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REDUCED LATENCY SERVER- MEDIATED AUDIO-VIDEO COMMUNICATION

BACKGROUND

1. Technical Field

The field of the present disclosure relates to communications and particularly relates to a

platform for audio-video communications.
2. Description of Related Art

An Internet service such as SKYPE™ enables audio or audio-video conversations between two
or more users. A server is used to initiate the conversation and negotiation of the type of media.
The actual audio or video streams between the users are transferred in a peer-to-peer session

without further server mediation.

In services such as SKYPE™, the peer-to-peer session is established to avoid creating a bottle-
neck caused by overloading a server with traffic and to avoid introducing latency through the

Server.

iMessage™ is a service that allows users to send texts, photos, videos, contact information, and

group messages.
AOL Instant Messenger (AIM) is a service to allow users to communicate in real time.

WhatsApp™ Messenger is a proprietary, cross-platform instant messaging service for smart
phones. In addition to text messaging, users can send to each other images, video, and audio

media messages.

A traditional radio frequency half-duplex communications system provides communications
from a single transmitter to one or more receivers. Only one transmitter may be broadcasting at a
time because the same physical channel is shared for broadcasting to all receiving parties. Once
receivers begin to receive a signal, the receiving parties need to wait for the transmitter to stop

transmitting, before replying since the physical communications channel is unavailable.
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BRIEF SUMMARY

Various data communications systems are disclosed herein of video communications between
multiple computer systems configured as client computer systems. One (or more) of the client
computer systems when transmitting is a client transmitter and one (or more) of the client
computer systems when receiving or consuming is a client recipient. The client transmitter is
enabled to transmit or record a video message for display on the client recipient. The client
transmitter is configured to establish a connection with a video server and to transmit the video
message to the video server. The video message is archived by the video server. If the client
recipient is unavailable during the beginning of the transmission of the video message and when
the client recipient is available later during the transmission of the video message, then the client
recipient is enabled to display the video message from the beginning of the video message while

the transmission of the video message is still ongoing.

The client computer systems may be configured to alternate between being a client transmitter

and a client receiver and to alternately transmit and receive video content.

A management server may be adapted to receive from the client transmitter a first character
string including a reference to the client recipient and in response transmit to the client recipient
a second character string including a reference to the client transmitter. In response to the second
character string, the client recipient is configured to transmit a third character string to the video
server. The third character string references the video message and upon receipt by the video
server of the third character string, the video server transmits the video message to the client

recipient.

When the client recipient is unavailable, the client recipient may be adapted to retrieve the video
message from a message archive of the video server when the client recipient is later available.
Multiple client computer systems configured as client transmitters may transmit respective video

messages simultaneously to the client recipient.

Various client computer systems and/or software applications thereof may be configured for use
in the data communications network The client computer system and/or software applications
may include a transmitter module configured to: establish the connection with the video server,
transmit a first video message to the video server and transmit to the management server the first

character string. The client computer system and/or software applications may include a receiver
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module configured to: transmit the second character string to the video server, receive a second

video message; and display the second video message.

Various management servers and/or software applications thereof may be configured for use in
the data communications network. The management server may include: a management receiver
module adapted to receive from the client transmitter the first character string and a management

transmitter module adapted to transmit the second character string to the client recipient.

Various video servers may be configured for use in the data communications network. The video
server includes: a network adapter configured to establish the connection with the client
transmitter and receive the video message and a video data storage adapted to archive the video
message. The network adapter is configured to receive the third character string and to transmit

the video message to the client recipient responsive to the third character string.

Various methods are disclosed herein for management of video communications between
multiple computer systems. One (or more) of the client computer systems when transmitting is a
client transmitter and one or more of the client computer systems when receiving or consuming
is a client recipient. The client transmitter is enabled to transmit a video message for display on
the client recipient. The client transmitter is configured to establish a connection with a video
server, to transmit a video message to the video server. The video message is archived by the
video server. When the client recipient is unavailable during the beginning of the transmission of
the video message and when the client recipient is available later during the transmission of the
video message, the client recipient is enabled to display the video message from the beginning of

the video message during the transmission of the video message to the video server.
The video message may be received and displayed by the client recipient.

The client computer systems may be configured to alternate between being a client transmitter

and a client receiver and to alternately transmit and receive respectively.

The client recipient may be selected for receiving or consuming the video message while the
video message is being transmitted to the video server. The connection may be established
autonomously without intervention by a user of the client transmitter. The connection may be
established responsive to a program previously installed in the client transmitter by monitoring
actions of a user of the client transmitter and the connection is established based on said
monitored actions of the user. Transmission by the client recipient of the second character string

to the video server may be performed without prior notification to a user of the client recipient.
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Latency is reduced by transmitting the video message from the video server to the client recipient

while transmitting the video message from the client transmitter to the video server.

Various computer readable media may be encoded with processing instructions for causing a
processor of the client computer system and/or a processor of the video server and/or a processor

of the management server the execute the methods as disclosed herein.

The foregoing and/or other aspects will become apparent from the following detailed description

when considered in conjunction with the accompanying drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, in a non-limiting manner, by way of example only, with

reference to the accompanying drawings, wherein:

Figure 1 illustrates a simplified block diagram of a mobile computer system according to features
of the present invention.

Figure 2 shows a simplified block diagram of a system, according to features of the present
invention.

Figures 3a, 3b and 4 show flow charts for methods, according to features of the present
invention.

Figure 5 illustrates a sub-process which may be performed when a client recipient is available,
according to features of the present invention.

Figure 6 illustrates a sub-process which may be performed when a client recipient is unavailable
at the original time of transmission of a video message, according to a feature of the present
invention.

Figure 7 illustrates a simplified timing diagram of a client transmitter transmitting two messages
to a client recipient, according to a feature of the present invention.

Figure 8 illustrates a timing diagram of messages communicated between clients of a group

thread, according to a feature of the present invention.

