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- A COMMUNICATION MEDIA

FIELD OF THE INVENTION

The present invenﬁon relatés_to a method of relaying digital
video and audio data over a communications medium and relates
particularly but not exclusively to such in an Internet environment.

DESCRIPTION OF PRIOR ART

Hitherto, when digital motion video data has been relayed
on a commuuication medium such as the Internet, it has been usual for
the duration of the motion video to be kept to 2 minimum because of the

~ slow speed of the Internet transmission process and the very large size of
the files necessary to transmit the video content. Because of the slow

speed of the Internet, such as 28,6k or 56k, and the large file size, it has
meant that a mdt_ion video image of image size of say 60 x 60 pixels, and

. 15 seconds duration can take up to 10 minutes or more to be downloaded.

This is generally.considered unacceptable. The resultant image quality is-
also generally considered unacceptable. Moreover, the width and height
size is kept as small as possible to reduce the file size. Further, the frame
rate is sometimes reduced from NTSC 30 frames per second or PAL 25
frames per second, to around 15 frames per second to again reduce the
file size.. In some instances, the bictu_re detail of the video image is traded
off by having low resbluti_on i_mage_s and consequential relatively smaller
file sizes. Genérﬁlly, transmission of motion video via the Internet has not
been entirely satisfactory owing to the large transmission times needed to
transmit the entire video content. The problem is further exacerbated if
audio is to acconipany the motion video transmission as the audio files are

~ in general “wave” files and digital files in this format also have a very

large file size. . o .
It is generally acknowledged that the large file size of 2

 video file can be reduced by a suitable compression codec such as an

MPEG (Motion Picture Expert Group) codec or other codecs. The
“wave” files can be similarly suitably compressed. In some motion video
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applications, video data and audio file data are interleaved; such as in the
.AVI Video for Windows file format. In general, these techniques have
not elevated video transmission over the Internet to a position where it
can be considered as an efficient c_ommexf_clal option.

Several attempts have been made to provide enhanced video
transmission over the Internet. For example, US patent no. 5,132,792
describes a system that uses a frame dropping processes to remove
predetermined frames from a transmission. In general, the more frames
that are dropped, the more efficiently the video signals are transmitted
however, this tends to deteriorate video quality by providing jerky video
movement. Accordingly, this solution has limited application.

OBJECT AND STATEMENT OF THE INVENTION

The present invention attempts to overcome one or more of
the aforementioned problems by a completely different techmque. In this
technique one or more frames are relayed together with data of filters and
parameters therefor to be applied to the one or more frames. When
received, the data of one or more frames is then self gener'ating'over many
frames with filters such as ZOOM, PAN, FADE eté., applieﬂ over those
frames and this results in an-apparent motion-video image in the final -~
video. As a consequence of the relayed data, the resultant motion video is
generated at receivers personal computers. This substantially shortens
the transmission time. An example of the invention has particular
application in relaying motion video and audio dhta via the Internet. The
video and audio content is particularly suited for provndmg motnon video
information'in relation real estate where motion video of
buildings/apartments can be received by mtendmg purchasers to obtain a
first hand viewing before making a physical site mspectlon or a purchase.

‘In the case of use in a real estate environment, the system also enables a 2-
_D floor plan of the real estate to be provnded and a walk through path
'prowded on the 2-D floor plan mdlcatmg the path taken_ of a person
walking through the real estate as the video plays. This, in turn, gives an

apparent indication of the position in the real estate at any glven instant
of the viewed video. Whilst the mventlon has particular application in
conveying video information concerning real estate the invention should
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not be considered limited thereto as it has application in many other
fields. o

Accordmgly toa ﬁrst broad aspect of the present invention
there is provided a method of relaying digital video data,

said method involving providing a set of digital data of one
frame representing a scene of a video image, aséembling data of one or

more filters and parameters therefor to be applied to the digital data over

a plurality of repeated frames of that scene,
relaying the dlgltal data and the data of the filters and

parameters therefor from one location to another location over a
_communications medium,

and at said another location receiving and reproducing the
digital data over the plurality of repeated frames with the one or more
video filters and parameters therefor applied whereby to generate at the
another location an apparent video movie over those reproduced video

- frames and whereby the transmission time over the transmission medium

is less than that required to transmit digital data of a video movie of the
same content if digital data of all of those reproduced video frames were
transmitted. _

Preferably, the communication medium is the Internet.

- Preferably, the filters include one or more of ZOOM, PAN, -
TILT, DISTORT, MORPH, FADE and other effect filters.

