2260237 METHOD AND APPARATUS FOR OVRLAYI NG | MAGES DESCRI PTI ON 5 2f@3# esent
i nvention relates to an i mage overlaylng nmet hod and an apparat us therefor,
in which a_part of a first inage is overlaid with a portion of a second

i mge. 10 GEneraIIy, an el ectronic col our overlaying" apparatus includes an
el ectronic pen and an el ectronic panel. The electronic pen is connected to
a host controller, and the electronic pen noves over the el ectronic panel
15 to draw figures or to add colours to the figures by nmoving the
cursor on the nmonitor. Referring .to Figure 1, an electronic panel 1
includes a drawing part 2 for draw ng flgures and a col our 20

sel ecting part 3 for selecting colours to give colour to the drawn

figures. The col our selecting part 3 |ncludes a pIurallty of parts
corfbgpondlng to col ours - 2-

METHOD AND APPARATUS FOR OVERLAYING IMAGES

DESCRIPTION

The present invention relates to an image overlaying
method and an apparatus therefor; in which a part of a
first image is_overlaid with a ﬁortion of a second
image.
10
Generally, an electronic colour overlaying apparatus
includes an electronic pen and an electronic panel.
The electronic pen is connected to a host controller,
and the electronic pen moves over the elecgronic panel
15  to draw figures or to add colours to the figures by

L ' moving the cursor on the monitor.

Referring to Figure ‘1, an electronic panel 1 includes a
drawing part 2 for drawing figurgs and a colour
20 selecting part 3 for selecting colours to give colour
to the drawn figures. The colour selecting part 3

includes a plurality of parts corresponding to colours



such as-a red colour part 3A, a yellow colour part 3B, a-:blue col our part
3C .... and a white colour part 3N. After a user " has conpleted .
drawing a figure by wusing the electronic pen, the user can select.
suitable colours from5 the colour selecting part 3. Instead of colouring
the figures by using an el ectronic pen, a-+tethnique of overlaying a
particular inage with another inmage has been devel oped. However, there is
al so a probl emawchvwashat mes teelourparh Bhat a eldaweelenrtparti 38 2
signals are m xed and the original colours are not retained during the
" overl ayi ng. e s@lpie Part 3§ ji-nage3dd 8 YRALGUFRHBBY IRATS :ﬂ\%er PfHt®on
n

an i mage of a gree rairie, the resultant col our of_the autonobile is
yel low. 15 Thegaprék%'%t' ihﬁ%nt‘?%’i‘?iest? t 1% RerldFS hP¥apdtidng  the.

descri bed di sadvant.ages. of _conventional  techni gues,. Aceprding the . \2r
present inventi gc;ﬁ%?%cigeﬁr os?'ﬁeblsgrzfar%t%%jée%? %ﬁ%gﬁg?'ﬁgcéi\??‘lﬁgo Eroit
signal of a i'r@gg S)I@E's' t) of a first imge overlaying a
portion of %second‘?l mg%,éggen%F;Fg?n%Q?Ee&éteps of: (a) storing a first
video image in a first nmenory neans and storing a second video inmage in a
second menory neans; 25 (b) displaying the first video inage on a display

means; () defiriBtdadbO\ W1k ity #hedf2bukss BySws @ Gl ldl¥ctronic pen,

a technique of overlaying a particular image .with another
image has been developed. However, there is also a problém
10 with this technique in thaf._ the <:ol_ours_of the video signals u
‘are mixed and the origin-al. colours are nbf. retained during
the overlayiﬁg. For exatﬁble, if an. image of a red
automobile is'mferlaid on an image 6f a green prairie, the
resultant colour of the autpmobile -is yellow.
The present invention is intended to overcome the above

described disadvantages of conventional techniques.

According to the present .inv_ei;tion, there is provided a -
20 method of pr’oducirig a video signal of an image comprising a
portion of a first image overlaying a portion of a second
image, comprising the steps of:
(a) storing a first video image _:i.n a first memory means and
storing a second video _'image in a second memory means;
25 | (b) displaying the first video image on a display means;

(c) defining an overlaying area of the displayed first



-3- video inmmge in response to user input commands; (d) storing data
defining the shape of the overlaying area in a third nmenory neans; (e)

di spl ayi ng the second video inmge on the display neans; 5 (f) superinposing
a dummy i mage corresponding to the stored overl ayi-ng-area data on the

di spl ayed second video image; (g) |ocating Thd Superi nposed dumy inege at

a location in the dis I yed ,second video i mage in repqgnse to user 10

i nput comands; (h) i Qp&I‘T?@et 30 TREPOREF e M8] &E‘%m aci ng
t he dun I mage t|o of,_th LS data f_the flrst
Video i mage frortBhe 8 8Fr"3§'| Agtar BaPltpuchis Shers TE ks Tilabilio

overlald vi deo 15 irﬂa%gm£#&'ﬁﬁ ratlng a video S|gnal fronlthe
over Land vi deo I mage éata nvenlen Y, ‘control neans displays the

oueri ay area 20 (@ft aa9Bph BG 16> Ph8YsdEaNE ﬁ%e%{‘ ifide BR thE ARIFRY mddifs;
5 (f) superimposing a dummy image corresponding to the stored
overlaying area data on the displayed second video

image;

(g) locating the superi@posed dummy image at a location in
the displayed second video image in reponse to user

N | 10 input commands;

(h)- in response to a further user input command, replacing
the dummy image portion of the displayed image with
image data of the first video:image from the overlaying
area defined in step (c) to;create én overlaid wvideo

15 image; and | |

(i) generating a video signal from the overlaid video image

data.

. COnﬁeniently, the control means displays the overlay area
20 data on the display means as an outline. Preferably, the

outline is shown in white.

