~N

Description

Tel evi si on B8l

Rel at ed Applg cations & Pri Othli Uh is relatIBI Q:d fBﬁtiﬂﬂ pPatent

related to Briti
El ectronic Billb

Fpuliegtiehls C%#l%ﬁf??f[#@bﬂé%s?ﬁ%ﬁ%fg%ﬁ?em

Transmni ssi on Facmillhearﬂzl ed AFcethod L Advertising Using Existing

10

AR}

15

20

25

30

Television Transmission Facilities, filed February 13,
1991 by Roy J. Rosser & Martin Lleach, which
application is based upon a provisional application
filed February 14, 1990. In addition, this
application is related to British Patent Application
Serial No. 8019770.8, entitled Audio Enhanced
Electronic Billboard, filed September 10, 1990 by Roy
J. Rosser.

Technical Field

The present invention relates to a method of
advertising using conventional television transmission
facilities. 1In particular, the invention relates to
methods for merging or inserting a chosen image into a
preselected existing image portion of a television
service.

Background Art

The conventional methods for merging video
images include the "blue screen® or "chromo-key"
techniques. For example, these techniques are used in
the broadcast industry- - to show weather forecasters
positioned in front of weather maf:s. In this
technology, the forecaster is filmed in front of a
screen having a particular pre-determined color. The
screen color is usually blue, hence, the name of this
technique. The technique calls for substituting the
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The conventional nejduyia,f O'eHid Oitchnflffe does not provide for the
integration of the two images. That is, the two
images are merely superimposed. That is why the
forecaster must make sweeping and general motions to

15 indicate positions on the map. This limitation is
important when considering this technique for an

- advertising application.

There are of course other techniques which
enable the insertion of video images into an existing

20 image which are basically employed at the studio and

which utilize <complicated console devices to
superimpose a video picture on another video picture.
Essentiglly the present technique involves a
completely different approach with great applicability
25 to television advertising. As will be explained, the
present application relates to a method of advertising
using existing television transmission facilities in
which the advertiser selects predetermined areas in a
video scene. These areas are then recognized using
30 existing technology as pattern recognition techniques
and the content of these areas is replaced by
inserting an image or images ©of the advertisers

choosing. In order to accomplish the present
invention one must recognize the selacted
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sound and otherwise imparting modulation to the
10 message to distinguish the message during the course
of the television program. such techniques will be
further described. Basically, it is believed that the
techniques to be described herein have extreme
usefulness and applicability for the display of
1s advertising in television sporting events such as
tennis matches, boxing, baseball, football and so on.
While there is particular applicability to such events
the techniques described may be adapted to all formats
of video presentation and have general applicability

20 to the field of advertising.

As will be described and in order to
adcomplish this result, one must basically select an
object or an area within a given video image. For
example the area selected may be a televised tennis

25 court. This area is then recognized in each of a
subsequent stream of video images and once recognized
the video content of that image is replaced with a
desired content which may be an advertising
commercial, logo or some other matter. The insertion
30 and replacement of the existing video image with the
new material is accomplished completely independent of
the size of the image in subsequent television scenes
or frames. The system described herein will always
recognize the particular area selected no matter what
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15 device is required to select, recognize and substitute
images to be broadcast on live televised events. The

— device detects part or all of an object or objects
"~ within a video image and uses the position of the
object or part thereof as a reference. The device

20 then positions another still or video image into the
original image at the reference location. The still

or video image is positioned accurately so that the
final composite image appears as though it is part of

the original scene. That 'is, the added image is

25 seamlessly and realistically incorporated into the
- original event. The appearance of the added image
will conform to the appearance of the origingl scene

when the scene is moved, panned, magnified, zoomed or
otherwise altered in size or perspective. The Systen

30 can also compensate for less distortions by mapping
the distortions in a televised scene and using the
mapped distortions in future processing. All this

must be done in real time, or with a processing delay
being sufficiently small that it can be applied to
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Vision, Graphics and - Image Processing 21, pp. 368-

382, 1983 and "Pyramid-Based Extraction of Local Image

Features with Application to Motion and Texture

is Analysis", by Peter J. Burt, SPIE, Vol. 360, pp. 1li4-
124. |

The "chromo-key" or "blue-screen" technology

may be used in certain applications as an adjunct to

the pattern recognition method. This technology is

20 one way of distinguishing non-replaceable, foreground

pixels from replaceable, background pixels. For

ihstance, in a sport such as tennis, it is usually

necessary to ensure that only the tennis court is

replaced with a message wmerged onto the field of

25. = play. The players or their equipment should not be

affected. One way to accomplish this is to replace

only the green colored pixels that are in the merged

image and are within the color range of the court.

Alternate methods of  distinguishing  between

30 replaceable and non-replaceable pixels include storing

an image of the unoccupied court and subsequently

using that image as a comparison to determine which is

the player/equipment and which is the background.

Another method uses differential motion between the
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be further de®cribkdng8usi cd |fxame stopel iy cathemisimplar means can be
used to temporarily locate a small number of the wvideo
screens or frames. Incorporating a time delay unit
into the present invention will be discussed
hereinafter.

15 Other conventional methods of processing
video signals and images or the like are presented
below. Some of the disclosed methods also use the
Burt Pyramid. '

An example of an apparatus that analyzes

20 signals and the frequency spectrum for the frequency

components of the signals is disclosed in U.S. Patent
No. 3,731,188, Signal Analysis of Multiplicatively
Related Frequency Components in a Complex Signal,
which issued May 1, 1973 to S.E. Smith. Other patents
25 disclosing subject matter related thereto are U.S.
Patent Nos. 3,140,710, 3,315,222, 3,470,468, 3,473,121

and 3,582,957. .
An exanple of an image processing method for
reducing noise in the image is disclosed in U.s.
30 Patent No. 4,442,454, Image Processing Method Using a
Block Overlap Transformation Procedure, which issued
April 10, 1984 to P.G. Povell. In the method
disclosed, the image is divided into blocks of image
elements which are transformed according to the linear
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I ndependent of the Size of, the i1,nage 1.n, subsequent el evisjon scenes
patents disclos;néysubject matter related thereto are
15 U.S. Patent Nos. 2,921,124, 3,051,778, 3,742,201,
4,222,076, 4,261,018, 4,261,043 and 4,286,330.
An example of an image-processing system
employing coring techniques to reduce a noise
component of an image signal is disclosed in U.s.
20 Patent No. 4,523,230, System for Coring an Image-
Representing Signal, which issued June 11, 1985 to
C.R. Carlscn, et al. The Burt Pyramid spectrum
analyzer and synthesizer (U.S. Patent No. 4,674,125)
may be employed with the system disclosed in the '230
25 patent, so that the system can operate in real time on
a videp signal of a scanned television image. Other
patents disclosing subject matter related thereto are
U.S. Patent Nos. 4,163,258 and 4,463,381.
An example of a method and an apparatus for
30 reducing image data while retaining the ability to
observe objects with high spatial resolution is
Reduction Technique, which issued September 8, 1987 to
C.R. Carlson, et al. Other patents disclosing subject
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enploying The Burt Pyramid as disclosed in U.S. Patent

10 No. 4,674,125. Other patents disclosing subject

matter related thereto are U.S. Patent Nos. 3,737,855,

3,887,762, 3,973,239, 4,000,399, 4,010,446 and

4,661,986, .

Thus as one will ascertain the advertising

15 method and apparatus of this invention requires very

precise positioning of a new image into an existing

image. The techniques to be described employ pattern

recognition apparatus which recognizes pre-selected

features or portions of a typical television scene.

20 These features can then be used to 1locate the

position, size and perspective of an artificial

electronic advertising message which is added in the

exact congruency with the replaced recognized image

and appears to the end user as if it were part of the

25 original scene. The added material is inserted into

the pre-selected scene independent of size of the

selected feature as varying on a frame to frame basis.

Disclosure of the Invention

30 Apparatus for altering a video image display
to provide a substituted display of desired indicia
within a preselected portion of said video image
display and independent of the size of said selected
portion which size is strictly a function of the TV
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Figs. 2, 3 and 4 are different perspective
plan views of a television image of a tennis court
showing how the logo is positioned by the system of

20 Fig. 1 on the tennis court as a function of different
' perspective views of the court as taken by a typical
television camera.

s e For Ca o e

25 Referring to Fig. 1, there is shown a block
diagram of a general format of a system employing the
apparatus to be described. Before proceeding with a
description of the apparatus depicted in Fig. 1, the
following comments are pertinent.

30 The uses of the apparatus and method relate
to advertising and include but are not 1limited to
advertising which occurs durihq sporting events where
a field or other scene is normally depicted such as a
tennis court, a baseball field, a football field and
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advertising appearing on a tennis court or playing

10 fields. By making the advertising a discrete part of

the action the game does not have to be interrupted.

Even in sports where there are breaks for advertising

the method and apparatus to be described is of benefit

to advertisers because the message can be displayed

15 while the audience's attention is focused on the

action. Apart from this particular application, which

relates to advertising, one can also recognize by

means of the pattern recognition schemes and boundary

lines which are associated with a typical sports court

20 such as the serve line in tennis, the foul 1line in

basketball, the various field 1lines in baseball,

football and so on. These lines can be further

recognized and enhanced by artificially including

markings for the various field or other lines or

25 boundaries. Apart from such other items, advertising

messages can be displayed and then changed and so on
during a single televised event. .

