
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2017/095885 Al
8 June 2017 (08.06.2017) W P O P C T

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
G11B 27/00 (2006.01) H04N 21/24 (201 1.01) kind of national protection available): AE, AG, AL, AM,
H04N 21/20 (201 1.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

PCT/US2016/064155 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,

30 November 2016 (30.1 1.2016) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(25) Filing Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

(26) Publication Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(30) Priority Data:
2015 10867370.X 1 December 2015 (01 .12.2015) CN (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: ALIBABA GROUP HOLDING LIMITED GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

[—/US]; Fourth Floor, One Capital Place, P.O. Box 847, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
George Town, George Town (KY). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,(72) Inventor: ZHANG, Yayu; Alibaba Group Legal Depar t
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

ment, 5/F, Building 3, No. 969 West Wen Yi Road, Yu
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,Hang District, 3 11121 (CN).
GW, KM, ML, MR, NE, SN, TD, TG).

(74) Agent: CAPRON, Aaron, J.; Finnegan, Henderson, Fara-
Published:bow, Garrett & Dunner LLP, 901 New York Avenue, NW,

Washington, DC 20001-441 3 (US). — with international search report (Art. 21(3))

(54) Title: METHOD AND APPARATUS FOR TRANSMITTING VIDEO DATA

(57) Abstract: A method for transmitting video over a network is disclosed.
The method may be implemented by a processor and a non-transitory com
puter-readable storage medium storing instructions. The method may com
prise: receiving, from a video data source, video data; generating a set of im
ages from the video data based on a conversion rule that corresponds to a
predetermined playback video quality; and transmitting, over a network to a
client device, the set of images for rendering and displaying on a browser in
stalled on the client device.



METHOD AND APPARATUS FOR TRANSMITTING VIDEO DATA

CROSS-REFERENCE TO RELATED APPLICATION

[001] This application is based upon and claims priority to Chinese Patent

Application No. 201 5 108673 70.X, filed December 1, 2015, the entire contents of which are

incorporated herein by reference.

TECHNICAL FIELD

[002] The present disclosure generally relates to the field of computer technology

and, more particularly, to a method and an apparatus for transmitting video data.

BACKGROUND

[003] With the advance of Internet technology, there has been rapid development in

technologies for various modes of network transmission of multimedia data, such as

streaming, which allows a receiving device to play the multimedia data (e.g., a video clip, an

audio clip, etc.) as soon as the device receives part of the data over the network.

[004] With current technologies, a client device (e.g., a personal computer, a mobile

device such as smart phone, tablets, or any portable devices, etc.) can receive, from a data

source, a stream of multimedia data (e.g., video data, audio data, etc.). The client device can

then decode the multimedia data, and play the decoded data. FIG. 1 illustrates an example of

transmission of a video data stream from a video data source 101 to a client device 102.

[005] The reception, decoding, and playing of multimedia data can be performed by

dedicated software application, or by a browser (with a third-party plug-in such as Adobe™

Flash Player, JavaScript version of FFmpeg, etc.) installed on the client device. Both

approaches have limitations. For example, multiple versions of the dedicated software



application may be needed to adapt to operate on different platforms, such as Mac™,

Windows™, Linux, iOS™, Android™, and WinPhone™, depending on whether the client

device is a personal computer or a smart phone. Also, there can be compatibility and

performance problems with third-party plug-ins. For example, Adobe™ Flash Player is not

supported by iOS™, and these plug-ins may be not optimized for operation on a mobile

device, leading to excessive power consumption. Further, even if the plug-in is supported

across different platforms, the browser may become the bottleneck. For example, if the

browser does not support high-definition videos, or that it does not support playing of

multiple video data streams (e.g., for a real-time monitoring system), the client device will

not be able to provide such functionalities.

[006] Moreover, the processing of the multimedia data typically consumes a large

amount of CPU and memory resources, which makes it difficult, if not impossible, for a

mobile device to support processing of high-definition videos and playing of multiple video

data streams.

[007] Therefore, there is a need for a system that allows real-time acquisition,

processing, and rendering of video data at client devices associated with multiple platforms

and that requires less computation and memory resources.

SUMMARY

[008] One aspect of the present disclosure is directed to a method for transmitting

video data over a network. The method may comprise: receiving, from a video data source,

video data; generating a set of images from the video data based on a conversion rule that

corresponds to a predetermined playback video quality; and transmitting, over a network to a

client device, the set of images for rendering and displaying on a browser installed on the

client device.

[009] Another aspect of the present disclosure is directed to an apparatus for



transmitting video data over a network. The apparatus may comprise: a receiving module

configured to receive, from a video data source, video data; a conversion module configured

to generate a set of images from the video data based on a conversion rule that corresponds to

a predetermined playback video quality; and a transmission module configured to transmit,

over a network to a client device, the set of images for rendering and displaying on a browser

installed on the client device.

