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VIDEO STREAM PREVIEW

BACKGROUND
This specification relates to environments that connect network-enabled
communication devices. Various types of devices, ¢.g., desktop computers and mobile
phones, can communicate with one another using various data communication networks,
c.g., the Internet. Network-enabled devices can stream real-time video data to one

another at varying levels of quality.

SUMMARY

This specification describes how a system can provide, to a user, a video stream
preview that is representative of the quality of video that will be streamed from a session
host. The system can provide a near-instantancous preview of the quality of the video
stream without actually receiving any video from the session host by determining a
network transmission quality between the session host and the user. The system can then
generate video data that represents what streamed video will look like when streamed
according to the network transmission quality.

In general, one innovative aspect of the subject matter described in this
specification can be embodied in methods that include the actions of receiving, from a
user device, a request for a video stream preview; transmitting a payload of data from a
session system to the user device over a network; determining a first measure of network
transmission quality based on a result of transmitting the payload to the user device over
the network from the session system; determining a second measure of network
transmission quality for data transmitted over the network from a session host to the
session system; obtaining an example video stream; generating the video stream preview
from the example video stream by degrading the quality of the example video stream
according to the first measure of network transmission quality and the second measure of
network transmission quality; and displaying the video stream preview on the user device.
Other embodiments of this aspect include corresponding computer systems, apparatus,
and computer programs recorded on one or more computer storage devices, each
configured to perform the actions of the methods. A system of one or more computers
can be configured to perform particular operations or actions by virtue of having
software, firmware, hardware, or a combination of them installed on the system that in

operation causes or cause the system to perform the actions. One or more computer
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programs can be configured to perform particular operations or actions by virtue of
including instructions that, when executed by data processing apparatus, cause the
apparatus to perform the actions.

The foregoing and other embodiments can each optionally include one or more of
the following features, alone or in combination. Transmitting the payload of data from
the session system to the user device over the network comprises transmitting the payload
data using a reliable communication protocol. The actions include providing the video
stream preview to the user device using a reliable communication protocol. The second
measure of transmission quality is based on a previously computed measure of historical
transmission quality from the session host to the session system. The first measure of
transmission quality is determined in response to the request for a video stream preview.
The actions include receiving a second test payload from the session host, wherein
determining the second measure of transmission quality for data provided from the
session host to the session system comprises determining the second measure of
transmission quality based on a result of receiving the second test payload from the
session host. The actions include transmitting the payload data at a faster rate than a rate
at which video data is streamed to the user device. The actions include generating the
payload of data having a size corresponding to a particular duration of video of a
particular quality. Generating a video stream preview comprises simulating network
effects on video data streamed from the session host to the user device. The video stream
preview represents a predicted quality of a video stream transmitted over a network from
a session host to the user device through a session system

In general, another innovative aspect of the subject matter described in this
specification can be embodied in methods that include the actions of receiving, from a
user device, a request for a video stream preview; receiving a payload of data from the
user device over a network; determining a first measure of network transmission quality
based on a result of receiving the payload from the user device over the network;
determining a second measure of network transmission quality for data transmitted over
the network from a session system to a session host; obtaining an example video stream;
generating a video stream preview from the example video stream by degrading the
quality of the example video stream according to the first measure of network
transmission quality and the second measure of network transmission quality; and
displaying the video stream preview on the user device. Other embodiments of this

aspect include corresponding computer systems, apparatus, and computer programs
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recorded on one or more computer storage devices, each configured to perform the
actions of the methods.

The foregoing and other embodiments can each optionally include one or more of
the following features, alone or in combination. Receiving the payload of data from the
session system to the user device over the network comprises receiving the payload data
using a reliable communication protocol. The actions include providing the video stream
preview to the user device using a reliable communication protocol. The second measure
of transmission quality is based on a previously computed measure of historical
transmission quality from the user device to the session system. The first measure of
transmission quality is determined in response to the request for a video stream preview.
The actions include providing a second test payload to the session host, wherein
determining the second measure of transmission quality for data provided to the session
host from the session system comprises determining the second measure of transmission
quality based on a result of providing the second test payload to the session host. The
actions include receiving the payload data at a faster rate than a rate at which video data is
streamed from the user device. The actions include generating the payload of data having
a size corresponding to a particular duration of video of a particular quality. Generating a
video stream preview comprises simulating network effects on video data streamed to the
session host from the user device. The video stream preview represents a predicted
quality of a video stream transmitted over a network from the user device to a session
host through a session system.