The foregoing and/or other aspects will become apparent from the following detailed description

when considered in conjunction with the accompanying drawing figures.
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DETAILED DESCRIPTION

Reference will now be made in detail to embodiments of the present invention, examples of
which are illustrated in the accompanying drawings, wherein like reference numerals refer to the
like elements throughout. The embodiments are described below to explain the present invention

by referring to the figures.

By way of introduction, embodiments of the present invention are directed to provide a video
communications system and method with a user experience similar to half-duplex
communications (sometimes known as "walkie-talkie" or "push-to-talk) as well known in radio-
frequency communications.. The average length of a "full-duplex" session using a service such as
Skype™ may be over ten minutes. The initialization time needed by existing technology to
initiate a video stream using a prior art video service may range between 10 and 30 seconds
depending on the network and the implementation used. This initialization time may be
acceptable in prior art video services such as Skype™. Assuming a ten minute video session, for
example, thirty seconds of initialization time for the 10 minute session amounts to 4.76%
overhead. Embodiments of the present invention are intended to accommodate audio and/or
video messages or bursts of average length 20 to 30 seconds. An initialization time of 30 seconds
to transfer a 25 second audio and/or video message would amount to 54.5% overhead which
would not be acceptable. Therefore, one of the technical problems being solved in embodiments
of the present invention is to provide a user experience of "half-duplex" communications system
while minimizing initialization time and other time latencies so the user experiences near real

time message transfer.

In sum, embodiments of the present invention are directed to an audio-video messaging
communications platform appropriate for conversations including short audio-video message
bursts, e.g. 10-30 seconds long, with a reduced initialization time and overall latency of less than
three to five seconds. Within one to two seconds after initiating transmission, the video content
being recorded by a user is already being archived at a server and available to or being consumed
by all the users sharing a communications thread. A user of an embodiment of the present
invention may participate with other users to share video content in near real time. If the user is
not available, e.g. not online, then the video content and the messages may be consumed later by
streaming from the archive. If a user is an intended recipient and is unavailable at the time
transmission began and becomes available thereafter and as a result enters late into a

communications thread, then the user may consume the video content from the beginning of the
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thread when transmission of the video content began and participate in the thread without
missing the beginning of the thread. Streaming from the archive enables multiple users to
transmit to the same recipient at the same time and the recipient may receive and consume all the

video content from all the users, for instance in the order of transmission.

Before explaining embodiments of the invention in detail, it is to be understood that the
invention is not limited in its application to the details of design and the arrangement of the
components set forth in the following description or illustrated in the drawings. The invention is
capable of other embodiments or of being practiced or carried out in various ways. Also, it is to
be understood that the phraseology and terminology employed herein is for the purpose of

description and should not be regarded as limiting.

Referring now to the drawings, Figure 1 illustrates a simplified block diagram of a mobile
computer system 100 according to features of the present invention. Mobile computer system
100 is may connect through a cellular base station 119 to cellular network 121. A cellular
communications module 117 connects processor 110 to cellular network 121. Mobile computer
system 100 may also connect over a data communications network 106 to a server 205 and to a
server 206. Mobile computer system 100 includes a processor 110 connected to local data
storage 101. A data communications module 104 operatively connects processor 110 to data
communications network 106. An audio-video encoder 202 and an audio-video decoder 204 are
used to encode and decode respectively audio-video content sent from and received by mobile
computer system 100. Audio-video content of audio-video encoder 202 and audio-video decoder
204 may include audio or video which includes multiple channels, for example stereoscopic
video or sound each of which include right and left audio channels. Mobile computer system 100
may include peripheral accessory devices such as a display 109, global positioning system (GPS)
receiver 107, a camera 105, a microphone 111, a speaker 113, a vibrator 115, accelerometer
/gravity sensor(not shown), near field communication (NFC) (not shown), radio-frequency

identification (RFID) (not shown), Bluetooth™ (not shown) and IR sensor (not shown).

Reference is now also made to Figure 2 which shows a simplified block diagram of a system 20,
according to features of the present invention. System 20 may include a first mobile computer
system 100 acting as a client transmitter 100T and a second mobile computer system 100 acting
as client recipient 100R. A video data system 206 including video server 206a, video database

206b and video data storage 206c¢ connects with client transmitter 100T and client recipient
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100R. A management data system 205 including a management server 205a and a management
database 205b connects with client transmitter 100T and client recipient 100R. An audio-video
message 250 is shown as being transmitted from client transmitter 100T to video data system
206. Message 250 may be recorded live using camera 105 while transmitting or message 250
may be previously recorded and stored in local storage 101. Video data system 206 and
management data system 205 may be collocated in the same installation or even in the same
hardware unit and while operating share the same power supply, for instance. Video data system
206 and management data system 205 may be implemented in different threads of a multi-

threaded processor.

Reference is now also made to Figures 3a and 3b which show flow charts for respective methods
301 and 300, according to features of the present invention. Methods 301 and 300 illustrate a
process of client transmitter 100T connecting and transmitting to video data system 206 in
system 20, to allow a user to transmit video messages 250 to other users. Method 301 (Figure 3a)
illustrates process steps performed by client transmitter 100T and method 300 (Figure 3b)

illustrates process steps performed by server data system 206.

Referring now to system 20 and methods 301 and 300, a transmitter application according to an
embodiment of the present invention is previously installed and stored in memory 101 of client
transmitter 100T. The transmitter application of client transmitter 100T may connect (step 302)
to video data system 206 and to video server 206a without yet receiving an explicit user
instruction to transmit video message 250. Specifically, the transmitter application of client
transmitter 100T based on previous user actions or prior programming may open a URI of the
next video message 250 expected to be transmitted to video data storage 206¢. In parallel, video
server 206a of video data system 206 receives the connection (step 306). Client transmitter
application in step 307 begins to transmit video message 250 and in parallel in step 308, video
message 250 is being archived by video data system 206 in video data storage 206¢. Video
compression may be performed while recording video message 250 using camera 105. The user
may be notified in step 304 that one or more video messages will be prepared for transmission.
In parallel, the archiving of video data message may be completed (step 310) at video data
system 206. Client transmitter 100T application may select (step 305) one or more recipients or
the user of client transmitter 100T may select (step 305) one or more recipients. In step 309, a
text message, including a URI, character string or message block including a reference to the

recipient(s) is sent to management server 205a in management data system 205. Step 309 does
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not generally require an acknowledgment from management server 205a. The URI referencing
audio-video message 250, is intended for relaying to the recipient(s) to expect the audio-video
message and to prepare client recipient 100R for the upcoming receipt of audio-video message

250.