The present invention also provides an apparatus for
overlaying video images, comprising first and second memory
25 means for storing first and second input video image data of

first and second video images, third memory means, display



The present invention also provides an apparatus for overlaying video

i mmges, conprising first and second nenory 25 neans for storing first and
second input video image data of first and second video images, third -
menory neans, display -4- neans for displaying video i mages, control
means including a user command i nput neans, 4and out put neans for outputting
an overlaid video inage, wherein the control neans is arranged to perform
a nethod as setmeans dfmwalidplaying avigeot ivagesy coptrofemesnsndngdadiing
graphics tablet. However, alternatives such as a nouse or a trackerball may
be enpl oyed. 13 ymex sommand inpwly means, FneyPYEPuts IeEMsHROx AutrRitEiag
separating nmeans for separating synchronizing signals from an

1 A | nput N
conposi te vi dedsi GVEFladdor ¥YEEL t1PAIRY S| & othfe ‘E‘BHFFB#' MefRs @
Conveni ently, the.control nmeans includes, a.nicroprocessoy. Preferably, %€
first and secoﬂﬁwi%&ré?@s?&%%h?ﬂ ?ﬁ‘g?%\l °P§r'ﬁ£’°§5' An |
enbodi nent §ﬁ the present invention wll now be

Preferably,lthe user input means includes a graphics tablet.
However, alternatives such as a ﬁouse or a trackerball may

be employed.

10 Preferably, there is provided synchronizing signal o/
separating means for separating synchronizing signals from
an input composite video signal to provide timing signals to

the control means.
15 Conveniently, the control means includes a microprocessor.

Preferably, the first and second video images are stored in -

digital form.

- o/

20 An embodiment of the present invention 'will now be
described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 illustrates an electronic panel or graphics tablet

25 according to the prior art.



descri bed, by may .of exanple, with reference to the acconpanying draw ngs,
in which: Figure 1 illustrates an electronic .panel or graphics tabl et
according to the prior art. (a) storing a first video image in a

menory neans and storing a

(b) displaying the

i nput 10

vi deo- i mage on the display neans; (f).

25
first

second video inage in-a second nenory nmeans; 5

first video imge on the display neans; (c) defining
an overlaying area of the displayed first video inmage in response to user
commands; - (d)  storing data defi.ni-ng the shape of the
overlaying area in a third nenory neans; 15 (e) displaying the second

_superinposing an inmage

corresponding to the stored overlaylﬁE area data on the displayed 20
secqnd'\_w deo i LN '

.
9
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15
W,
20

(b)

(c)

(d)

(e)

(£)

storing a first video image in a first memory
means and storing a second video image in a
second memory means;

displaying the first video image on the display

means;

defining an overlaying areé of the displayed
first video image in resbonse to user input
commands;. '

storing data defining the shape of the ovemiaying
area in a third memory'means, '

displaying the second video image on the display

means;

superimposing an image cérresponding to the
stored overlaying area data on the displayed
second video image; | '



(g) locating the superinposed overlaying area image ‘at g location in
the di spl ayed second video image in response to user input connands 5
(h) in response to a: further user input command, replacing i mage data of
t he second video image in the region identified by superinposing the-
overlaying area image in step (g) with inmage data of the first video inmage
fromthe overlaying area 10 defined in step (c) to create an
overlaid video inmage; and (i) generating a video signal fromthe overlaid
vi deo i mage data. 15 An enbodi ment of the present invention will now be
descri bed, by way of exanple, wth rEference to the acconpanyi ng draw ngs,
I n which: 20 Figure 1 illustrat®s®an el ectronic panel or graphics tabl et

acgordl ng to the(&f' er ar ing tl7xe superimposed over].aying area image U‘
at a location in the displayed second video image.
in response to user input commands;

5 (h) in response to a further user input command,
replacing image data of the second video image in
the region identified by superimposing the
overlaying area image in step (g) with image data

| of the first video image from the overlaying area

10 defined in step (c) to create an'0vemlaid video
image; and | .

(i) generating a video signal from the overlaid video

image data. '
15 .
An embodiment of the present invention will now be i
described, by way of example, with referemce to the _‘-)
accompanying drawings, in which: ' |

20  Figure 1 illustrates an electronic panel or graphics
tablet according to the prior ért;



Figure 2 is a block"diagramof an inmage overlaying apparatus according to
the present invention;, Figures 3Ato 3D illustrate the procedure for 5
overlaying i mage data from separate nenories; and Figures 4A to 4C are

fl ow ¢harts of the procedure for overlaying two different pictures
according to the present invention. 10 Referring to Figure 2, the
apparatus conprises a first anal ogue-to-digital converter 10 connected to a
video signal Iline for converting input conposite video signals to digital
signals, a synchronizing signal 15 separator 12 connected to the video
signal line for separating out the_veriical synchronizing signals and the
hori zont al synchronizing signals of the input conposite video signals, an

el ectmpni c panel g anpl i {4 era 2 h1eeRNcaisgrdnd o anclinsge Svexlapingd for

20 npllfylng s gnals read by the electronic pen 19, a second

anal ogue-t o- di gi ppparaeds caécordihg- tonthé eprdserithdnvantidner 21 for
converting anplifred S|gnals to dlgltal signals, a digital-to-anal ogue
converter 13 for : % '

Figures 3A to 3D illustrate the procedure for
5 overlaying image data from separaté memories; and

Figures 4A to 4C are flow chartséof the procedure for
overlaying two different pictures according to the
present invention. |
10 B |
Referring to Figure 2, the apparaﬁus-camprises a first
analogue-to-digital converter 10 connected to a video
signal 1line for convérting input composite video
signals to digital signals, a synchronizing signal
15 separator 12 comnected to the video signal line for
separating out the vertical synchronizing signals and
W, the horizontal synchronizing signals of the input
composite video signals, an eléCt:onic panel, an
amplifier 21 comnected to the electromic pen 19 for
20 amplifying signals read by uae.elejct:onic pen 19, a
second analogue-to-digital converter 22 connected to
the amplifier 21 for converting amplified signals to
digital signals, a digital-to-analogue converter 13 for



