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PROGRESSIVE SHARING DURING A 
COLLABORATION SESSION 

TECHNICAL FIELD 

The present disclosure relates generally to sharing content 
during a collaboration session. 

BACKGROUND 

There has been an increase in the use of collaboration 
sessions that enable real-time sharing of content Such as 
audio, graphical, and/or textual data between multiple par 
ticipants (e.g., employees, vendors, clients, etc.) located at 
physically separate locations. These collaboration sessions 
are generally conducted over a wired or wireless computer 
network (e.g., local area network (LAN), wide area network 
(WAN), etc.). 
The content shared during a collaboration session is 

typically sent over the network as discrete packets. These 
packets will generally include a header (routing information) 
and a payload (the shared content). To improve transmission 
efficiency, the shared content may be compressed before it is 
packetized so that more data may be transmitted within a 
given network bandwidth. Generally, the shared content is 
compressed at a source node, transmitted in the compressed 
state in the packets over the network, and decompressed at 
a destination node. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is block diagram of a presenter device configured 
to progressively share images of its display Screen with a 
plurality of attendee devices during a collaboration session. 

FIG. 2 is a block diagram of the presenter device config 
ured to execute progressive sharing techniques. 

FIG. 3 is a block diagram illustrating one example soft 
ware configuration of a progressive sharing unit. 

FIG. 4 is a high-level flowchart of a progressive sharing 
method in accordance with examples described herein. 

FIG. 5 is a detailed flowchart illustrating further details of 
the example progressive sharing method of FIG. 4. 

DESCRIPTION OF EXAMPLE EMBODIMENTS 

Overview 

Devices, methods and instructions encoded on computer 
readable media are provided herein for execution of pro 
gressive sharing techniques during a collaboration session. 
In one example, a presenter device is configured to partici 
pate in a collaboration session with one or more attendee 
devices. A change in an image displayed at a screen of the 
presenter device is detected and captured at the presenter 
device to produce a captured image. The captured image is 
compressed to form a compressed lossless file and first and 
second compressed lossy files. The compressed lossless file 
and the first compressed lossy file are transmitted to the one 
or more attendee devices, and a determination is made as to 
whether a further change to the image displayed at the Screen 
occurs within a predetermined period of time. The com 
pressed lossy file is transmitted to the one or more attendee 
devices when no further change to the image displayed at the 
screen occurs within the predetermined period of time. 

Example Embodiments 

FIG. 1 is a block diagram of a presenter device 10 
configured to participate in a collaboration session, some 
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2 
times referred to as a desktop sharing session, with two 
attendee devices 15(1) and 15(2). Presenter device 10 com 
prises a display screen 20 and a progressive sharing unit 25. 
Progressive sharing unit 25 comprises an image capture 
module 30, a dual-compression module 35, and a network 
module 40. Attendee devices 15(1) and 15(2) each comprise 
a display screen 45(1) and 45(2), respectively, a network 
module 50(1) and 50(2), respectively, a decompression 
module 55(1) and 55(2), respectively, and a display module 
60(1), and 60(2), respectively. 
The collaboration session between presenter device 10 

and attendee devices 15(1) and 15(2) occurs via a network 
65, and is facilitated by a collaboration server 70. Network 
65 may be, for example, a local area network (LAN) or a 
wide area network (WAN). 
As used herein, a presenter device is a device configured 

to participate in a collaboration session in order to share 
content (i.e., audio, graphical, textual data, etc.) with other 
participants in the collaboration session. Attendee devices 
are devices configured to participate in the collaboration 
session in order to receive the content shared by the pre 
senter device. Presenter device 10 and attendee devices 
15(1) and 15(2) may be the same or different types of 
computing devices such as desktop computers, laptop com 
puters, tablet computers, mobile phones, personal digital 
assistants (PDAs), etc. 
The collaboration server 70 is configured to perform the 

set-up of a collaboration session, including access control, 
and to forward data traffic between the participating devices 
during the session. That is, collaboration server 70 is con 
figured to “host the collaboration session by maintaining a 
website, application, etc., through which content may be 
shared. In general, the presenter device 10 executes collabo 
ration software that allows the presenter device to connect to 
collaboration server 70 and to establish the online collabo 
ration session. Similarly, attendee devices 15(1) and 15(2) 
each execute the same or different collaboration software to 
connect to collaboration server 70 and join the online 
collaboration session. 