Particular embodiments of the subject matter described in this specification can be
implemented so as to realize one or more of the following advantages. A system can
generate a video stream preview of video streamed from a session host without actually
receiving any video from the session host. A system can provide a near-instantaneous
preview of streamed video quality without actually streaming video data between devices.
Users can quickly and easily determine the quality of video from session hosts in order to
make decisions about sessions that they would like to join. For example, if a user is
paying for a session, the user can determine whether the session quality is worth the
session price. Thus, if several sessions are available, the user can choose which has the
best quality or best quality for a particular price. The user can make such decisions
without requiring interaction by a session host or actually streaming video from the

session host.
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The details of one or more embodiments of the subject matter of this specification
are set forth in the accompanying drawings and the description below. Other features,
aspects, and advantages of the subject matter will become apparent from the description,

the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an example environment for providing sessions.

FIG. 2 is a sequence diagram that illustrates providing a video stream preview of
session host video.

FIG. 3 is a flow chart of an example process for providing a user a video stream
preview.

FIG. 4 is a sequence diagram that illustrates providing a video stream preview of
user device video.

FIG. 5 is a flow chart of an example process for providing a user a preview of user
device video quality.

Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

FIG. 1 is a block diagram of an example environment 100 for providing sessions.
A data communication network 102 enables data communication between multiple
network-enabled electronic devices. Users can access content, provide content, exchange
information, and participate in sessions by use of the devices and systems that can
communicate with each other over the network 102. The network 102 can include, for
example, a local area network (LAN), a cellular phone network, a wide area network
(WAN), e.g., the Internet, or a combination of them. The links on the network can be
wireline or wireless links or both.

A user device 130a-c is an clectronic device, or collection of devices, that is under
the control of a user and is capable of requesting and receiving resources over the
network 102. Generally, a user device 130a-c includes one or more of an audio input
device 136-1, a video input device 136-2, a display device 136-3, and optionally other
input devices, e.g., for text or gesture input.

Example user devices 130a-c include personal computers 132, mobile

communication devices 134, and other devices 136 that can send and receive data over
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the network 102. A user device 130a-c typically includes a user application, e.g., a web
browser, that sends and receives data over the network 102, generally in response to user
actions. The user application can enable a user to display and interact with text, images,
videos, music and other content, which can be located on at a website on the World Wide
Web or on a local area network. User devices 130a-c can also be wearable computing
devices that include a camera input device and microphone input device and a wircless
connection mechanism that may be worn on a user’s person. For example, a user device
can include a hat camera system that includes a camera mounted on the brim of a hat,
which can connect wirelessly to a mobile computing system, e.g. a mobile phone. User
devices can also include other camera systems worn by a person that provide point of
view video data, for example a helmet-mounted camera.

A resource is any data that can be provided over the network 102 and that has a
resource address, e.g., a uniform resource locator (URL). Resources may be HTML
pages, electronic documents, images files, video files, audio files, and feed sources, to
name just a few. The resources may include embedded information, e.g., meta
information and hyperlinks, and/or embedded instructions, e.g., client-side scripts.

A session system 140 is accessible by the user devices 130a-c over the network
102. The session system 140 can be implemented as computer programs installed on one
or more computers in one or more locations that are coupled to each through a network.
The session system 140 allows people to organize, request, and participate in sessions. In
a session, a person interacts with another person or with a computer system, e.g., a
software agent, which may be part of the session system 140. For example, one person, a
“session host” can use the session system 140 to provide real-time video data, which may
be referred to as a “video stream” or a “live feed,” to a user device of another person. In
this context, “real-time” video data means that the sponsor observes only minimal
appreciable delays due to processing limitations of the session system 140. In some
instances, the other person or system acts purely as an observer. In many instances, the
other person or system plays an active role, and information goes in both directions
during the session and both participants can be considered session hosts. For example,
one person can ask the other person questions during the session, e.g. after observing
video provided in the session. The term “session” may thus refer to such an interaction,
the period of interaction, or a recording of such an interaction, as the context requires.

Both a person and a system, e.g., a software agent, may be referred to as participants in a
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session. The participation of a system participant may be defined by a computer program
or a script, which may be referred to as a session program or as the program of a session.