-8- converting output digital signals to anal ogue signal's, a first menory
15 and a second nenory 16 for storing picture data respectively, a third -
menory 17 for storing closed curved |line data by receiving addresses 5
defining the closed curved line, the closed curved |ine being drawn by
means of the electronic pen 19 after pressing an inage overlay key 18, and
a mcroconputer 11 connected to the respective elenents for controlling the
first to the third nenories 15, 16 and 17 for 10 overlaying a
portion of the data of the.first nmenory 15, as defined by data stored in
the third menory 17, on the data Qf gtlle second menory 16. Figures 3A and
3B illustrate each.state in which the 15 picture data to be overlaid

are stored respeciiistingohbput ™ IRca. dbgAdtls 16> abalbgfe 3Gidrafal 2 ¢S

the state in which positional data of the plctures i dre
stored and 20 a Fifiist ShleimbrySt152a0d hhSedcHd demry! 16 -gyﬁ.ré@@ﬂg of the

picture data of Figure 3A with the picture data of Figure 3B.
pipture data respectively, a third memory 17 for
storing closed cufmed(liné data by'zeceiving addresses
5 ‘defining the closed curved.liu'e,;-the closed curved line
being drawn by means of the electronic pen 19 after
pressing an image oweriayﬁkay'18,~and'-a microcomputer
~ 11 connected to the respective elements for controlling
_ the first to the third memories 15, 16 and 17 for
10 overlaying a portion of the data of the first memory
15, as defined by data stored in the third memory 17,
on the data of the second memory 16. -

Figures 3A and 3B illustrate each state in which the
15 picture data to be overlaid are stored respecéively in
the memories 15 and 16. |

Figure 3C illustrates the state in which =positional
data of the pictures to ‘be overlaid are stored and
20 Figure 3D illustrates the result of the overlaying of
the picture data of Figure 3A with the picture data of

Figure 3B.



-9- In Figures 4A to 4Cthe first nmenory 15, the second nenory 16 and the
third rrenory 17 are indicated by MA, MB and MC, respectively. 5

Referring to Figure 4, the nmethod for overlaying different pictures
conpri.ses pressing overlay key 18, steps S102 and.-S103 for carrying out
normal operation in the absence of an input fromthe overlay key 18 and for
detecting the occurrence of an input fromthe 10 overlay key 18, a

di scrimnating step S104 for deciding whether the user is using the
electronic pen 19, and if the electronic pen 19 is operating to store an
-address in the third nmenory 17 using §he address of a first recognized
position of the electronic pen 19 on the 15 el ectroni c panel 20.

Furtésj more, a di gori Figakeso 4% epoS14T e Farstedemoty 19, ¢heesédargd
address values varied in response to the novenents of the el ectronic pen
19, and step SlOSnenoﬁp 16 amd thedthinrd fmemonyi 417 nare lindicated byl Mt
address of the third nmenory 17 if the address value is varied. A
di scriminating st ¥p asd(MC, irespectivelyut to decide whether a closed
curved |ine has been conpleted al ong a : : :
L Referring to Figure 4, the méthod. for overlaying
different pictures comprises pressing overlay key 18,
steps S102 and S103 for carrying out normal operation
— - in the absence of an input from the overlay key 18 and
for detecting the occurrence of an input from the
10 overiay key 18, a discriminating_s#ap 8104 for deciding
whether the user is using the eleétronic pen 19, and if
the electronic pen 19 is operating to store an address
in the third memory 17 using the address of a first
recognized position of the electronic pen 19 on the

15 electronic panel 20.

Furthermore, a discriminating step 8107 is carried out

~ for detecting address values varieé in response to the
movements of the electronic pené19, and step S108 is

20 carried out for writing "1" into aérelevant address of
‘the third memory 17 if the address value is varied. A
discriminating step 8109 is carried out to decide
whether a closed curved line has been completed along a



- 10 - periphery of a part of a picture to be used as an overlay, so
that step SI10 is carried out to display the data of the second nenory 16

on the nmonitor 14 if the line is conpleted and for returning the
operation 5 to step S107 if the closed curved line is not

conpl eted. Subsequently, a discrimnating step Sill deci des whet her the
el ectronic pen 19 has noved so that steps 10 S112 and S113 are carried

out for checking addresses of the electronic panel 20 upon finding a
novenent of the electronic pen 19 to conpute a functional relation between
the address of the el ectronic panel %&aﬂﬂithe address of the second nenory
16. Then, the closed 15 curved of the third nenory 17 is

et arned o the chERREEY B3 8 BiFC LS JpSHER ?Vn&%e §eglc o ot
gre\é??oln: gepgg 59&@?"81 %t gggla f é‘%% g'rangspl cture englt %Jhags been
operated to finisgnd gatdl W&ﬁe%’é‘é&:ﬁ’hﬁﬂn&:} 16 on the monitor 14 if
_ the line is campleted and for returning the operation
'§ to step 8107 if the closed Curved line is not

"campleted

sabseq.;éﬁuy;- a discri.mmat:.ng step S111  decides

whether the electronic pen 19 has moved so that steps

‘10  'S112 and 5113 are carried out for checkxng addresses of

:the ‘electronic panel 20 upon f;nd;ng a movement of the

electronic pen 19 to caqpute a fnnctional relation

between the’ address of the electromic panel 20 and the

 address of the second memory 16. Then; the closed

15  curved line of the third memory17.i§'disp1ayedin
white on the monitor 14 in a step 5114.