Referring to PFig. 1, there is shown a

replica of a typical tennis court 12. The tennis

30 court is separated by a net and has a back court

designated 11 with a fore court 13. The tennis

court 12 is shown in a perspective view. Shown is a

television camera 14 which is in the process of

recording the sporting event or tennis match. The
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applications as agyfehbie! egRipment. The cameras provide a view of the
‘tennis match through a different perspective or
15 different visual planes. Thus as one can ascertain
from Figs. 2, 3 and 4, the logo will appear in exact
conformity with the perspective view of the court so
that it will appear as if the logo were permanently .
imprinted on the actual court being televised. Thus,
20 the television camera 14 is shown televising the
tennis match. As will be explained, the ocutput of the
camera 14 is coupled directly to a main image
television receiver 16 which receives the video signal
from the camera and which provides a display of the
25 television signal as shown on the display screen. The
camera 14 is also coupled to one input of an image
analyzer 17. .
The equipment also includes a microphone 15
utilized to pick up sound from the area being
30 televised with the output of the microphone coupled to
an input of the image analyzer 17 and also coupled to
the input of an audio analyzer processor module 26.
The output from the audio analyzer processing module
26 is directed to an input of a second image source
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that the image synthesizer has one output coupled to
one terminal of a switch 32 which interfaces with a

15 transmission/reception system 31.
The other terminal of the switch 32 |is
coupled to a television receiver 30 which as seen in
Fig. 1 has the inserted 1logo positioned on the
selected portions of the tennis court. The television
20 receiver 30 is indicative of a user's television as
for example used by a consumer viewing the sports
event. The operation of the system is basically as
follows. Before proceeding further it is understood
that the camera 14 and microphone 15 in conjunction
25 with the above noted equipment can directly operate to
provide a normal television signal to be transmitted
by the transmission and reception system 31 to remote
television receivers as 30 as is conventional. Hence,
it is indicated that the television camera 14 as well
30 as the microphone 15 and associated equipment are
conventional components and therefore capable of
providing a typical, normal, unaltered television
signal and Aisplay. The distribution of the television
signal is accomplished via the transmission/reception
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smal | nunbeioof tlge V'q. ered to :.ncorporate the advertising message

which as indicated may be a slogan or image. The

- alteration may take place at the originating site of

the event, at a network broadcast center, a 1local

broadcast Center, at a local broadcasting station, at

15 a cable headend or any other site where video signals

are disseminated. As one will ascertain, the

equipment shown in Fig. 1 is universally adaptable to

be utilized at any particular 1location and is

relatively small and transportable. The added message

20 which is provided by the separate video source 27 may

be prerecorded on a tape or stored by other means and

evéntually will be merged into the video stream by the

image synthesizer 20. The image synthesizer 20 uses

data from the image analyzer 17 and from the frame

25 storage and delay device 19. The essence of this

method of advertising is to incorporate the added

message from the secondary source 27 into :I:he main

image recorded by camera 14 so that the end viewer who

is watching the television screen associated with

30 receiver 30 believes that the image is actual

imprinted or otherwise permanently 1located on the
tennis court at the actual site of the match.

Also, as shown in Pigs. 2, 3 and 4 the logo

is actually added to the television court display even
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Transformati on Prpeegide, thie cdompositie picture as shown on the screen
of television receiver 30. The image analyzer 17, the

15 image synthesizer 20, the delay module 19 and the
video source 27 as well as the audio analyzer and
processor 26 constitute the modules which operate to
provide the merging of the advertising message with
the video signal as will be further described.

20 The irmage analyzer 17 includes a
conventional computer such as a PC or mini-computer
inéluding a suitable memory such as a hard drive and
s0 on. The image analyzer computer 17 is programmed
to take the television signal emanating from camera 14

25 to store the signal and to process the stored signal
according to a selected pattern recognition technique
80 that the incoming video image is processed in real
time. The image analyzer 17 may be associated with
suitable operating interface equipment such as a

30 keyboard, a light pen or a mouse to allow the operator
to originally select the landmarks desired in the
original scene. In this manner the operator will for
exanple cutline the tennis court 12 as present on the
screen of the monitor receiver 16X. The monitor
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line and each posit on a ong a line 3 represented by

a suitable digital number corresponding to the color
10 intensity or content at the line position or to the

monochrome content of the line position.

Techniques for converting television signals
into digital signals including pixels are extremely
well known. Hence one can store the entire

15 representation of a complete television frame or image
within a conventional memory by conventional
technigues. The light pen or other marking device
which is associated with the image analyzer provides
an outline of the image which is to be recognized by

20 pattern recognition program such as described in U. S.
Patent 4,674,125 wherein the Burt Pyramid Algorithm is
employed as one well known technique. While the Burt
algorithm as indicated above is extremely useful in
implementing pattern recognition to therefore enable

25 the system to recognize the tennis court, many other
techniques for pattern recognition including other
algorithms may be used. There have been entire books
and volumes written on pattern recognition and image
processing. See for example "The Proceedings of the

30 IEE", May, 1979 issue entitled "Pattern Recognition
and Image Processing”, Volume 67, Num. S5, Pgs. 705 -
880. Many of the above noted patents describe various
other techniques for performing pattern recognition.
The image analyzer 14 as well as the image synthesizer
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18 each of the hierarchy of the component images in going

from the highest octave component to the lowest octave
component image. This algorithm is computationally
effective and can deal with visual images that are
intended for viewing by human beings within the
20 typical televisjon frame rates. There are other
techniques which can also be employed to process the
image, and, as indicated, the frame and storage
device 19 can for example delay many frames and hence
the processing can be slowed down a great deal
25 depending on whether or not one wishes a simultaneous
transmission of the actual event or a delayed version
thereof. Operation of the system as indicated is
basically as follows. The operator views the image as
presented on the monitor television receiver 16 and
30 marks selective portions of the outlines of the court
or the net area to choose or to direct that portion of
the displayed image to be recognized and where the
advertising indicia " will be inserted. In this
particular example the operator will mark the upper
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' 10 is generated by the second image source 27 is made to

appear as part of the background and does not

interfere with objects or people in the foreground.

This is accomplished by allowing the logo to key over

specific colors or ranges of colors such as the color

1s of a court in the tennis match.

As one understand a tennis court for example

is a certain shade of green. Thus the areas 11 and 13

are green or some other color which completely

differentiates from the colors of the uniforms as well

20 as the skin of the players or participants. By means

of conventional RGB color processing the image

analyzer can therefore store information relating to:

1) the outline of the court as selected by the

operator and 2) the color of the court as further

25 evidenced by the detail in the video image. 1In this

manner the image analyzer 17 transfers information to

the image synthesizer 20. The image synthesizer

receives information relating to the position and

location of the court portions 11 and 13. The image

30 synthesizer 20 then takes the video information from

the second image source 27 and inserts this

information in the images of the court section 11 and

13. This insert appears as the logo which is depicted

in Figs. 2, 3 and 4. This insertion is done by means
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colors such as clothing and flesh colors one will only
provide the logo in the areas 11 and 13 and the logo
15 will be obscured by the players as to only the portion
of the player that overlies the 1logo. Hence it
appears as if the logo is actually painted directly on

the tennis court. -
Apart from color recognition, one can
20 distinguish between the tennis court and the
background of the court by other techniques such as
optical image analysis and so on. For example, motion
regarding the video content can be easily detected by
responding to frequencies present at the scanning rate
25 (horizontal). Thus, the prior was capable of
detecting motion by responding to such frequencies.
Hence this system can be used to insert the logo only
in the selected area and only when motion is not
detected. Motion can also be detected on a frame-to-
30 frame comparison of video content. The resultant
effect is to allow a viewer to watch the televised
match discreetly and completely as it is occurring
with advertising conspicuously added directly on the
court. The advertising or logo could be of any
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on the pitcher's mound or any other selected place.

It is actually up to the advertiser and the user to

determine where the logo is to be inserted, and the

15 system assures that the logo inserted will always be

in proper perspective no matter how the particular
sport event being televised is viewed.

The frame storage and delay device 19

operates to allow the analyzer 17 as well as the image

20 synthesizer 20 to process the signal in real time.

Thus, the time delay module receives the signal and,

basically, 1s a frame store or a multi-frame store

device. The frame and storage delay module 19 can

utilize CCD devices or MOS technology or other frame

25 storage devices and technologies. There are virtually

many devices in the prior art which can store single

frames or multiple frames of video. The frame storage

device, again as indicated, can be any memory medium

that has relatively fast read/write times so that it

30 can compatibly operate with the video signal. The

amount of delay and storage depends on the speed of

the analyzer 17 as well as the quality of the image

from the: video camera 14. For larger and high

definition video formats one would require more
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vi deo signal for inserting . )
as the microphone 28 are included, and basically the

10 microphone is a conventional component for providing
sound to enable the transmission of normal television
signals. The audio processor 26 monitors the audio
stream emanating from the microphone 28 and the sound
as processed by the processor is used to control

1s aspects of the image as inserted by the second image
video source 27. Thus, the audio processor can
respond to the magnitude of the signal from the
microphone 15 and alter the logo which is displayed on
the court accordingly.

20 For example, let us assume that a point is
made by one player after a rather spectacular rally.
In these instances the crowd usually responds by loud
clapping and cheering. 1In this way in order to fully
emphasize the reaction of the crowd one can utilize

25 the increased sound level to modulate the logo. For
example, to turn the loge on and off, or to change the
color and hence add dimensions to the: overall
televised presentation to further enable the
advertiser to obtain maximum benefit from the

30 advertisement. Such techniques are relatively simple
to implement and are well within the ordinary ken of
one skilled in the art. The audio processor can also
include a voice recognition system which systems are
commercially available. Thus, particular words or
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regard to such recognized words or phrases. The
applications which are available by utilizing the
15 above described technology are too numerous to mention

as is the existing technology which can accomplish
these techniques. Thus, the extensive prior art
listed in the beginning of this application is
indicative of the various different techniques which

20 can be employed to implement the above described
operation. As one can immediately ascertain, the
potential uses of the methods and apparatus described
involve advertising, but as indicated, they can be
utilized in directing the viewer's attention to

25 particular places on the gports court such as
highlighting the outlines of the court.