Preferably, the video content is of a two dimensional area
and a floor plan of that area is simultaneously displayed at said another
location together with a route-of-path over the 2-D area, and a marker
indicator is provided which progresses along the route-of-path in
accordance with the particular image being viewed in the video whereby
to provide an apparent location of where the image is being viewed at any
given time. _ o .
| Preferably, audio data is also transmitted from the one
location to said another location so that when the video is generated at
said another location, the audio component can be reproduced with the
video component.
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BRIEF DESCRIPTION OF THE DRAWINGS _
In order that the invention can be more clearly ascertained

a pfeferred example for use in a t"eal' est:ite'envii'onment will now be

descnbed with reference to the accompanymg drawings wherein:-

Figure 1 is a block schematic diagram showmg functmnal
descnptmns of processes involved; -

Figures 23 through 2e are a series of dlagrams time
synchronised to one another showing:-

* In Figure 2a, a type of video time-line for three scenes;

In Figure 2b, a time duration for each of the scenes;

In Figure 2¢, a duratlon, commencement and end times for
various transition filters; '
In Figure 2d, a time-line representation of further filters;
and S ' '

In Figure 2e¢, timing points T1 and T2 of the end of scene 1
and start of scene 2, and the énd of scene 2 and the start of scene 3;

Figiire 3 is a 2-D floor plan of real estate and a walk
through route-of-path therein; L '

Figure4isa dlagram of a v1ewmg preview window on a
recelvmg computer, ' '

- Figures 5 6-and 7 show- dlagrams of the xmage sizes of the
scenes 1,2 and 3; '

Flgures 8and 9 show mterconnected functional dlagrams of
a “productlon system” and connectlon with the Internet; and

Flgures 10 through 12 show functional diagrams of a user

subsequently reproducing the videolaudio at the users'PC.='

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

' ‘Referring firstly to Flgure 1 it can be seen that the preferred
method for use in a real estate envn'onment is lmplemented in a system
which comprises three primary blocks comprising:-

a production system 1, the Internet 2 as a communication
medium, and one or more receiving computers 3. Whilst Figure 1 shows
only video encoding in the production system 1, it should be understood
that both video and audio can be encoded and used in the method. In a
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broader sense, only video may be encoded and transmitted.without audio.
A video server 20 is provided as a means to store the vndeo/audlo data
relatmg to individual items of real estate which can be accessed by
receiving computers 3.

Reference will firstly be made to Figures 2a through 2e, and
Figures' 3 through 7 in order to obtain an understanding of the system.
Reference will then be made again to Figure 1, and then to Figures 8
through 12 for a detailed explanation of other aspects of the system.

| Firstly, it should be understood that the motion

video image Whieh a user observes at a monitor of a receiving computer 3
is generated at i:he receii_ring computer 3. There is no corresponding video
at the video server 20 but rather information which can be utilised to
enable a receiving _cin_nputer 3 to self generate a motion video sequence
from still frame images.

- In a very simple system, if a video sequence to be observed
by a person ol_i a monitor of a 'reeeiving computer 3 is to be say 20 seconds
long, the video sequence could be made up from a single still frame
picture image. In other words, if the video frame rate is 15 frames per
second then the video could be'm_ade-up from 15 x 20 identical images. A

video of that nature would not appear to have any motion when viewed on -

a monitor of a receiving computer 3 because all frames would be identical - -
in content. For this video it is only necessary to transmit one frame of the
picture frame image and then to self generate the remaining frames at the
receiving computer. Accordingly, in the simple system referred to above,
digital data representative of the image of a single frame can be relayed
over the transmission medinm - the Internet 2 - and received in a
receiving computer 3, and then the computer 3 will self generate the video
locally. The video image then viewed by a viewer on the monitor screen of
a reeeivixig coniputer 3 would appear as a stationary image for the
duration of the video - 20 seconds.

If motion is to be observed in the vndeo content then an
apparent moving video image ea_n be created by the self generation at the:

- receiving computer 3 if that receiving computer 3 knows how to

manipulate the video image of the single still frame for each particular
frame of the 20 second period duration.
Accordingly, when a video image is created for relaying

PCT/IB99/00809
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over the transmission medium bj the production'sy'stem 1,i .it is =a'lllso
~ produced with information concernmg the way the image ns to be

manipulated. Throughout the speclﬁcatlon we refer to the way in which
the video image is manipulated by the use of term “filters”. These filters
can comprise oné or more of ZOOM, PAN, TILT, DISTORT MORPH,
FADE etc and also transmon effect ﬁlters, as wxll be discussed in relation
to a more complex example '

If it is assumed that a ZOOM ﬁlter is apphed to the image
of each of the frames in the video sequence, and that the zooming
progresses from one frame to the next frame etc over the duration of the
video sequence, then an observer of a monitor screen on the receiving
computer 3 will have the i lmpressmn of an apparent motion v1deo
sequence because the image will appear to be changing.