The operation can be returned to the step S§112 by step
§115 arbitrarily moving the closed curved line on the
20  picture of the second memory 16 with the electronic pen
19, Step'SIIS'dscides'whethei"-a picture end key 23 has
been operated to finish the picture overlaying if no



further novenent of the electronic pen 19 has been detected. Step S117 is
carried out for conmputing a functional 5 val ue to overlay the desired
data of the first nenory 15 on the data of the second nmenory 16 and step
S118 is carried out for nmaking the row address and.-the col utm address of
the first menory 15 "0". 10 A discrimnating step S119 is carried out
for checking the row and col unm addresses of the third nenory 17, so that
the columm address is increased at a step S120 upon finding the zero row
and colum addresses. A discrimnating step S121 is carried out for

deci ding 15 whet her the colum addrggs_has arrived at the final colum
address of the electronic panel 20, so that step S122 is carried out for

returfing the oper airtihelrO hd\eméntC’ bfi "Ehé NleXdctironied 'génttyf Has) Peen0! UM
addreéss has not been reached and for increasing the row 20 address if
the final colum adétestedas been reached. -12- A discrimnating step
S123 is carried out for deciding

Step 8117 is carried out for computing a functional

5 value to overlay the desired data of the f£first memory
15 on the data of the second memory 16 and step S118 is
carried out for making the row address and the column

— address of the first memory 15 "0".

.10 A discriminating step S119 is carried out for checking
the row and column addresses of the third memory 17, so
that the column address is increased at a step S120

- upon finding the zero row and column addresses. A
discriminating step S121 is carried out for deciding

-15 vhether the column address has arrived at the final

. column address of the electronic panel 20, so that

L Step_5122 is carried out for-returning the operation to
the disériminating step S119 if the f£final column

~ address has not been reached and for increasing the row

.20 address if the final column address has been reached.



whet her the address has arrived at the final row address of the

el ectroni ¢ panel 20, so that step S124 is carried out for termnating the
programif the final row address is ‘reached and for making the
col utm address "0" if the “final row address has not been reached,
thereby to return the operation to the discrimnating step S119. 10
Steps S125 and S126 are carried out for overlaying the closed curved |ine
of the first nmenory 15 to the second nenory 16, and then, increasing the
colum address of the first nenory 15 if the row and col unm addresses of
the third nmenory 17 are respectively,.,1" ‘at the step 15 . S119. The
steps S125 and S126 are repeated aFt&? a step S127 if the row and col um

s i nereased 20° t“ﬁs%%ﬂgﬁ?ﬁ% TR AT YA CY
uﬁtl I SE ﬁgstSﬁzZilg ??ﬂgunn gﬁ%esgsdag%bt he e ec o%‘ﬁ??tgﬁg? a?%s% for
i ncreasing the r @adress Jo°f the electronic panel 20, so that step S124 -
is carried out. for terminating the program if the final
5 row address is reached and for making ‘the column
‘address "0" if the final xow address has not been

reached,  thereby to return “the operatian to the
discriminating step 8119.

10 Steps S125 and S126 are carried out for overlaying the
closed curved line of the first memory 15 to the second
memory 16, and then, increasing the column address of
the first memory 15 if the row and column addresses of
the third memory 17 are respectively "1" at the step

15 s119. ST

‘The steps S125 and S126 are repeated after a step S127

if the row and column addresses of the third memory 17
are not *1", and the next column address is increased
20 at a step S128 by 1 if the row and column addresses are
" Steps 8129 and 5130 are carried out for repeating
the above steps until the final column address of the
electronic panel 26 arrives and for increasing the row



address by 1 upon

S132 ar'e carried out for checking the 5 final row address of the

el ectroni c panel

20 and neking the colum address "0" if the final row

arriving to the final colum address. Steps S131 and

address has not been reached . n order to return to. .the dlscr|n1nat|ng step

S119, and terminating the program upon finding the arrival

to the final

row

address. 10 In the present invention as descri bed above, as shown in Figure
2, the conposite video signals are digitized by the first

anal ogue-to-digital converter 10 and supplied to the mcroconputer 11.

The

m croconputer 11 15 supplies & 13clock si gnal to. the first

anal ogue-to-digital converter 10, so that the first analogue-to-digita

converter 10 is eaddressandyli d t aporatarriving ptic the findhnwolumn
syncﬁ#6n|2|ng signal separator 12 separates out: the vertical
synchroni zi ng sigﬂéﬂ§3§86YNC and the horizontal synchron|2|ng signal s
H SYNC to supply to the m croconputer 11. Then the m croco puter

5

10

15
L

20

Steps S131 and S132 are carried out for checking the
final roﬁ-address of the electronic panel 20 and making
the column address "0" if the final row address has not
been reached in order to return to the discriminating
step S119, and terminating the program upon finding the
arrival to the final row address.

In the present invention as described above, as shown
in Figure 2, the composite video signals are digitized
by the first analogue-to-digital converter 10 and

. supplied to the microcomputer 11. The microcomputer 11

supplies -a clock signal to the first
analogue-to-digital converter 10, so that the first
analogue-to-digital converter 10 is enabled and digital
data is output.

MEannhiie, the synchronizing sighal separator 12

separates out the vertical synchronizing signals V-SYNC

and the horizontal synchronizing signals H-SYNC to
supply to the microcomputer 11. Then the microcomputer

t he



- 14 - 11 supplies the output data signals from the first,

anal ogue-to-digital converter 10 through a data line to the

di gi tal -to-anal ogue converter 13 for converting the input digital . signals
to anal ogue signals to display 5 themon the nonitor 14. Meanwhile; if
it is desired to overlay two pictures by overlaying image data fromthe
first menory 15 onto the inage data of the second nenory 16, the user has

‘to 10 press the imge overlay key 18. The m croconputer 11 recogni zes
the key input and supplies an address signal to the first nmenory 15. In
this case, the data signals storeqqin-the first 15 menory 15 are
suppli.ed through a data line to the m croconputer 11 and displayed on the

moni tor 14. V\heliltg ﬁéﬁ@s SEHE FutohtOMahbs féir@ha_@lalnﬁie.&gﬁ?u? gggg Pl aye on :

t he nonitor t he er can draw a cl osed. cur red pa

of the pi cture \infall B8 digitelleebh9irteRcI0 thYofghtfedatAineNts panel
20, whilst watching the nDnltor 14. 1f the closed curved line is drawn on

the el ectroni c thendigfal-tiosanalobae bbnve&nmdacmorecbﬂvénmgethead by
the electronic pen 19
‘input digital signals to analogue signals to display

- them on the monitor 14.

