁeans for selecting the still image cofreébonding
to said first information and oﬁtputting the selected still image
as a synthesized still iﬁage; '

second comparison means for comparing each luminance signal
Iy1-Iyy of each of said video images V;-Vy and outputting second
information regarding the lowest luminance signal, comparing the
lowest luminance signal with a predetermined threshold luminance
signal, and 1f the lowest luminance signal is greafer than said
threshold luminance signal, outputting third information
indicating that the corresponding condition is satisfied;; and

synthesizing means for outputting said synthesized still
image as a synthesized image if said third information is
inputted, and for outputting-the video image corresponding to
sald second information as said synthesized image if the

conditions described above is not satisfied.
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synthesizing means for outputting said syntheéized still
image as a synthesized image 1f said second information is
inputted, and for outputting the video image having the lhminance
signal corresponding to said third information as sald
synthesized image if the conditions described above is not

satisfied.

10. . An apparatus for_syntheéizing a image from N video images
Vi-Vy and M still images Sl-SM at every pixel, N being a natural
number greater than 1 and M being a natural number, the apparatus
comprising:
first comparison means for comparing each luminance signal
Ig1-Igym of.each of sald still images S1-Sm» and outputting first
information regarding the lowest luminance signal;
seiection.ﬁeans for -selecting the still image coireébonding
to said first information and oﬁtputting the selected still image
as a synthesized still iﬁage: o
second comparison means for comparing each luminance signal
Iy1-Iyn of each of said video images V;-Vy and outputting second
Information regarding the lowest. luminance signal, comparing the
lowest luminance signal with a predetermined thresholﬂ luminance
signal, and if the lowest luminance signal is greafer than said
threshold 1um;nance signal, outputting third information
indicating.that the corresponding condition is satisfied;; and
synthesizing means for outputting said synthesized still
image as a synthesized image if said third information is
inputted, and for outputting the video image corresponding to
said second information as said synthesized image if the

conditlons described above 1s not satisfied.
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METHOD AND APPARATUS FOR IMAGE SYNTHESIS

ABSTRACT OF THE DISCLOSURE

According to the method of synthesizing a image from a
plurality of images, each of the luminance'Iplxy-IpNx& of each of
the pixel P1xy PNxy positioned at the same coordinates (x,y) of N
images P;-Py are compared with each of the predetermined
threshold luminance T;-Ty corresponding to images P;-Py., wherein.

*N" is a natural number greater than 1. If the luminance Iplxy‘

B of the pixels plxy—pﬁxy_are all greater than the

PNXy
corresponding threshold T1-Tn of corresponding;image, the
synthesized pixel Pxy at the coordinate (x,y) of a synthesized
imaée is dé%ermined by synthesizing the pixels pjyy~PNxy with
predetermined synthesis ratio for each of the imaées P,-Py. If
the condition described above is not satisfied, the synthééized
pPixel pyy at the coordinate (x,y) of the synthesized imaéé is

. determined by synthesizing with arbitrary synthesis ratio oﬁly~
the pixels having luminance less than or equal to the
corresponding threshold Tq-Ty among the pixels P1xy PNxy*

The procedure described above is perférmed with regafd to all
pixels in the region wherein images are to be synthesized.

FIGURE 1
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FIG. 5C
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