[010] Another aspect of the present disclosure is directed to a non-transitory

computer-readable storage medium storing one or more programs, the one or more programs

comprising instructions which, when executed by a processor of a server, cause the server to

perform a method for transmitting video data over a network. The method may comprise:

receiving, from a video data source, video data; generating a set of images from the video

data based on a conversion rule that corresponds to a predetermined playback video quality;

and transmitting, over a network to a client device, the set of images for rendering and

displaying on a browser installed on the client device.

[01 1] Additional objects and advantages of the disclosed embodiments will be set

forth in part in the following description, and in part will be apparent from the description, or

may be learned by practice of the embodiments. The objects and advantages of the disclosed

embodiments may be realized and attained by the elements and combinations set forth in the

claims.

[012] It is to be understood that both the foregoing general description and the

following detailed description are exemplary and explanatory only and are not restrictive of the

disclosed embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[013] FIG. 1 is a block diagram illustrating a conventional method of transmission



of video data.

[014] FIG. 2 is a flow chart illustrating an exemplary method for transmitting video

data, consistent with embodiments of the present disclosure.

[015] FIG. 3 is a block diagram illustrating an exemplary system for transmitting

video data, consistent with embodiments of the present disclosure.

[016] FIG. 4 is a flow chart illustrating an exemplary method for transmitting video

data, consistent with embodiments of the present disclosure.

[017] FIG. 5 is a block diagram illustrating an exemplary system for transmitting

video data, consistent with embodiments of the present disclosure.

[018] FIG. 6 is a block diagram illustrating an exemplary system for transmitting

video data, consistent with embodiments of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[019] With current technologies (e.g., as shown in FIG. 1), where dedicated software

applications or browsers with plug-ins are used to decode and play multimedia data, there

exist various problems. For example, different versions of dedicated software applications are

needed to operate on different platforms. Moreover, the processing of multimedia data

consumes a large amount of CPU and memory resources, which makes it difficult, if not

impossible, for a mobile device to support processing of high-definition videos and playing of

multiple video data streams, thereby severely degrading the user experience.

[020] Embodiments of the present disclosure provide a system of transmitting video

data based on transmission of decoded images. Given that image-rendering is a basic

functionality of a browser, by transmitting decoded images data instead of encoded video

data, any recipient device with a browser will be able to process and render the received

images. As a result, video data acquisition and playing can be performed with devices

associated with different platforms or operating systems. Moreover, the processing of



decoded images also requires less computation and memory resources than the processing of

encoded video data stream, and can be performed more efficiently.

[021] Reference will now be made in detail to methods and specific implementations

that seek to overcome the foregoing shortcomings of current systems and methods for

facilitating the login of an account. Examples of these implementations are illustrated in the

accompanying drawings. The following description refers to the accompanying drawings in

which the same numbers in different drawings represent the same or similar elements unless

otherwise represented. The implementations set forth in the following description of

exemplary embodiments do not represent all implementations consistent with the invention.

Instead, they are merely examples of apparatuses and methods consistent with aspects related

to the invention as recited in the appended claims.

[022] Reference is now made to FIG. 2, which illustrates an exemplary method 200

for transmitting video data, according to embodiments of the present disclosure. While the

illustrated method is depicted as being performed by a cloud server, it is appreciated that the

method can be performed by, for example, a video data source, a cloud server, and/or a client

device. Referring to FIG. 2, method 200 includes the following steps.

[023] In step S201, the cloud server receives, from the video data source, a video

data stream.

[024] In some embodiments, before the cloud server receives the video data stream

from the video data source, the cloud server may receive a connection request from the video

data source. After authenticating the video data source, the cloud server may establish a

connection with the video data source. The connection between the cloud server and the

video data source can also be maintained, and that the client server needs not maintain a

connection with the video data source to obtain the video data.

[025] In some embodiments, the cloud server can also receive a request for video



data from the client device. After authenticating the client device, the cloud server can then

transmit the request to the video data source for the requested video data. As a result, the

cloud server can act as a third party authenticator to authenticate the identities of the cloud

server and the client device, before granting the client device access to the video data stored

at the video data source. Such an arrangement enables enforcement of access right to the

video data, while reducing the likelihood that an imposter may be able to transmit malicious

data to the client device.

[026] In step S202, the cloud server converts, based on one or more conversion rules

that corresponds to a playback video quality, the received video data stream to a set of

images.

[027] In some embodiments, the conversion of the video data stream can be

according to one or more conversion rules, which set a number of images per unit time of the

video data stream. A higher number of images per unit time can lead to better playback video

quality, while a lower number of images per unit time can lead to poorer playback quality.