In operation, presenter device 10 executes the collabora 
tion software so that the content displayed on display Screen 
10 is transmitted to collaboration server 70. Collaboration 
server 70 is then configured to forward the content to each 
of the attendee devices 15(1) and 15(2). Attendee devices 
15(1) and 15(2) also execute collaboration software so that 
the content received from presenter device 10 (via collabo 
ration server 70) may be displayed on their display screens 
45(1) and 45(2), respectively. It would be appreciated that 
collaboration server 70 is configured to pass the presentation 
responsibilities between the different participating devices. 
That is, a selected attendee device 15(1) or 15(2) may 
become the presenter device (i.e., the selected device begins 
to share its desktop), while, simultaneously, the presenter 
device 10 may become an attendee device. The general 
functionality of collaboration or desktop sharing Software is 
well known in the art and will not be described in detail 
herein. 
The content shared during a collaboration session is 

provided to the attendee devices 15(1) and 15(2) as quickly 
as possible so that the display screens 45(1) and 45(2) are 
updated soon after the display screen 20 is updated. That is, 
the collaboration software attempts to ensure that display 
screens 45(1) and 45(1) are updated substantially in “real 
time with the display screen 20. This real-time updating 
ensures that users at all participating devices are viewing the 
same content (after only minimal lag time), so as to improve 
the user experience. 
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During a collaboration session, the shared content is 
packetized and sent over the network 65 as discrete packets 
that comprise a packet header and/or trailer that includes 
control information (e.g., Source and destination Media 
Access Control (MAC) addresses), error detection codes, 
sequencing information, etc.). The packets also comprise a 
payload that includes the shared content. Generally, limited 
network bandwidth is available for a collaboration session. 
AS Such, the shared content is typically compressed before 
it is packetized so that more data may be transmitted within 
the available bandwidth. 
Due to the need for real-time updating, coupled with 

bandwidth limitations, conventional collaboration systems 
use compression and transmission techniques that limit the 
amount of data that is compressed and transmitted during 
given periods of time. This reduction in the amount of data 
that is compressed/transmitted reduces the quality of the 
images displayed at the attendee devices. That is, although 
the attendee devices 15(1) and 15(2) can quickly display an 
image that resembles the image on display screen 20, the 
image displayed at the attendee devices is of significantly 
less quality (e.g., less clear) that the original image. For 
example, as the result of conventional compression/trans 
mission schemes employed in collaboration sessions, the 
image quality at the attendee devices 15(1) and 15(2) may be 
less than thirty-five (35) percent the quality of the original 
image displayed at display Screen 20. 

Examples described herein are generally directed to tech 
niques for progressively sharing content displayed at display 
screen 20 in manner that ensures real-time updates of 
attendee devices, remains constrained to typical collabora 
tion session bandwidth requirements (i.e., does not consume 
more bandwidth than conventional techniques), yet signifi 
cantly improves the quality of the image displayed at the 
attendee devices 15(1) and 15(2). In the example of FIG. 1, 
the progressive sharing techniques are enabled by a collec 
tion of software and/or hardware components collectively 
referred to herein as progressive sharing unit 25. 

Progressive sharing unit 25 first comprises an image 
capture module 30 that, as described further below, is 
configured to detect changes in the image displayed at 
display screen 20. When a change in the image is detected, 
image capture module 30 captures the changed portion of 
the image and separates the captured image into two images, 
namely a lossless image and a lossy image. As used herein, 
the lossless image generally comprises portions of the 
original image that need to be exactly recovered upon 
decompression. Such portions may include, for example, 
text data. Furthermore, as used herein, the lossy image 
generally comprises the portions of the original image other 
than the text (e.g., graphics, background, color data, etc.) 
that may not need to be exactly recovered upon decompres 
S1O. 