Session requests, indications of session availability, and statistics of real-time and
historical transmission quality between the session system 140 and user devices 130a-c
can be stored as sessions data 142. A person can use a user device 130a-c to access the
session system 140 to request a session from a particular available session host. The
session system 140 can provide a user interface to the user devices 130a-c presenting
available session hosts, which may be arranged in a particular way, for example,
according to a topical hierarchy. In some implementations, the session system 140
includes a search subsystem that allows users to search for session hosts who are
available to provide sessions.

The session system 140 can then initiate a session, and a user, who may or may
not be a host, then experiences a session by use of a user device 130a-c. Other types of
input and output devices may also be used, depending on the type of session.

In situations in which the systems discussed here collect personal information
about users, or may make use of personal information, the users may be provided with an
opportunity to control whether programs or features collect user information, e.g.,
information about a user’s social network, social actions or activities, profession, a user’s
preferences, or a user’s current location, or to control whether and/or how to receive
content from the content server that may be more relevant to the user. In addition, certain
data may be treated in one or more ways before it is stored or used, so that personally
identifiable information is removed. For example, a session participant’s identity may be
treated so that no personally identifiable information can be determined by the host and
vice-versa, or a session host’s geographic location may be generalized where location
information is obtained (such as to a city, ZIP code, or state level), so that a particular
location of a session host cannot be determined. Thus, the session host may have control
over how information is collected and used by a the session system 140.

FIG. 2 is a sequence diagram that illustrates providing a video stream preview of
session host video. In general, a session system 211 can provide to a user device 201 a
video stream preview 212 that represents the quality of streamed video data that will be
received at the user device 201 from a session host device 221 through the session system
211. The video stream preview 212 can be provided to the user device 201 before any

video data is actually received from the session host device 221. Thus, a user of user
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device 201 can use the video stream preview to make a decision on whether to initiate a
session with the session host.

The session host device 221 indicates session availability 202 to the session
system 211. For example, a session host can offer to share real-time video data of a
particular event, e.g. video of walking around a popular tourist attraction in another
country.

The session system 211 can provide an indication of the availability of the session
offered by the session host. For example, users can navigate a web browser to a web
page provided by the session system 211 to browse session offerings by various session
hosts.

Users contemplating initiating a session with a session host may desire to preview
the quality of video data that will be received from the session host. Thus, the session
system 211 can receive a request for a video stream preview 204 from the user device 201
that requests a preview of video provided from the session host device 221 to the user
device 201. In some implementations, a user can initiate the request 204 by selecting a
“Preview Host Video Quality” button on a web page provided by the session system 211
to help the user select a session host that is able to provide a video stream of an
acceptable quality.

However, the session system 211 need not actually obtain any video data from the
session host in order to generate a video stream preview. Instead, the session system can
determine an overall transmission quality between the session host device 221 and the
user device 201 through the session system 211 and generate a video stream preview that
represents the quality of video streamed on a network characterized by the overall
transmission quality. For example, the session system 211 can provide a test payload 206
to the user device 201 to measure the transmission quality from the session system 211 to
the user device 201. The session system 211 can optionally receive a test payload 208
from the session host device 221 to measure the transmission quality from the session
host device 221 to the session system 211. The session system 221 can alternatively or in
addition measure the transmission quality with the session host device 221 from historical
data.

The session system 211 can then receive an example video stream 210 from the
user device 201 and provide a generated video stream preview 212 to the user device 201.
For example the user device 201 can capture a few seconds of video as the example video

stream 210 to be used in generating the video stream preview. Alternatively, the session
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system 211 can use previously stored video data to generate the video stream preview
212.

The user can then view the video stream preview 212 to observe a predicted
quality of video streamed from the session host device 221. Notably, the user can
preview the quality of video streamed from the session host device 221 before actually
receiving any video data from the session host device.

If satisfied with the predicted quality of the video stream preview, the user can
initiate a session by causing the user device 201 to provide a session request 214 to the
session system 211. The session system 211 can then initiate a session 216 with the
session host device 221. In response, the session host device 221 can begin providing a
video stream 218 to the session system 211. The session system 211 then forwards the
video stream 220 to the user device 201.

FIG. 3 is a flow chart of an example process for providing a user a video stream
preview. The process will be described as being performed by a system of one or more
computers, ¢.g., the session system 211 of FIG. 2.

