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In some aspects of the present invention, multimedia
REAL-TIME MULTIMEDIA TRANSMISSION
information is organized in a file for transmission, such that
RELATED APPLICATIONS
a recipient may randomly access parts of the file, and there
is no need to transmit the whole file sequentially.
This application is a Continuation-in-Part of U.S. patent
application Ser. No. 08/594,890, now U.S. Pat. No. 5,841, 5
In some preferred embodiments of the present invention,
432, which is assigned to the assignee of the present patent
a transmitting computer organizes the multimedia informaapplication filed Feb. 9, 1996 and whose disclosure 1s
tion in frames, each frame corresponding to a portion of the
incorporated herein by reference.
information to be presented at a given point in time. A file
containing the information includes a sequential listing of
FIELD OF THE INVENTION
10 the data forming each frame and a direct access table, which
The present invention relates generally to data
contains an ID for each frame and one or more pointers to
transmission, and particularly to fast transmission of large
the data in the frame. The frames are preferably organized in
the file sequentially according to the order in which the
multimedia files.
frames are likely to be displayed, and the table is preferably
BACKGROUND OF THE INVENTION
15 placed at the beginning of the file.
The advent of powerful computers and large storage
When the recipient accesses the file, the access table is
disks, such as CD-ROMs, in recent years, has brought with
transmitted initially, and the recipient may then request
it a surge in production and use of sophisticated multimedia
transmission of any desired frame or sequence of frames in
applications, including full length video movies, interactive
the file. Preferably, for this purpose, as soon as the table and
20 an initial frame in the file have been received, the recipient's
sound and animation.
In recent years with the growth in Internet use, multimecomputer displays an image of the initial frame including
dia applications have been transferred to Internet web sites.
one or more "hot spots," as are known in the art, which are
However, most Internet users are connected to the web
linked to invoke corresponding frame IDs or pointers in the
through public telephone lines, which have a slow average
table. Each frame is preferably displayed as it arrives at the
rate of data transfer, commonly referred to as bandwidth, 25 recipient's computer, without waiting for the entire file.
typically about 1-3 Kbyte/second. Therefore, when these
Thus, after the initial frame has been received and displayed,
users connect to web sites that include large multimedia
the recipient will generally be able to view a continuous
stream of multimedia images, without having to wait for the
applications, they must wait long periods until they can view
entire multimedia file to download to his computer as in
the contents of the site. The result is that sites must often
limit their non-text contents to, at most, a few still images. 30 applications known in the art.
Preferably, each received frame is stored in a memory of
In order to reduce the amount of time required for
the recipient's computer for further access. Thus, if a frame
transmission of multimedia applications, attempts are made
to reduce the amount of data transmitted by the applications.
or parts of a frame appear or are invoked by a user twice or
Various compression methods are used to minimize the
more in an application, there is no need to transmit the frame
35
amount of data which is to be transferred.
or parts a second time. Rather, the frame is accessed in the
memory according to the access table. Preferably, the frames
Such compression methods include the well-known JPEG
are stored as they are received in a compressed format and
and MPEG standards, which are described, for example, in
are decompressed when required. Alternatively or
ISO/IEC WGll N0501, July 1993, published by the International Standards Organization, and in "JPEG Still Data 40 additionally, the frames are stored in a non-compressed
format, which is ready for immediate display.
Compression Standard", William B. Pennebaker and Joan L.
Preferably, the size of the table is dynamically adjusted
Mitchell, Van Nostrand Reinhold, New York, which are
incorporated herein by reference. However, even with these
according to the size of the file, and the data size of the
compression methods, current multimedia applications
pointers in the table is chosen according to the size of the
file. Preferably, in a file smaller than 256 bytes, the pointers
require a data transfer rate of about 50-150 Kbytes/second
45
are one byte long, in a larger file which is smaller than 64K
to provide true real-time multimedia. Also, more sophistithe pointers are two bytes long, etc.
cated compression methods may require complex decompression software packages and special-purpose CPUs,
Preferably, based on the table the recipient computer does
which are not available to most users.
not need to continuously check for a file delimiter, but rather
50 counts the frames received until their number matches the
SUMMARY OF THE INVENTION
number of frames in the table. Alternatively, the number of
It is an object of some aspects of the present invention to
frames and/or the length of the file is specifically stated in a
provide improved methods of multimedia data organization,
header of the file. In addition, according to the difference
to allow fast data transfer of multimedia applications.
between the pointers of two consecutive frames, the size of
It is another object of some aspects of the present inven- 55 the first frame is known, and there is no need to have a
tion to provide apparatus and methods for development of
delimiter after the information of each frame.
multimedia applications for Internet users.
In some aspects of the present invention, the data of the
It is yet another object of some aspects of the present
frames, and/or other multimedia information, are stored in a
invention to provide improved methods for compressing
compact form so as to reduce the size of the file. In preferred
images and data for transmission and storage.
60 embodiments of the present invention, the size of multimedia files may be reduced in over 90%, and on the average at
It is a further object of some aspects of the present
a ratio of about 1:80. Such compression rates allow fast
invention to provide apparatus and methods for developing
transmission of the information over relatively slow commultimedia applications suitable for transfer at a predetermunication channels.
mined bandwidth.
In a preferred embodiment of the present invention, each
It is still a further object of some aspects of the present 65
frame comprises a number of separate layers which when
invention to provide methods for estimating the size and
displayed or otherwise actuated together form the frame.
transfer rate of a multimedia application.
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These layers include one or more media which carry visual
in the file. Those properties which are altered or differ most
often from one object to another are positioned at the top of
or audio information in any suitable format, preferably in
the list, while those used seldom are positioned at the bottom
standard formats known in the art. Each of the media
of the list. The property list of each object is truncated of
comprises any number of primary objects, such as vectors or
bitmaps, which form the media. Preferably, the table 5 properties which are not defined, and therefore their values
are set according to a predetermined default. The property
includes pointers to each of the media in the file. Identical
list is preferably terminated by a termination code, or
media which appear in more than one frame are kept in the
alternatively, the number of entries in the list is stated before
file only in the first frame in which they appear. In the rest
the list. Alternatively, each property in the list is accompaof the frames they are referred to by an ID code and
10 nied by its definition, and only those properties having
coordinates. When reading the file, the recipient computer
values different from the default are listed.
will refer to the table to find the addresses of the media.
In some preferred embodiments of the present invention,
Alternatively, the media may be referenced directly by a
media comprising bitmaps are compressed in order to reduce
pointer to their position in the file.
the memory required. Preferably, the bitmap is first filtered
In preferred embodiments of the present invention, coorusing a low-pass blur filter, and a compression transform
dinates used in identifying the locations of visual elements, 15 operation, such as a discrete cosine transform (DCT), preflayers, visual media and visual objects, are dynamically
erably in accordance with the JPEG standard mentioned
sized according to the range of pixels over which the
above, is then applied to the filtered bitmap. When such
element may move. An element having positions up to 256
bitmaps are to be transmitted over the Internet, it has been
found that filtering the bitmap before applying the transform
pixels preferably uses one byte coordinates, while elements
having up to 64K possible positions use two byte coordi- 20 results in reduction of the required memory and/or bandwidth required to store or transmit the bitmap by about 2-4
nates. In elements having a very large range, three byte
times, substantially without loss of image quality, relative to
coordinates may also be employed. Alternatively or
conventional JPEG transformed bitmaps. Preferably, the
additionally, other sizes such as half bytes and 12-bit cooruser may define areas which are not to be filtered and/or
dinates may be used for specifying coordinates in elements
5 areas which may undergo stronger filtering.
2
of appropriate size. Such adaptively-sized coordinates are
In some preferred embodiments of the present invention,
useful in reducing the volume of data that must be transa
multimedia
authoring tool primarily designed for Internet
mitted and in increasing the speed with which the media are
applications allows a user to conveniently create multimedia
processed and displayed by the recipient computer.
applications on a source computer, particularly for transmisPreferably, the coordinates of each element are stated with 30 sian over the Internet. The authoring tool preferably allows
respect to the region in which the element may be positioned
easy creation of web sites and automatic translation and
rather than to the view of the entire frame. For example, the
compression of multimedia applications to a form suitable
coordinates of objects in one of the media may be specified
for real-time display by recipient sites, as described above.
relative to the top left corner (or any other suitable point) of
Preferably, at any desired time during the creation of the
a region in the frame occupied by the medium, and the
35 application, the user of the authoring tool may receive an
medium is positioned within the frame according to the
estimate of the transmission rate required for smooth realcoordinates of the top left corner of the region that it
time appearance of a multimedia application, based on the
occupies relative to the frame. It is noted that most media are
data content and predicted compression ratio of the frames
relatively small, and therefore the savings of storage space
in the application. Thus, there is no need to perform a