Several options are available for transfer of the message block from management data system
205 to client recipient 100R The message block may include: the URI to reference video
message 250, a command for client 100 to expect a video message, a command for client 100 to
prepare to play video message 250. Alternatively, the message block may includes only the URI
to reference the message 250. Client recipient 100R is programmed so that whenever it receives
a URI, a video message, 250 is expected and client recipient 100R prepares to play video
message 250. In an alternative embodiment of the present invention, management server 205
may be avoided and message blocks may be transferred over a mesh network between client

computer systems 100.

In method 301, transmission latency may be reduced if based on previous user interaction or
prior programming, the transmitter application deems the user has a high probability that he/she
is going to record using camera 105 one or more video messages 250 and to transmit within the
next few seconds. The transmitter application may prepare (step 303) client transmitter 100T
accordingly and/or may begin to transmit (step 307), prior to the user being notified (step 304)
that video message 250 is being or has been transmitted and prior to selecting recipients (step

305).

Referring again also to Figure 1, preparation to transmit (step 303) may include steps such as
turning on a camera 105 application and opening shutter of camera 105, allocating space in
memory 101 for video message 250, beginning to record and encoding video message 250 by
encoder 204. Preparation to transmit (step 303) may include opening a folder in storage 101
which includes images, audio-video clips, or other multimedia messages that have not been
previously received and archived (step 308) and beginning to transmit (step 307 ) the contents of

that folder.

Reference is now also made to Figure 4 which illustrates a flow diagram of a method 320,
according to an aspect of the present invention. Method 320 provides for receipt of an audio-
video message when client recipient 100R is available and/or subsequent audio-video message

retrieval for instance when client recipient 100R is not available or unavailable during the
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original transmission from client transmitter 100T. In decision block 311, if client recipient
100R is available during or shortly after (within a few seconds) beginning of transmission (step
307) then the flow continues with sub-process 501 as shown in Figure 5. If in decision block
311, if client recipient 100R is not available during or shortly after transmission, then the flow

continues with sub-process 701 shown in Figure 7.

Reference is now made also to Figure 5 which illustrates sub-process 501 which may be
performed when client recipient 100R is available, according to features of the present invention.
In step 503, client recipient 100R receives character string, including a URI, which includes a
reference to audio-video message 250. A character string, is sent (step 505) from client recipient
100R to video data system 206 and video data system 206 on receiving the character string
referring to video message 250 reads from video storage 206¢ video message 250 and transmits
video message 250 to client recipient 100R. In the meantime, in step 506, client recipient 100R
prepares for playback and receipt of video message 250. In step 407, video message 250 is
received and played by client recipient 100R. Alternatively, when client recipient 100R is
available, video message 250 may be copied during transmission from client transmitter 100T
and relayed by video data system 206 to client recipient 100R so that client recipient 100R is not

receiving message 250 from archive 206¢,

According to a feature of the present invention, when client recipient 100R becomes available
after beginning of transmission of video message 250 from client transmitter 100T, then video
data system 206 may transmit video message 250 from the beginning of the message. The time
delay between the time of the beginning of transmission to the time when client recipient 100R
becomes available may be reduced during the remainder of the message thread. During the
subsequent interchanges between client transmitters 100T and client recipients 100R, the client

recipient will eventually catch up with the other participants in the conversation.

Reference is now made also to Figure 6 which illustrates sub-process 701 which may be
performed when client recipient 100R is not available at the original time of transmission (step
307, Figure 3) of video message 250. When client recipient 100R is available (decision block
702) at an undetermined later time, client recipient 100R synchronizes (step 703) message
history with management database 205b. In step 705, the user of client recipient 100R is notified
of missed messages, e.g. video message 250. At the same time, client recipient 100R may send

(step 505 ) a character string, including a URI, to video data system 206 referring to one or more
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of the missed messages. Client recipient 100R application may anticipate user choice and send
(step 505) character string to video data system 206 whilst receiving a response to the query in
step 705 regarding missed messages. The character string is received in video data system 206,
and in step 406, video message 250 is retrieved from archive 206¢ and video message 250 is
being received by client recipient 100R. Client recipient 100R may prepare for playback, i.e. turn
on the media player application, in step 706, based on previous user actions. The application
running in client recipient 100R may deem that there is a high probability that the user is going
to select viewing video message 250 already being received. If the user selects in decision box
707 playing of video message 250, then client recipient 100R is already prepared to play message
250 being received or already received and step 407 of receiving and playing incoming video

message 250 may be performed with low overall latency.
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System 20 latency compared with prior art services

The following three equations summarize communications times for a process in which a user A
sends a video message, user B listens to or displays video message sent by user A, user B creates

a video message in response and User A receives, displays, listens to or views the response
ContentTime = time for transfer of content of message A + time for transfer of message B
TotalTime = time from beginning of the process to the end of the process

Latency = TotalTime - ContentTime

For services such as WhatsApp™, iMessage™, Windows™ Messenger, AOL™ Instant

Messenger, the following formula may be used to calculate total communication time T for: a.