The system receives a request for a video stream preview of a session host video
stream (310). The request will generally identify a particular session host offering to
initiate a session that provides real-time streaming video data.

The system transmits a test payload to a user device (320). The system can
measure the transmission quality from the system to the user device over a network using
the test payload. The system can for example generate a test payload having a size that
corresponds to video data of a particular duration, e.g. 5, 10, or 30 seconds of video data
of a particular resolution or quality. Although used to generate a video stream preview,
the test payload data need not be video data and need not be formatted as streaming video
data. In some implementations, the test payload data is random data or empty data. The
system can also send the test payload in multiple segments and vary the sizes of the
segments in order to test the transmission quality for multiple data sizes.

Furthermore, the test payload need not be transmitted to the user device at a rate
that real-time video data would be expected to be streamed to the user device. Rather, the
test payload can be provided at a rate that is faster than video data would be streamed to
the user device in real-time, and may be provided at a rate that is as fast as the devices of
the system and user device will allow.

The system can also transmit the test payload to the user device using a

communication protocol that is different from a communication protocol that is used to
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transmit streaming video. For example, the system can transmit the test payload using a
reliable data communication protocol, e.g. transport control protocol (TCP) over Internet
protocol (IP), that requests retransmission of dropped packets, rearranges out-of-order
packets, or performs other mechanisms to ensure reliable transmission of data. In
contrast, the session host and the session system may transmit streaming video to the user
device using an unreliable, streaming communication protocol, with fewer delivery
guarantees, in order to stream real-time video data, e.g. real-time transport protocol (RTP)
over user datagram protocol (UDP).

The system determines a first measure of network transmission quality from the
system to the user device (330). The system can compute a measure of network
transmission quality based on a result of transmitting the test payload to the user device.
The measure of network transmission quality can include one or more statistics that
characterize the real-time performance of the connection between the session system and
the user device when providing the test payload. For example, the system can compute a
bit rate or bandwidth, a network throughput, a data transfer rate, a predicted number of
dropped data packets, a predicted number of dropped video frames, or any other
appropriate statistics that indicate network transmission quality. The system can compute
measures of central tendency for any of the statistics, e.g. an arithmetic mean or
geometric mean, a median, a mode, a minimum, or a maximum. The system can also
combine one or more of the computed statistics into a single measure of transmission
quality from the system to the user device. For example, the system can compute weights
for each of the statistics that indicate an importance of each particular statistic for
predicting the quality of streamed video. In some implementations, the user device
computes all or a portion of the network transmission quality statistics. For example, the
user device can compute an average bandwidth from providing the test payload and
communicate the computed average bandwidth to the session system.

The system determines a second measure of network transmission quality from
the session host to the system (340). The system can compute a second measure of
transmission quality from the session host to the system in a number of ways. In some
implementations, the system requests and receives a second test payload from the session
host and computes one or more statistics of transmission quality from the received test
payload, as described in more detail above with reference to steps 320 and 330. The
system can use the received test payload to compute a current, up-to-date indication of

transmission quality from the session host to the system.
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The system can also obtain data representing historical transmission quality from
the session host to the system. For example, the system can obtain one or more
previously computed statistics of network transmission quality from the session host to
the system, e.g. based on the performance of previous sessions by the session host with
other user devices.

The system can either use the current transmission quality, the historical
transmission quality, or both to determine the second measure of transmission quality
from the session host to the system. For example, the system can choose the worst of the
two or the best of the two. The system can also use both measures of transmission quality
to compute an aggregate predicted transmission quality. The system can compute a
measure of central tendency, e.g. an arithmetic or geometric mean, between the current
and historical transmission quality. The system can also use a prediction model that uses
both the current and historical measures of transmission quality to compute a predicted
transmission quality for streaming video from the session host.

The system can also combine the first measure of transmission quality and the
second measure of transmission quality to determine an overall measure of network
transmission quality from the session host to the user device through the system. The
system can use the first measure of transmission quality from the system to the user
device and the second measure of transmission quality from the session host to the system
to determine an overall measure of transmission quality.

The system may be a distributed computing system that includes multiple data
centers connected through private internal networks, external networks, or some
combination of the two. Thus, the system may also use internal transmission quality
statistics, for example between two data centers, to compute the overall transmission
quality from the session host to the user device.