Accordingly, it can be appreciated therefore, that the time
taken to relay the single frame image, together with information
concerning the duration of the proposed video sequence, and information
concerning any filters to be applied, will be far less than that required to
relay a complete motion video sequence from the video server 20 where
each frame is relayed one after the other. Thus, with the system that is
proposed, the relaying time over the transmission medium is substantially

* less than that. reqmred to relay-digital data-of a motion video movie of the

same content if digital data of all those reproduced v1deo frames were
transmitted. ' '

If the video image of a still frame is cempressed according
to a particular codec, further efficiencies can be obtamed w1th regard to

the relaying time over the commumcatlons medium.

The codec used for compression of the still frame image of

~ the scene can be any particular codec and is not limited solely to MPEG

or JPEG or the like. However, it is preferred to use a JPEG compression
codec as it is readily available and operates reasena_bly satisfactorily.
Figure 2a shows a type of video time-line representation of
three scenes. It can be seen that scene 1 is an image of a hallway, scene 2 -
an image of a living room, and scene 3 an image of a bedroom. In Figure

- 3 there is shown a floor plan in 2-D format of real estate in the form of an

apartment scene 1, being the hallway, and this is diagrammatically shown
as having a picture image plane represented by plane A. Scene 2, being a
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living room, is represented by a picture image plane B. Scene 3, being a

‘bedroom, is represented by a picture image plane C. Thus, in order to

provide an apparent video of the apartment, three picture frame images

~ A, B and C are provided to provide a total video sequence of a duration of

11 seconds. This is shown in Figure 2B. The duration of the hallway
video part of the total video sequence has a duration of 5 seconds. The
duration of the living room part of the video has a duration of 2 seconds.
The bedroom part of the total video sequence has a duration of 4 seconds.
The time-line shown in Figure 2a shows only the first and last frames of
each of the individual video parts. It also shows that the video part for
the living room buts with the video part for the hallway. It also shows
that the bedroom part of the video buts with the living room part of the
video. _

_ .Figure 2c shows a transition in the form of a
“RIGHT/LEFT SLIDE WIPE” at the end of the hallway video and the
start of the living room video. It also shows a similar transition at the end
of the living room video, and the start of the bedroom video. The time
durations of the transitions have been arbitrarily shown as 1 second and
0.75 seconds respectively. The transitions could occur over any given time -
period. Desirably, for a “SLIDE WIPE TRANSITION” which is from
right toleft, the apparent wipe speed should approximate the apparent
speed of a person walking through the apartment along a route-of-path P

- (see Figure 3). Thus, in the examples, shown in Figure 2c with the

particular transitions shown, the transition from the living room to the
bedroom is slightly faster than the transition from the hallway to the
living room. This will have the apparent effect in the video of a person
walking quicker at the transition between the living room and the
bedroom than at the transition between the hallway and the living room.
The transitions are interpreted herein as certain filters.

Figure 2d shows that for a 2.5 second period of the hallway
video there is a ZOOM IN filter applied and that for the remaining 2.5
second period of that video, there is a PAN filter applied. The PAN filter
also extends for a period of 1 second into the living room video. It next
shows a ZOOM IN transition for the remaining 1 second period of the
living room video and that that ZOOM IN filter is :applied fora 0.5

. second period over the bedroom video. It also shows that for a further 1.5

PCT/IB99/00809
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‘second period of the bedroom video, a ZOOM OUT filter is applied and
that for the balance of the 2 secorid bedroom video there is a PAN left to
- right filter applied. R :
Referring now to Figure 4 it can be seen that a preview
5 window 4 is available on the monitor screen of a receiving computer 3.
Typically, this preview window can have any size and any aspect ratio. It
has been arbitrarily shown as having a height of 180 and a width of 180
- pixels but of course any desired size and aspect ratio could be utilised.
Figure 5 shows the size of the image for the hallway image which has a
10  height of 180 and a width of 1900 pixels. These dimensions are also
arbitrary but because the height 180 equals the height 180 of the preview
window 4, the height images correspond with what will be displayed in
the preview window 4.
- Similar arrangements'are shown in Figures 6 and 7 for the
15  images of the living room and of the bedroom. In each case the height is
~ still 180 whereas the lengths are 1400, and 1700 respectively. Each of
these images is available-afeac;_h frame in the total video sequence for the
hallway video part, the'livihg room video part, and the bedroom video
part respectively. Because the widths are greater than the preview
20 window width then it is possible to provide relative movement between