in using dynamic-sized coordinates is typically close to
40 time-consuming full compression of a multimedia applica50%. Preferably, in choosing coordinate systems for media
tion in order to receive a good estimate of the required
which do not occupy the entire frame, the coordinate system
transmission rate. Also, use of the estimate allows more
is chosen such that the data volume of the coordinates is
efficient compression of the file by knowledge of the resultsmall. For example, a coordinate system having up to 256
ing file size.
pixels is preferably chosen such that the coordinates occupy
In a preferred embodiment of the present invention, a
45
only one byte.
multimedia software development tool performs an estimate
In preferred embodiments of the present invention, each
of the memory required for each object. Bitmaps are estiobject and/or medium has a dynamically sized property list.
mated according to estimates of the required memory based
In prior art methods, each object has a property list of fixed
on statistical samplings of the bitmaps.
length, which may either contain properties which are usu- 50
In some preferred embodiments of the present invention,
ally not used, and therefore waste memory and/or transmisthe user defines a required transmission rate or bandwidth
sion bandwidth, or contain very few properties and thus
for a multimedia application, and the file representing the
limits the flexibility of the user in defining properties.
application is automatically compressed according to the
Preferably, the property list is divided into blocks accordtransmission rate or bandwidth. In order to create an appliing to the complexity and/or frequency of occurrence of the 55 cation that can be transmitted at a low transmission rate or
properties. A first block includes those properties which are
narrow bandwidth, strong compression is used, at the cost of
defined for every object. A second block includes properties
image sharpness, while for higher transmission rates, better
which are used commonly but not always. Further blocks
sharpness is achieved. In authoring and compression tools
include properties which are used more seldom in reducing
known in the art, the user must generally specify desired
occurrence. Preferably, the properties in the more seldom 60 compression parameters, and can determine whether the file
blocks are required only if the properties in the more
compression accordingly achieved is sufficient to match the
frequent blocks are used. At the end of each block there is
available bandwidth only by trial and error. The present
a flag which signals whether there are further property
invention enables the user to specify the available bandwidth
blocks for the object. Thus, the size of the property list is
and a frame rate, whereupon the required compression
dynamically sized according to the properties in use.
65 parameters are automatically determined by the source comAlternatively or additionally, the property list is ordered
puter based on statistical estimation of the compression ratio
and pre-calculation of the file size.
dynamically according to the occurrence of given properties
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Preferably, a recipient connecting to a site created using
Preferably, creating the additional frames includes creating additional frames which include a pointer to data repthe authoring tool of the present invention receives upon
resenting the object in the first frame.
entering the site a software applet for decompressing the
Preferably, creating the additional frames includes creatdata. Preferably, the transmission time of the applet is
typically less than fifteen seconds, more preferably less than 5 ing additional frames which include an ID corresponding in
the table to a pointer to the data representing the object in the
ten seconds.
first frame.
In some preferred embodiments of the present invention,
Preferably, transmitting the table includes transmitting
an initial frame, including images or menus for invoking
over a computer network.
selected parts of the application, is transmitted to the recipiPreferably, transmitting the table includes transmitting
ent upon entering the site. The recipient may then request a 10
over the Internet.
specific part of the file, which is immediately transmitted
Preferably, the method also includes transmitting to the
upon request. If no request is made, the file is transmitted
destination computer a JAVA applet operative to produce
sequentially as described above, until such a request is
sensible material from the ordered series.
made, or until the entire file is transmitted.
Preferably, creating the series includes creating data
15
It is noted that the compression methods of preferred
objects representing audio data.
embodiments of the present invention are simple to impleAlternatively or additionally, creating the series includes
ment and are especially easy for decompression. The simcreating data objects representing visual data.
plicity of decompression ensures that a receiving computer
Alternatively or additionally, creating the data objects
does not require heavy CPU use for decompression resulting
includes
creating at least some segments which include
in slow performance of the computer in displaying the 20 vector objects.
multimedia application.
Alternatively or additionally, creating the data objects
There is therefore provided in accordance with a preferred
includes creating at least some segments which include
embodiment of the present invention, a method for conveycompressed bitmaps.
ing a multimedia sequence from a source computer to a
Preferably, providing the ordered series of data frames
25
destination computer, including:
includes creating coordinates of objects within the frame,
relative to sub-elements of the frame, wherein creating
providing an ordered series of data frames at the source
computer, each data frame corresponding to an image
coordinates of objects includes normalizing the data size of
the coordinates responsive to pixel dimensions of the subin the sequence and including data representing one or
more media associated with the image;
30 elements.
There is also provided in accordance with a preferred
producing a table including pointers, each pointer assoembodiment of the present invention, a method for conveyciated with one frame in the series;
ing a multimedia sequence from a source computer to a
transmitting the table to the destination computer; and
destination computer, including creating a series of data
responsive to selection of one of the pointers in the table,
transmitting at least a sub-series of the series of data 35 frames at the source computer, each frame corresponding to
an image in the sequence, and the series including coordiframes, said sub-series beginning with the frame with
of objects within sub-elements of the frames, wherein
nates
which the selected one of the pointers is associated.
for each coordinate a data size of the coordinate is normalPreferably, producing the table includes defining pointers
ized responsive to pixel dimensions of the sub-element, and
having a data size normalized to the size of a data file
transmitting at least one of the data segments to the desticontaining the series of frames.
40
nation computer, wherein the segments are displayed
Preferably, defining the pointers includes defining pointresponsive to the coordinates.
ers of a minimal size required to distinctly address every
Preferably, normalizing the data size of the coordinates
frame in the file.
includes normalizing the data size responsive to pixel
Preferably, defining the pointers includes defining onebyte pointers when the ordered series includes less than 256 45 dimensions of a layer in the frame.
Alternatively or additionally, normalizing the data size of
bytes.
the
coordinates includes normalizing the data size responPreferably, defining the pointers includes defining twosive to pixel dimensions of an object.
byte pointers when the ordered series includes less than
There is further provided in accordance with a preferred
65,536 bytes.
Preferably, the method also includes transmitting at least 50 embodiment of the present invention, a method for displaying an image sequence on a computer display, including:
an initial frame in the series to the destination computer and
choosing a coordinate system having desired dimensions
associating one or more of the pointers in the table with the
for at least some of the images in the sequence;
initial frame, wherein transmitting the sub-series includes
defining a medium to appear in the at least some of the
transmitting the sub-series responsive to a selection made
images;
with respect to the initial frame.
55
setting position coordinates of the medium in the image,
Preferably, producing the table includes producing pointthe coordinates having a data size that is normalized to
ers which indicate respective media in one or more of the
the dimensions of the coordinate system; and
frames.
Preferably, transmitting the sub-series responsive to selecdisplaying the at least some of the images on the computer
tion includes invoking the media indicated by a selected 60
display, by rendering the object at the position coordipointer.
nates thereof.
Preferably, choosing the coordinate system includes
Preferably, providing an ordered series of frames includes
choosing a coordinate system having a number of pixels
creating a first frame including data representing an object in
such that the data size required for addressing any point in
the corresponding image.
Preferably, providing the ordered series includes creating 65 the system is substantially minimized.
additional frames after the first frame, which include frame
Preferably, choosing the coordinate system includes
data indicative of the coordinates of the object.
choosing a coordinate system having up to 256 pixels.
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Preferably, choosing the coordinate system includes
ing an estimate of the bandwidth required for transmitting a
choosing a coordinate system smaller than at least one of the
multimedia sequence over a network, including:
images.
providing an ordered series of data frames having a
Preferably, displaying the at least some of the images
predetermined frame rate;
includes creating and transmitting a data file including the 5
estimating the bandwidth that will be required to transmit
object and the position coordinates from a source computer
the frames when compressed according to a predeterto a destination computer, where the at least some of the
mined compression scheme; and
images are displayed.
displaying on a computer display the estimate of the
There is further provided in accordance with a preferred
required bandwidth.
embodiment of the present invention, a method of transmitPreferably, estimating the bandwidth includes displaying
10
ting image data from a source computer to a destination
a graphical comparison over time of the estimated bandcomputer, including low-pass filtering the image data, comwidth and an indicated bandwidth characteristic of the
pressing the data according to a block-compression method,
network.
and transmitting the compressed data to the destination
Preferably, estimating the bandwidth includes subtracting
computer.
from the estimate of a first frame the difference between the
15
Alternatively, the method includes storing the compressed
bandwidth of a second preceding frame and the indicated
data in the storage medium.
bandwidth.
Preferably, compressing the data includes compressing
Preferably, estimating the bandwidth includes calculating