Meanwhile, if it is desired to overlay two pictures by
overlaying image data from the first memory lerMto the
image data of the second memory 16, the user has to
10 press the image overlay key 18. The microcomputer 11
recognizes the key input and supplies an address signal

to the first memory 15. '

In this case, the data signals stored in the first

15 memory 15 are supplied through a data line to the
microcomputer 11 and displayed on the monitor 14. When

‘the data sijnals from the first memory 15 are displayed \Qi

on the monitor 14, the user can draw a closed curved |

 line on the desired part of the picture with the

20  electronic pen 19 on the electronic panel 20, whilst
~watching the monitor 14. If the closed curved line is

dravn on the electronic panel 20, signals for the
closed curved line are read by the electronic pen 19



- 15 - and applied to'the second anal ogue-to-digital converter 22 after
being anplified by the anplifier 21. Under this condition, the digital
signals for the 5

m cr oconput er

anal ogue signals for displaying in white on the nonitor 14. 10

11

cl osed curved line are supplied through

dat a
t he

to the digital-to-analogue converter 13 and converted to

words, the m croconputer 11 assigns white to the addresses of the
positions recogni zed by the electronic pen 19, and the mroconputer

al so supplies

n 1"

the closed curved line. If the closed1§5- curved line is conpleted,
starting point of the closed curved line is designated as the reference

poi nt:z After settiand appiied to thiecsecond paloguertordigital conventex s

| n ot her

11

to the same addresses of the third nmenory 17 for storing

t he

a

signa to the microconputer 11 to cause the data in the second nenory 16 to
be di spl ayed on t 23 afterdeeing ampdified by thengpplifier dlectronic pen 19

to scan it on the electronic panel 20 in such a manner

5
N\

10

15
b .

20

Under this condition, the digital data signals for the
closed curved line are . supplied through the

microcomputer 11 to the digital-to-analogue converter

13 and converted to analogue signals for displaying in
white on the monitor 14.

~ In other words, the microcomputer 11 assigns white to

the addresses of the positions recognized by the
electronic 'pen 19, and the microcomputer 11 also
supplies “1" to the same addresses of the third memory
17 for storing the closed curved line. If the closed

curved line is completed, the starting point of the .

closed curved 1line is designated as the reference
point.

After setting up such a reference point, .the user

inputs a signal to the microcomputer 11 to cause the -

data in the secohd.memory 16 to be displayed on the
monitor 14. Then the user moves the electronic pen 19
to scan it on the electronic panel 20 in such a manner



-16- that the data of the third nmenory 17 can be overlai'd on an arbitrary
portion of the picture from the second nenory 16. 1In other words, the
data of the third nmenory 17 has an address distribution around the 5
reference point of the third nenory 17, by taking the current position -of
the electronic pen 19 as the reference point of the third nenory 17.
Further, according to the address distribution of the 10 third nmenory
17, white colour signals are supplied to the nonitor 14 on which the data
of the second nenory 16 are displayed. Accordingly, although the

el ectronic pen 19 noves on 15 thelgLectronic panel 20, the data of the
third menory 17 are overlaid on the picture of the second nenory 16 by

taki ng the currerhaROthé ditadbfl Bhecthtid Gikadryc17 6ambe bRreirthtacone - (S
nes

point. Therefore, the data of the third nenory 17 al ways keeps the sa
shape, i.e., theaf0arbitiane poirtiba ofothe ‘pictetel i from Tithecoséeond of the

third nenory 17 nove on the nonitor 14 according to the novenents of the
el ectroni c pen ltemoxy 16. In other wcmds;- the data of the third
memory ‘17 has an address" distribution -around the
'S5 reference point of the third-memomyzl'l, by 'taki.ng the
current §03itione of the electiﬂmic'%pen 19 as the
reference point of the third memory 17.

Further, acconding to the address distribution of the
10 - third memory 17, white colour signals are supplied to
_ the monitor 14 on which the data of the second memory

16 are displayed. |

Accordingly, - although the _electronic pen 19 moves on

15  the electronic panel 20, the data of the third memory
17 are overlaid on the picture of the second memory 16
by taking the current positidn of the electroﬁic pén 19 @
as the ‘reference point. Therefore, the data of the
third memory 17 always keeps the same shape, i.e., the

20 ghape ‘of the closed curved line; The contents of the
third 'memo:y 17 move on the monitor 14 according to
the movements of the electronic. pen 19.



- 17 - Wen the contents of the third nenory 17 appear on the position
where an overlay Is to be made, the user noves the electronic pen 19 on the
el ectronic panel 20 in such a manner that the desired data (the picture

data 5. “enclosed by a clgsed curved line of the first .nemory 15) of the
first menory 15 is overlaid (nmapped) onto the second nenory 16. According
to the functional relation between the 10  reference point of the third

menory 17 and the reference point of the second nenory 16 (as input by
means of the electronic pen 19), the data of the first nenory 15 is
overlaid on the data of second neng yq918. 15 The process of
overlaying the picture data is illustrated in Figure 3, in which figures

3A and 3B il ust rgieh r theCebhténtd Hfethethifid nehioryl17 dppear on the
respéefively stored in the respective first and second nenories 15 and 16
whi ch correspond péditiohcwherecan @vezlay is heo ienimiade,otbetusemaovesgure 3C
Illustrates only the positional data of the picture to overlay, and Figure
3D illustrates ththe emlectobnite perer 19y oh the qliectronidspaned 20 dnre 3A

on that of Figure 3B.
- such a manner that the desired data (the picture data
5 enclosed by a closed curved line of the first memory
15) of the first memory 15 is overlaid (mapped) onto

the second memory 16.