Another technigque which <can easily be
enmployed by using the techniques is the marking or
modulation of the progress of a ball being utilized in

30 for example a tennis match or during a baseball game.
As one can ascertain in many scenes which are
displayed on television, it is extremely difficult to
follow the flight of a pitched or struck ball. Based
on the real time operation of the algorithms described
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stadiums there 1 Lip'dBilde of the baseball game. The ball can alsoc be
recognized in regard to that employed in a tennis
10 match. As one can understand, in certain tennis
matches such as those played on clay, it is often
difficult to see the ball and hence the above
techniques can be utilized in enhancing the game by
recognition of the ball on a frame-to~frame basis,
1s thereafter marking or inserting indicia indicative of
the trajectory of the ball.

The applications of the above technology in
regard to advertisements are many and include placing
advertising in and around the court of play, placing

20 advertising on a bowling ball or a basketball (either
of which are easy to recognize) placing advertisement
on the bowling alley lane or parts of a basketball or
tennig court including the backboard of a basketball
court or the net of a tennis court. These techniques

25 will enable one ¢to provide inserted patches on
individual players such as on the arm or the back of
the player vwhich then <can be replaceda with
advertisements which can be varied during the course
of a match or can be different in different parts of

3o the country or different parts of the world. One can
utilize the inserted video display to provide
advertising effects such as modulating the display
when a particular event is achieved. One can also
utilize the above described techniques to actually

This Sheet Has Been Replaced




r3 -

| facilities do not exijist. : o
advertising present on the or ef' ewhere, This advertising can

fences
cont i nuousl y2be recogni zed tﬁhf}% t &€hni &ueé"!“F%tMCrFBGH, t Helock
adver tisi ng whi ch diagrameandt |speri ficat bon ahezedn odepicpedydh OFig.f efce

b | aced. i 0 & f f 't ing. field
o o ot have S S L U pSEE 40 Dodibadl BF RIGKTns" e
advertising appea@fd-hfh pregrams vsiddzed fiyimplementistheBeckniokogye
advertising a di sgetiss Rafdidf indfoatdd %ieetﬂé@aﬂeﬁinn%c%ﬁéﬁlﬂgand

interrupted, Even in sports where there are breaks for advertising.t
met hod and &Bpar aﬁ}gqxg'wsdegﬁli ﬁ'ﬁiﬁ’t‘?‘me%eﬁéﬁ 2k Hﬁ}lrt’ﬁm dac khe
the nmessage can bamti,spl apdd vény e ohe audfencrich at agordthimg f ogafncd &

ier st tng. oe. SHCRANLIGLhg bR BRl] o UL &, I8, 8035, Rasen
schemes and bound#fh jxedninimum of affortat edhese Aisgedcdin spbet sanyrt
such as the servegdtientis) dinagtithes’ and ldtier preséRtLeionst Beved | fys
field Iineslgn bai%q% lapplication are applicable. It is, of course,
understood that each and every module depicted in Fig.
1 is available and can be programmed to render the
accomplished task with a minimum of effort.
Thus, the above described techniques are
20 well within the ken of one skilled in the art, and the
aspect of providing a desired video image within a
recognizable pattern associated with a video display
is readily achieved by these technigques. It is, of
course, understood that the pattern recognition
25 algorithm has been basically described as related to
sporting events or events where the field or other
particular object is displayed fairly often during the
televised presentation.
It is, of course, understood that the
30 techniques described herein will have applicability to
other televised events such as contests, game shows
and so on and is not limited in any manner to sporting
events.
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means responsive to said video signal
display for recognizing said selected portion of said
display,

means for generating video signals

15 indicative of said desired indicia to be substituted,
means responsive to said desired indicia
signals and said video signal for inserting said
indicia into said video image display at said
preselected portion.

2. The apparatus according to Claim 1,
further including:

audio processing means responsive to audio
signals associated with said televised scene to alter

5 said substituted display portion according to said
audio signals.

3 The apparatus according to Claim 2,
wherein said display indicia is modulated according to
the intensity of said audio signals, which signals
exceed a given threshold. :

4. The apparatus according to cClaim 1,
wherein said means for selecting includes a light pen
for outlining said portion of said display to be
selected and means for storing said selected outline.
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S signals indicative of said selected portion

independent of the size of said portion with respect
to said displa'y.

8. The apparatus according to Claim 7,
wvherein said pattern recognition means includes means
for performing a pyramid algorithm.

9. The apparatus according to Claim 1,
further including means responsive to colors present
in said video display to inhibit display substitution
during the presence of selected colors, whereby

5 replaceable pixels can be substituted for non-
replaceable pixels.

10. A method for altering a video_i image to
provide a substituted display of desired indicia
within a preselected portion of said video image
display on a frame-to-frame basis and independent of

'S the size of said selected portion on a frame-to-frame
basis which size is a function of the TV camera
perspective employed to create said display,
comprising the steps of:
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inserting said image of said desired indicia
within said recognized portion of said display on a
frame-to-frame basis.

11. The method according to Claim 10,
vherein the step of generating a video image of
desired indicia includes generating a video image of
an advertising format such as a manufacturer's

S trademark or logo.

12. The method according to Claim 11,
wherein said selected portion of said display to be
substituted comprises the boundaries of a sports
court, with said desired indicia including enhanced

5 replicas of said boundaries.

13. The method according to Claim 10,
further including the step of:

detecting the intensity of audio signals
emanating from said televised scene and altering the

5 inserted image according to said detected audio.

14. The method according to Claim 10,
further indicates the step of:

selectively responding to a color present in
said display for inhibiting the insertion of said

5 desired indicia within said selected portion according
to the presence of said color.

15. The method according to Claim 10,
further including the step of:
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portions 11 & 13 of the tenn®$-codf aReShRH |ﬂ°ﬁP§§1"S foundfirimg 10,
desi gnated as | ogowhereipe tived stepyofs recogniZing atnckudesut put  coupl ed

to an inmage synthesi zer 20. Th(if?jggq,gsynt hesi Zgateernn O%Erﬁg‘ﬂ%ﬁd

to the i nage anal yzer Both t theS| zer and t
anal yzer have mpuPQQRH'&t&!’uiﬂs‘%l eU di/ Playalter, paid

device 19 ws ch wi bbrhdmbmwﬁi ;aﬁ.aolaajgmfhtmsn wensyrmiaaugbeitme

Thertaces wih o ERRNERY 66 RrSbecdide’ LEIE ieplayed "ikihe’ elihling
termnal of the swecognition sctoﬁplidd Jacteﬂemmnedadmemmmf

as seen in Fig. I1¢chas sibe 1beﬁeiaﬁd oéoqsarmsestwﬁd opnu@essﬁ.leecw
portlons of the tennis c%gr e te S|on rec lver #@BI ndi cative o a

user's tel evision Y&SP§F ne TR AR LAB P S
event. The operation of thelgysten'l‘he haethaal yaasofdihgwsto Beiadm 16,

ggﬁfﬁﬁg't I”gnf urt her yhlrleS n!2496S A3 it 4 et Py {d CAPHELRENKS | 1
18. The method according to Claim 10,
wherein the step of selecting includes outlining said
selected portion of said display with a light pen and
storing the outline of said 1light pen
5 indicative of said selected portion.
19. The method according to Claim 10,
further including the step of:
modulating said inserted video image
according to the sound intensity emanating from said
S televised scene.
20. The methed according to Claim 10,
further including the step of:
detecting motion in said display during a
frame and inhibiting said video image of sai.d desired
5 indicia into said display according to said detected
motion.
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- 13- system 31 which as indicqtfed may bg¢ a w reI 4s broadcast or a
cable network. Such systens [flor] distrifbuting téeisipp signals are
extrenely well known. I f the $gnder, o- nsert a glven
advertising nessage or .a logo ipja st ﬁ of |t he tel evision display,
the foll ow ng operatlon occurs. S _ I-mage{df the event as present -
on . the screen of the television Hecel ver 16 will .erentually be altered to .
|ncorporate the adverti si ng nmes$dge whichlas indichtled may be ‘a slogan or
I mege. The alteration may tak€lplace atlihe origlgating site of the )
event,  at a network broadcast ¢qnter, a’local brpgdcast center, at a-
| ocal broadcastirng station, at o) '
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a cabl e headend or any other site where video signals are dissen nated.

As one wll ascertain, the equipnent shown in'Fig. 1 is universally
adapt abl e to be utilized at-any particular location and is relatively snall
and transportable. The ‘added nessage which is- prOV|ded by.the separate

vi deo source 27.:nmay be prerecorded on a. tape or stored by ot -her ~nmeans and
eventually mAII :be.’ nerged into the video. st.ream by t hei-mage syntheS|zer.
20. The image synfheSIzer 20 uses: data f-rom'the inege “anal yzer an

t he frane storage - -anddel ay device 19.: The essence of this nethod of
advertising is to incorporate. t he added message fromthe secondary source
27 into the main image-recorded: by canera 14 so that the end viewer who is
wat ching the t el evision screen associated with receiver .30 believes that
the image is -actual .inprinted or otherw se permanently.|ocated on the
tenni.s court at-the actual site of ﬁhe_natch y - Also, as shown in
Figs. 2, 3 and 4 the . Logo (S ac;yéle added to t iﬂeleVISI?HEFOurt di spl ay
even SRR N A o ' T '

FI1G.4
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-14- when the tel eysjon, cal L4 et rredtofollovx}

seani ess and i ncor por at e@htilﬁe ﬂmm fhd’v%r%'ﬂéﬂﬁgdCE?s% ?ﬂge ?’1128 o
I[rggreal;r; O\Tm f Qﬁ gﬁg&gﬁﬁ%ﬁz \A%Eﬂatlarmrﬂowbsyed entdtiedatBlecbiondce -
Beeﬁ given  Billboard: oWl | HebfiSaP R aAdverd1d 1547 BL ERgO etk E NGV e
_ Television 'rransmission Facilities, filed February 13,
1991 by Roy J. Rosser & Martin Leach, which
application is based upon a provisional application
filed February 14, 1990. In addition, this
application is related to British Patent Application
Serial No. 9019770.8, entitled Audic Enhanced
Electronic Billboard, filed September 10, 1990 by Roy

J. Rosser.

e c ie

' The present invention relates to a method of
advertising using conventional television transmission
facilities. = In particular, the invention relates to
methods for merging or inserting a chosen image into a
preselected existing image portion of a television
service.