- the preview.-window-4.and.the images of the hallway; the living room; and" - - -

the bedroom, to give an apparent movement by applying a PAN filter. If
the height of the images of each of the hallway video, living room video
and bedroom video were greater than 180 it would be possible to PAN up

25 = or DOWN as well. If PANNING is effected past the sides and or top or
bottom of the images then there will be MASKS appearing in the preview
window which is undesirable. The intention is to provide an apparent
continuous video through the preview window 4 and any MASKS which
would occur as a result of over PANNING would destroy the apparent

30 video motion. k :

- :Summarising, the preview window has particular
dimensions for width and height, and the particular images in each frame
for the hallway part of the video, the living room part of the video, and
the bedroom part of the video have a much greater width than the width

35 of the preview window. Accordingly, it is possible for a relative
PANNING motion to appear through the preview window 4 by scanning
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across the respective images. As each frame in the video section for the
héllway, the living ioom, and the bedroom, are respectively identical,
there will appear through the preview window an image, which
represents' a ZOOMING down the hallway, a PAN from left to right with
a transition of a SLIDE WIPE between scene 2 and scene 1 representing

- movement into the living room. There will then be a further ZOOM IN in

the living room followed by continuocus ZOOMING IN to the bedroom,
wnth a SLIDE WIPE transition between the living room and the bedroom.
There will then be 2 ZOOM OUT in the bedroom followed by a further
PAN left to right.

All of the above can be created at the receiving computer 3
by relaying a single picture frame image of each of the hallway scene, the
living room scene, and the bedroom scene. Thus, only three single frame
images need to be relayed via the communications medium together with
information concerning the duration of each of the video components,
together with the particular filters which are applied, and the start and
end fimes of the filters. Thus, it can be seen that one or more filters are
applied together with parameters therefor and that these are utilized at
the receiving computer 3 to self generate an apparent video from only
three sil.lgle' frame images. All the missing frames are reconstituted at the
receiving computer 3 according to-the parameters of the filters and the -
parameters associated with each of the respective frame images ie the time
duration for each of the picture frame images in the video sequence.

Returning now to Figure 3 it can be seen that an indicator
arrowhead Z is shown on the route-of-path P. The arrowhead Z is caused
to move along the route-of-path P as viewed on the monitor screen of a
receiving computer 3 to provide an indication approximately where a
viewer is in the apartment. In other words, there is a 2-D floor plan of the
apartment shown in Figure 3 with a route-of-path P shown thereon and
an arrowhead Z to indicate the approximate position at any given instant
during the playing of a video as observed through the preview window 4.
Figure 2e shows transition times T1 and T2 representing the trausitions -
between the hallway part of the video.and the living room part of the
video, and the living room part of the video and the bedroom part of the
video respectively. These time_periods T1 and T2 are used to tell

_ controlling software whicki moves the arrowhead Z along the route-of-
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- path P that it is to change the 'direct_ioh at the transition ﬁnge T1 or T2 etc.
Thus, as a viewer plays a video and operates conventional video player
stop, start, pause, rewind buttons which can be displayed on the monitor
of the receiving computer 3 concurrently jvith the video, the video can be

5 made to play, start or stop, pause etc. and the arrowhead Z will assume a
position along the route-of-path P .wliich'a'ppn"oximates the position of a
person on the route-of-path P at that time. Normally, the arrowhead Z
moves conﬁnuouély along the route-of-path P in accordance with the
playing of the video. o '

10 Clearly, an apparent video can be made up from a number
of different single frame images representing each of the rooms of an
apartment or indeed any other area. A 2-D floor plan of the area can be
provided together with a rout'e-of-path'which indicates the path of a
person walking through the area. The single picture frame images can be

15 related to the position of the person walking through the area, and by
applying various filters there can be provided an apparent video of the 2-
D area. g ' ' ' |