the data using a JPEG compression algorithm.
an estimate without compressing the data frames.
Preferably, low-pass filtering includes convolving the
Preferably, estimating the bandwidth includes statistically
20 sampling media in the frames.
image data with a blur filter kernel.
There is further provided in accordance with a preferred
Preferably, estimating the bandwidth includes adding to
embodiment of the present invention, a method of transmitthe estimate of a first frame the bandwidth of a medium
ting a multimedia sequence from a source computer to a
referenced in the first frame but not described therein.
destination, including providing an ordered series of data
Preferably the method includes altering at least one of the
frames at the source computer, the series having a predeter- 25 data frames responsive to the estimate.
Preferably the method includes compressing the data
mined frame rate, indicating a bandwidth at which the series
frames responsive to the estimate.
of data frames is to be transmitted, compressing the data
Preferably the method includes storing the compressed
frames at a compression ratio determined responsive to the
data frames.
indicated bandwidth and the predetermined frame rate, and
Alternatively or additionally, the method includes trans30
transmitting the compressed frames.
mitting the compressed data frames.
Preferably, providing the series includes creating the
There is further provided in accordance with a preferred
series responsive to the indicated bandwidth.
embodiment of the present invention, apparatus for conveyPreferably, providing the series includes importing the
ing a multimedia sequence over a network to a destination
series from another computer.
Preferably, providing the series of data frames includes 35 computer, including:
a media processor, coupled to the network, which proreceiving a series of data frames having a predetermined
vides an ordered series of data frames, each frame
data size, and wherein compressing the data frames includes
corresponding to an image in the sequence, and procompressing the data at a compression ratio generally equal
duces a table including pointers, each pointer respecto or less than a ratio of the indicated bandwidth to a product
tively associated with one frame in the series,
of the frame data size times the frame rate.
40
Preferably, compressing the data frames includes selectwherein the processor transmits the table to the destin aing a desired compression ratio, and estimating the bandtion computer and responsive to selection of one of the
pointers in the table, transmits at least a sub-series of
width that will be required to transmit the frames comthe ordered series of data frames, said sub-series beginpressed at the desired compression ratio, in comparison to
ning with the frame with which the selected one of the
45
the indicated bandwidth.
pointers is associated.
Preferably, estimating the bandwidth includes displaying
Preferably, the pointers have a data size normalized to the
a graphical comparison of the estimated and indicated
bandwidths over time.
size of a data file containing the series of frames.
Preferably, transmitting the compressed frames includes
Preferably, the pointers have a minimal size required to
transmitting at least a portion of a frame before a respective 50 distinctly address every frame in the file.
Preferably, the pointers have a size of one-byte when the
time slot thereof when it is estimated that the required
ordered series includes less than 256 bytes.
transmission bandwidth exceeds the indicated bandwidth
Preferably, the pointers have a size of two bytes when the
during the time slot.
ordered series includes less than 65,536 bytes.
Preferably, estimating the bandwidth includes calculating
55
Preferably, the processor transmits at least an initial frame
an estimate without compressing the data frames.
in the series to the destination computer and transmits the
Preferably, compressing the data frames includes setting
sub-series responsive to a selection made with respect to the
coefficients for compressing bitmap images to achieve the
determined compression ratio.
initial frame.
Preferably, compressing the data frames includes normalPreferably, the table includes pointers which indicate
izing the data size of coordinates of objects in the frames. 60 respective media in one or more of the frames.
Preferably, compressing the data frames includes storing
Preferably, the processor transmits the sub-series responin a file containing the frame sequence only one description
sive to invoking the media indicated by a selected pointer.
of each of the media in the data frames.
Preferably, the ordered series of frames includes a first
Preferably, estimating the bandwidth includes statistically
frame including data representing an object in the corre65 sponding image and additional frames after the first frame,
sampling the media in the frames.
which include frame data indicative of the coordinates of the
There is further provided in accordance with a preferred
object.
embodiment of the present invention, a method of display-
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Preferably, the data indicative of the description of the
There is further provided in accordance with a preferred
embodiment of the present invention, apparatus for storing
object includes a pointer to data representing the object in
image data, including a media processor which performs
the first frame.
low-pass filtering on the image data, and compresses the
Preferably, the data indicative of the description of the
object includes an ID corresponding in the table to a pointer 5 data according to a block-compression method and a
memory unit for storing the compressed data therein.
to the data representing the object in the first frame.
Preferably, the processor compresses the data using a
Preferably, the network includes the Internet.
JPEG
compression algorithm.
Preferably, the processor transmits to the destination
Preferably, the processor performs low-pass filtering by
computer a JAVA applet operative to produce sensible
convolving the image data with a blur filter kernel.
10
material from the ordered series.
There is further provided in accordance with a preferred
Preferably, the series includes data objects representing
embodiment of the present invention, apparatus for transaudio data.
mitting a multimedia sequence over a network to a destinaAlternatively or additionally, the series includes data
tion computer, including a media processor, which provides
objects representing visual data.
an ordered series of data frames having a predetermined
Preferably, the data objects include at least some segments 15 frame rate and indicates a bandwidth at which the series of
which include vector objects.
data frames is to be transmitted, wherein the processor
Preferably, the data objects include at least some segments
compresses the data frames at a compression ratio deterwhich include compressed bitmaps.
mined responsive to the indicated bandwidth and the prePreferably, the ordered series of data frames includes
determined frame rate and transmits the compressed frames.
Preferably, the series of data frames has a predetermined
coordinates of objects within the frame, relative to sub- 20
data size, and the data frames are compressed at a compreselements of the frame, and wherein the data size of the
sion ratio generally equal to or less than a ratio of the
coordinates of the objects are normalized responsive to pixel
indicated bandwidth to a product of the frame data size times
dimensions of the sub-elements.
the frame rate.
There is further provided in accordance with a preferred
Preferably, the processor receives a desired compression
embodiment of the present invention, apparatus for convey- 25
ratio,
and estimates the bandwidth that will be required to
ing a multimedia sequence over a network to a destination
transmit the frames compressed at the desired compression
computer, including a media processor, coupled to the
ratio, in comparison to the indicated bandwidth.
network, which provides an ordered series of data frames,
Preferably, the apparatus includes a display on which the
each frame corresponding to an image in the sequence, and
processor displays a graphical comparison of the estimated
produces a series of data segments including coordinates of 30
and indicated bandwidths over time.
objects within sub-elements of the frames, wherein for each
Preferably, each frame is allocated a respective time slot
coordinate a data size of the coordinate is normalized
and the processor transmits at least a portion of a frame
responsive to pixel dimensions of the sub-element, wherein
before its respective time slot when it is estimated that the
the processor transmits at least one of the data segments to
estimated bandwidth exceeds the indicated bandwidth durthe destination computer, wherein the segments are dis- 35 ing the time slot.
played responsive to the coordinates.
Preferably, the processor estimates the bandwidth without
Preferably, the data size of the coordinates is normalized
compressing the data frames.
responsive to pixel dimensions of a layer in the frame.
Preferably, the processor sets coefficients for compressing
Alternatively or additionally, the data size of the coordibitmap images to achieve the determined compression ratio.
Preferably, the processor normalizes the data size of
nates is normalized responsive to pixel dimensions of an 40
coordinates of objects in the frames.
object.
There is further provided in accordance with a preferred
There is further provided in accordance with a preferred
embodiment of the present invention, apparatus for displayembodiment of the present invention, apparatus for displaying an estimate of the bandwidth required for transmitting a
ing an image sequence on a computer display, including a
media processor, which chooses a coordinate system having 45 multimedia sequence over a network, including, a media
processor, which provides an ordered series of data frames
desired dimensions for at least some of the images in the
having a predetermined frame rate, and produces an estimate
sequence, and defines a medium to appear in the at least
of the bandwidth that will be required to transmit the frames
some of the images, wherein the processor sets position
when compressed according to a predetermined comprescoordinates of the medium in the image, the coordinates
sion scheme, and a computer display coupled to the proceshaving a data size that is normalized to the dimensions of the 50 sor for displaying the estimate.
coordinate system, and a screen for displaying the at least
Preferably, the processor receives an indicated bandwidth
some of the images, by rendering the object at the position
characteristic of the network and the display shows a graphicoordinates thereof.
cal comparison over time of the estimated bandwidth and the
Preferably, the processor chooses the coordinate system
indicated bandwidth.
such that the data size required for addressing any point in 55
Preferably, the processor produces the estimate without
the system is substantially minimized.
compressing the data frames.
Preferably, the coordinate system has up to 256 pixels.
Preferably, the processor adds to the estimate of a first
Preferably, the coordinate system is smaller than at least
frame the bandwidth of substantially any media referenced
one of the images.
in the first frame but not described therein.
There is further provided in accordance with a preferred 60
The present invention will be more fully understood from