According to the functional relation between the
10 reference point of the third memory 17 and the
reference point of the second memory 16 (as input by
means of the electronic pen 19), the data of the first
memory 15 is overlaid on the data of second memory 16.

15 The process of overlaying the picture data is

illustrated in Figure 3, in which figures 3A and 3B
W ' ~ illustrate respective states in which picture data is

respectively stored in the respective first and second
memories 15 and 16 which correspond with the screen of

20 the monitor one to one. Figure 3C illustrates only the -
positional data of the picture to overlay, and Figure
3D illustrates the result of the overlay of the picture
data of Figure 3A on that of Figure 3B.



The third menory 17 contains only the positional infor4ymation on the
picture data to overlay, the information containing only ~"1" at the
positions corresponding to the shape of the closed curved line 5 dr awn
on the imge of the first nenory 15. - - The location of "1"s.is
searched by increasing the row address starting from the first row and
col um- addresses (1,1) and by increasing the colum address 10

starting fromthe row and colum addresses (2,1), thereby making it
possible to locate the "1"s in the third nenory 17. If a "1" is found at
N,M (the electronic panel 20 beinggassuned to have 256 rows x 715

columms), then the contents of the irst menory 15 15 at N N are -
overlaid. on thWC'QﬂMBWﬁG Gomeains t BRIFUNER O itdloMalon - —
bet ween the reference point o t he thlrd menory 1% and the reference 5béht

of the second nEFmatfors dnPihebypitamse Ofddtac toeccoverlay Penthe 20 Then
the overlaying is continued by increasing the row address successively

until "1" is fd:rfd:mibﬁonlscontammgrlauy]g "1 catrlﬁtbotpoaimm ng to
t he functi onal
comresponding to the shape of the closed curved line

5 drawn on the image of the first memory 15. B

The location of *1%s issearched by increasing the row
address starting f£rom the first row and column -
addresses (1,1) and by increasing the column address L —
10  starting from the row and ~column addresses (2,1),
thereby ' making it possible to locate the "1"s in the
third memory 17. If a 1" is found at N,M (the
electronic panel 20 being assumed to have 256 rows x -
715 columns), then the contents of the first memory 15 T
15 at N,M are overlaid on the second memory 16 according |
to the functional relation between ;he reference point -
‘of the third memory 17 and the reference point of the W
second memory 16 as-iqput~hy*means- of the electronic
pen 19. .
20 |
Then the overlaying is continued by increasing the row
" address successively-until-‘l' is fbund."That'is, the -
— overlaying is carried out according to the functional



- 19 - relation between the reference point of the third nenory 17 and the
reference point of the second nenory 16 as input by neans of the electronic
pen 19.. 5 Then the colum address is increased repeatedly in the sane
manner as described above until the desired portion of the contents of the
first menory 15 is conpletely overlaid on the second nenory 16 for
conpl eting the overlay of the.picture data of the first 10 menory 15 on
the picture data of the second nenory 16. Accordingly, the present

i nvention gives a solution to the conventional problemthat the original
colour is 15 not retained, but ig ggtgred to another colour when a
picture of a certain colour is overlald on another picture of another

col oury Referring redatioh btwtlert 4he' f référeiic’y geSofhetRé thirdnge
overisd key 18 (step S101), the program proceeds fromstep S101 to step
S102, and if the memgeyoVET land ithe i8fesence poistsedf, thbesepcond amenmpxyceeds
fromstep S101 to step S103 to carry out the nornmal operation.

16 as input by means of the electronic pen 19.

5 Then the column address is increased repeatedly in the
same manner as described above until the desired
portion of the contents of the first memory 15 is

A - completely overlaid on the second memory 16 for'
completing'tpe overlay of the picture data of the first

10 memory 15 on fhe picture data of the second memory
16. '

Accordingly, the present invention gives a solution to
the conventional problem that the original colour is
15 not retained, but is altered to another polour when a
picture of a certain colour is overlaid on another

Y picture of another colour.

Referring again to Figure 4, if the wuser presses the
20 image overlay key 18 (step S101), the program proceeds
from step S101 to step S102, and if the image overlay
key 18 is not pressed, the program proceeds from step
§101 to step S103 to carry out the normal operation.



- 20 - In the case where the inage overlay key 18 is préssed, the picture
data signals stored in the first nenory 15 are displayed on. the nonitor 14
under the control of the m croconputer 11. 5 During such a display, if
the user operates the electronic pen 19, the relevant address of the

el ectroni c panel 20 is checked (step S105), and the first recognized
position of the .electronic pen 19 is 10 taken as reference points
PR, PC respectively representing a reference point of the row address and
a reference point of the colum address, so that the reference points are
stored .in the third menory 17 (step@ld6). 15 If the user noves the

el ectronic pen 19 on the electronic panel 20, the mcroconputer 11 nakes

a j udgment as tormhaiheecasecwherectlnd iniye ddreidayhkey D18 i Prievdeds te|oM

S107), and a record of the track of 20 the etectronic pen 19 is stor

in the relevant-ﬂquﬁsﬂmme ‘data signals stored 1n the first memory 15
'are displayed on the monitor.lA-under the control of

the microcomputer 11.

. During such a display, if the user operates the
 electronic pen '_19, the -rele&ant' address of the'
~-electronic panel 20 is checked (step '8105), - the
first  recognized position of the electronic pen 19 is
10 taken as rgference 'points_'-ER;Pc_ wrespectively-
“repnesenting a reference point of the row address and a
reference poiht.of the column address, so that the
reference points are stonéd -in the third memory 17
(step 81(_,)6)..- : ' '
15 | | | _
If the user moves the electronic pen 19 on the
electronic panel 20, the microcomputer 11 makes a
judgment as to whether the value of the address has
been varied (step S107), and a record of the tra_ck- of
20.  the electronic pen 19 is stored in the relevant - address
of the-third;memory-lf in the form of value *1% (step
§108).