The system obtains an example video stream (350). The system can obtain video
data for generating a video stream preview in a number of ways. In some
implementations, the system receives a video stream sampled at the user device, e.g. a
short video clip of the user. The system can also obtain a previously stored test video.
The system may allow the user to select a particular test video for the video stream
preview. The system may also automatically select test video that matches a category for
the type of session being offered, e.g., a test video of a kitchen for a session on learning
on to cook or a test video of a studio for a session on learning the guitar. The system can

also use previously obtained video streamed from the session host. The example video
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stream need not actually be streamed to the system from the user device, and may instead
be transmitted using reliable network communication protocols.

The system generates a video stream preview (370). The system will generally
degrade the received video data to simulate the degradation that is likely to occur based
on the transmission quality between the session host and the user device through the
system. For example, the system can use the overall transmission quality to compute
network effects on the received video data. For example, the system can encode the
received video data and simulate the results of streaming the encoded video data over a
network characterized by the overall transmission quality. The system can simulate a
variety of effects on the video data including simulating packet loss, a number of packet
retransmissions requested, frame loss, or a percent of decodable frames. The system can
then decode the video data sent over the simulated network to generate the video stream
preview. The system may alternatively modify the received video data directly to
correspond to predicted network effects from providing the video data over the network.
For example, the system can mark a number of video frames as undecodable, where the
number corresponds to the simulated percent of decodable frames. Similarly, the system
can erase or overwrite portions of the video data to simulate packet or frame loss from the
network. The system can also alternatively or in addition modify the video by
reformatting the video to be in a lower-quality format, for example, to a lower resolution,
a lower frame rate, or to a compressed format.

In some implementations, the video data is obtained from the user device, and the
video stream preview is generated on the user device, e.g. by a web browser on the user
device. The system can provide to the browser the computed measure of overall
transmission quality from the session host to the user device. The browser can then
obtain sample video data from a camera connected to the user device, and the browser can
then generate the video stream preview based on the measure of overall transmission
quality.

The system provides the video stream preview to the user device (380). The
system can generate a video stream preview that is small enough in size that the delay in
transferring the video stream preview to the user device is negligible.

In some implementations, the system generates a video stream preview that
simulates network degradation only between the session host and the session system. The
system then streams the video stream preview to the user device, allowing actual

real-time network effects between the user device and the session system to further

11



10

15

20

25

30

WO 2014/193907 PCT/US2014/039702

Attorney Docket No. 16113-5063WO1

degrade the video in order to provide a realistic preview of video streamed from the
session host.

A user of the user device can then view the video stream preview to get a sense of
the likely quality of video streamed from the session host, and without the user device or
the session system actually receiving any video data from the session host. The system
can, over time, improve the accuracy of the video stream preview by collecting, over
time, additional information about network transmission quality from the system to the
user device as the user is viewing the video stream preview.

FIG. 4 is a sequence diagram that illustrates providing a video stream preview of
user device video. In some cases, a user may want a preview of his or her own video
quality, in other words, video quality from the user device as seen by a session host. In
general, a session system 411 can provide to a user device 401 a video stream preview
412 that represents the quality of video data that will be streamed to the session host
device 421 from the user device 401 through the session system 411. The video stream
preview 412 can be provided to the user device 401 before any video data is actually
streamed to the session host device 421. Thus, a user of user device 401 can use the
video stream preview to make a decision on whether to initiate a session with the session
host.

The session host device 421 indicates session availability 402 to the session
system 411. The session host may indicate that the session is interactive. For example,
the session host may be a plumber who offers to help fix users fix pipes or leaky faucets.
A user who desires to initiate a session with the session host may need to ensure that
video that they provide to the session host will be of sufficient quality. For example, the
session host will need to be able to see a pipe or a leaky faucet shown by the user in order
to help the user fix the problem.

Thus, the session system 411 can receive a request for a video stream preview 204
from the user device 401 that requests a preview of video provided by the user device 201
to the session host device 421. In some implementations, a user can initiate the request
204 by selecting a “Preview My Video Quality” button on a web page provided by the
session system 411.

The session system 411 can then determine transmission quality from the user
device 401 to the session system 411 by receiving a test payload 406 from the user device
401. The session system 411 can also determine transmission quality from the session

system 411 to the session host device 421, either using historical connection data or by
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optionally transmitting a test payload 408 to the session host device. The system can then
use these measures of transmission quality to compute an overall measure of transmission
quality from the user device 401 to the session host device 421.