. It should also be realised that the video can be of a 3-D

~ volume depending on the particular images of the single picture frames

20  and the particular PANS snd other filters applied thereto. Thus, there
can be-an apparent three dimensional movement: Iu this case; other 2-D -~

- representations can be provided to indicate vertical planes, and a route-

_ of-path can be shown on those planes in a similar manner to the route-of-
‘path on the 2-D plan format shown in Figure 3. Thus, on the monitor

25 screen of a receiving computer 3, there may be fn‘ovided several diagrams
similar to Figure 3 but representing plan views, and side elevational views
etc. with appropriate i'oute'-of-pathé drawn thereon together with
appropriafe'arrows on the routes-of-paths. The picture images can be
assembled into a digital file together with the parameters relating thereto,

30  including the timing of the duration of each of the video components for
each of the still frames and the various filters applied thereto. In the
preferred embodiment we ‘store this information in a file with a .MSD file
extension. The transition timing information relating to T1 T2 etc as
‘referred to in relation to Figure 2¢ is stored in a file with a . TRK

35 extension. Data representative of the floor plan in 2-D format as shown in

* Figure 3 can be represented in a vector, bitmap or other compatible
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format as a file with a .MGM file extension. These file extensions have
arbitrarily been provided by ourselves however, any file extensions can be

_ utilized. Typically, the video picture images for each frame are

compressed according to the JPEG codec, although they may be

_uncompressed images such as in a bitmap file or other file.

Thus, when a receiving computer 3 makes contact with the
video server 20 via the Internet, it accesses these three types of file types
and then at the receiving computer 3 a video is generated from the still
picture frame images. If desired, audio may accompany the video .MSD
files. This audio may be compressed, if desired, according to a particular
codec. Thus, when received at the receiving computer 3, it can be
uncompressed by that codec.

Returning now to Figure 1, and with particular reference to
the production system block 1, it can be seen that there is an editing block
10. Here, the particular still frame images used to create the entire video

_are assembled. In the case of the examples shown in relation to Figures 2a

through 2e there are three scenes of picture images. These scene images
are then presented to the video encoding block 15 where they are
compressed according to a particular codec such as the JPEG
compression codec. The video server block 20 is provided to store all the
data files necessary for the video display including the .MSD files; the
MGM files and the .TRK files. Audio files may also be included. The
video server transmits all the files to a receiving computer 3 when a
receiving computer 3 request the playing of a video from the Internet
address site of the server 20. When the request has been made from the
receiving computer 3 to the video server 20, the downloading and
decoding is identified in the receiving computer 3 in decoding block 30.
The receiving computer 3 will then wait for a request from a reply block
40 to self generate a playable motion video from the digital data which
has been transmitted. This is shown in the self generation block 50. The
video and audio processor block 60 enables the video and audio from the
self generated motion video to be displayed on the monitor of the
receiving computer 3. As discussed before, a video player arrangement
can be provided on the monitor screen to simulate the normal buttons of a
video recorder/player such as stop, play, pause, rewind etc. At the same

“time as the video and audio processor 60 is processing data, the draw
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walk-through-route block 65 processes the 2-D floor plan mformatmn

from the .MGM file and displays the route-of-path thereon. It also

processes the .TRK file which controls points of transition of movement of
a position indicator in the shape of the arrowhead Z over the route-of-

5 path P. The draw walk through route block 65 can also check to see if the
video has played in its entirety such that the end block 68 can
automatically return the video to its start point for subséqixent replaying.

Referring now to Figure 8 it can be seen that there are two
subsection blocks being create .MSD file 5, and create .TRK file 7. In the

10  create MSD file block, it is necessary to define some of the parameters
relating to the video information which is to be assembled. These are,
project name (project name .MSD), préView window display area eg 180 x
180, 240 x 180 etc. which represents the piiel size. This all occurs within
the block 70 which is a sub-block of the create .MSD file 5.

15 - " Itis then necessary to import the still piétur‘e scenes in
. JPEG, TIFF, BITMAP, or other formats to a work space. This occurs in
block 75 which is a further sub-block of the create MSD file 5. It is then
necessary to specify the duration of the video parts, and to apply effects to
. thestill picture scene images such as ZOOM IN, ZOOM OUT, PAN,
20 FADE, MORPH, and the like, together with the various start times and
-end times-for those-effects.- ~lt=is-'--also-'ne"cessal"y-'to‘-apply'transiti’dn' filters if -
they are required, between the ends of the video portions made from each
of the still picture images. These transitions may be PAN left to right,
PAN right to left, PAN up and down, PAN down up, and other known
25  transition filters. All of these filters are assembled in the block 80 which
is a sub-block of the create MSD file 5. |
" In the create TRK file block 7, a 2-D floor plan is firstly
opened in the sub-block 85. The 2-D floor plan can be a vector or bitmap
- based drawing and has been provnded w1th a .MGM file extension as an

30 arbitrary extension.