The lossless and lossy images generated by image capture 
module are provided to dual-compression module 35. Dual 
compression module 35 is configured to execute two differ 
ent compression techniques in order to process each of the 
received lossless and lossy images. More specifically, dual 
compression module 35 executes a lossless compression 
technique to convert the lossless image into a compressed 
lossless file. A lossless compression technique is a compres 
sion technique that results in the recovery of substantially all 
of the data upon decompression. Similarly, dual-compres 
sion module 35 executes a lossy compression technique to 
generate first and second compressed lossy files. A lossy 
compression technique is a technique that reduces data by 
permanently eliminating certain information, especially 
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4 
redundant information, Such that only a part of the original 
information is present and recoverable upon decompression. 
Further details of the dual-compression module 35 and the 
compression process are provided below. 
The compressed lossless file and the first and second 

compressed lossy files are then provided to network module 
40. Network module 40 is configured to generate packets 
that include the compressed files and to transmit the packets 
to collaboration server 70 for forwarding to attendee devices 
15(1) and 15(2). However, as detailed below, network mod 
ule 40 is configured to generate/transmit packets in a specific 
manner that ensures real-time updates of the attendee 
devices 15(1) and 15(2), significantly improves the quality 
of the image displayed at the attendee devices 15(1) and 
15(2), while ensuring transmissions remain constrained to 
typical collaboration session bandwidth requirements. 
The packets transmitted by network module 40 are 

received by collaboration server 70. Collaboration server 70 
is configured to re-direct and/or duplicate the received 
packets so that the packets are received by each of network 
modules 50(1) and 50(2) in attendee devices 15(1) and 
15(2), respectively. Network modules 50(1) and 50(2) are 
configured to parse the received packets in order to extract 
the various compressed files. Decompression modules 55(1) 
and 55(2) decompress the received files and provide the 
recovered data to display modules 60(1) and 60(2), respec 
tively. Display modules 60(1) and 60(2) each comprise 
hardware and/or software components configured to per 
form video decoding, video rendering, and other operations 
to display the recovered data as video signals at display 
screens 45(1) and 45(2), respectively. 

FIG. 2 is a block diagram illustrating further details of the 
execution of progressive sharing techniques by presenter 
device 10. As noted above, image capture module 30 is 
configured to monitor display screen 20 to determine if the 
image displayed on the screen changes or is otherwise 
updated. During a typical collaboration session, it is possible 
that, at a given time, only a portion of the image may change. 
In Such circumstances, it is generally undesirable to com 
press and transmit the portions of the displayed image that 
remain unchanged because Such operations needlessly con 
Sume processing power and bandwidth. 
To the enable image capture module 30 to determine 

which portions of the image have changed, the display 
screen 20 is functionally separated into a plurality of logical 
blocks 75(1)-75(N). Each block 75(1)-75(N) comprises, for 
example, a group of pixels of display screen 20 that are 
physically positioned in proximity to one another. Each of 
these blocks 75(1)-75(N) are monitored such that only the 
specific changed portions of the displayed image are cap 
tured and ultimately transmitted to attendee devices 15(1) 
and 15(2). For purposes of illustration, the example of FIG. 
2 will be described with reference to a change detected at 
block 75(1). It is to be appreciated that this is merely an 
example and that changes in multiple blocks may be simul 
taneously detected, compressed, and transmitted in accor 
dance with the progressive sharing techniques described 
herein. 

In operation, the image 80 displayed at block 75(1) is 
captured by image capture module 30. Image capture mod 
ule 30 includes, in this example, a separator 85 that separates 
image 80 into a lossless image 90 and a lossy image 95. 
Lossless image 90 and a lossy image 95 are then provided 
to dual-compression module 35 that is configured to com 
press each of the two images using different compression 
techniques. More specifically, dual-compression module 35 
includes a lossless compression engine 100 and a lossy 
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compression engine 105. Lossless compression engine 100 
may be a Software application that compresses image 90 in 
a manner Such that Substantially all of the data may be 
recovered upon decompression. In one specific example, 
lossless compression engine 100 is a GNU zip (Gzip) 
compression application. Lossy compression engine 105 
may be a software application that compresses image 95 by 
permanently eliminating certain information, particularly 
redundant data in the image Such that only a part of the 
original data is present and recoverable. In one specific 
example, lossy compression engine 105 is a Joint Photo 
graphic Experts Group 2000 (JPEG2000) compression 
application. 