Backaround Art

The conventional methods for merging video
images include the "blue screen® or “chromo-key"
techniques. For example, -these techniques are used in
the broadcast industry to show: weather forecasters .
positioned in front of weather maps. ~‘In this -
technology, the forecaster is filmed in front of a
screen having a particular pre-determined color. The
screen color is usually blue, hence, the name of this

technique. The technique calls for substituting the

REPLACEMENT SHEETS SG
g Description : paged .l.. to paged "'
B Claim(s) : paged ¥ to pagedSS
[ Drawing(s) : paged.. [.to paged .. 3
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above. Essenti anay, ande fngreparfes WALlaARREIS kg MLEIYe or HPHEYESNt o
the video i magesgnfg aqg&g&d Shedg | rt‘,;&'ue gm adomirgs. 17. Fifée,l Micipe

anal yzer 17 oper tes in con unctlo (o] odul e

19 as well as t rP{‘ ggﬁ v*%t é@g)i%eoééyfjs pi C ure as

shown on the scr:blenl:lmé satewqim uﬁeddie.'ebl‘w cqmrumﬁg%hanawsen-l? Ifhe

| MBge synt hesi Zoge 2foed Nopdif! Elte M6 1 1Dneged FOLhCENR! Fxere |
ah

as the audi o analyzer processor 26 con the modul es i.ch erate
to provide the n¥Reg®g ANY he aitié?tlgf‘ng Qﬁﬁ%gg

wll be f!thhFr peedéténiined blue Tdwmlori nn:gé%gappeqzeras 1A haﬁ%des
a conventiona S a m onpug er I n S bl e
menory such as aggg&ésﬂrl%f%n} ’gﬁ&;ﬁ' &%%ge ana i""Wkiggrrpgtdg:r ‘Tas
programmed to takntegrationviaf onhel ote® SMATRS g ngWT- a#%ra@!let&‘éﬂ ore
the signal and | Enig 88 urel hﬂef%i’f'e% upetidipor@nr di mhdt qéehﬁyt ed qag tern

recognition techy g8aster "aust %a'xréc"s”%é‘é“pﬂé’egna”a feraiP BSEi8Rd b red!

indicate positions on the map. This limitation is
important when considering this technique for an
advertising application. : 1

There are of course other techniques which
enable the insertion of video images into an existing
imag’e which are basically employed at the studio and
which utilize complicated console devices to
sixperimpose a video picture on another video picture.
Essentially the ©present technique involves a -
completély different approach with great applicability
to television advertising. As will be explained, the
present application relates to a method of advertising
using existing television transmission facilities in
vwhich the advertiser selects predetermined areas in a
video scene. These areas are then recognized using
existing technology as pattern recogrnition techniques
and the content of these areas is replaced by
inserting an image or images of the advertisers
choosing. In order to accomplish the present
‘invention one  must  recognize the selected
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indicia is then blended into the original video image

time. The inmagqanglyses A % %gafgsagb?afﬁt Park Of L@k ccepevasiion

i nterface equi pnent such as gen or use al | (iw t he

operator to ori gqaene yand s@la@é‘t"fﬂ'kelaﬁﬂﬁﬁ'ﬂk ejgiFreyne &'Q'PH'
scene. 1N thi s IR, the-raaeraheéweal ddvertistig mxtlinessugest epamns

court 12 as presterM‘r\rt e fig{\tégetrgontﬁgr ‘;&%Q'%lv 1%\11 S{h%he

noni t or celver 16 1s ‘associ at ed
with a conputer mmaﬁepecm:rlg[inqv codoryhassaadatding, ﬁhﬁlgﬁﬂ%ﬁaﬁﬂe"é@heen

whi ch sound and otherwise imparting modulation to the
message to distinguish the message during the course
of the television program. Such techniques will be
further described. Basically, it is believed that the
techniques to be described " herein have extreme
usefulness and applicability for the display of
advertising in television sporting events such as
tennis matches, boxing, baseball, football and so on.
While there is particular applicability to such events
the techniques described may be adapted to all formats
of video presentation and have general applicability
to the field of advertising.

As will be described and in order to
aécomplish this result, one must basically select an
object or an area within a given video image. For
example the area selected may be a televised tennis
court. This area is then recognized in each of a
subsequent stream of video images and once recognized
the video content of that image is replaced with a
desired content which may be an advertising
commercial, logo or some other matter. The insertion
and replacement of the existing video image with the
new material is accomplished completely independent of
the size of the image in subsequent television scenes
or frames. The system described herein will alwvays
recognize the particular area selected no matter what
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1llusion €O The Vviewel Lhalt Wie J4Lcpsdbcld oWiJvee

image can be i mettear eds byctiuallysthatosubiest matten whiek F| PebBgst ored

In menory in rq&alréi,fh Sbdli 9i4al ngis €ime! xel SThﬂsS hethgagaeanaagzeand As
one can ascertain e entire vi

€0 S he SgLe n S :
br oken up |nto%B@@%é@%éheﬁe?ﬁﬁgg?oﬂ‘%?ﬁtig gﬁ BésPFI ﬁ Pong a
line is represgiiffedy amés&ig\bhe drglchbgmabetocopreexbatting twideo col or
I ntensity or c%ent aint hs% .1 ne tthg Yhd edPNegh Iﬁm?gpgt gpt of
[ hI'e h VIS

the line posit ues tor c Ing tel on signals
into digital sithelerigihali ﬁgag«axevsnavbeexﬁener}%@ﬂ viﬁgﬁmstre nce

gpel m‘;ag 5: ﬁr s té’@ a ei‘ivéeeﬁéﬁteﬁéﬂﬁgt aostpibatednpherealekémesi on frame
The 1Tght pen or other nefRiRg G cESRAPERueE QEERERACHEsad BEE 0.
anal yzer provi casperiont tongxion hart nhgchnkguesi s ab insexting Yééeﬁy
hherei n he Buri B R . o e que.
Wiile the Burt results of this particugg appficd% on an eee ronic d
device is required to select, recognize and substitute
images to be broadcast on live televised events. The
device detects part or all of an object or objects
within a video image and uses the position of the
object or part thereof as a reference. The device
then positions another still or video image into the
original image at the reference location. The still
or video image is positioned accurately so that the
final composite image appears as though it is par_t of
the original scene. That is, the added image is
seamlessly and realistically incorporated into the
original event. The appearance of the added image
will conform to the appearance of the original scene
when the scene is moved, panned, magnifieqd, z.oomed or
otherwise altered in size or perspective. The System
can alsc compensate for less distortions by mapping
the distortions in a televised scene and using the
mapped distortions in future processing. All this
must be done in real time, or with a processing delay
being sufficiently small that it can be applied to
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computation on a video image in such a short time with
?ggori _tth_m ast i ”td%]ciéi:?ﬂgaliﬁ-'&’tﬁg}él [ emefigiSgkula iwel PkAGRN Wetho@itdLr N
many ot her ¢ ecHRFRREESHER:p ARAIYZ IR LRRACPE, HRERAALeInY, pioHaLe SiRp
may be used. Thise descritesd dntiUsSboPatemtd Nol ukp§74ril2Sen entitiedrn
B T O e L P s R Lt o il P
Vol ume 67, Num Appapgéus7dny -CeRo. Camdpon, (9fe 2boANAoA8URS: N JWNR | be
various other teghniigees formaepuRtiRranideis atsogdiscussedhdn nelge
anal yzer 14 as éEuL&iacséttig%sl g eiéf’enéhﬁi‘laé%r Algorithms for Estimating
Local Image Properties", by Peter J. Burt, Computer
vision, Graphics and Image Processing 21, pp. 368-
382, 1983 and "Pyramid-Based Extraction of Local Image
Features with Application to Motion and Texture
Analysis", by Peter J. Burt, SPIE, Vol. 360, pp. 1ll4-
124. _

The “"chromo-key" or "blue-screen"™ technology
may be used in certain applications as an adjunct to
the pattern recognition method. This technology is
one way of distinguishing non-replaceable, foreground
pixels from replaceable, background pixels. For
iristance, in a sport such as tennis, it is usually
necessary to ensure that only the tennis court is
replaced with a message merged onto the field of
play. The players or their equipment should not be
affected. One way to accomplish this is to replace
only the green colored pixels that are in the merged
image and are within the color range of the court.
Alternate methods of  distinguishing  between
replaceable and non-replaceable pixels include storing
an image of the unoccupied court and subsequently
using that image as a comparison to determine which is
the player/equipmeht and which is the background.
Another method uses differential motion between the
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22 are el ectr gdixel®. optical processors and include software capabl e of

i npl enenting the Burt p)ﬂﬁrﬂ&g‘i{ eHET pattdrd nrecb%ﬁmlciﬂ Oﬁoﬁtﬁfdi@ ques
and for processi n he 1 nco 0 In real

al gorithns sud® B"Lﬁ‘f %&ﬁ?‘ﬂigﬁ ﬁﬂﬁ%ﬁ\% o'seﬁ af €E (’:gl &3 ddp1 i ng
t echni que analtyaaaelg & ginite veige htoh apevaite,i or'l‘hambﬁosegnht malyo be

hi er ar chy of Lo r ges in
whi ch each co en;\léé i‘n@:ﬂéﬁ rgegﬂ,; dﬁ_iﬂg q_t,ﬁ:&oeﬂg %%rent

Snent mege o acl an | na iised 0
octave of the%ﬁatﬂﬁlaﬂé&bnbﬁesobﬁ e §P’Pg|%m?ﬁagé’r phits BAY edeant
Gaussi an i naggonger. A fkameeEbo: raﬁ1dtneelawmiﬂdrtﬁeaﬁuceaaaaee

(r)?d'ltjﬁtel ggn;)gnifﬁat‘* %ﬁ’gf rech?{]ﬁc%/jr@dl Ie densﬁyng;nbg%cgfo the ty er archy
screens or frames. Incorporating a time delay unit
into the present " invention will be discussed
hereinafter.