~



of the third nenory 17 in the form of val ue "1 (step S108). - 21 -
Thereafter, when a closed curved line.is conpleted along the periphery of a
position of the picture fromthe first nenory 15, the program proceeds from
step S109 to step S110, and the nonitor 14 displays 5 a picture
corresponding to the picture*data of the 2acond nenory 16. If the user
nmoves the electronic pen further (step-S111), the mcroconputer 11

recogni zes it, aRae¥eaftpEeckwhens apsEiasesh ¢urved) linet hs srepdessc pane
20 (step S112). Then the m croconputer 11 conpytes functions SR, SC forned
bet ween addr esse@1ORITERS POELRIREY & @ pRABLEIEDARF bR e PLSEUSR PC of

the first 15 S113). 15 Thep the ni ter 11 outputs all
{he gt csses ALEABRCORPCELBRE) HGUBEY: A8- SHERCEEPER BFOEsaoe.tven | ne o

the tMrd memory dZ,t8:b9% 8! ghip' 5118; 20ALOPHS HRRYELLST4 s K1 RA"S of
the electronic )
' 5 a picture corresponding to the picture data of the

second memory 16.

If the user moves the electronic pen further (step
S111), the microcomputer 11 recognizes it, and
N\ 10 checks. its position (TR,TC)-on the electronic panel
20 (step S112). Then the microcomputer 11 computes
functions SR, SC formed between addresses TR,TC of
the electroric panel 20 and addresses PR,PC of the
first memory 15 (step S113).
15
Then the microcomputer 11 outputs all the addresses
AR,AC corresponding to the shape of the closed
curved line of the third memory 17 to the digital-
to-analogue converter 13 by means of the electronic
20 pen 19 to overlay output data from the third memory
17 on the displayed picture of thg second memory 16.
Consequently, the closed curved line, corresponding
to the outline of a portion of the imagg of the
first memory 15,is displayed in white on the picture

25 of the second memory 16 displayed on the monitor 14.

Thereafter, if the electronic pen 19 is further

moved on the picture of the second memory 16, the



20 pen 19 to overlay output data fromthe third nenory 17 on the displ ayed
pi cture of the second nenory 16. Consequently, the closed curved line,"
corresponding to the outline of a portion of the imge of the first nmenory
15, is displayed in white on the picture 25 of the second nenory 16

di spl ayed on the nonitor 14. Thereafter 22 f- the el ectronic pen 19 is
further noved on the picture of the second nenory 16, the - 22 - program
proceeds from pregraml proresds . sCapt $216t ey Sleedt, Siiethe orl ectronic
pen 19 is not noved, the m croconputer 11 nakes a judgnent as to whet her
the picture oveheaythemprbseds Hfs thei slettronictpenuskd psesgds an
overlay term nation key 2 3, the microconputer 11 recognizes it, and
proceeds fromBP¥pds] the qinrgromputenrlhveakesyi agiudomenti asd teat a f r%n\
the first menory 15 on the data in the second nenory 16 by conputing .
‘functions XR X¢hether qhe rri¢rure auaxlaning mrocrsadnefindghesy t he

col utm addr ess f the first menory 15 come to have "0" (step S118).
f IPC tﬁe user presses anyover' ay t‘ermq.nation-k(ey' 2p 3, )

the microcomputer 11 recognizes it, 'a'nd proéeeds
from step S116 to step S1i17 'fo'.r' ove-rlaYi_ng' the
desired data from the first memdry" 15 on "the_ data in
the second memory 16 by computing functions XR, XC.
10 Under this condition, the row .' a&dress_' DR' and the &/
column add‘reés’ DC of the first memory 15 come to

have "0" (step S118).

Meanwhile, if the row and column addresses of the.

15 third memory 17 have the same value of "0", first .
- the program proceeds from s‘tgp S119 to step S120 for
increasing the column 'addréSS If the _column
address has not yet been reached the final column.

address 715 of the electronic " L _ | U



Meanwhile, if the row and col urm addresses of the 15 third menory 17 have

the same val ue of  "0", first the.:program proceeds fromstep S119 to step
S120 for increasing the colum address. | f the colum address has not
yet been reached the final colum address 715 of the electronic - 23 -

panel 20, the programreturns fromstep S121 to step S119 for increasing
t he col um address by one.. When the col umm address reaches 715, the program

5 proceeds to step S122, and the mcroconmputeer 11 increases the
row address of the third nenory 17 one by one. During the increase of the
row address, if the row 10 addr es@23has a value other than 255, the

program proceeds fromstep S123 to step S124 to clear the colum address to
"0" gnd returns tanedp26}1the \axoguan returfns ranigteps312)R BO ostepe
“third«henory 15 17 have a value of "1", the mcroconputer 11 overl ays

the contents of 819 forrincreasing the column address B¥RPS: 16 and

i ncreases the colum address of the first

When the column address reaches 715, the program
5 proceeds to step $122, and the microcomputer 11
increases the row address of the third memory 17 one by

During the increase of the row address, if the row
10 address has a value other than 255, the program

proceeds from step S123 to step S124 to clear the

column address to *0* and returns to step S119.

Meanvhile, if the addresses DR,DC of the third memory

15 17 have a value of *1", the microcomputer 11 overlays:
the contents of the first memory 15 on the second
memory 16 and increases the column address of the first
memory 15 by one (step S125 and step S126).