T=RA1+ CA1+UA1+DB1+ VB1 +RB2+ CB2 + UB2 + DA2 + VA2
No.  Step Parameter Value (seconds)
1 User A records message RA1 30
2 User A's message is compressed CAl 5
3 User A's message is uploaded UA1 5
4 User B downloads user A's message DB1 5
5 User B views user A's message VBI 30
6 User B records a response RB2 30
7 User B's response is compressed CB2 5
8 User B's response is uploaded UB2 5
9 User A downloads user B's response DA2 5
10 User A views user B's response VA2 30
Total 150

The process of user A to send a 30 second video to user B and subsequently for user B to watch
the video and send back a 30 second response to user A and for user A to view the response
requires about 150 seconds. For 60 seconds of content, 150 seconds is required for the content to
be transferred and viewed. In the example, the communication using a prior art service has 90
seconds of latency, 60 seconds of content for a total time of communication T of 150 seconds

where latency is 71% of the total time of communication.
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In contrast, using system 20 and methods 300, 301 and 501 messages 250 are transmitted by user
A and received by user B in real time with a point-to-point total communication time of
approximately two seconds. The result is that the user recipient has completed watching the
incoming message at nearly the same time that the user transmitter began recording the message.
Using methods 300, 301 and 501, total communication time TI using embodiments of the present

invention may be simplified as follows:
BR = Transmit Time
TI = Time of communication between users

TI=BRA1 + LAl +BRB2 + LB2

No. Step Parameter Value (seconds)
1 User A transmits a message BRAI1 30
2 Network Delay LA1 2
3 User B transmits a response BRB2 30
4 Network delay LB2 2
Total 64

A communications process using an embodiment of the present invention, in which user A sends
a video message 250 of 30 second duration to user B, user B views video message 250 and in
response transmits to user A a video message response 250, and user A views video message
response 250, requires 64 seconds. Hence, using an embodiment of the present invention, 60
seconds of content is viewed which requires about 64 seconds to be transferred and displayed. A
process using an embodiment of the present invention has a latency time of about 6.25% of the

total time of communication TL
User experience

In embodiments of the present invention, two or more users need not be available to participate
in a conversation since every video message 250 is archived (step 308) at server video data
system 206. Users may be added to a group and view all prior video messages 250 that were

transmitted prior to the addition of the new user.
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In embodiments of the present invention, video message 250 may be transmitted (step 307) and
compressed while recording message 250 in camera 105 to reduce compression and transmission

latency times.

The user recipient(s) may begin streaming (step 407) a received message 250 for viewing within
a few seconds of the user transmitter beginning to transmit (step 307), reducing latency time. In
sum, low latency performance found according to features of the present invention create a

dramatic change in user experience over prior art systems.
Queuing messages within a thread

Video communication system 20, according to embodiments of the present invention enables
users of client computer systems 100 to alternately send and receive messages 250 as unicast

(one to one) or multicast (one-to-many).

In system 20, that includes playback of incoming messages 250 in near real time, multiple
incoming messages 250 may be viewed contiguously although when transmitted in real time

messages 250 may overlap.

In near real time streaming video messaging system 20, according to embodiments of the present
invention, video message 250 has a start time of transmission by streaming to video data system
206, a latency time until message 20 begins to be consumed at client recipient 100R, and an end

time when streaming ends of message 250 being received at client recipient 100R.

According to a feature of the invention, a client 100 may either receive/consume or
record/transmit video message 250 at any time but client 100 may not both consume and transmit
content at the same time. A client 100 may be forced to stop one interaction to begin another, for

example to stop consuming content in order to create content or vice versa.

When client recipient 100R detects an incoming message 250, various actions may happen. In
one example, client recipient 100R is playing another video message 250. The user may be
presented with a notification of incoming message 250 either a visual message, an audible
message and/or vibration using vibrator 115 as notification. The user may select the notification
via a tap or swipe on client recipient 100R which causes video message 250 currently playing to

stop or pause and video message 250 relevant to the notification begins to play.
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In another example, when client recipient 100R is not currently engaged playing a video message
250, client recipient 100R may be configured to play incoming message 250 without need for

any interaction by the user.

Reference is now made to Figure 7 which illustrates a simplified timing diagram 801 of client
100 (of user A) transmitting two messages 250(1) and 250(2) to another client 100 of user Z .
The passage of time is identified by going from the top of diagram 901 to the bottom of diagram
901.

1. User A transmits message 250(1) to User Z.

2. User Z receives message 250(1) with a latency of a few seconds and begins viewing message
250(1).

3. After User A completes transmitting message 250(1), an amount of time less than the latency
between the transmission of User A of message 250(1) and playback of User Z of message
250(1) passes.

4. User A begins transmitting message 250(2) to User Z.

5. User Z is unable to begin viewing message 250(2) because user Z is still viewing earlier
message 250(1).

6. System 20 recognizes that message 250(1) and message 250(2) are contextually related based
on the thread between the users users and creates a queue that plays message 250(2) upon

completion of viewing of message 250(1) by User Z.

Reference is now made to Figure 8 which illustrates a timing diagram 801 of messages 250
communicated between clients 100 of group thread, according to a feature of the present
invention. The passage of time is identified by going from the top of diagram 801 to the bottom

of diagram 801.

1. The User Z is engaged in a group thread with users A, B and C.

2. The User Z creates a message 250T Z.

3. While the User Z is recording and transmitting message 250T Z, user A, part of the same
group thread, creates message 250T A.

4. Message 250T A is streamed in real time to the other members of the group thread, including
User Z.

5. User Z is unable to immediately view incoming message 250T in real time because client 100

of user Z is still recording and transmitting outgoing message 250T Z
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6. While client 100 of User A is transmitting message 250T A, client 100 of user B begins
transmitting message 250T B.

7. While client 100 of user B is transmitting message 250T B , client 100 of user C begins
transmitting message 250T C.

8. Messages are archived in real time by video data system 206 and client 100 of user Z is
notified of incoming messages 250R A, 250R B and 250R C.

9. Client 100 of User Z forms a queue and time shifts the playback of incoming messages 250R
A, 250R B and 250R C.

10. Messages 250R A, 250R B and 250R C are played contiguously typically in time sequence

of transmission.