Other conventional methods of processing
video signals and images or the like are presented
below. Some of the disclosed methods also use the
Burt Pyramid.

An example of an apparatus that analyzes
signals and the frequency spectrum for the frequency
components of the signals is disclosed in U.S. Patent
No. 3,731,188, Signal Analysis of Multiplicatively
.Related Frequency Components in a Complex Signal,
which issued May 1, 1973 to S.E. Smith. Other patents
disclosing subject matter related thereto are U.S.
Patent Nos. 3,140,710, 3,315,222, 3,470,468, 3,473,121
and 3,582,957. ‘ |

An example of an image processing method for
reducing noise in the image is disclosed in U.s.
Patent No. 4,442,454, Image Processing Method Using a
Block Overlap Transformation Procedure, which issued
April 10, 1984 to P.G. Powell. In the method
disclosed, the image is divided into blocks of image
elements which are transformed according to the linear
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3,996,421, 4,055,756, 4,057,828, 4,134,134, 4,205,341,

from the highegt t n he | owest octave conponent i nmage.
This al gorit hméf gggd%ﬁt agﬁla)%dglts 28 ] )

[ 4 . . .
that are intended for vi &% ﬁgxwghgl;rﬁﬂé?/?rg%%@ﬁ%?‘fﬁ@f’mﬁtﬁgﬁé?sg‘l?‘éb.rf.ggﬁ
frame rat oS- ti‘hﬁétq&hﬂ.ngof&hﬁﬁefhﬁdmiqﬂenal?maceqf ahsvideocrpignall to
on Tor exampl Sad Pt MY € PhElnt 4 UE Hhe,  TedapdietAS T
down a great dByramdfeiignalorTrnkgfeyng andt APRATREURes “g‘iﬁwﬁ us
t][atnfurari 2sgfgmoﬁgyhaﬁictlg?lgde}igntg,w, aMdekeyed VAssidisdlusedf in Gaeisti on
O e SYSUer akanis Wi hme FS b dnf, APk U, s IS i the
sel ective portisnsubdedtedtid indragisficrn damainwhere (fhe Hignadb iHoose
or to di reﬁiéﬁb&g&d&’%&é Fhagﬂkeéha‘ed Y tReberigiedn zeshayw where
the advertisin rndicira wl I nsert ed. I hi articul ar
exanpl e the opbeatproviide ar k’epﬂri*?ﬂpﬁéf the or:l.gfnai dath. ' ‘Otner
patents dieclosing subject matter related thereto are
U.Se. .Patent Nos. 2,921,124, 3,051,778, 3,742,201,
4,222,076, 4,261,018, 4,261,043 and 4,286,330.
L An example of an imaée-‘,processing systen
employing coring techniques to reduce a noise
component of an image signal is disclosed in U.S.
Patent No. 4,523,230, System for Coring an Image-
Representing Signal, which issued June 11, 1985 to
C.R., Carlson, et al. The Burt Pyramid spectrum
. analyzer and synthesizer (U.S. Patent No. 4,674,125)
may be employed with the systenm disclosed in the '230
patent, so that the system can operate in real time on
a video signal of a scanned television image. Other
patents disclosing subject matter related thereto are
U.S. Patent Nos. 4,163,258 and 4,463,381,

An example of a method and an apparatus for
reducing image data while retaining the ability to
observe objects with high spatial resolution is
disclosed in U.S. Patent No. 4,692,806, Image-Data
Reduction Technique, which issued September 8, 1987 to
C.R. Carlson, et al. Other patents disclosing subject
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An example of an image processing method
-17- court 11 syid £19 Jinvein GHE lorl ndbe RRAE difects W @renimiget ver

sui tabl e devi ce and erefore | NSty uct. or co n qm% 7 to
recognl ze these PR "#g i m%ir%aﬁe cour é{i'gée&
tel evi sed by thdmdh&.a. P&ihentniige sysaaeuaernegnmmmmm%at Bt e,

posi tion and origd yd b@% éhQnCQEnE:a‘éfs MRgH dH CPs0ed - t ldticbéxEi 8, Or
| ogo, which is taken from e secon

1987 to J. Burt, e{: ge SO’H&E: %.nvsé%tti%%t &f.scloses
employing The Burt Pyramid as disclosed in U.S. Patent
No. 4,674,125. Other patents disclosing subject
matter related thereto are U.S. Patent Nos. 3,737,8SS,
3,887,762, 3,973,239, 4,000,399, 4,010,446 and
4,661,986, . _
' Thus as one will ascertain the advertising
method and apparatus of this invention requires very
precise positioning of a new image into an existing
image. The techniques to be described employ pattern
recognition 'appara_t:us vhich recogniges pre-seléci:ed
features or poi:ticns of a typical television scene.
These features can then be used to 1locate the
pos:.t:.on, size and perspective of an artificial
electronic advertising message which is added in the
exact congruency with the replaced recognized image
and appears to the end user as if it were part of the
original scene. The added material is inserted into
the pre-selected scene independent of size of the
selected feature as varjing on a frame to frame basis.

Disclosure of the Invention :

Apparatus for altering a video image display
to provide a substituted display of desired indicia
within a preselected portion of said video image
display and independent of the size of said selected
portion which size is strictly a function of the TV
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comprising means for selectling sald portion of said
appears as partdésplay cto gbealsutestnictutidd, Imganshinésponaj&ertbe*bﬂdt he

second i mage soyhg]g 27 1§ngfde %@egthe é‘h%iﬁg %f&gré)é‘i@cégg does

not interfere w obj '8¢
acconpl i shed bypertdmhnef heaﬂ-ég ksplay, omepnspefatfueeee:eténer videes of

cogorstsugh ats éhénﬁihorélﬁﬁiéaﬁivétlbﬂ tdgidendéesired Chindicia toA{speneth
understand a ten urt for exanple is Ser us e
areas 11 and. 1353‘*’5‘:?'3' uted. means, pespq %J?o?aiahaEﬁgr@w'&%
differenti ates 6ignalbe aplorsabd tvidemi feigmaks feat | imsexttelnki nsafdt he
players or partjgipaghas: i%ﬁdmaé‘ﬁid’f ¢2a¥8Nt i iARje R%.é‘ﬂ.és‘ p&%cesééﬂ&l the

i mage anal yzer can therefqre Z'&are i nformation relating to: 1)
outl'ine of the PtgEpiestedspp 8& by the operator and 2) the coI or of
the court as fuptief Peiscdriotd ¢ ag the video image. In this

manner the inmage anal yzer ﬁnégt 'ia'1§f aeltgf re'&“ﬂl%@k&& hp_ggr#aaﬁagsﬁxq -'1-%?, ng

synt hesi zer  20. The es ZE€r recérves in
to the p05| t i ondaAn@pparatus for recogniz.tng video image formats and

inserting desired indicia therefore according to this
invention. .

Figs. 2, 3 and 4 are different perspective
plan views of a television image of a tennis court
showing how the logo is positioned by the system of
Fig. 1 on the tennis court as a function of different
perspective views of the court as taken by a typical
television camera.

est Mode For Ca (o) e t

Referring to Fig. 1, there is shown a block
diagram of a general format of a system employing the
apparatus to be described. Before proceeding with a
description of the apparatus depicted in Fig. 1, the
following comments are pertinent.

The uses of the apparatus and method relate
to advertising and include but are not limited ¢to
advertising which occurs during sporting events where
a field or other scene is normally depicted such as a
tennis court, a baseball field, a football field and
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advertising can continuously be recognized by the

ocation of, ESCHACLeROU o8 MeRaeld, SR LIECEIBLIERS Undl! her

takes the video I'n mat i rom nage saQurce

inserts thi §si pesmanently paiatiedhgeR & ferce ooFt displayed omng 13.
This insert apppdes cah ¢ rapladeiach i sTdcR Gisilar Midne?, céreadnd. This

nsertion is donecby PaNgne playing Plell® VHTR o'W 2%%ende?y
‘advertising can now include advertising such as
adverti.éing appearing on a tennis court or playing
fields. By making the advertising a discre_te part of
the action the game does not have to be interrupted.
Even in sports where there are breaks for advertising
the method and apparatus to be described is of benefit
to advertisers because the message can be displayed
while the audience's attention is focused on the
action. Apart from.this part’icular application, which
relates to advertising, one can also recognize by
means of the pattern recognition schemes and boundary
lines which are associated with a typical sports court
such as the serve line in tennis, the foul line in
basketball, the various field 1lines in baseball,
football and so on. These lines can be further
recognized and enhanced by artificially including
markings for the various field or other lines or
boundaries. aApart from such other items, advertising
messages can be displayed and then changed and so on
during a single televised event. .
Referring to Fig. 1, there is shown a
replica of a typical tennis court 12. The tennis
court is separated by a net and has a back court
designated 11 with a fore court 13. The tennis
court 12 is shown in a perspective view. Shown is a
television camera 14 which is in the process of
recording the sporting event or tennis match. The
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tennis match through a different perspective or
different wvisual planes. Thus as one can ascertain
from Figs. 2, 3 and 4, the logo will appear in exact
conformity with the perspective view of the court so
that it will appear as if the lego were permanently
imprinted on the actual court being televised. Thus,
the television camera 14 is shown televising the
tennis match. As will be _explained, the output of the
camera 14 is coupled directly to a main image
television receiver 16 which receives the video signal
from the camera and which provides a display of the
television signal as shown on the display screen. The
camera 14 is also coupled to one input of an image
analyzer 17, .