embodiment of the present invention, apparatus for transthe following detailed description of the preferred embodimitting image data from a source computer to a destination
ments thereof, taken together with the drawings, in which:
computer, including a media processor which performs
BRIEF DESCRIPTION OF THE DRAWINGS
low-pass filtering on the image data, and compresses the
FIG. 1 is schematic illustration of a monitor screen of a
data according to a block-compression method, wherein the 65
processor transmits the compressed data to the destination
computer in use with an authoring tool, in accordance with
computer.
a preferred embodiment of the present invention;
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FIG. 2 is a flow chart illustrating the operation of the
nally produced are incorporated in a sequence of frames by
authoring tool, in accordance with a preferred embodiment
stating a beginning frame and an end frame in which the data
of the present invention;
are to be displayed. Alternatively, the user inputs the rate of
display of the data.
FIG. 3 is a graph showing an estimated bandwidth compared to a predetermined bandwidth of a multimedia 5
Preferably, each of the media is entered to the frame in a
specific layer, e.g., foreground, background, etc., such that
application, in accordance with a preferred embodiment of
the present invention;
when two or more media partially or entirely occupy the
same pixels, the computer determines what is to be disFIG. 4 is a table illustrating a file structure for storing a
played according to the layers and their transparency. A user
multimedia application, in accordance with a preferred
10 may define each of the media as occupying a separate layer,
embodiment of the present invention;
and there is in principle no limit on the number of media or
FIGS. 5A-5C are schematic illustrations of a computer
layers in any single frame.
monitor screen displaying images generated by a multimedia
When the entire application is completed, it is preferably
application, in accordance with a preferred embodiment of
compressed and stored in preparation for transmission. In
the present invention; and
15
order to save the time that would be required to perform the
FIGS. 6A-6D are details of the file structure of FIG. 4,
compression
during production, the application is preferably
describing the multimedia application of FIGS. 5A-5C, in
stored during production in an uncompressed format, using
accordance with a preferred embodiment of the present
conventional methods known in the art. An estimate of the
invention;
data volume required by the application in compressed form
FIG. 7 is a flow chart illustrating a method for choosing 20 is provided to the user, as described hereinbelow, so that the
the data-size of coordinates, in accordance with a preferred
user can plan the data size and transmission rate of the
embodiment of the present invention; and
application, without actually compressing the data. Only
FIG. 8 is a flow chart illustrating transmission and recepafter completion of the entire application is the compression
tion of a multimedia application, in accordance with a
actually done.
25
preferred embodiment of the present invention.
FIG. 2 is a flow chart illustrating the operation of the
Attached herewith is a microfiche appendix comprising
authoring tool, in accordance with a preferred embodiment
Appendix A which aids in the understanding and appreciaof the present invention. Preferably, for each of the media
tion of one preferred embodiment of the invention shown
imported or created, the authoring tool produces a quick
and described herein. Appendix A forms a computer listing
estimate of the volume of data required to store or transmit
30
of a preferred software embodiment of the present invention.
the information in a suitably compressed file, in accordance
with preferred embodiments of the present invention. AlterDETAILED DESCRIPTION OF PREFERRED
natively or additionally, the estimate is produced automatiEMBODIMENTS
cally periodically or upon request by the user. Preferably,
FIG. 1 illustrates a screen 20 of a source media processor, 35 during creation of images and other media, an estimate of
the required data volume for the media is constantly dispreferably a computer 21 in use with software for producing
played on the screen, so that a user can take the data volume
multimedia applications, in accordance with a preferred
and expected transmission bandwidth into account while
embodiment of the present invention. Such software is
creating the images. For example, a user may reduce slightly
referred to herein as an authoring tool. Screen 20 contains a
view of a frame as prepared to be displayed by the authoring 40 the size of a medium so that its coordinates occupy substantially less data volume. Preferably, the authoring tool
tool. The word "frame" as used in the present patent applilikewise performs an estimate of the required storage or
cation refers to the total of all material displayed in a given
transmission volume for each frame created. Preferably, the
time slot of a multimedia application. The frame may
estimate is performed when the frame is completed. Alterinclude bitmap images (including video images), vector
graphic objects, text data, audio and other sensible media, as 45 natively or additionally, the estimate is constantly produced
and displayed during creation of the frame. Preferably, the
well as program scripts, as are known in the art. Therefore,
estimate is performed by adding up the storage or transmisin this disclosure and in the claims, the word "display" is
sion volume required by each of the media in the frame,
used in the wide meaning of presenting material in any
together with the volume necessary for saving or transmitsensible form, particularly including both images and sound.
Source computer 21 may be connected to a server 24 on 50 ting properties and general information of the frame.
The estimate of the volume required for each of the media
which a final product from computer 21 is mounted to form
is dependent on the nature of the media. The volume
a web site, as is known in the art. A recipient computer 26
required by audio and video media is preferably estimated
may connect to server 24 via public phone lines 28.
by multiplying the current data volume of the media by an
Alternatively, other connection methods may be used, such
as satellite or cable connections. Preferably, server 24 and 55 average compression ratio. Media comprising vector graphic
objects are estimated according to the known amount of
computers 26 include suitable modems for the data transmemory required by each vector, and therefore the estimate
mission according to the connection method.
for vector objects is substantially accurate. Media including
The authoring tool preferably allows preparing and
bitmap objects are preferably estimated by performing staimporting of media as is known in the art, and described, for
example, in the CorelDraw User's Manual-Version 4.0 60 tistical sampling of areas of the object, and comparing the
resultant statistics to known compression ratios of other,
(1993), in PCT application PCT/IB97/00573 which is
statistically similar objects. It will be appreciated by those
assigned to the assignee of the present invention, and in U.S.
skilled in the art, that the data volume of other media types
Pat. No. 5,619,636 which are incorporated herein by refermay be estimated in similar manner, according to the aboveence. Preferably, the authoring tool allows advanced video
and audio editing as described, for example, in U.S. Pat. 65 described guidelines.
Preferably, the estimate is compared to actual required
Nos. 5,590,262 and 5,537,528 which are also incorporated
herein by reference. Preferably, video and audio data exterdata volumes received from compression performed peri-
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odically or by user actuation. Further preferably, subsequent
estimates are corrected according to the results of the actual
compression.
After the application is created, as described above, the
video and audio portions of the application may be transmitted either asynchronously or synchronously with the
vector-based animation portions. In asynchronous
transmission, the video and audio media are streamed separately from and largely independently of the animation.
Since the transmission bandwidth has been taken into
account in creating the application, the video and audio
media will generally stream at the same rate as the animation. Intermittently, generally at predetermined points in the
data streams, the recipient computer checks the timing of the
video and audio media against the animation, and interrupts
one or more of the media temporarily to compensate for any
relative delay that has occurred. Alternatively, in synchronous transmission, the mutual synchronization of the video
and audio media with the animation is continually checked,
and if necessary, frames or short portions of the video and/or
audio are dropped out of the transmission in order to
maintain proper synchronization, in the event that the bandwidth is smaller than had been taken into account in authoring the application.
FIG. 3 is a graph of an estimated bandwidth compared to
a predetermined bandwidth of a channel, such as the
Internet, over which a multimedia application is to be
transmitted, in accordance with a preferred embodiment of
the present invention. Preferably, the estimate of the transmission bandwidth of each frame is calculated based on the
volume of the frame's data, as described above, and the
frame-per-second display rate. Preferably, the estimate for
each frame may be calculated for either in-stream or worstcase. For in-stream estimates the required bandwidth of
media described in previous frames is not included in the
estimate. In worst-case estimate each frame is estimated as
being transmitted alone and therefore the required bandwidth of media described in previous frames is added to the
bandwidth of the media fully described in the estimated
frame. Preferably, in-stream estimates may adjust the estimate of some frames according to the required bandwidth of
previous frames. A frame which is normally transmitted
after a frame which has a small required bandwidth will be
given a reduced estimate from which the data transmitted
during time assigned to previous frames, is subtracted.
The bandwidth is preferably displayed on a histogram for
each frame. Preferably a predetermined desired bandwidth is
displayed on top of the histogram for comparison. Those
frames which have a bandwidth larger than the desired
bandwidth may be compressed at a larger compression rate
to reduce the bandwidth, so as to minimize the difference
between the desired and actual bandwidth, or elements of
such frames may be removed. Alternatively, a portion of a
frame having an excessive estimated data volume may be
assigned to be pre-transmitted during a time slot allocated to
a preceding frame, whose estimated data volume is less than
the maximum determined in accordance with the bandwidth.
Preferably, after compression the histogram is updated
according to the actual volumes of the frames after compression. When the user finishes preparing the multimedia
application, the contents are compressed and stored and/or
transmitted.
FIG. 4 illustrates the structure of a file 100 for storing and
transmitting a multimedia application, in accordance with a
preferred embodiment of the present invention. File 100
includes a header 102 which contains general data about the
file, a direct access table 104 pointing to descriptions of