Lossless compression engine 100 compresses lossless 
image 90 to form a compressed lossless file (L) 110. Lossy 
compression engine 105 compresses lossy image 95 to 
generate a first compressed lossy file (P) 115 and a second 
compressed lossy file (P) 120. The first and second lossy 
files 115 and 120, respectively, are compressed versions of 
the same image 95, but are of different qualities, and thus are 
of different compressed sizes. More specifically, second 
compressed lossy file 120 is of significantly higher quality, 
and thus has a larger compressed size than the first com 
pressed lossy file 115. In one example, first compressed 
lossy file 115 has a JPEG quality of approximately 35% (i.e., 
35% the quality of lossy image 95), while second com 
pressed lossy file 120 has a JPEG quality such that, when 
combined with first compressed lossy file 115, the total 
JPEG quality would be approximately 85% (i.e., 85% the 
quality of lossy image 95). 

Compressed lossless file 110, first compressed lossy file 
115, and second compressed lossy file 120 are provided to 
network module 40. Network module 40 comprises a packet 
generator 125 that combines the compressed lossless file 110 
and the first compressed lossy file 115 into one or more 
packets 130 that are immediately sent to each of the attendee 
devices 15(1) and 15(2) (via collaboration server 70). This 
transmission of compressed lossless file 110 and first com 
pressed lossy file 115 allows the attendee devices 15(1) and 
15(2) to quickly display the changed image of block 75(1) 
(i.e., provides real-time updates at the display screens 45(1) 
and 45(2) of attendee devices 15(1) and 15(2), respectively). 

Due, in part, to the bandwidth requirements of the net 
work 65, the second compressed lossy file 120 (which is 
larger than each of the compressed lossless file 110 and first 
compressed lossy file 115) is not immediately sent to 
attendee devices 15(1) and 15(2). Rather, the second com 
pressed lossy file 120 may be temporarily stored in a buffer 
135 and only sent to attendee devices 15(1) and 15(2) after 
a predetermined period of time passes. During this period of 
time, image capture module 30 (or another element of 
presenter device 10) monitors block 75(1) for further 
changes to the displayed image. If no further change in the 
image is detected during the predetermined period of time, 
then a notification is sent to network module 40 that the 
second compressed lossy file 120 should be transmitted to 
the attendee devices 15(1) and 15(2). Accordingly, packet 
generator 125 generates one or more packets 140 that 
include the second compressed lossy file 120 and these 
packets 140 are transmitted to the collaboration server 70 
and ultimately attendee devices 15(1) and 15(2). Upon 
receipt of these packets 140, the images at display screens 
45(1) and 45(2) of attendee devices 15(1) and 15(2), respec 
tively, are updated with the second compressed lossy file 120 
so that the image quality is improved (e.g., improved from 
approximately 35% quality to approximately 85% quality). 
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6 
If a further change in the image at block 75(1) is detected 

during the predetermined period of time, the second com 
pressed lossy file 120 is discarded (e.g., deleted from buffer 
135), and is not transmitted to the attendee devices 15(1) and 
15(2). This deletion of lossy file 120 from the buffer 135 
occurs because, if a further change is detected, there is no 
need to transmit the larger second compressed lossy file 120 
as it will be immediately replaced by the data in the next 
received compressed lossless file 100 and the next first 
compressed lossy file 115. By discarding the larger second 
compressed lossy file 120 when a further change is detected, 
network bandwidth may be conserved. 
The above concepts may be better understood with 