The session system 411 can then receive user video data 410 from the user device
401 and provide a generated video stream preview 412 to the user device 401 that
represents the quality of video that will be streamed from the user device 401 on the
session host device 421. The video stream preview 412 can demonstrate the quality of
video on the session host device 421 without actually transmitting any video to the
session host device 421.

If the user is satisfied with the quality of video to be provided to the session host,
the user can then provide a session request 414 to the session system 411, and the session
system 411 can initiate a session 416 with the session host device 421. After initiating
the session, the session system 411 can provide a session initiated indication 418 to the
user device 401. The user device 401 can then begin sending a real-time video stream
420 to the session system 411, and the session system 211 can forward the video stream
422 to the session host device 421.

FIG. 5 is a flow chart of an example process for providing a user a preview of user
device video quality. The process will be described as being performed by a system of
one or more computers, ¢.g. the session system 411 of FIG. 4.

The system receives a request for a video stream preview a user device video
stream (510).

The system receives a test payload from the user device (520). The test payload
can be generated as described above with reference to FIG. 3. However, the test payload
will be transmitted from the user device to the system. Thus, the system can either first
provide the test payload to the user device, and the user device can provide the test
payload back to the system. Alternatively, the user device can generate the test payload,
¢.g. by a browser installed on the user device.

The system determines a first measure of network transmission quality from the
user device to the system (530). The first measure of network transmission quality can be
determined based on a result of the test payload being transmitted from the user device to
the system. The first measure of transmission quality can be determined as described
above with reference to FIG. 3.

The system determines a second measure of transmission quality from the session

system to the session host (540). The system can for example transmit a test payload to
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the session host and compute the measure of network transmission quality based on
network performance when transmitting the test payload. The system can also obtain data
representing historical network transmission quality from the system to the session host.
The system can combine the current and historical measures of network transmission
quality, as described above with reference to FIG. 3.

The system can also combine the first measure of transmission quality and the
second measure of transmission quality to determine an overall measure of network
transmission quality from the user device to the session host. The system can determine
the measure of overall network transmission quality, as described above with reference to
FIG. 3.

The system obtains an example video stream (550) and generates a video stream
preview (560), for example, as described above with reference to FIG. 3.

The system displays the video stream preview on the user device (570). A user of
the user device can then watch the video stream preview to get a sense of the likely
quality of video that will be streamed to the session host, and without the session host
having to actually receive any video from the user device.

Embodiments of the subject matter and the functional operations described in this
specification can be implemented in digital electronic circuitry, in tangibly-embodied
computer software or firmware, in computer hardware, including the structures disclosed
in this specification and their structural equivalents, or in combinations of one or more of
them. Embodiments of the subject matter described in this specification can be
implemented as one or more computer programs, i.e., one or more modules of computer
program instructions encoded on a tangible non-transitory program carrier for execution
by, or to control the operation of, data processing apparatus. Alternatively or in addition,
the program instructions can be encoded on an artificially-generated propagated signal,
e.g., a machine-generated electrical, optical, or electromagnetic signal, that is generated to
encode information for transmission to suitable receiver apparatus for execution by a data
processing apparatus. The computer storage medium can be a machine-readable storage
device, a machine-readable storage substrate, a random or serial access memory device,
or a combination of one or more of them. The computer storage medium is not, however,
a propagated signal.

The term “data processing apparatus” encompasses all kinds of apparatus, devices,
and machines for processing data, including by way of example a programmable

processor, a computer, or multiple processors or computers. The apparatus can include
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special purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit). The apparatus can also include, in addition
to hardware, code that creates an execution environment for the computer program in
question, e.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, or a combination of one or more of them.

A computer program (which may also be referred to or described as a program,
software, a software application, a module, a software module, a script, or code) can be
written in any form of programming language, including compiled or interpreted
languages, or declarative or procedural languages, and it can be deployed in any form,
including as a stand-alone program or as a module, component, subroutine, or other unit
suitable for use in a computing environment. A computer program may, but need not,
correspond to a file in a file system. A program can be stored in a portion of a file that
holds other programs or data, e.g., one or more scripts stored in a markup language
document, in a single file dedicated to the program in question, or in multiple coordinated
files, e.g., files that store one or more modules, sub-programs, or portions of code. A
computer program can be deployed to be executed on one computer or on multiple
computers that are located at one site or distributed across multiple sites and
interconnected by a communication network.