frames and media in the file, and segments 120, 122, 124 and
126 containing data describing the frames and their subelements for each frame in the described application.
Preferably, there is substantially no limit on the number of
frames in the application. An out-of-flow media description
section 129 is preferably situated at the end of file 100,
listing descriptions of media which are not associated with
any specific frame. Such media generally arise in interactive
applications in response to actions of a user. Alternatively or
additionally, the descriptions of out-of-flow media are
placed between the frames at a convenient location.
For illustration purposes, FIGS. 5A-5C show a preferred
embodiment of the present invention, described with reference to three frames 40, 42 and 44, respectively. Frame 40
includes various media including a sun 50, a bench 52, a
path 54, a cat 56 and a ball 58.
FIGS. 6A-6D show details of file 100, shown overall in
FIG. 4, used in generating the multimedia application of
FIGS. 5A-5C, in accordance with a preferred embodiment
of the present invention. As shown in FIG. 6A, header 102
includes general information about the file and/or the
application, such as width 130 and height 132 of the frames,
the number of frames displayed per second (FPS) 134, and
the numbers of media 138 and frames 136 in the file. Other
data may be included in the header, such as a file identification code. For purposes of illustration, the following is a
table of data in header 102, together with required storage
space for each entry in the table, in accordance with a
preferred embodiment of the present invention. The significance of the fields in the table is explained herein, or will be
generally understood by one skilled in the art.