The equipment also includes a microphone 15
utilized to pick up sound from the area being
televised with the output of the microphone coupled to
an input of the image analyzer 17 and also coupled to
the input of an audio analyzer processor module 26.
The output from the audio analyzef processing module
26 is directed to an input of a second image source
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advertising conSR g@ﬁs éga%gked Wg&l %ﬁyf'ﬁﬁ Eé’m © g gdv"é???gl ng
or logo coul d beynthesigzer and the image analyzer have inputs and
~outputs directed to a frame storage and delay device
19 which will be subsequently explained. Also seen is
that the image synthesizer has one output coupled to
one terminal of a switch 32 which interfaces with a
transmission/reception system 31,
The other terminal of the switch 32 is
coupled to a television receiver 30 which as seen in
Fig. 1 has the inserted 1logo positioned on the
selected portions of the tennis court. The television
receiver 30 is indicative of a user's television as
for example used by a consumer viewing the sports.
event. The operation of the system is basically as
follows. Before proceeding further it is understood
that the camera 14 and microphone 15 in conjunction
with the above noted equipment can directly operate to
provide a normal television signal to be transmitted
by the transmission and reception system 31 to remote
television receivers as 30 as is conventional. Hence,
it is indicated that the television camera 14 as well
as the microphone 15 and associated equipment are
conventional components and therefore capable of
providing a <typical, normal, unaltered television
signal and display. The distribution of the television
signal is accomplished via the transmission/reception
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pitcher's noundbe altemedr tsc| docorpprate. thei sadwerkisingp nessage
advertiser and gfifidtbeast O CAvedenierse t B dX8lar Sot0 fifagdiser tefe and
the | ' alteration may take place at the originating site of
the event, at a network broadcast center, a 1local
broadcast center, at a local broadcasting station, at
a cable headend or any other site where video signals
are disseminated. As one will ascertain, the -
equipment shown in Fig. 1 is universally adapté.ble to
be utilized at any particular 1location and is
relatively small and transportable. The added message
which is provided by the separate video source 27 may
be prereddrded on a tape or stored by other means and
eventually will be merged into the video stream by the
image synthesizer 20. The image synthesizer 20 uses
data from the image analyzer 17 and from the frame
. storage and delay device 19. The essence of this
method of advertising is to incorporate the added
message from the secondary source 27 into the main
image recorded by camera 14 so that the end viewer who
is watching the television screen associated with
receiver 30 believes that the image is actual
imprinted or otherwise permanently located on the
tennis court at the actual site of the match.
Also, as shown in Figs. 2, 3 and 4 the logeo
is actually added to the television court display even
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of television rece ver 30. 'I'he gmage anaiyzer 17, the

NI image synthesizer 20, the delay module 19 and the
video source 27 as vwell as the audio analyzer and
processor 26 constitute the modules which operate to
‘provide the merging of the advertising message with
the video signal as will be further described.

T . The image analyzer 17 includes a
conventional computer such as a PC or mini-computer
iricluding a suitable memory such as a hard drive and
so on. The image analyzér computer 17 is programmed
to take the television signal emanating from camera 14
to stoxre the éignal and to process the stored signal
according to a selected pattern recognition technique
s0 that the incoming video image is processed in real
time. The image analyzer 17 may be associated with
suitable operating interface equipment such as a
keyboard, a light pen or a mouse to allow the operator
to originally select the landmarks desired in the
original scene. In this manner the operator will for
example ocutline the tennis _ fyt 12 as present on the
screen of the monitor receiver 16X. The monitor
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a suitable digital number corresponding to the color

B intensity or content at the line position or to the
monochrome content of the line position.

Techniques for converting television signals

into digital signals including pixels are extremely

well known. Hence one can store the entire

representation of a complete television frame or image
within a conventional memory by conventional
techniques. The light pen or other marking device
which is associated with the image analyzer provides
an outline of the image which is to be recognized by
pattern recognition program such as described in U. S.
Patent 4,674,125 wherein the Burt Pyramid Algorithm is
employed as one well known technique. While the Burt
algorithm as indicated above is extremely useful in
implementing pattern recognition to therefore enable
the system to recognize the tennis court, many other
techniques for pattern recognition including other
algorithms may be used. There have been entire books
and volumes written on pattern recognition and image
processing. See for example "The Proceedings of the
IEE", May, 1979 issue entitled "Pattern Recognition
and Image Processing", Volume 67, Num. 5, Pgs. 705 -
880. Many of the above noted patents describe various
other techniques for performing pattern recognition.
The image analyzer 14 as well as the image synthesizer
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reduction in spatial frequency and sample density of
each of the hierarchy of the component images in going
from the highest octave component to the lowest octave
component image. This algorithm is computationally
effective and can deal with visual images that are
in_tende_d for viewing by human beings within the
typ:lcal' television frame rates. There are other
techniques which can also be employed to process the
image, and, as indicated, the frame and storage
device 19 can for example delay many frames and hence
the processing can be slowed down a great deal
depending on whether or not one wishes a simultaneous
transmission of the actual event or a delayed version
thereof. Operation of the system as indicated is
basically as follows. The operator views the image as
presented on the monitor television receiver 16 and
marks selective portions of the outlihes of the court
or the net area to choose or to direct that portion of
the displayed image to be recognized and where the
advertising indicia " will be inserted. In this
particular example the operator will mark the upper
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REPLACEMENT SHEEJaken from the second image sourc31 27 so that it
' appears as part of the original scene. The logo which
is generated by the second image source 27 is made to
appear as part of the background and does not:
interfere with objects or people in the foreground.
This is accomplished by allowing the logo to key over
specific colors or ranges of colors such as the color
of a court in the tennis match.
As one understand a tennis court for example
is a certain shade of green. Thus the areas 11 and 13
are green or some other color which completely
differentiates from the colors of the uniforms as well
as the skin of the players or participants. By means
of conventional RGB color processing the image
analyzer can therefore store information relating to:
1) the outline of the court as selected by the
operator and 2)' the color of the court as further
evidenced by the detail in the video image. 1In this |
manner the image analyzer 17 transfers information to
the image synthesizer 20. The image synthesizer
receives information relating to the position and
location of the court portions 11 and 13. The image
synthesizer 20 then takes the video information from
the second 1image source 27 and inserts this
information in the images of the court section 11 and
13. This insert appears as the logo which is depicted
in FPigs. 2, 3 and 4. This insertion is done by means
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will be obscured by the players as to only the portion
of the player that overlies the 1logo. Hence it
appears as if the logo is actually painted directly on
the tennis court. -

apart from color recognition, one can
distinguish between the tenmnis court and the
backg_ro_und' of the court by other techniques such as
optical image analysis and so on. For.example, motion
regarding the video content can be easily detected by
responding to frequencies present at the scanning rate

(horizontal). Thus, the prior was capable of

detecting motion' by responding to such frequencies.

Hence this system can be used to insert the logo only

in the selected area and only when motion is not

detected. Motion can also be detected on a frame-to-

C frame comparison of video content. The resultant
effect is to allow a viewer to watch the televised
match discreetly and completely as it 1is occurring
with advertising conspicuously added directly on the
court. The advertising or logo could be of any
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ad vertisements on the back wall of a baseball field or
on the pitcher's mound or any other selected place.
It is actually up to the advertiser and the user to
determine where the logec is to be inserted, and the
system assures that the logo inserted will always be
in proper perspective no matter how the particular
sport event being televised is viewed.

The frame storage and delay device 19
operates to allow the analyzer 17 as well as the image
synthesizer 20 to process the signal in real time.
Thus, the time delay module receives the signal and,
basically, is a frame store or a multi-frame store
device. The frame and storage delay module 19 can
utilize CCD devices or MOS technology or other frame
storage devices and technologies. There are virtually
many devices in the prior art which can store single
frames or multiple frames of video. The frame storage
device, again as indicated, can be any memory medium
that has relatively fast read/write times so that it
can compatibly operate with the video signal. The
amount of delay and storage depends on the speed of
the analyzer 17 as well as the quality of the image
from the video camera 14. For larger and high
. definition video formats one would require more
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utilized in enhanci
sound to enable the transmission of normal television

signals. The audio processor 26 monitors the audio
stream emanating from the microphone 28 and the sound
as processed by ¢the processor is used to control
aspects of the image as inserted by the second image
video source 27. Thus, the audio processor can
respond to the magnitude of the signal from the
microphone 15 and alter the logo which is displayed on
the court accordzngly.