The processes and logic flows described in this specification can be performed by
one or more programmable computers executing one or more computer programs to
perform functions by operating on input data and generating output. The processes and
logic flows can also be performed by, and apparatus can also be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an ASIC
(application-specific integrated circuit).

Computers suitable for the execution of a computer program include, by way of
example, can be based on general or special purpose microprocessors or both, or any
other kind of central processing unit. Generally, a central processing unit will receive
instructions and data from a read-only memory or a random access memory or both. The
essential elements of a computer are a central processing unit for performing or executing
instructions and one or more memory devices for storing instructions and data.

Generally, a computer will also include, or be operatively coupled to receive data from or
transfer data to, or both, one or more mass storage devices for storing data, e.g., magnetic,
magneto-optical disks, or optical disks. However, a computer need not have such

devices. Moreover, a computer can be embedded in another device, e.g., a mobile
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telephone, a personal digital assistant (PDA), a mobile audio or video player, a game
console, a Global Positioning System (GPS) receiver, or a portable storage device, e.g., a
universal serial bus (USB) flash drive, to name just a few.

Computer-readable media suitable for storing computer program instructions and
data include all forms of non-volatile memory, media and memory devices, including by
way of example semiconductor memory devices, e.g., EPROM, EEPROM, and flash
memory devices; magnetic disks, e.g., internal hard disks or removable disks;
magneto-optical disks; and CD-ROM and DVD-ROM disks. The processor and the
memory can be supplemented by, or incorporated in, special purpose logic circuitry.

To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display device,
e.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for displaying
information to the user and a keyboard and a pointing device, ¢.g., a mouse or a trackball,
by which the user can provide input to the computer. Other kinds of devices can be used
to provide for interaction with a user as well; for example, feedback provided to the user
can be any form of sensory feedback, e.g., visual feedback, auditory feedback, or tactile
feedback; and input from the user can be received in any form, including acoustic,
speech, or tactile input. In addition, a computer can interact with a user by sending
documents to and receiving documents from a device that is used by the user; for
example, by sending web pages to a web browser on a user’s client device in response to
requests received from the web browser.

Embodiments of the subject matter described in this specification can be
implemented in a computing system that includes a back-end component, e.g., as a data
server, or that includes a middleware component, e.g., an application server, or that
includes a front-end component, e.g., a client computer having a graphical user interface
or a Web browser through which a user can interact with an implementation of the subject
matter described in this specification, or any combination of one or more such back-end,
middleware, or front-end components. The components of the system can be
interconnected by any form or medium of digital data communication, e.g., a
communication network. Examples of communication networks include a local area
network (“LAN”) and a wide area network (“WAN”), e.g., the Internet.

The computing system can include clients and servers. A client and server are

generally remote from each other and typically interact through a communication
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network. The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client-server relationship to each other.

While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any invention or of what may be
claimed, but rather as descriptions of features that may be specific to particular
embodiments of particular inventions. Certain features that are described in this
specification in the context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various features that are described in
the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Moreover, although features may be
described above as acting in certain combinations and even initially claimed as such, one
or more features from a claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or
variation of a subcombination.

Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed, to
achieve desirable results. In certain circumstances, multitasking and parallel processing
may be advantageous. Moreover, the separation of various system modules and
components in the embodiments described above should not be understood as requiring
such separation in all embodiments, and it should be understood that the described
program components and systems can generally be integrated together in a single
software product or packaged into multiple software products.

Particular embodiments of the subject matter have been described. Other
embodiments are within the scope of the following claims. For example, the actions
recited in the claims can be performed in a different order and still achieve desirable
results. As one example, the processes depicted in the accompanying figures do not
necessarily require the particular order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking and parallel processing may be
advantageous.

What is claimed is:
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CLAIMS

1. A computer-implemented method comprising:

receiving, from a user device, a request for a video stream preview;

transmitting a payload of data from a session system to the user device over a
network;

determining a first measure of network transmission quality based on a result of
transmitting the payload to the user device over the network from the session system;

determining a second measure of network transmission quality for data
transmitted over the network from a session host to the session system;

obtaining an example video stream;

generating the video stream preview from the example video stream by degrading
the quality of the example video stream according to the first measure of network
transmission quality and the second measure of network transmission quality; and

displaying the video stream preview on the user device.