5

10

15

20

25

30

Field

Num. of Bytes

35

40

45

50

File version
Movie loop
Wait for click
Script active
Anti alias
Control panel visible
Panel X
Panel Y
Movie width
Movie height
Movie BG color
FPS
Sound volume
Stage tile
Number of casts
Number of frames
Number of FrameScript 1
Number of LayerScript 1
Number of FrameScript 2
Number of LayerScript 2
Number of Plots
Number of video
Number of real audio

2

2
2
2
2

2
2

55

60

65

Table 104 preferably includes two lists, a frame list 106
and a media list 108. For each frame and medium, there is
an entry in table 104 including an ID code 112 and a pointer
114. List 108 includes pointers to media of various types
including casts, plots, video movies and real audio.
Preferably, list 108 also includes pointers to layer and frame
scripts. These scripts include sets of actions performed on
the frame or layer before it is displayed, thus allowing a
simple and low volume method of manipulating the contents
of a layer or frame.
Preferably, the data sizes of pointers 114 are adjusted
according to the total size of file 100, so that the pointers
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themselves take up no more than a minimum practical data
ments. When a user of the destination computer selects one
of the elements, for example, by pointing at it with the
volume. In compression of the file, the actual compressed
file size is preferably used in determining the data volume
mouse, the destination computer checks whether the correfor this purpose. Alternatively or additionally, an estimate of
sponding frame is already stored in the destination cornthe size of the file is prepared, as described above with s puter. If the frame has not been received yet, the correspondreference to FIG. 2, to aid in determining what pointer data
ing pointer is transmitted back to the source computer or
server, which then transmits frames from file 100 indicated
sizes to use. Thus, if file 100 is smaller than 256 bytes,
pointers 114 are one byte long. If file 100 is larger than 256
by the selected pointer.
bytes but smaller than 64 Kbytes, pointer 114 is two bytes
FIG. 7 is a flow chart illustrating a method of choosing the
long. If file 100 is larger than 64 Kbytes but still smaller than 10 data-size of the coordinates, in accordance with a preferred
16 Mbytes, pointer 114 is three bytes long. For larger files,
embodiment of the present invention. Coordinate list 164
pointer 114 is adjusted accordingly. In a preferred embodistates the coordinates of the media within the respective
ment of the present invention, large files are broken up into
layer. These coordinates are listed with respect to the layer,
smaller files, so that smaller pointers may be used.
and their data size is normalized according to the number of
Use of table 104 to reference segments within file 100 15 pixels in the layer. If the layer has less than 256 pixels, the
coordinates take up one byte each, while for layers with
allows large saving in the size of the file and in transmission
more than 256 pixels but less than 64 K pixels two bytes are
time, as will further be described. It also allows specific
preferably used for each coordinate. Alternatively or
frames or media in file 100 to be randomly accessed and
additionally, the coordinates occupy together a whole numtransmitted, by selecting pointers 114 associated with the
frames or media. Thus, rather than having to transmit all of 20 ber of bytes so that when two dimensional coordinates are
used, each coordinate may occupy, for example, 12 bits.
file 100 at once to the destination computer before the
application can run on the destination computer, as is
Preferably, all coordinates listed in file 100 are normalized
practiced in the art, it is generally sufficient to transmit
in a manner similar to that described above. Further
header 102 and table 104. Thereafter, frames 120, 122, 124,
preferably, elements such as layers, media and objects are set
etc., are transmitted and run on the destination computer in 25 to have a small size preferably smaller then 256 pixels such
any desired order, based on selection of appropriate pointers
that the data size of coordinates describing the elements is
114 at the destination computer.
one byte. In some preferred embodiments of the present
invention, layers are assigned an intermediate size between
FIG. 6B shows details of a segment 120 describing frame
the size of the frame in which they are located and the size
40 of FIG. SA, in accordance with a preferred embodiment
of the present invention. Segment 120 comprises a frame 30 of the media they contain. Thus, the data size of the
coordinates are smaller than would be required if the layers
header 150, which preferably includes frame ID code 112
were of the size of the frame. Preferably, other elements may
and other frame properties. In an exemplary embodiment,
be given intermediate sizes in a similar manner. Further
the frame properties include the number of layers in the
preferably, data elements additional to frames, layers and
frame, sound properties, and a script type flag. Preferably, if
the script type flag is not zero, a script ID is also included. 35 media listed above are defined to form a larger hierarchy
allowing use of coordinates of smaller data sizes.
For each layer in frame 40, there is a layer segment 160
including a list 162 of the layer's properties, a coordinate list
Returning to FIG. 6B, it is noted that a layer 170 is an
164 for visual media, and description data sections 166 for
audio layer, and therefore includes no coordinate list.
each of the media in the layer.
Instead, the layer includes a symbol designating the fact that
40
it is an audio layer. In alternative embodiments of the present
List 162 includes properties of the layer, such as, coorinvention, audio media are included in layers of visual data,
dinates of the layer relative to the frame, ink, layer ID, etc.
and their audio nature is apparent from their contents.
Like substantially all the other property lists in file 100, list
Data sections 166 in frame 120 include descriptions of the
162 is preferably dynamically sized. The information in list
162 is preferably grouped in blocks, and each block is 45 media in the respective layer 160 in which they are listed.
incorporated in the list corresponding to a particular layer
Referring also to FIG. SA, sun 50 is described in section 172,
only if needed for the particular layer. A first block in list 162
bench 52 is described in section 174, etc. The description
may include any of the description methods known in the
includes the properties of the layer that are defined for every
layer, such as ID, coordinates, ink, and a "mode" designator.
art, including, but not limited to, a list of vector graphic
Preferably, the mode designates whether the layer is scale- 50 objects, compressed bitmap types, and compressed video
able and/or includes one or more scripts, and accordingly
objects. Coordinate list 164 may include functions which are
whether list 162 includes additional information such as
applied to the vector media to transform the media to their
final display form.
script IDs and scaling ratios.
Vector graphic objects preferably comprise a list of
Alternatively or additionally, list 162 includes only those
properties which are different from the default, along with 55 graphic shapes denoted by their extreme points, as
described, for example, in the above-mentioned U.S. Pat.
identification of the properties. Further alternatively, the list
No. 5,619,636, or as is otherwise known in the art.
is organized such that properties which are seldom used are
situated at the end of the list and the list is truncated of
Compressed video may include, for example, a reference
unused properties, i.e., properties set to the default. Thus, in
to an earlier described similar image and the differences
this case there is no need to list the identification of the 60 between it and the present image. The similar image may be
properties, and the data volume required by the layer is
referenced by its ID or directly by a pointer to it.
reduced. Preferably, for each file the property list is reorgaAs described above with reference to FIG. 7, coordinates
nized according to use-statistics of the properties.
used in descriptions in any of the description methods are
normalized to the minimal size possible. Preferably, a coorIn a preferred embodiment of the present invention, visual
elements of frame 40, such as sun 50 and bench 52, are 65 dinate system is chosen as the smallest possible system still
respectively associated with pointers 114 in table 104, in
including all points which there may be a need to reference
order to allow interactive flow control of animation elein description of the media. Preferably, in description of
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media the coordinate system chosen is of the size of the
described media.
Preferably, each segment describing a frame, such as
segments 120, 122, 124 and 126, is accompanied by a script
segment 168. Preferably, frames with scripts have a flag
which indicates which types of script or scripts they include.
Script segment 168 may include frame scripts, simple layer
scripts and more advanced layer scripts. Frame scripts
pertain to the entire frame and include data such as URL
options, current frame, destination frame, cursor details, etc.,
according to the type of the specific script. Preferably, a flag
at the beginning of the script data designates the type of
script.
Preferably, the layer scripts are referred to in lists 162.
Alternatively or additionally, the number of scripts in the
frame is listed in the frame segment which includes the
general information pertaining to the frame. The layer
scripts include simple scripts which operate predetermined
actions selected by the user from a bank of given scripts, and
advanced scripts which allow inclusion of programmerwritten JAVA scripts.
It will be appreciated by those skilled in the art, that
although in FIGS. 6B-6D, each layer is followed by descriptions of and/or pointers to the media in the layer, other
methods of organizing the data are possible. Specifically, the
descriptions of the media in each frame may appear together
after the data pertaining to the layers in the frame.
FIG. 6C shows details of a segment 122 describing frame
42 of FIG. 5B, in accordance with a preferred embodiment
of the present invention. The structure of segment 122 is
similar to that of segment 120. However, those media which
were described in segment 120 are only referenced in
segment 122, possibly including changes in the media
coordinates, thus saving considerable data volume in the file.
FIG. 6D shows details of a segment 124 describing frame 44
of FIG. 5C, in accordance with a preferred embodiment of
the present invention.
Media which are described in section 166 by a bitmap are
preferably compressed according to a discrete cosine transform (DCT), most preferably in accordance with the JPEG
standard. Preferably, before the bitmap is compressed, it is
filtered by a low pass filter, for example, by convolution with
a kernel given by:

In preferred embodiments of the present invention, the
compression described above is applied via methods other
than the specifically designed authoring tool described
above. In a preferred embodiment of the present invention,
an automatic translation tool translates multimedia applications from various standard formats to the compressed
format described above.
FIG. 8 is a flow chart illustrating a method of transmitting
a multimedia application from server 24 to recipient computer 26, in accordance with a preferred embodiment of the
present invention. After computer 26 connects to server 24
as designated in block 300, computer 26 notifies server 24
if it needs a decompression applet. The applet is used to
decompress file 100, and is preferably written in the JAVA
language. Preferably, the applet requires less than 100
Kbytes of storage space and is transmitted within 20 seconds
from connection. Preferably, computer 26 stores in its
memory a copy of the applet, and thus there is no need to
send the applet each time computer 26 connects to server 24.
Further preferably, computer 26 sends a short signal to
server 24 upon connection, notifying that it has a copy of the
applet. The notification is either responsive to an inquiry
from server 24 as shown in block 302, or the applet is
transferred automatically unless computer 26 requests otherw1se.
When computer 26 has the applet, header 102 and table
104 of file 100 are transmitted thereto, as indicated in block
304. The frames are then sequentially transmitted, as indicated in blocks 306, 308 and 310 as long as the communication channel is free of other use, and no special requests
are received.
As the frames are received by computer 26, as indicated
in block 312, they are displayed according to the framesper-second rate which appears in header 102. Computer 26
is delayed for a required display time, if necessary, and then
moves to the next frame, as indicated in blocks 322 and 324.
If during display of a frame, a required medium is found
to be in a frame (J) which was not received yet, as indicated
in block 314, a request for frame J is sent to server 24, as
indicated in block 316, and the data receiving indicated in
block 308 is interrupted to receive frame J, as indicated in
block 318. After frame J is received, the sequence of data
transfer in block 308 is resumed, as is the display in block
312. In an alternative embodiment, the absence of the media
in frame J is recognized when the frame which is missing the
media, is received in block 308, and frame J is immediately
ordered so as to minimize the chance of display delay due to
missing data. It will be understood that when the frames are
transmitted and displayed in the order in which they are
stored in file 100, there will generally not be media absent.
But when the frames are transmitted in another order in
response to a request from computer 26, as enabled by the
present invention, absent media must sometimes be transmitted as described above.
If a frame which has not arrived yet is required, as
indicated in block 320, either by the multimedia application
itself or by an external user request, a request for the frame
is sent to server 24, as indicated in block 328. The frame is
preferably identified either by its ID or by its pointer address
in table 104. Server 24 consequently begins transmitting
frames starting from the new frame requested by the user,
and typically continuing in order through the file. When the
end of the file is encountered server 24 returns to transmit
those frames which were not transmitted yet. Alternatively,
a certain number of frames are requested and after these
frames are received server 24 returns to transmit frames
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The filter of equation 1 has a blurring effect on the bitmap
image which in most cases is hardly noticed by a human eye,
particularly at the relatively low image resolution available
in most Internet transmissions. The inventors have found
that applying this filter to a bitmap before performing JPEG 55
transform reduces the resulting file size by a factor of
between two to four.
Preferably, the user may define media or parts of media
which are not filtered, for example because they have sharp
changes and detail in their images, over a relatively small 60
area. Preferably, the user first performs filtering and transform of all the media described by bitmaps, and according
to the results defines areas which are not to be blurred.
Further preferably, the bitmap received after filtering and
transforming is automatically compared to the original bit- 65
map and areas which have seriously altered are not filtered
in a final compression stage.
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from the point where it was interrupted. Preferably, if the
3. A method according to claim 2, wherein defining the
transmission rate is faster than the display rate of the file,
pointers comprises defining pointers of a minimal size
computer 26 does not stop receiving the file and continues
required to distinctly address every frame in the file.
accumulating and storing the received data.
4. A method according to claim 3, wherein defining the
The incentive for the branch in the display indicated in 5 pointers comprises defining one-byte pointers when the
block 320, may arise, for example, by a user of computer 26
ordered series comprises less than 256 bytes.
marking a frame in the middle of a tutorial. When the user
5. A method according to claim 4, wherein defining the
returns to re-run the tutorial, a request to skip to the marked
pointers comprises defining two-byte pointers when the
frame is passed to server 24. The user continues from this
ordered series comprises less than 65,536 bytes.
frame without having to wait for the transfer of the entire 10
6. A method according to claim 1, and comprising transbeginning of the application. Furthermore, as noted above,
mitting at least an initial frame in the series to the destination
the multimedia application may include frames which are
computer and associating one or more of the pointers in the
displayed randomly rather than sequentially. In this case,
table with the initial frame, wherein transmitting the subtable 104 is consulted, and computer 26 requests data
series comprises transmitting the sub-series responsive to a
transfer to proceed at the desired frame.
15 selection made with respect to the initial frame.
It is noted that although the primary incentive for the
7. A method according to claim 1, wherein producing the
methods of compression and random-access transmission
table comprises producing pointers which indicate respecdescribed above is to facilitate multimedia communications
tive media in one or more of the frames.
8. A method according to claim 7, wherein transmitting
over slow-rate telephone lines, the principles of the present
invention may also be advantageously applied in transmit- 20 the sub-series responsive to selection comprises invoking
ting images and data for other purposes, over both narrowthe media indicated by a selected pointer.
and wide-band communication channels.
9. A method according to claim 1, wherein providing an
ordered series of frames comprises creating a first frame
A preferred method for constructing and playing real-time
comprising data representing an object in the corresponding
multimedia applications in accordance with a preferred
25 image.
embodiment of the present invention is now described:
10. A method according to claim 9, wherein providing the
a) Set up a computer environment with the Windows 95
ordered series comprises creating additional frames after the
operating system and the "Asymetrix toolbox 4.0"
first frame, which include frame data indicative of the
software;
coordinates of the object.
b) Load the executable instructions of Appendix A into a
11. A method according to claim 10, wherein creating the
file in the computer's memory or the computer's hard 30
additional frames comprises creating additional frames
disk;
which include a pointer to data representing the object in the
c) Decompress the contents of the file using "PKUNZIP
first frame.
v. 2.0G" software available from PKWare, Inc.;
12. A method according to claim 10, wherein creating the
d) Run "EMBLAZE.EXE" to create a multimedia appli35 additional frames comprises creating additional frames
cation file having a ".BLZ" file name extension;
which include an ID corresponding in the table to a pointer
e) Place the created ".BLZ" multimedia application file
to the data representing the object in the first frame.
along with the files having a ".CLASS" file name
13. A method according to claim 1, wherein transmitting
extension onto a World-Wide-Web-capable Internet
the table comprises transmitting over a computer network.
~rv~~
~
14. A method according to claim 1, wherein transmitting
f) Connect to the server from a computer which has
the table comprises transmitting over the Internet.
Netscape Navigator 3.0 or any other Java enabled
15. A method according to claim 13, and comprising
browser to view the multimedia application.
transmitting to the destination computer a JAVA applet
It is appreciated that the particular embodiment described
operative to produce sensible material from the ordered
in the Appendix is intended only to provide an extremely 45 senes.
detailed disclosure of the present invention and is not
16. A method according to claim 1, wherein creating the
intended to be limiting.
series comprises creating data objects representing audio
It will be appreciated that the preferred embodiments
data.
described above are cited by way of example, and the full
17. A method according to claim 1, wherein creating the
scope of the invention is limited only by the claims.
50 series comprises creating data objects representing visual
What is claimed is:
data.
1. A method for conveying a multimedia sequence from a
18. A method according to claim 17, wherein creating the
source computer to a destination computer, comprising:
data objects comprises creating at least some segments
providing an ordered series of data frames at the source
which comprise vector objects.
computer, each data frame corresponding to an image 55
19. A method according to claim 17, wherein creating the
in the sequence and comprising data representing one
data objects comprises creating at least some segments
or more media associated with the image;
which comprise compressed bitmaps.
producing a table including pointers, each pointer asso20. A method according to claim 1, wherein providing the
ciated with one frame in the series;
ordered series of data frames comprises creating coordinates
60 of objects within the frame, relative to sub-elements of the
transmitting the table to the destination computer; and
frame, wherein creating coordinates of objects comprises
responsive to selection of one of the pointers in the table,
normalizing the data size of the coordinates responsive to
transmitting at least a sub-series of the series of data
pixel dimensions of the sub-elements.
frames, said sub-series beginning with the frame with
21. Apparatus for conveying a multimedia sequence over
which the selected one of the pointers is associated.
2. A method according to claim 1, wherein producing the 65 a network to a destination computer, comprising:
a media processor, coupled to the network, which protable comprises defining pointers having a data size normalvides an ordered series of data frames, each frame
ized to the size of a data file containing the series of frames.