.For example, let us assume that a point is
made by one player after a rather spectacular rally.
In these instances the crowd usually responds by loud
clapping and cheering. In this way in order to fully
emphasize the reaction of the crowd one can utilize
the increased sound level to modulate the logo. For
example, to turn the logo on and off, or to change the
color and hence add dimensions to the: overall
televised presentation to further enable the
advertiser to obtain maximum benefit from the
advertisement. Such techniques are relatively simple
to implement and are well within the ordinary ken of
one skilled in the art. The audio processor can also
include a voice recognition system which systems are
commercially available. Thus, particular words or
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above described technology are too numerous to mention
as is the existing technology which can accomplish -
these techniques. Thus, the extensive prior art
listed in the beginning of <this application is
indicative of the various different techniques which
can be employed to implement the above described
operation-.' As one can immediately ascertain, . the
potential uses of the methods and apparatus described
involve advertising, but as indicated, they can be
utilized in directing the viewer's attention to
particular places on the sports court such as
highlighting the ocutlines of the court.

Another technique which can easily be
employed by using the techniques is the marking or
modulation of the progress of a ball being utilized in
for example a tennis match or during a baseball game.
As one can ascertain in many scenes which are
displayed on television, it is extremely difficult to
follow the flight of a pitched or struck ball. Based
on the real time operation of the algorithms described
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1 are devoid of t%réy c%%%‘csle Ion _%%n'glagsébgala!g%%rel.t hﬁeogall can also be
| recognized in regard to that employed in a tennis
match. As one can understand, in certain tennis
matches such as those played on clay, it is often
difficult ¢to see the ball and hence the above
techniques can be utilized in enhancing the game by
recognition of the ball on a frame-to~frame basis,
thereafter marking or inserting indicia indicative of
the trajectory of the ball.

The applications of the above technology in
regard to advertisements are many and include placing
advertising in and around the court of play, placing
advertising on a bowling ball or a basketball (either
of which are easy to recognize) placing advertisement
on the bowling alley lane or parts of a basketball or
tennis court including the backboard of a basketball
court or the net of a tennis court. These techniques
will enable one to provide inserted patches on
individual players such as on the arm or the back of
the player which then can be Treplaced with
advertisements which can be varied during the course
of a match or can be different in different parts of
the country or different parts of the world. One can
utilize the inserted video display to provide
advertising effects such as modulating the display
when a particular event is achieved. One can also
utilize the above described techniques to actually
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this application are applicable. It is, of course,
understood that each and every module depicted in Fig. -
1 is available and can be programmed to render the
accomplished task with a minimum of effort.

Thus, the above described techniques are
well within the ken of one skilled in the art, and the
aspect of providing a desired video image within a
recognizable pattern associated with a video display
is readily achieved by these techniques. It is, of
course, understood that the pattern recognition
algorithm has been basically described as related to
sporting events or events where the field or other
particular object is displayed fairly often during the
‘televised presentation.

It is, of course, understood that the
techniques described herein will have applicability to
other televised events such as contests, game shows
and so on and is not limited in any manner to sporting
events.
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dlsclosed prior art.

tel evi sed presentati on. It j_s, Ittharegﬁra ursg;dmaowgthatthae
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ed  herein w | cability to oth eV|se
events such as é‘ﬁe&t‘t gﬁﬁedﬁﬁﬁﬁg\"ﬁ‘ﬁ% %ﬁ‘ hﬁ IR I"ﬁ?ﬁjt ﬂ
manner to sport idtg bserunderstood that alternate embodiments 2¢an be
Each and every wfilldyéd b Cehed é&ﬂ&’r?ai‘a%ontent and scope of the

invention is erbodied in the enclosed claims.
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LS INereiide. didp1aY Cdnd aﬁgEﬁahgieethow daze | B2d ggyain has

great utility, an erst 0o er nat odi nment s
enpl oyed but tﬁ%lgﬁﬁ%‘i‘al”ﬁ'aﬁ?éntwh Eéﬁ@ de et E?Fﬁ\;é'ntq dapet gﬁﬁoefed in

the enclosed ctReN®rv camera, said TV camera operable -at various
- 25 - different perspectives employed to create said
display, comprisings

means for selecting said portion of said
display to be substituted,

means responsive to said video signal
display for recognizing said selected portion of said
display,

means for generating video signals
indicative of said desired indicia to be substituted,

means responsive to said desired indicia
signals and said video signal for inserting said
indicia into said video image display at said
preselected portion. |

2. The apparatus according to Claim 1,
further including: '

audio processing means responsive to audio
signals associated with said televised scene to alter
said substituted display portion according to said
audio signals.

3 The apparatus according to Claim 2,
wherein said display indicia is modulated according to
the intensity of said audio signals, which signals
exceed a given threshold. _

4. The apparatus according to Claim 1,
wherein said means for selecting includes a light pen
for outlining said portion of said display to be
selected and means for storing said selected outline.
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CLAIMB 1. A nethod of &d t erThg PARRAAFYSiSPrdIng, 0 pFifide &,
- substituted di splfyrtiHericiriciiimgis cia within a portion (11, 13) of the

vi deo i nmdge di splay on a fr o-fr [ S ] o] r

sel ected portion on a frarrefﬁn‘lgai ne2 asgggbﬁﬂ%% crggom%&?l%&ggbﬁgzed
operabl e at vari otided fskgnalt andspadd; Véﬁ%@@&iﬁgrﬂ#pmiFmtiﬁecptat e
the display, the fofd idekirda ﬁﬁ&iéﬂ&rféﬁoﬁﬂb%nbothet EH&iﬁ-i dr{' aAheramene,

t he net hod conprisin creatin nd| [o cre one
or more predefindPT g‘é’éﬁzﬂﬁ%{ﬁ ey f@sﬁ‘gﬁ B e§ a'éﬁggy
(27); usi ngn an reEY Bine ibdseidace (16 21) to identify one or nore

| andmarks in the scene from the #ﬂ@gﬁaﬁaﬁiﬁ:§cﬁ%o%15@e @bSpbiiéiﬂd

storing a representation of ‘t he
operator interfadhqnein 283id, Jaeans fRSPERsiVe |‘?9tﬁ%i§cé’|4éef9 ani-Eﬁél

i mge of the scengig &ﬂ.d em&m&ey ?hheei'?ﬂ Q@dd@hi&fxohhﬁaéﬂﬂefebpbﬂﬂive
di sti nct fromth en | andmar ks, usi
fofl arid hapLals ) BRGRARRS |

fic
representation of cf h&2 f‘é
t he scene using psigraks recn@id:abiw@l?) oft heisalid t o shdtetigthe t portdoati on

of the target, anghGbfadficOSP! the! B A0544 1 88181 pbP1BY With | BebBBet
di splay; and
: to said display.

8. The apparatus according to Claim 7,
wherein said pattern recognition means includes means
- for performing a pyramid algorithm.

9. The apparatus according to cClaim 1,
further including means responsive to colors present
in said video display to inhibit display substitution
during the presence of selected colors, vwhereby
replaceable pixels can be substituted for non-
replaceable pixels.

10. A method for altering a video image to
provide a substituted display of desired indicia
within a preselected portion of said video image
display on a frame-to-frame basis and independent of
the size of said selected portion on a frame-to~frame
basis which size is a function of the TV camera
perspective employed to  create said display,
comprising'the steps of:
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inserting (20) SASPIAKiPRJA| framertomisang Puris Apd dindependente of
portion, therebtheo ed\sd hefsiseddh poadt fore v itls Phéxpéct) to sdid dispIRiy)od

according to claim 1 whercln s et Ser%?é%‘)ggmté&ﬁ&#”a#? oolesiapd O ¢
technique is thérﬁilq.'lq)yramdd t echni que. : A net hod. accordi ng to any
b1 1 board. © 5. "% et hapesta %g‘*%'a?; ié'ﬂ‘ﬁh%* AL TMNRLLER Thaigia
the target (11, ¥ibhin said, zgcegndzgd, 1001 e gadd gisplavienaa |
proxi mat e such FrmeHttg-radeatasis.

1l1. The method according ¢to Claim 10,
wherein the step of generating a video image of
desired indicia includes generating a video image of
an advertising format such as a manufacturer's
tradenmark or logo. :

12, The method according to Claim 11,
wherein said selected portion of said display to be
substituted comprises the boundaries of a sports
court, with said desired indicia including enhanced
replicas of said boundaries.

13. The mnethod according to cClaim 10,
further including the step of: '

detecting the intensity of audio signals
emanating from said televised scene and altering the
inserted image according to said detected audio.

14. The method according to Claim 10,
further indicates the step of: .

selectively responding to a celor present in
said display for inhibiting the insertion of said
desired indicia within said selected portion according
to the presence of said color.

15. The method according ¢to Claim 10,
further including the step of:
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6. A nmet hod according t d6any Thee &ethed prakerdda| F%s, ClAdRei LA he
desired indicia {Rara3aichan &@‘pebtfl i'&ﬁb@hizinb :mc]_ad&et,hod accordl ng to

" 618 Pncl udes contr ol ing ¢ hAPSATREL | of ' naBREERER: {onTRRSBELER Ve
of the desired | adgorithm confsaidt videe sﬂmaybraf&q:atsmqﬁﬁng saiad
magni fication of ghbe jA0,! Witlerein' 2318 aRgd¥ithh is a pyramid algorithm
capable of processing said displayed image enabling
recognition of said selected portion independent of
the size,location or orientation of the same with
respect to said display on a frame-to-frame basis.
17. The method according to Claim 16,
wherein said algorithm is the Burt Pyramid Algorithm.

_ 18. The method according to Claim 10,
wherein the step of éelecting includes outlining said
selected portion of said display with a light pen and

storing the outline of said 1light pen
indicative of said selected portion.