An outcome of steps 1-10 outlined above in reference to Figure 8 is that User Z experiences
messages 250 which are transmitted while overlapping in time as if each user of the thread
transmitting the messages waits until the queue is clear before creating and transmitting

respective video messages 250T A, 250T B and 250T C

User Z may or may not be notified that he/she is consuming video messages 250R A, 250R B and
250R C as shifted in time.

Compensating for sub-optimal network conditions during transmission

Sub-optimal network conditions may exist which may cause high latency of or loss of
information from video messages 250 when users of client computer systems 100 send video
messages 250. According to a feature of the present invention, client transmitter 100T may
detect local network quality. If sub-optimal network quality exists, in order to maintain low
latency quasi-real-time messaging, information content of messages 250 may be reduced prior to
during or subsequent to recording of video message 250. Reducing information content of
messages 250 may include: decreasing the video frame rate of video messages 250, reducing
color resolution or even switching to monochrome video messages 250, and/or reducing video
frame size, by way of examples. A reduced quality video message 250 may be transmitted and
stored on video data storage 206¢ and available for consuming or receiving by client recipients

100R.

In order to subsequently recover the original high quality message 250, the original reduced
quality message 250 or at least the dropped information thereof may be stored locally in client

transmitter 100T or another device, e.g. removable disk, attachable thereto. High quality
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message 250 may be uploaded to replace the lower quality version previously stored on video
data storage 206c¢ so that client recipients 100R may consume or download video message 250 in
higher quality subsequent to original lower quality transmission. Alternatively, the dropped
information may be used to repair original message 250 on either client transmitter 100T, on
video data system 206 or on client receiver 100R. Thus, reduction of video quality may be used
to maintain quasi-real-time low latency messaging even under sub-optimal network conditions
while allowing subsequent consumption of the same message in the original quality. An
example: User A is transmitting a video message 250 to User B. User A is on a network that is
less than the required bandwidth for full quality video, so client transmitter 100T sends a

reduced quality video message 250 to user B.

In the case that User B is watching at the time of the transmission, User B receives/consumes the

reduced quality video of the video message 250 of user A.

Subsequent to the transmission of the reduced quality video message 250 from user A, client
transmitter 100T may transmit the dropped information from the reduced quality video of the
video message 250 of user A to user B. The dropped information may then be used to fill in the
missing video information of the reduced quality video of the video message 250 as originally
transmitted. So that in the case that User B is unavailable to watch the transmission live and
chose to watch at a later time or, having watched the message at the time of the broadcast,
returns later to re-watch video message 250, User B may view the full quality video of video

message 250.
Multi-function button

System 20 may be implemented using a smart phone 100, e.g iPhone, equipped with a touch
sensitive display 109. When a client application is installed on smart phone 100 for executing
method 301, 501 and/or 701, a virtual button may be implemented on touch sensitive display
109. Alternatively, or in addition, a non-virtual or physical button may be designed into a smart

phone 100 with similar functionality as the virtual button.

The button, virtual or physical may include the following modes of function:

1) Audio-Video Operation: The button may be tapped , e.g. for less than one second duration,
and video recording begins using camera 205 and microphone 111 and simultaneously beginning

transmission (step 307) of the video recording begins. A second tap stops the recording and stops
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transmission and enables reception (step 407). Toggling between states of recording/transmission

and enabling reception (step 407) may be performed by successively tapping the button.

2) Audio-Video ("Push-to-talk") The button is held or touched for a defined period of time, e.g 2
seconds. Video recording begins using camera 205 and microphone 111 and simultaneously
beginning transmission (step 307) of the video recording as in mode 1. Release of the button then

ends recording/ transmission and enables receiving (step 407) of video content.

3) Audio Only: The button is slid up and released immediately and audio recording (without live
images captured from camera 205) using microphone 111 and transmission (step 307) begins.
When the button is slid back to its original position audio recording/transmission is stopped and
receiving is enabled (step 407). The button may be held down for a period, e.g. two seconds,
while in the slid up position and the button behaves as in mode 2 above but with audio
recording/transmission only. Releasing the button in the slid up position stops audio-recording

and transmission.
Example: Client 100 under Computer Control

According to other embodiments of the present invention, one or more client computer systems
100 may operate autonomously without requiring intervention of a (human) user. Processor 110
and/or another processor attached to computer system 100 may be programmed to control the
operation of client computer system 100. Processor 110 may be configured to receive and
transmit messages 250 simultaneously for instance within two independent message threads.
Processor 110 may be programmed to analyze, process and/or parse audio only and/or audio-
video messages 250 being received and to respond accordingly, by transmitting a message 250 to
other users of the thread relevant to the received message 250. Processor 110 may be
programmed to respond with a message 250 including educational or advertising content relevant
to the audio and or visual content being shared by the users of the thread. An example, a user
while shopping may in a message transmit an image of a product for which he/she wishes to
receive more information. Client 100 receiving message 250 may process the images in message
250 and recognize the product, for instance using optical character recognition or bar code.
Client 100 may respond with a message 250 including advertising or other information such as

price and/or service information.

Example: A camera security system
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Another example of an embodiment of the present invention in which clients 100 are under
processor control is a camera security system. . Multiple security cameras may be attached
individually to client transmitters 100T and programmed to transmit by unicast or multicast to
one or more client recipients 100R. A user, e.g. security personnel, may view the display of
client transmitter 100T for suspicious activity at any/all of the sites of client transmitters 100T.
One or more client recipients 100R may be fixed or mobile computer systems. The decision to
transmit (decision block 304), may be previously programmed based on time interval or local
image processing, e.g. significant features in a difference images between image frames.
Alternatively, image processing may be performed elsewhere in network 106. Client recipient
100R may receive video messages 250 in a round-robin or random fashion, for example. If a
significant event occurs such as suspicious activity based on one of messages 250, an interrupt to
the round robin may be signaled by one of client transmitters 100T through management server
205a, by one of the users of client recipients 100R through management server 205a, video
server 206 or by management server 205 based on the on-the-fly image processing. Central
archiving of all the video messages is maintained at video data system 206 as is required in a

security system for providing evidence.