US 6,397,230 Bl

21

22

corresponding to an image in the sequence, and prorepresenting an object in the corresponding image and
duces a table including pointers, each pointer respecadditional frames after the first frame, which include frame
tively associated with one frame in the series,
data indicative of the coordinates of the object.
30. Apparatus according to claim 29, wherein the data
wherein the processor transmits the table to the des tination computer and responsive to selection of one of the 5 indicative of the description of the object comprises a
pointer to data representing the object in the first frame.
pointers in the table, transmits at least a sub-series of
the ordered series of data frames, said sub-series begin31. Apparatus according to claim 29, wherein the data
ning with the frame with which the selected one of the
indicative of the description of the object comprises an ID
pointers is associated.
corresponding in the table to a pointer to the data represent22. Apparatus according to claim 21, wherein the pointers 10 ing the object in the first frame.
have a data size normalized to the size of a data file
32. Apparatus according to claim 21, wherein the network
containing the series of frames.
comprises the Internet.
23. Apparatus according to claim 22, wherein the pointers
33. Apparatus according to claim 32, wherein the proceshave a minimal size required to distinctly address every
sor transmits to the destination computer a JAVA applet
15 operative to produce sensible material from the ordered
frame in the file.
senes.
24. Apparatus according to claim 23, wherein the pointers
34. Apparatus according to claim 21, wherein the series
have a size of one-byte when the ordered series comprises
less than 256 bytes.
comprises data objects representing audio data.
25. Apparatus according to claim 23, wherein the pointers
35. Apparatus according to claim 21, wherein the series
have a size of two bytes when the ordered series comprises 20 comprises data objects representing visual data.
less than 65,536 bytes.
36. Apparatus according to claim 35, wherein the data
objects comprise at least some segments which comprise
26. Apparatus according to claim 21, wherein the procesvector objects.
sor transmits at least an initial frame in the series to the
destination computer and transmits the sub-series responsive
37. Apparatus according to claim 35, wherein the data
25 objects comprise at least some segments which comprise
to a selection made with respect to the initial frame.
27. Apparatus according to claim 21, wherein the table
compressed bitmaps.
38. Apparatus according to claim 21, wherein the ordered
comprises pointers which indicate respective media in one
series of data frames comprises coordinates of objects within
or more of the frames.
the frame, relative to sub-elements of the frame, and wherein
28. Apparatus according to claim 27, wherein the processor transmits the sub-series responsive to invoking the media 30 the data size of the coordinates of the objects are normalized
responsive to pixel dimensions of the sub-elements.
indicated by a selected pointer.
29. Apparatus according to claim 21, wherein the ordered
series of frames comprises a first frame including data
* * * * *