A route-of-path P is then drawn on the 2-D floor plan as a
polyline that is made up of one or more straight lines. The example in
Figure 3 shows the walk through route-of-path P having three straight
lines. As the route-of-path P is to correspond to particular time instances

35 relative to the picture images in the MSD files, it is necessary to
manipulate the route-of-path so it will fine tune and be in synchronisation
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with the resultant video. At present this is done by trial and error by
manipulating the length of the ihdivi_dual straight lines in the route-of-
patl: and the particular angles of intersection. The timings T1 and T2 etc
at the change of direction points is also manipulated slightly so that they
approximately cor_respond with the resultant video image. This
synchroni#ation is performed in block 95 in the create .TRK file 7. The
resultant information is then saved in a .TRK file in block 97.
Figure 9 shows a flow diagram of the functions associated

with video encoding block 15 where the picture data from the create
MSD file block 5 is saved in an MSD file block 100. The resultant picture
data, with the _vndeo effects and _tlmmgs_m the .MSD file is then brought
together with the information in the .TRK file and copied into the video

. server 20 in block 110. The information is saved in hard disk in the video

server 20 and can be accessed via the Internet using TCP/IP protocol.

| In the video encoding block 15, the still picture scene images
are compiled with effects ahd_ timings with a JPEG (Joint Photographic
Expert Group) codec compression screen. This will reduce the .MSD file
size by about 25 times its original size. It will then be saved as a .MSD file

for viewing via the Internet. In the video server block 20, three kinds of

files are copied | to specific directories. These files are the MGM files,
MSD files, and the .TRK files.'Within the video:server 20, a program is
run to facilitate relaying of the three types of files of each video to the
receiving computers as requested by usmg TCP/P protocol. A multi-
thread system can be utilized to connect each of the receiving computers 3
to each thread to facilitate requests f_rom_the receiving computers 3. This
will increase the efficiency of the video server 20 to the receiving
computers 3. Typically the video server 20 can be connected to the
Il_iterne__t using an ISDN line (eg 64K to 384K bit-sec or higher capacity
bandwidth line such as a fibre optic line which can have data transfer
rates up to megablts/sec) _

Referring now to Flgure 10 there is shown a breakdown of
the decoding block 30 which occurs within the receiving computer 3.
Typically, the receiving computers 3 are connected to the Internet via a
modem dial-up or LAN based connection. The interacting software with

the Media Server program residing in th_e receiving computer 3 is an

Internet Browser Plug-in which is compatible with Microsoft Internet
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‘Explorer 3 and 4 and Netscape 3 and 4. It requests the necessary files ie

MGM, TRK and MSD ﬁles respectlvely from the server 20 usmg

‘TCP/P.

In the decodmg block 30 (Flgnre 8) there are two paths.
One path is for audlo and the other path is for video. The audio is
processed within the blocks 200 and 220 and the video is processed within
the blocks 210 to 230. Thus, the audio file which is pre-stored in the plug-

- in directory of a receiving computer 3 when installing or updating of the

Internet plug-in, so that for audio, an audio file is opened in block 200
and is assembled ready for playing i in a buffer in block 220. The video is
unpacked in block 210 and is decompressed usmg the JPEG codec in
block 230. ' :

“m-gu're 11 is a flow dio'gram of the self generation block 50
shown in Flgure 1. The 2-b floor plan is drawn onto the Internet browser
window using the downloaded Internet plug-in written in C++ as it is
received from the v1deo server 20. Wlthm the plug-ln, there are interfaces
that allow the user of a receiving computer 3to mampulate the 2-D floor
plan such as magnify or de-magnify and allows Play, Pause, and Stop

- functions within the block 235. The plug-in interfaée enables activation of

the video by cllckmg either the play button or by dlrectly clicking on the
route-of-path P polyline while still recemng unpacked MSD' files. The
MSD filés will be decompressed and all the necessary frames to create the
video segment will be produced in the self generatlon block 50 in
accordance with the sub-block 250. The audio component begms playing
concurrently with any video and is synchronised with block 270 and block
280. - | S :
 Figure 12 shows a flow diagram of the floor walk-through
block 65 and shows that the display route is provided as a decision
process as block 300 and the arrow head Z is drawn on the 2-D floor plan
in block 320. Interrogation is made at decision 330 whether the video has
been completed in its entirety. Ifit has,'the audio playback and audio
buffer are closed in block 340. Ifit has not the process re-loops.
Whilst the-above systenl has been described for a particular
application in relation to real estate, it should be appreclated that it can
be applied to other areas and fields and is not llmnted solely to real estate