respect to a real-world example in which a user at presenter 
device 10 Scrolls through shared material (e.g., a document, 
spreadsheet, presentation, etc.) displayed at display Screen 
20 and shared with users at attendee devices 15(1) and 15(2) 
during a collaboration session. In such an example, as the 
user begins to Scroll through the material, the image dis 
played at block 75(1), as well as the other blocks, will 
change. When the first change is detected, the process 
described above in FIG. 2 is executed to immediately 
provide the attendee devices 15(1) and 15(2) with the 
compressed lossless file 110 and first compressed lossy file 
115. This allows the users at attendee devices 15(1) and 
15(2) to see that the user at presenter device 10 has started 
to scroll through the material. 
As the user continues to scroll through the displayed 

material, the image at block 75(1) continues to change. As 
such, the second compressed lossy file 120 would be dis 
carded and the above process is repeated so as to provide the 
attendee devices 15(1) and 15(2) with the compressed 
lossless files 110 and first compressed lossy files 115 so that 
the display screens 45(1) and 45(2) reflect the scrolling that 
is occurring at display screen 20. When the user at presenter 
device 10 stops scrolling, and thus the image stays constant 
for the predetermined period of time, the last captured 
second compressed lossy file 120 is transmitted to attendee 
devices 15(1) and 15(2) for improvement of the displayed 
image quality. 

FIG. 3 is a block diagram illustrating one example soft 
ware configuration of progressive sharing unit 25 in pre 
senter device 10. Presenter device 10 comprises, in this 
example, a display screen 20 (FIG. 2), processor 150, 
transceiver 155, a network interface 160, and a memory 165. 
The memory 165 comprises image monitoring logic 170, 
lossless compression engine 100 (FIG. 2), lossy compres 
sion engine 105 (FIG. 2), packet generator logic 175, and a 
buffer 135 (FIG. 2). As shown, the various components of 
presenter device 10 are connected by a communication bus 
180. 
Memory 165 may comprise read only memory (ROM), 

random access memory (RAM), magnetic disk storage 
media devices, optical storage media devices, flash memory 
devices, electrical, optical, or other physical/tangible 
memory storage devices. The processor 150 is, for example, 
a microprocessor or microcontroller that executes instruc 
tions for the image monitoring logic 170, lossless compres 
sion engine 100, lossy compression engine 105, and packet 
generator logic 175. Thus, in general, the memory 165 may 
comprise one or more tangible (non-transitory) computer 
readable storage media (e.g., a memory device) encoded 
with Software comprising computer executable instructions 
and when the software is executed (by the processor 150) it 
is operable to perform the operations described herein in 
connection with image monitoring module 30 (through 
execution of image monitoring logic 170), lossless compres 
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sion engine 100, lossy compression engine 105, and packet 
generator 125 (through execution of packet generator logic 
175). 
As noted, presenter device 10 comprises a transceiver 155 

and a network interface 160. These comprise the hardware 
components that are used to transmit the packets that contain 
compressed files 110, 115, and 120 to the attendee devices 
15(1) and 15(2). 

FIG. 4 is a high-level flowchart of a progressive sharing 
method 200 in accordance with examples described herein. 
Method 200 is performed at a presenter device configured to 
participate in a collaboration session with one or more 
attendee devices. At 205, a change in an image displayed at 
a screen of the presenter device is detected. At 210, the 
changed image is captured to produce a captured image. 
Next, at 215, the captured image is compressed to form a 
compressed lossless file and first and second compressed 
lossy files. At 220, the compressed lossless file and the first 
compressed lossy file are transmitted to the one or more 
attendee devices. At 225, a determination is made as to 
whether a further change to the image displayed at the Screen 
occurs within a predetermined period of time. At 230, if no 
further change to the image displayed at the screen occurs 
within the predetermined period of time, the second com 
pressed lossy file is transmitted to the one or more attendee 
devices. 

FIG. 5 is a detailed flowchart illustrating further details of 
the example progressive sharing method 200 illustrated in 
FIG. 4. As noted, method 200 starts at 205 with the detection 
of a change in the displayed image and the capture of the 
image at 210. At 212, the captured image is separated into 
lossless and lossy images. 

Next, 215 of FIG. 4 includes two parallel processes at 
215(1) and 215(2). More specifically, at 215(1) the lossless 
image is compressed with a first compression engine (e.g., 
a lossless compression technique) to form a compressed 
lossless file. Similarly, at 215(2), the lossy image is com 
pressed with a second compression engine (e.g., a lossy 
compression technique) to first and second compressed lossy 
files. At 220, the compressed lossless file and the first 
compressed lossy file are transmitted to the one or more 
attendee devices. 