20 .  Thén the microcomputer 11 makes a judgment as to
- whether the column and row addresses have a value of

1=, If. they do not have a value of "1".-, the program '
returns from step S127 to step $125 to repeat the above



menory 15 by one (step S125 and step S126). 20 Then the m croconput er
11 makes a judgnent as to whether the colum and row addresses have a
value of "1". If they do not have a value of "1", the programreturns from
step S127 to step S125 to repeat the above - 24 - described steps S125
and S126, and if the colum and row addresses of the third menory 17 haye
a.value of "1", the next columm address is increased by one (step 8128) 5
Thereafter, when the colum address reaches 715 by repeating the above
descri bed steps, the program proceeds fromstep S129 to step S130 for
increasing the row address by ong.94 lf the row address has a value 10

ot her than 255, the mcroconputer 11 sets the colum address to

(step S131), adkseeibéds sprsmslméﬂd)fs126¢paﬁﬂ3£ftﬂzesbéluﬁ1|&ﬂ0 reQJt
the above described steps. wever, if the row address has a val ue’
correspondi ng frow addkessébeofxthbnﬁhmmxbtembhy 1% have paogvalues of
t erm nat ed. : :

*1", the next column address is increased by one (step

$128).

Thereafter, when the column address reaches 715 by
repeﬁting the above described steps, the program _
proceeds from step S§129 to step S130 for increasing the o/
row address by one. If the row address has a value '
10 other than 255, the microcomputer 11 sets the column
address to "0" (step S131), and returns the program
from step S132 to step 5119 to repeat the above
described steps.. However, if the row address haS'é
value corresponding to 255, the execution of the
15 - program is terminated.



- 25 - CLAIMS 1. A net hod of producing a video signal of an inmage
conprisi.ng a portlon of a first imge overlaying a 5 portion of a second

i mge, conprising the steps of: (a) storing a first -video image in-a first
menory ieans and storing a second video image in a second nenory neans; (b)
di splaying the first video image on a displ @ rmeans; 10 (c) defining an
overlaying area of the displayed first video inage in response to user

i nput conmands; EBAIMS:t oring data defining the shape of the overlaying area
inathird nenory neans; (e) di spl ayi ng the second vi deo i mage on the

di splay 15 . means; (f) superinposing a dumy inage corresponding to

fggastored overlaylng are%agﬁisoon t he daspla ed,. egon%.vg- eo 'naﬂeﬁaggg
g the superinpBs FnRgedycing av# fO2f 19 ffte

di spi 'ed second vtlngggsagggeal n re fggeot useh EUtltﬁggmgangvérlaylng a
5 portion of a second image, comprising the_steps of:

(a) storing a first vidéo image in a first memory means
and storing a second video image in a second memory
means;

(b) displaying the first video image on a display means;

— 10 (¢) defining an overlaying_area of the displayed first
video image in response to user input commands;

(d) storing data defining'the shape of the overlaying
area in a third memory means;

(e) displaying the second video image on the display

is means;

(f) superimposing a dummy.image corresponding to the
stored overlaying area data on the displayed second
video image;

L (g) locating the superimposed dummy image at a location
20 in the displayed second video image in reponse to
user input commands;

(h) in .response to a further user input command,
replacing the dummy image portion of ﬁhe displayed
image with image data of the first video image from

25 the overlaying area defined in step (c¢) to create an
‘overlaid video image; and
(1) generating a video signal from the overlaid video

image data.

(T



(h) in response to a further user input conmmand, réplacing the dumy

i mage portion of the displayed image with i mage data of the first video

i mge from 25
overlaid video

the overlaying area defined in step (c) to create an
i mge; and (i) generating a video signal fromthe overlatd

vi deo i nage data. - 26 - 2. A net hod 26cerding to claim1, wherein the
dummy i mage conprises the outline of the overlaying area. 3. A net hod

according to clza m A wmethodn adepwiing ntos dlaiwhit e. wherein ritheyodummy

according to claim1, 2 or 3, wherein thé first and second video images are
stored in digi tiMagerepmprises thenocuppinat 95 £be everilaying @r@do i mages,
conprising first and second nenory neans for storing first and second i nput

video i mage data of first and second video images, third nenory.nmeans, ;<

di spl ay neans for displazin vi deo .i, mages ontraql ans jncludin
hod 3 PR O

command 15 in
| mage, wher?'n

10

15

20

25

. 8.  An apparatus-according'to'claim 5, 6 or 7, wherein

mefarfie GERERLREaRS FIRIBhdrut

féua&&ggrol heang IS arranged to

4. A method according to claim 1, 2 or 3, wherein the

first and second video images are stored in digital form.

5. ~An apparatus for overlaying video images, comprising

first'and second memory means for storing first and

second input video image data of first and second video

images, third memory means, display means for displaying

video images, control means including a user command
input means, and output means for outputting an overlaid
video image, wherein the control means is arranged to

perform a method according to any one of claims 1 to 4.

6. An apparatus according-to-claim 5, wherein the user

command input means includes a graphics tablet.

7. An apparatus according to claim 5 or 6, including

synchronizing signal separating means for separating
synchronizing signals 'from,_an input 'composite video

signal to provide timing signals to the control means.

the control means includes a microprocessor.

. * [ L M s *
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performa method according to any one of claims 1 to 4. 6. An appar at us
according to claim5, wherein the user 20 conmand input nmeans includes a
graphlcs tablet. 7. An apparatus according to claim5 or 6, including
synchroni zi ng signal separating means for separating synchronizing signals
froman input conposite video 25 signal tb 7OV|de timng signals to the

control means. i ne udeoh BeSh T ez dAvias Vifed TyRges Stbstagbiatyy asy
t hod of I t. h b d b
Wih referonce ¢ RefebBERSLINASRCRYBRACHALR et Rt RS LS
appargtus .for @V@Eéag%gg$P¥h§fgg d%gagﬁg?substantlally as herelnbefore
gur es

descr&bed with ré?erence t he acconpanyi ng draw ngs.
11111771 11211211 11111121711111211112 '

5 10. An apparatus for overlaying video images
substantially as hereinbefore described with reference to

Figures 2 to 4 of the accompanying drawings.

* [ L M H *