Examples of Character Strings:
Example of Character string transmitted by client transmitter 100T
type: "video"

videoUrl:"testvsrv.video.glidetalk.com;83;6744802 www.video.glidetalk.com
vs00002.video.glidetalk.com 89026060 v1;90;44100;1"

thumbUrl: "http://testvsrv.video.glidetalk.com:83/getthumb?
sid=6744802 www.video.glidetalk.com vs00002.video.glidetalk.com 89026060 v1&Size=2"

threadld: "50a2a977de43be50200000126"

A portion of a character string is transmitted by client transmitter 100T to management data system

205 referencing video message 250.
videoUtl: "89026060 v1;90;44100;1"

In response, video data system 206 may receive the following character string with the reference to

video message 250.

{


http://testvsrv.video.glidetalk.com:83/getthumb
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"videoUrl": "89026060 v1;90;44100;1"
}
Example of Character string received by client recipient 100R
{

5 "context": "message",
"key": "new",
"threadId": "50aa977de43be50200000126",
"messageld": "50aa97fa9377370200000159",
"senderld": "50aal1a4ab55b6020000004c",
10 "senderInfo": {
"fbId": "514969962",

"name": "Jonathan Joseph Caras",

"picUrl": "http://profile-b xx fbcdn.net/hprofile-
snc6/273765 514969962 1714973208 _s.jpg”

15 5,
"status": "active",
"type": "video",
"createdAt": 1355984953,
"isHidden": "false",

20 "isDelivered": "false",

"videoUrl":

"testvsrv.video.glidetalk.com;83;6744802 www.video.glidetalk.com vs00002.video.glidetalk.com
89026060 v1;90;44100;1",

"thumbUrl": "http://testvsrv.video.glidetalk.com:83/getthumb?
25 sid=6744802 www.video.glidetalk.com vs00002.video.glidetalk.com 89026060 v1&Size=2"

}
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Definitions

The embodiments of the present invention may comprise a general-purpose or special-purpose
computer system including various computer hardware components, which are discussed in
greater detail below. Embodiments within the scope of the present invention also include
computer-readable media for carrying or having computer-executable instructions, computer-
readable instructions, or data structures stored thereon. Such computer-readable media may be
any available media, which is accessible by a general-purpose or special-purpose computer
system. By way of example, and not limitation, such computer-readable media can comprise
physical storage media such as RAM, ROM, EPROM, flash disk, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage devices, or any other media which can
be used to carry or store desired program code means in the form of computer-executable
instructions, computer-readable instructions, or data structures and which may be accessed by a

general-purpose or special-purpose computer system.

In this description and in the following claims, a "computer system" is defined as one or more
software modules, one or more hardware modules, or combinations thereof, which work together
to perform operations on electronic data. For example, the definition of computer system
includes the hardware components of a personal computer, as well as software modules, such as
the operating system of the personal computer. The physical layout of the modules is not
important. A computer system may include one or more computers coupled via a computer
network. Likewise, a computer system may include a single physical device (such as a phone or
Personal Digital Assistant PDA) where internal modules (such as a memory and processor) work
together to perform operations on electronic data. While any computer system may be mobile,
the term "mobile computer system" especially includes laptop computers, notebook computers,
cellular telephones, smart phones, wireless telephones, personal digital assistants, portable

computers with touch sensitive screens and the like.

In this description and in the following claims, a "network" is defined as any architecture where
two or more computer systems may exchange data. The term "network" may include wide area
network, Internet local area network, Intranet, wireless networks such as "Wi-fi", virtual private
networks, mobile access network using access point name (APN) and Internet. Exchanged data
may be in the form of electrical signals that are meaningful to the two or more computer systems.
When data is transferred or provided over a network or another communications connection

(either hardwired, wireless, or a combination of hardwired or wireless) to a computer system or



10

15

20

25

30

WO 2014/102720 PCT/IB2013/061311
21

computer device, the connection is properly viewed as a computer-readable medium. Thus, any
such connection is properly termed a transitory computer-readable medium. Combinations of the
above should also be included within the scope of computer-readable media. Computer-
executable instructions comprise, for example, instructions and data which cause a general-
purpose computer system or special-purpose computer system to perform a certain function or
group of functions. The term "server" as used herein, refers to a computer system including a
processor, data storage and a network adapter generally configured to provide a service over the
computer network. The term "client" as used herein is a computer system which receives a

service provided by the server

The term "video" refers to capture and display of an image or more than one image optionally in
a time sequence. The term "video" includes audio when there is sound accompanying the image
or images according to any of the known techniques for combining video and audio information.
The terms "video" and "audio-video" are used herein interchangeably. The terms "video" and
"audio-video" may include multiple signals such as stereo audio combined with video and/or

three dimensional video combined with audio.

The term "message" as used herein refers to an audio-video content or audio accompanying one

or more images captured live by a camera or a previously captured image or video.

The term "multicast" as used herein is the delivery of an audio-video message to a group of
destination computer systems simultaneously in a single transmission from the source or

transmitting computer system.

The term "unicast" as used herein refers to transmitting an audio-video message to a single

designated computer system.

The term "broadcast" as used herein refers to transmitting an audio-video message to all possible

destinations.

The term "upload" as used herein refers to a data file previously stored locally on a client

computer system in local storage and copied to storage in a server.

The term "download" as used herein refers to a data file previously stored on a server and copied

to a client computer system into local storage.

The term "uniform resource identifier" or "URI" as used herein is a string of characters used to

identify a name or a resource and enables interaction with representations of the resource over a
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network (typically the World Wide Web) using specific protocols. Schemes specifying a concrete
syntax and associated protocols define each URI. URIs can be classified as uniform resource

locators (URLs), and/or as uniform resource names (URNS).

The term "character string” or "message block" as used herein includes identifiers of a name
and/or location of a network resource, e.g. a video message and/or identifiers to one or more
client recipients. The character string or message block may include URI, URN and URL or
portion thereof. The "character string" may be encoded into binary code transmitted and received
in binary code and decoded at the receiver to determine identifiers of the recipient and the video

message as applicable.