PCT/IB99/00809
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. It should also be appreciated that andio files such as music
files are loaded during installation of the plug-in. Any audio files can be
updated from time to time by simply reloading the plug-in once again.
Many audio files such as music files can be loaded with the plug-in, and
can be arranged to be randomly selected during playing of a video, to
provide variation to the accompaniment of the video.

Particulars of some algorithms associated with certain
filters are set out below:

ZOOM IN effect
Suppose:
1. Effect time : 0~T _ _
2. At time 0: Image is 1(0,0,W,H) —W is the width of still
picture
_ —H is the
height of still picture _ '
3. At time T: Image is I(xT,yT,wT,hT)
—xT is left position
-~-yT is top position
—wT is width
 —hTis height
Then at time t (from O to T) : Image is I(x,y,w;h) -
x=xT * /T
y=yT*¢T
w=W-(W-wT) *t/T
h=H - (H-hT) * /T
ZOOM OUT effect
Suppose:
1. Effect time : 0~T _
2. At time 0: Image is I(xT,yT,wT,hT)
- —xT is left position
~-yT is top position
—wT is width
-—hT is height.

| 3. At time T: Image is 1(0,0,W,H) - W is the width of still
picture

. PCT/IB99/00809
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—- H is the
helght of still picture _
Then at time t (from O to T) Image is I(x,y,w,h)
x=xT*(T-ty/ T
y=yT*(T-t)/T

- w=W=(W-wT)*(T-t)/T
h=H-@hT)* (T-9/T

FADE effect (one picture fades in and another fades out)

Suppose:
1. Effect time : O~T
2. At time 0: Image is 1(0,0;,W,H)
—W is the width of the still picture I
---H is the height of the still picture I
3. At ime T: Imageis I’ (0,0,W,;H)
Then at time t (from O to T): Image is i(0,0,W,H)
p(x,y) is the pixel value (colour or grayscale) in pi)sition
(xy) - .
' if,Jand I' are 8-b1ts (256 colour or grayscale) Image p(x,y)
= (pl(x,y)*t +plE)*(T-)T
else if ¥ and I*are true colour i xmage
p(xy) _R = (pI(x,y)_R*t+ pI'(x;y)_R*(T-t))/T
PXY)-G = (pI(x,y)_ G*t + pL'(x,y)_G*(T-t))/T
p(x,y)-B = (pI(x;y)_B*t + pI'(x,y)_B*(T-))/T
Last formula can be improved to reduce calculation time

PAN effect (from left to right)
Suppose:
1. Effect time : O~T
2. At time 0: Image is I(0,0,W;H)'
~W is the width of the still picture I
—H is the height of the still picture I
3. At time T: Image is I'(0,0,W,H)
Then at time t (from O to T): Tmageis i (O, O,W,I-l)
p(x,y) is the pixel value (colour or grayscale) in position

(xy)
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ifx+W*t/T<W
| pixy)=plx+W*t/Ty)
else .
pxY)=PI'x+W*¢t/T-W,y)

Perspective Display effect: _
Sometimes we display the picture on the screen with just a

~ size change, however, we also can display the picture in rational distortion
mode to produce a perspective effect,
10  Suppose:

Image is I1(0,0,W,H) ~-W is the width of the still
picture _
~-H is the height of the still
picture , .
15 The four corner’s coordination is (xs[4], ys{4])

xs[0] =0, ys[0] =0
xs{1}=W,ys[1] =0
xs[2] =W, ys[2] =H
xs[3] =0, ys[3]=H
20 The display area is a four points polygon (xd[4],yd[4])
Then transforming from (xs[4},ys[4]) to‘(xd[4].yd[4]). - -

e - [

xs[4],ys[4] xdf4],yd[4]
25 b
For a point p(x,y) in left plane, suppose mapping to point p’ (x’ y’) in right
plane, we can list the simultaneous equation:
xl=x+
(a[0]* (x-xs[O])+a[1]* (y-ys[O]))/
30 (a[2]*(x-xs[0])+a[3]*(y-ys[0])+10.0)