2. The method of claim 1, wherein transmitting the payload of data from the session
system to the user device over the network comprises transmitting the payload data using

a reliable communication protocol.

3. The method of claim 1, further comprising providing the video stream preview to

the user device using a reliable communication protocol.

4. The method of claim 1, wherein the second measure of transmission quality is
based on a previously computed measure of historical transmission quality from the

session host to the session system.

5. The method of claim 4, wherein the first measure of transmission quality is

determined in response to the request for a video stream preview.

6. The method of claim 1, further comprising:
receiving a second test payload from the session host,
wherein determining the second measure of transmission quality for data provided

from the session host to the session system comprises determining the second measure of
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transmission quality based on a result of receiving the second test payload from the

session host.

7. The method of claim 1, further comprising:
transmitting the payload data at a faster rate than a rate at which video data is

streamed to the user device.

8. The method of claim 7, further comprising:
generating the payload of data having a size corresponding to a particular duration

of video of a particular quality.

9. The method of claim 1, wherein generating a video stream preview comprises
simulating network effects on video data streamed from the session host to the user

device.

10. The method of claim 1, wherein the video stream preview represents a predicted
quality of a video stream transmitted over a network from a session host to the user

device through a session system.

11. A system comprising;

one or more computers and one or more storage devices storing instructions that
are operable, when executed by the one or more computers, to cause the one or more
computers to perform operations comprising:

receiving, from a user device, a request for a video stream preview;

transmitting a payload of data from a session system to the user device over a
network;

determining a first measure of network transmission quality based on a result of
transmitting the payload to the user device over the network from the session system;

determining a second measure of network transmission quality for data
transmitted over the network from a session host to the session system;

obtaining an example video stream;

generating the video stream preview from the example video stream by degrading
the quality of the example video stream according to the first measure of network

transmission quality and the second measure of network transmission quality; and
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displaying the video stream preview on the user device.

12. A computer-implemented method comprising:

receiving, from a user device, a request for a video stream preview;

receiving a payload of data from the user device over a network;

determining a first measure of network transmission quality based on a result of
receiving the payload from the user device over the network;

determining a second measure of network transmission quality for data
transmitted over the network from a session system to a session host;

obtaining an example video stream;

generating a video stream preview from the example video stream by degrading
the quality of the example video stream according to the first measure of network
transmission quality and the second measure of network transmission quality; and

displaying the video stream preview on the user device.

13. The method of claim 12, wherein receiving the payload of data from the session
system to the user device over the network comprises receiving the payload data using a

reliable communication protocol.

14. The method of claim 12, further comprising providing the video stream preview to

the user device using a reliable communication protocol.

15. The method of claim 12, wherein the second measure of transmission quality is
based on a previously computed measure of historical transmission quality from the user

device to the session system.

16. The method of claim 15, wherein the first measure of transmission quality is

determined in response to the request for a video stream preview.

17. The method of claim 12, further comprising:
providing a second test payload to the session host,
wherein determining the second measure of transmission quality for data provided

to the session host from the session system comprises determining the second measure of
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transmission quality based on a result of providing the second test payload to the session

host.

18. The method of claim 12, further comprising:
receiving the payload data at a faster rate than a rate at which video data is

streamed from the user device.

19. The method of claim 18, further comprising:
generating the payload of data having a size corresponding to a particular duration

of video of a particular quality.

20. The method of claim 12, wherein generating a video stream preview comprises
simulating network effects on video data streamed to the session host from the user

device.

21. The method of claim 12, wherein the video stream preview represents a predicted
quality of a video stream transmitted over a network from the user device to a session

host through a session system.

22. A system comprising;

one or more computers and one or more storage devices storing instructions that
are operable, when executed by the one or more computers, to cause the one or more
computers to perform operations comprising:

receiving, from a user device, a request for a video stream preview;

receiving a payload of data from the user device over a network;

determining a first measure of network transmission quality based on a result of
receiving the payload from the user device over the network;

determining a second measure of network transmission quality for data
transmitted over the network from a session system to a session host;

obtaining an example video stream;

generating a video stream preview from the example video stream by degrading
the quality of the example video stream according to the first measure of network
transmission quality and the second measure of network transmission quality; and

displaying the video stream preview on the user device.
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