In this example, 225 includes two processes 225(1) and 
225(2). At 225(1), the screen of the presenter device is 
monitored for further changes to the displayed image. At 
225(2), a determination is made as whether a further change 
has been detected within a predetermined period of time. If 
no additional change to the image displayed at the Screen 
occurs within the predetermined period of time, the method 
proceeds to 230 where the second compressed lossy file is 
transmitted to the one or more attendee devices (via a 
collaboration server). However, if a further change is 
detected, the second compressed lossy file is discarded at 
235 and the method returns to 210. The above processes of 
210-235 are repeated until no change is detected for the 
predetermined period of time and the final second com 
pressed lossy file is transmitted to the attendee devices. 
The above description is intended by way of example 

only. 
What is claimed is: 
1. A method comprising: 
at a presenter device configured to participate in a col 

laboration session and share content with one or more 
attendee devices, detecting a change in an image dis 
played at a screen of the presenter device; 

capturing a changed portion of the image to produce a 
captured image, wherein the changed portion of the 
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8 
image is a Subset of the image displayed at the screen 
defined by a group of pixels in a logical block of the 
image, and the change in the image occurred within at 
least one pixel of the group of pixels, and wherein the 
captured image comprises a changed portion and an 
unchanged portion of the logical block, wherein the 
Screen is functionally separated into a plurality of 
logical blocks, and wherein detecting the change in the 
image displayed at the screen comprises separately 
monitoring each of the plurality of logical blocks to 
individually detect changes in the plurality of logical 
blocks; 

separating the captured image into a lossless image and a 
lossy image: 

compressing the lossless image using a first compression 
technique to form a compressed lossless file and com 
pressing the lossy image using a second compression 
technique to form a first compressed lossy file and a 
second compressed lossy file, wherein the first com 
pressed lossy file and the second compressed lossy file 
are both generated from the lossy image, and wherein 
the first compressed lossy file and the second com 
pressed lossy file are compressed versions of the lossy 
image each having a different compression quality Such 
that a size of the second compressed lossy file is larger 
than a size of the first compressed lossy file; 

transmitting the compressed lossless file and the first 
compressed lossy file to the one or more attendee 
devices Such that only a representation of the captured 
image is transmitted; 

determining if a further change to the corresponding 
changed portion of the image displayed at the screen 
occurs within a predetermined period of time, wherein 
if the further change to the corresponding changed 
portion of the image displayed at the screen occurs 
within the predetermined period of time, discarding the 
second compressed lossy file from a buffer of the 
presenter device to prevent transmission of the second 
compressed lossy file to the one or more attendee 
devices; and 

transmitting the second compressed lossy file to the one or 
more attendee devices when no further change to the 
corresponding changed portion of the image displayed 
at the screen occurs within the predetermined period of 
time, wherein the compressed lossless file, the first 
compressed lossy file, and the second compressed lossy 
file are generated and transmitted in a manner to ensure 
real-time updates of the one or more attendee devices. 

2. The method of claim 1, wherein compressing the 
lossless image with the first compression technique com 
prises: 

compressing the lossless image with a Zip compression 
application. 

3. The method of claim 1, wherein compressing the lossy 
image with the second compression technique comprises: 

compressing the lossy image with a Joint Photographic 
Experts Group 2000 compression application. 

4. The method of claim 1, wherein after determining the 
further change to the corresponding changed portion of the 
image displayed at the screen occurs within the predeter 
mined period of time, further comprising: 

capturing the further change to the corresponding changed 
portion of the image displayed at the screen to produce 
a second captured image: 

separating the second captured image into a second loss 
less image and a second lossy image: 
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compressing the second lossless image to form an addi 
tional compressed lossless file and compressing the 
second lossy image to form an additional first com 
pressed lossy file and an additional second compressed 
lossy file, wherein the additional first compressed lossy 
file and the additional second compressed lossy file are 
compressed versions of the second lossy image each 
having a different compression quality Such that a size 
of the additional second compressed lossy file is larger 
than a size of the additional first compressed lossy file; 

transmitting the additional compressed lossless file and 
the additional first compressed lossy file to the one or 
more attendee devices; 

transmitting the additional second compressed lossy file 
to the one or more attendee devices after the predeter 
mined period of time has elapsed from transmitting the 
additional compressed lossless file and the additional 
first compressed lossy file. 