19. The method according to Claim 10,
further including the step of:

modulating said inserted video image
according to the sound intensity emanating from said
televised scene.

20. The method according to Claim 10,
further including the step of:

detecting motion in said display during a
frame and inhibiting said video image of said desired
indicia into said display according to said detected
motion.
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dependence on the orientation of the target in the scene. 8. A et hod
according to any one of the preceding clains, wherein the desired indicia
are not substituted in any part of the portion corresponding to a part of
the target for which there is an object between that part of the target and
t he video canera (14). 9. A met hod according to claim8, wherein said
part of the target is determned using the difference in the colours of the
target and the obj TELEVISION DISPLIYS HAVING SEUECTED INSERTEDUNDRIIA sai d
part of the target is determ ned using frane-to-frane conparison of the
scene. 11. A met hod according to claim8, wherein the part of the
target is det qapgiri®d by using differential notion between said object and
said target.

An apparatus and method of altering video images to
enable the addition of images, message, slogans or indicia in
such a manner that they appear to be part of the original image
as displayed. The application of the apparatus and method is
particutarly adapted to be used as advertising during spomng
events or other events whereby an operator selects a portion of
the video i image display (i6) such as.a portion of a tennis court
-(12), recognizes the selected portion (17) and inserts a logo or
advertising message (27) into that selected portion. The mes-
sage is inserted into the selected portion of the court independ-
ent of how the scene is being panned or viewed by the televi-
sion camera. The apparatus employs a pattern recogmuon al-
gorithm such as the Burt Pymmd Algorithm to recognize the
specific sclected image pomon.
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12. A nmet hod according to any one 4qff t he pre@awgﬁgpﬁow rein a
nodul ation is applied to the desired yndicia ' dicig are

inserted in the display. 123. , according to cl ai T4 12, whgrein
the nodulation is in respon aAfrgdef erm ned event. : A netlhod
according to claim13, wherg#o oAt 1S ev ; 15. A
nmet hod according to any ongBBFREHIECedi ng@i n@,AM‘ERAhEr i ncl udi g
broadcasting the altered Xi | . ,
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5.

an operator interface (16, 21) for enabling an operator to identify one or
nore | andmarks in the scene fromthe inmage of the scene in the display and
storing a representation of the |andmarks in a nenory, the operator
interface (16, 21) also being adapted to enable the operator to select the
target in the scene fromthe inmage of the scene in the display, the
operator interface (16, 21) being such that the selection of the target is
distinct fromthe identification of the |Iandmarks; means (17) for:
using the representation of the |landmarks in the nenory to recogni se the

| andmarks in the scene using pattern recognition, thereby to deternine the
| ocation of the target, and hence recognise the position of the portion in

t he display; and means (20) for inserting said desired indicia into
said display to replace the portion, thereby to synthesise a nodified

di splay (30). 18. An apparatﬁ@ according to claim17, wherein the nmeans
(20) for inserting the desired/ hdicia includesigeans for .controlling the

orientation, magnification a per spectff ve of/the desired/tidicia to
conformto the speper—ortentAptgor—ant—rHportttcaty htion in the
di spl ay, in depgnhdence~an ejorirentatl

Qpn of the fargeﬁEEEsﬁhé'Scene.
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19. An apparatus according to claim 17 or

cl aim 18, having neans (17) for

detecting when there is an object between that part of the target and the
video canera (14) and the neans for inserting the desired indicia is
adapted not to substitute the desired indicia in any part of the portion

corresponding to that part of the target.
claim19, wherein said detecting neans (17)

20. An apparatus according to
Is arranged to detect said part

of the target using the difference in the colours of the target and the

obj ect.

TELEVISION DISPLAYS HAVING SELECTED INSERTED INDICIA

Abstract

An apparatus and method of altering video images to
enable the addition of images, message, slogans or indicia in
such a manner that they appear to be part of the original image
as displayed. The application of the apparatus and method is
particutarly adapted to be used as advertising during sporting
events or other cvents whereby an operator selects a portion of
the video image display (16) such as a portion of 2 tensnis court

-(12), recognizes the selected portion (17) and inserts 2 logo or

advertising message (27) into that selected portion. The mes-
sage is inserted into the selected portion of the court independ-
ent of how the scenc is being panned or viewed by the televi-
sion camera. The apparatus employs a pattern recognition al-
gorithm such as the Burt Pyramid Algorithm to recognize the
specific selected image portion.

FIGURE 1 2
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21. An apparatus according to claim19, wherein said detecting nmeans (17)
compar | son of Tt Sfiho flibed \mbolf dbie 10 pittidiPa dBMfiuled il AdP of desired
wher ei n iRditig within e poriign (t4ariS) (of Ahe i videsr insaggedisplay dunt éc frageitd-frame basistine
A apparop i, W FR Sdfecd® poltn"5) 4 fEma foAR 64%s A4 FO Sridadiin peinf.
appl y.n@rarabisiat eriows differeny prrepactves aotior anagnifications tesreate thaddisplay,athe
audi o prohRn(tF 4 EBhdhondnbily o ey AMRGEAUCYRTAAhG Bnbfyfige, 7 23 having
gener at i ng asrealing said desirad dndiciady qraaingfane erppérgi prgdefined dosestablenimages and
storing said images in a memory (27); '
using an operator interface (16, 21) to identify one or more landmarks in the scene from
the image of the scene in the display and storing a representation of the landmarks in memory;
using the operator interface (16, 21) to select the target in the scene from the image of
the scene in the display, the selection of the target being distinct from the identification of the
landmarks;
using the representation of the landmarks in the memory to recognise the landmarks in
the scene using pattemn recognition (17), thereby to determine the location of the target, and
hence recognise the position of the portion in the display; and
inserting (20) said desired indicia into said display to replace the portion, thereby to

synthesise a modified display (30).

2. A method according to claim 1, wherein the pattern recognition (17) uses the pyramid
technique.

3. A method according to claim 2, wherein the pyramid technique is the Burt pyramid
technique.

4, A method according to any one of the preceding claims, wherein the target is an

advertising billboard.

5. A method according to any one of claims 1 to 3, wherein the target (11, 13) is an area of

a playing surface (12) or a blank area proximate such a playing surface.qw -
OHEE




Q0. A Memnoa accoraing o any one or e preceding caims, wihereinl ue desiied mdiGia

represent an advertisement.

7. A method according to any one of the preceding claims, wherein the insertion (20) of the
desired indicia includes controlling the orientation, magnification and perspective of the desired

- *.. indicia to conform to the shape, orientation and magnification of the portion in the display, in

dependence on the orientation of the target in the scene.

8. A method according to any one of the preceding claims, wherein the desired indicia are
not substituted in any part of the portion corresponding to a part of the target for which there is
an object between that part of the target and the video camera (14).

9. A method according to claim 8, wherein said part of the target is determined using the
difference in the colours of the target and the object.

10. A method according to claim 8, wherein said part of the target is determined using

frame-to-frame comparison of the scene.

11. A method according to claim 8, wherein the part of the target is determined by using
differential motion between said object and said target.

12. A method according to any one of the preceding claims, wherein a modulation is applied
to the desired indicia when the desired indicia are inserted in the display.

13. A method according to claim 12, wherein the modulation is in response to a

predetermined event.
14. A method according to claim 13, wherein the event is an audio event.

15. A method according to any one of the preceding claims, further including broadcasting

the altered video image.
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17.  An apparatus for altering a video image display to provide a substituted display (30) of
desired indicia within a portion of the video image display on a frame-to-frame basis to conform
to the size of the selected portion on a frame-to-frame basis, the TV camera (14) being operable

o - at various different perspectives and/or magnifications to create the display, the portion

corresponding to a target in the scene, the apparatus comprising:

means for creating said desired indicia by creating one or more predefined insertable
images;

a memory (27) for storing said images;

means for displaying the scene to an operator, thereby to form said display;

an operator interface (16, 21) for enabling an operator to identify one or more landmarks
in the scene from the image of the scene in the display and storing a representation of the
landmarks in a memory, the operator interface (16, 21) also being adapted to enable the
operator to select the target in the scene from the image of the scene in the display, the
operator interface (16, 21) being such that the selection of the target is distinct from the
identification of the landmarks;

means (17) for using the representation of the landmarks in the memory to recognise
the landmarks in the scene using pattemn recognition, thereby to determine the location of the
target, and hence recognise the position of the portion in the dispiay; and

means (20) for inserting said desired indicia into said display to replace the portion,

thereby to synthesise a modified display (30).

18.  An apparatus according to claim 17, wherein the means (20) for inserting the desired
indicia includes means for controlling the orientation, magnification and perspective of the
desired indicia to conform to the shape, orientation and magnification of the portion in the
display, in dependence on the orientation of the target in the scene.




19. AN apparatus accoraing o ciaim 1/ or ciaim 10, naving medans {1/, 101 Qelctlilly wiiell
there is an object between that part of the target and the video camera (14) and the means for
inserting the desired indicia is adapted not to substitute the desired indicia in any part of the

portion corresponding to that part of the target.

.. 20. An apparatus according to claim 19, wherein said detecting means (17) is arranged to

detect said part of the target using the difference in the colours of the target and the object.

21.  An apparatus according to claim 19, wherein said detecting means (17) is arranged to
detect said part of the target using frame-to-frame comparison of the scene.

22 An apparatus according to claim 19, wherein said detecting means (17) is
arranged to detect said part of the target using differential motion between said object and said

target.

23. An apparatus according to any one of claims 17 to 22, having means (16) for
applying a modulation to the desired indicia when the desired indicia are inserted in the display.

24.  An apparatus according to claim 23, having audio processing means (15) for detecting
an audio event, and for generating an output to said means (16) for applying a modulation.