(a[4]*(x-xs[0])+a[S]*(y-ys[OD)Y
(af21*(x-sx[0])+a[3]*(y-ys[0])+10.0)
a[6] is coefficients for solving simultaneous equation.
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If we display the picture with only a size change, the last
formula can be simplified because the display area is a rectangle
Y , W H'):
x1=X'~x*W'/W

5 yl=Y+y*H/H :

Other filters can be applied and the algorithms associated
with these other filters can be determined according to the intended
nature of the filtérs and an understanding of the way the algorithms
above have been provided. o o

10 - Modifications may be made to the example above as would
be apparent to persons skilled in the art of video image manipulation, and
to persons skilled in the art of Internet home page design and set-up.
These and othér modifications may be made without departing from the
ambit of the invention the nature of which is to be determined from the

15 = foregoing description and the appended claims.
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CLAIMS
1. A method of relaying digital video data,

said method involving providing a set of digital data of one
frame representing a scene of a video imaigé, assembling data of one or
more filters and parameters thérefor to be applied to the digital data over
a plurality of repeated frames of that Scene,

relaying the digital data and the data of the filters and
parameters therefor from 6ne location to another location over a
communications medium, _ _ _

- andat Isaid another location receiving and reproducing the
digital data over the plurality of repeated frames with the one or more
video filters and parameters therefor applied whereby to generate at the
another location an apparent video movie over those reproduced video
frames and Where_by the trans_miséion time over the transmission medium
is less than that required to transmit digital data of a video movie of the
same content if digital data of all of fho_se reproduced video frames were
transmitted. . _ .

2. A method as claimed in claim 1 wherein the communications medium
is the Internet. '

3. A method as claimed in claim 3 wherein the filters include one or
more of ZOOM, PAN, TILT, DISTORT; MORPH, FADE and other - -
effect filters. _

4. A method as claimed in claim 1 wherein the digital data of at least one
frame is compressed according to a particular codec prior to relaying
over the communications mediuin, and is decompressed according to the
same codec at the another location.

5. A method as claimed in claim 4 wherein a server computer is
provided at said one location and a persbnal computer (PC) is provided at
said another location, and whe_fqin the Internet is the communications
medinm with the server coinpu_ter_being connected to be accessible as a
web site on the Internet, and where the digital data and data of the filters

~and _paraineters therefor are downloadable from the server by said PC as

“Plug-In” files to the PC. _

6. A method as claimed in claim 1 wherein the scene is part of a 2-D
area, and wherein a floor plan of that area is also relayed from said one
location to another location so that said floor plan can be reproduced

—_—

H!lll[l A0 Ik
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concurrently with the apparent video.
7. A method as claimed in claim 6 wherem the floor plan mcludes a

" rout-of-pati line to indicate a path of movement which corresponds with
the reproductlon of apparent movement of the apparent video.

5 8. Amethod as claimed in claim 7 wherem an indicator is displayed with
the route-of-path line to indicate an epproxlmate position on the route-of-
path of viewing at any'given instant of plnying of the apparent video.

9. A method as claimed in claim 8 wherein timing data is relayed from
the one location to the another location to define an end point time of the
10  line of route-of-path in order that the lndlcator can be tracked to the end
of that line at a required time instant.
10. A method as claimed in claim 9 wherein there are a plui'ality of
scenes, each with their own data of one or more filters and parameters
therefor to be applied to the digital data over a plurality of repeated
15  frames of each scene and wherein all the digital data of a Single frame of
each scene, and the data of one or more filters therefor is relayed from
said one location to said another location, and received and reproduced at
~ said another location as an apparent video including all the scenes.
11. A method as claimed in claim 10 wherein said timing data represents
20 atime of change when the apparent video movie changes from one scene
to the next scene so that said indicator will reach a change of direction -
point on said route-of-path at approximately the same tlme thereis a
scene change in the apparent video. '
12. A method as claimed in claim 10 wherein digital data of each scene,
25  the time durations thereof, filter effects and their start and end times is
assembled in one file, data representative of the floor plan of the 2-D area
is assembled in another file, and said timing data is assembled in another
file, and all three files are relayed from one location to said another
location as “plug-in” files, and then used at sald another location for the
30  generation of the apparent video movie.
13. A method as claimed in claim 5 wherein the apparent video is
controllable at the another location by PLAY and STOP buttons on a
video controller displayable on a monitor screen of said personal '
computer. o

A O