The terms "client transmitter" and "client recipient” as used herein refer to a client computer
system for which an example is shown as mobile computer system 100 in Figure 1. The roles of

transmitter and recipient referring to one-way communication may be reversible.

The term "alternately" in the context of transmitting and receiving video messages refers to a
computer system configured to either transmit or receive but not to both transmit and receive

video content simultaneously at the same time.

The term "streaming" as used herein refers to consuming video content while optionally using
client storage 101 as temporary cache storage while avoiding saving an accessible copy of the

video content in a local file in storage 101 in client computer system 100.

The term "consuming" in the context of video and/or audio content refers to displaying the video
content to the user including the accompanying audio, or in the case of audio content, playing the
audio content to the user. The terms "consume", "play" and "display" are used herein

interchangeably.

The term "receive" as used herein in the context of receiving a video message and/or video
content includes in different embodiments of the present invention: streaming and consuming the
video content; and/or copying the video content into local storage 101 and later consuming the

video content from the storage 101.

The term "latency" as used herein refers to the time between a client transmitter begins to
transmit a video message and the time when the video message is received and displayed by

streaming to the client recipient when the client recipient is available.
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The terms "reduced latency or "low latency" are used herein interchangeably and refers in
different embodiments to the latency less than six seconds or less than five seconds or less than

four seconds or less than three seconds or less than two seconds.

The term "available" refers to a client computer system which is connected to a data
communications network over which an embodiment of the present invention is operable and

with the client application for performing method 301 running.

The term "unavailable" refers to a client computer system which is not connected to a data
communications network over which an embodiment of the present invention is operable or
connected to a data communications network 20 but with the client application for performing

method 301 running in the background or with the client application not installed or otherwise

disabled.

The term "conversation" as used herein refers to sharing one or more messages over a network

between two or more people.

The term "thread" in the context of messages is used herein to refer to multiple messages
transmitted and received between two or more client computer systems100 while optionally

maintaining the time order of transmission of the messages.

The indefinite articles "a", "an" is used herein, such as "a connection", "a server", a "message"
have the meaning of "one or more" that is "one or more connection", "one or more servers" and

"one or more messages".
Other embodiments of the present invention

Various buttons may be installed on the client computer system for control of the client computer
system according to methods as disclosed herein. A button may include a mode when the button
is tapped for less than one second duration, then video recording begins and simultaneously
transmission begins of the video recording. A second tap may stop the recording and thereby stop
transmission and enable reception. Toggling between states of recording/transmission and

enabling reception may be performed by successively tapping the button intermittently.

The button may also include a mode in which the button is held or touched for a defined period
of time, e.g 2 seconds. Video recording may begin and simultaneous transmission may begin of a
video recording. Release of the button may end recording/ transmission and enable receiving of

video content. In another mode, the button is slid in a previously defined direction and released
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immediately within a previously defined time period. Audio recording (without simultaneous
capture of images) and transmission may begin. When the button is slid back to its original
position audio recording/transmission may be stopped and receiving is enabled. The button may
be held down for a time period, e.g. two seconds, while in the slid position for audio
recording/transmission only. Releasing the button in the slid position stops audio-recording and

transmission.

Various data communications systems are disclosed herein video communications between
multiple computer systems configured to transmit and receive video content. One (or more) of
the client computer systems when transmitting is a client transmitter and one (or more) of the
client computer systems when receiving is a client recipient. The client transmitter is enabled to
transmit a video message for display on the client recipient. The client transmitter is configured
to establish a connection with a video server, to transmit the video message to the video server.
The video message is archived by the video server. A first client computer system may transmit
multiple messages to a second client computer system, The multiple messages includes a first
message and a second message. The time interval TTX between the beginning of the first
message and the end of the second message when transmitted by the client transmitter may be
greater than the time interval TRX between the beginning of the first message and the end of the
second message when received by the client recipient, so that the client recipient receives the
first and the second messages contiguously while transmission of at least one of the multiple

messages 1S ongoing.

Various data communications systems are disclosed herein video communications between
multiple computer systems configured to transmit and receive video content. One (or more) of
the client computer systems when transmitting is a client transmitter and one (or more) of the
client computer systems when receiving is a client recipient. The client transmitter is enabled to
transmit a video message for display on the client recipient. The client transmitter is configured
to establish a connection with a video server, to transmit the video message to the video server.
The video message is archived by the video server. Multiple messages intended for the same
client recipient may at least partially overlap in time during respective transmission of the
multiple messages from multiple client transmitters. The multiple messages are received at the
client recipient contiguously and shifted in time while the transmission of at least one of the

messages from at least one of the client transmitters is ongoing.
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Various data communications systems are disclosed herein video communications between
multiple computer systems configured to transmit and receive video content. One (or more) of
the client computer systems when transmitting is a client transmitter and one (or more) of the
client computer systems when receiving is a client recipient. The client transmitter is enabled to
transmit a video message for display on the client recipient. The client transmitter is configured
to establish a connection with a video server, to transmit the video message to the video server.
The video message is archived by the video server. One or more of the client computer systems
may be controlled by a processor configured to receive a message by streaming from the video
server, to process the received message and in response to the received message to transmit a
response message to other client computer systems sharing the same thread. If the client
transmitter detects or is otherwise aware of sub-optimal network conditions, the video message
may be reduced into a video message of reduced information content so that the second video
message may be received/consumed when the transmission from the client transmitter of the
video message is still ongoing. Subsequent to the original transmission of the video message of
reduced information content, the original video message of higher quality may be restored or

replaced for subsequent reception/consumption by the client recipient.