5. The method of claim 1, wherein the lossless image 
comprises changed portions of the image that need to be 
exactly recovered upon decompression, and wherein the 
lossy image comprises changed portions of the image that do 
not need to be exactly recovered upon decompression. 

6. One or more non-transitory computer readable storage 
media encoded with software comprising computer execut 
able instructions and when the Software is executed, oper 
able to: 

at a presenter device configured to participate in a col 
laboration session and share content with one or more 
attendee devices, detect a change in an image displayed 
at a screen of the presenter device; 

capture a changed portion of the image to produce a 
captured image, wherein the changed portion of the 
image is a Subset of the image displayed at the screen 
defined by a group of pixels in a logical block of the 
image, and the change in the image occurred within at 
least one pixel of the group of pixels, and wherein the 
captured image comprises a changed portion and an 
unchanged portion of the logical block, wherein the 
Screen is functionally separated into a plurality of 
logical blocks, and wherein detecting the change in the 
image displayed at the screen comprises separately 
monitoring each of the plurality of logical blocks to 
individually detect changes in the plurality of logical 
blocks; 

separate the captured image into a lossless image and a 
lossy image: 

compress the lossless image using a first compression 
technique to form a compressed lossless file and com 
press the lossy image using a second compression 
technique to form a first compressed lossy file and a 
second compressed lossy file, wherein the first com 
pressed lossy file and the second compressed lossy file 
are both generated from the lossy image, and wherein 
the first compressed lossy file and the second com 
pressed lossy file are compressed versions of the lossy 
image each having a different compression quality Such 
that a size of the second compressed lossy file is larger 
than a size of the first compressed lossy file; 

transmit the compressed lossless file and the first com 
pressed lossy file to the one or more attendee devices 
Such that only a representation of the captured image is 
transmitted; 

determine if a further change to the corresponding 
changed portion of the image displayed at the screen 
occurs within a predetermined period of time, wherein 
if the further change to the corresponding changed 
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portion of the image displayed at the screen occurs 
within the predetermined period of time, discard the 
second compressed lossy file from a buffer of the 
presenter device to prevent transmission of the second 
compressed lossy file to the one or more attendee 
devices; and 

transmit the second compressed lossy file to the one or 
more attendee devices when no further change to the 
corresponding changed portion of the image displayed 
at the screen occurs within the predetermined period of 
time, wherein the compressed lossless file, the first 
compressed lossy file, and the second compressed lossy 
file are generated and transmitted in a manner to ensure 
real-time updates of the one or more attendee devices. 

7. The non-transitory computer readable storage media of 
claim 6, wherein the instructions operable to compress the 
lossless image with the first compression technique com 
prise instructions operable to: 

compress the lossless image with a Zip compression 
application. 

8. The non-transitory computer readable storage media of 
claim 6, wherein the instructions operable to compress the 
lossy image with the second compression technique com 
prise instructions operable to: 

compress the lossy image with a Joint Photographic 
Experts Group 2000 compression application. 

9. The non-transitory computer readable storage media of 
claim 6, wherein after determining the further change to the 
corresponding changed portion of the image displayed at the 
screen occurs within the predetermined period of time, the 
instructions are further operable to: 

capture the further change to the corresponding changed 
portion of the image displayed at the screen to produce 
a second captured image: 

separate the second captured image into a second lossless 
image and a second lossy image: 

compress the second lossless image to form an additional 
compressed lossless file and compress the second lossy 
image to form an additional first compressed lossy file 
and an additional second compressed lossy file, 
wherein the additional first compressed lossy file and 
the additional second compressed lossy file are com 
pressed versions of the second lossy image each having 
a different compression quality Such that a size of the 
additional second compressed lossy file is larger than a 
size of the additional first compressed lossy file; 

transmit the additional compressed lossless file and the 
additional first compressed lossy file to the one or more 
attendee devices; 

transmit the additional second compressed lossy file to the 
one or more attendee devices after the predetermined 
period of time has elapsed from the transmission of the 
additional compressed lossless file and the additional 
first compressed lossy file. 