Various data communications systems are disclosed herein including a video communications
between multiple client computer systems configured to transmit and receive video content. A
client computer system is configured to establish a connection with a video server, to transmit a
transmit video message to the video server and to receive a receive video message from the video
server. The transmit video message and the receive video message are archived by the video
server. If the receive message begins to be received while the transmit video message is being
transmitted, then, the receive message is stored locally at least in part in local storage in the
client computer system for display to the user of the client computer system subsequent to the
transmission of the transmit video message. Otherwise, if the receive message is received not
overlapping the transmission of the transmit message then the receive message is displayed to the
user as a stream from the video server while avoiding storage of the receive message in local

storage. in the client computer system.

A user interface is provided herein of a client computer system connectible to a data
communications system. The user interface allows the user to experience selectably either:
transmitting a transmit video message or consuming a receive video message. The transmit video

message may include an image frame being captured simultaneously during the transmission . If
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a receive message is being consumed during the capture of image frames or during the
transmission/recording of the transmit message, the receive message may be stored at least in
part in local storage attached to the client computer system The receive message may be
displayed to the user when the transmission of the transmit message is complete by retrieving the
receive message from the local storage. If an incoming message is being consumed a transmit
message may be transmitted in the background of the client computer system at the same time by

retrieving the transmit message from local storage.

Although selected embodiments of the present invention have been shown and described, it is to

be understood the present invention is not limited to the described embodiments.
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CLAIMS

1. A data communications network for video communications between a plurality of computer
systems configured as client computer systems, wherein at least one of the client computer
systems when transmitting is a client transmitter and wherein at least one of the client computer
systems when receiving or consuming is a client recipient, wherein the client transmitter is
enabled to transmit or record a video message for display on the client recipient, the data
communications network comprising:

a video server, wherein the client transmitter is configured to establish a connection with
said video server and to transmit the video message to said video server and wherein said video
server is configured to archive the video message and wherein the video server is configured to
transmit the video message to the client recipient;

if the client recipient is unavailable during the beginning of the transmission of the video
message and wherein the client recipient is available later during the transmission of the video
message, then the client recipient is enabled to display the video message from the beginning of

the video message while the transmission of the video message is ongoing.

2. The data communications network of claim 1, wherein the client computer systems are
configured to alternate between being a client transmitter and a client receiver and to alternately

transmit and receive video content

3. The data communications network of claim 1, further comprising:

a management server adapted to receive a first character string from the client transmitter
and in response transmit to the client recipient a second character string including a reference to
the client transmitter; and

in response to receiving the second character string, the client recipient is configured to
transmit a third character string to the video server, wherein said third character string references
the video message and upon receipt by the video server of the third character string, said video

server transmits said video message to the client recipient.

4. The management server enabled for use in the data communications network of claim 3, the
management server comprising:
a management receiver module adapted to receive from the client transmitter a first

character string; and
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a management transmitter module adapted to transmit the second character string to the

client recipient.

5. The data communications network of claim 1, wherein when a client recipient is unavailable,
the client recipient is adapted to retrieve the video message from a message archive of the video

server when the client recipient is later available.

6. The data communications network of claim 1, wherein at least two of the client computer
systems configured as client transmitters are enabled to transmit respective video messages

simultaneously to the same client recipient.

7. The client computer system configured for use in the data communications network of claim 1.

8. The client computer system of claim 7, including:
a camera adapted to record a first video message;
a transmitter module configured to:
establish the connection with the video server,
transmit said first video message to the video server;
a receiver module configured to:
receive a second video message; and

display the second video message.

9. The video server enabled for use in the data communications network of claim 1, the video
server comprising:

a network adapter configured to establish the connection with the client transmitter and
receive the video message;

video data storage adapted to archive the video message; wherein the network adapter is

configured to transmit the video message to the client recipient .

10. A method of video communications between a plurality of client computer systems, wherein
at least one of the client computer systems when transmitting is a client transmitter and wherein

at least one of the client computer systems when receiving or consuming is a client recipient,
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wherein the video communications are performable over a data communications network
including a video server, the method comprising enabling the steps of:

establishing a connection by the client transmitter with the video server and transmitting a
video message to the video server;

archiving by the video server the video message;

transmitting by the video server, the video message to the client recipient; and

wherein if the client recipient is unavailable during the beginning of the transmission of
the video message and wherein the client recipient is available later during the transmission of
the video message, displaying by the client recipient the video message from the beginning of the

video message during said transmitting of the video message to the video server.

11. The method of claim 10, wherein the client computer systems are configured to alternate
between being a client transmitter and a client receiver and to alternately transmit and receive

video content,

12. The method of claim 10, further comprising:
receiving the video message by the client recipient; and

displaying the video message on the client recipient.

13. The method of claim 10, further comprising enabling the step of:
selecting said client recipient for said receiving or said consuming of the video message

while the video message is being transmitted to the video server.

14. The method of claim 10, wherein said establishing said connection is performed

autonomously without intervention by a user of the client transmitter.

15. The method of claim 10, wherein said establishing said connection is performed responsive

to a program previously installed in the client transmitter.

16. The method of claim 10, further comprising enabling the step of:
monitoring an action of a user of the client transmitter, wherein said establishing said

connection is performed based on said monitoring said action of the user.
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17. The method of claim 10, further comprising:
reducing latency by transmitting the video message from the video server to the client

recipient while transmitting the video message by the client transmitter to the video server.

18. The method of claim 10, further comprising:

transmitting by the client transmitter to a management server a first character string
including a reference to the client recipient;

upon receiving by the management server said first character string,

transmitting by the management server a second character string to the client recipient;
wherein said second character string is based on said first character string,

upon receiving said second character string, transmitting by the client recipient a third
character string to the video server, wherein said third character string is based on said second
character string;

performing said transmitting by the video server, upon receiving said third character

string.

19. The method of claim 18, wherein said transmitting by the client recipient third character

string to the video server is performed without prior notification to a user of the client recipient.

20. A computer readable medium encoded with processing instructions for causing a processor

of the client computer system to execute the method steps of claim 10.

21. A computer readable medium encoded with processing instructions for causing a processor

of the video server to execute the method steps of claim 10.

22. A computer readable medium encoded with processing instructions for causing a processor

of the management server to execute the method steps of claim 10.