10. An apparatus comprising: 
a display screen configured to display material shared 

with one or more attendee devices in a collaboration 
session; 

one or more network interfaces; and 
a processor configured to: 

detect a change in an image displayed at the Screen, 
capture a changed portion of the image to produce a 

captured image, wherein the changed portion of the 
image is a Subset of the image displayed at the screen 
defined by a group of pixels of a logical block of the 
image, and the change in the image occurred within 
at least one pixel of the group of pixels, and wherein 
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the captured image comprises a changed portion and 
an unchanged portion of the logical block, wherein 
the screen is functionally separated into a plurality of 
logical blocks, and wherein detecting the change in 
the image displayed at the screen comprises sepa 
rately monitoring each of the plurality of logical 
blocks to individually detect changes in the plurality 
of logical blocks, 

separate the captured image into a lossless image and a 
lossy image, 

compress the lossless image using a first compression 
technique to form a compressed lossless file and 
compress the lossy image using a second compres 
Sion technique to form a first compressed lossy file 
and a second compressed lossy file, wherein the first 
compressed lossy file and the second compressed 
lossy file are both generated from the lossy image, 
and wherein the first compressed lossy file and the 
second compressed lossy file are compressed ver 
Sions of the lossy image each having a different 
compression quality such that a size of the second 
compressed lossy file is larger than a size of the first 
compressed lossy file, 

transmit the compressed lossless file and the first com 
pressed lossy file to the one or more attendee devices 
via the one or more network interfaces such that only 
a representation of the captured image is transmitted, 

determine if a further change to the corresponding 
changed portion of the image displayed at the screen 
occurs within a predetermined period of time, 
wherein if the further change to the corresponding 
changed portion of the image displayed at the screen 
occurs within the predetermined period of time, 
discard the second compressed lossy file from a 
buffer to prevent transmission of the second com 
pressed lossy file to the one or more attendee 
devices, and 

transmit the second compressed lossy file to the one or 
more attendee devices via the one or more network 
interfaces when no further change to the correspond 
ing changed portion of the image displayed at the 
screen occurs within the predetermined period of 
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time, wherein the compressed lossless file, the first 
compressed lossy file, and the second compressed 
lossy file are generated and transmitted in a manner 
to ensure real-time updates of the one or more 
attendee devices. 

11. The apparatus of claim 10, wherein to compress the 
lossless image with the first compression technique, the 
processor is configured to execute a zip compression appli 
cation. 

12. The apparatus of claim 10, wherein to compress the 
lossless image with the first compression technique, the 
processor is configured to execute a Joint Photographic 
Experts Group 2000 compression application. 

13. The apparatus of claim 10, wherein after determining 
the further change to the corresponding changed portion of 
the image displayed at the screen occurs within the prede 
termined period of time, the processor is further configured 
to: 

capture the further change to the corresponding changed 
portion of the image displayed at the screen to produce 
a second captured image, 

separate the second captured image into a second lossless 
image and a second lossy image, 

compress the second lossless image to form an additional 
compressed lossless file and compress the second lossy 
image to form an additional first compressed lossy file 
and an additional second compressed lossy file, 
wherein the additional first compressed lossy file and 
the additional second compressed lossy file are com 
pressed versions of the second lossy image each having 
a different compression quality such that a size of the 
additional second compressed lossy file is larger than a 
size of the additional first compressed lossy file, 

transmit the additional compressed lossless file and the 
additional first compressed lossy file to the one or more 
attendee devices, and 

transmit the additional second compressed lossy file to the 
one or more attendee devices after the predetermined 
period of time has elapsed from the transmission of the 
additional compressed lossless file and the additional 
first compressed lossy file. 