For example, it can be predetermined that when images are displayed to human eyes at a

frequency of 24 frames per second (or higher), the viewer may perceive a seamless animation

of images, while if the images are displayed at a lower frequency, the viewer may instead

perceive a set of still images. As a result, the cloud server may convert each second worth of

video data stream into a fixed number (e.g., 24) of images, to maintain a predetermined

perceived playback video quality. The number can be set higher to improve the playback

quality, or lower to reduce network load.

[028] In some embodiments, the conversion rules (and the number of images

generated for each second) can be set based on a request from the client device. For example,

the client device may report a requisite playback video quality to the cloud server, which can

then set the conversion rule accordingly.



[029] In some embodiments, the conversion rules may also be set based on the

network load. For example, the cloud server may monitor a status of the network between the

cloud server and the client device. The cloud server may determine a maximum rate of data

transmission between the cloud server and the client device. Based on the data rate, the cloud

server can then determine a number of images to be generated per second, to avoid

overloading the network.

[030] In some embodiments, the conversion rules can be set based on a combination

of the aforementioned criteria. As an illustrative example, the cloud server may initially set

the number of images per second at 24, but then increase it to 36 based on a requisite video

quality reported by the client device. As another illustrative example, the cloud server may

initially set the number of images per second at 36 (e.g., due to a request from the client

device), but then reduce it back to 24 based on the network condition. It is understood that the

conversion rules can also be set based on any other combinations of these criteria, or other

suitable criteria.

[031] In step S203, the cloud server transmits the set of images to the client device

for rendering and displaying. In some embodiments, the cloud server may also acquire

information about a browser installed at the client device, and configure the transmission of

the images based on the information, such that the images can be rendered and displayed by

the browser following a predetermined order. Further, multiple browser windows can be

instantiated on the client device, and images associated with different video data streams can

be transmitted and displayed in different browser windows. With such an arrangement, the

client device can play multiple video data streams.

[032] With embodiments of the present disclosure, video data are transmitted to

client devices in the form of decoded images, which can be rendered and displayed by

virtually any browser program. As a result, compatibility issues can be avoided, while the



processing of the received images at the client device can be performed with less computation

and memory resources. The transmission and processing of image data can also be configured

to improve efficiency and responsiveness. For example, the cloud server can be configured to

push the images to the client device as soon as they are generated, so that the client device

can receive and buffer the images in advance for future rendering. Moreover, the client

device does not have to perform further decoding of the images, and can process and render

the images with relatively less computation and memory resources.

[033] Reference is now made to FIG. 3, which illustrates an exemplary system 300

for transmitting of video data, according to embodiments of the present disclosure. As shown

in FIG. 3, system 300 includes a video data source 301, a cloud server 302, and a client

device 303. Although FIG. 3 illustrates that the video data source is external to the cloud

server, it is understood that the video data source can also be a device internal to the cloud

server. For example, the video data source can be a storage device that stores a video data

file, and provides the video data file to a processor of the cloud server.

[034] Cloud server 302 can receive encoded video data stream from video data

source 301 , decode the video data stream, and generate a set of images per unit time of the

video data stream. For example, the cloud server may convert one second worth of video data

into 24 images. Cloud server 302 can then transmit the images to client device 303. The

images can be rendered and displayed by a browser program installed on the client device to

simulate the effect of playing a video clip.

[035] Reference is now made to Fig. 4, which illustrates an exemplary method 400

for transmitting video data, according to embodiments of the present disclosure. The method

can be performed by, for example, a video data source 301, a cloud server 302, and/or a client

device 303. Referring to FIG. 4, method 400 includes the following steps.

[036] In step S401, video data source 301 (e.g., a video camera, a monitoring device,



a storage device, etc.) establishes a connection with cloud server 302. The connection can be

formed over a network, or over any hardware interface between the video data source and the

cloud server (e.g., if the video data source is a hard drive of the cloud server). In a case where

video data source 301 is external to cloud server 302, cloud server 302 may also authenticate

the identity of video data source 301 . Cloud server 302 may also maintain a mapping table

that maps between identified video data sources and video data, as well as other data (e.g.,

certificate, keys, cookies, etc.) used for maintaining the connection with the video data

sources.

[037] In step S402, cloud server 402 receives, from client device 403, a request for

video data. The request can be generated from a browser of the client device (e.g., when a

user browses a web page and clicks on a video link).

[038] In step S403, based on the mapping data, cloud server 302 can determine the

video data source for providing the requested video data, and forward the request to the video

data source (e.g., video data source 301) for the video data. In some embodiments, cloud

server 302 can also authenticate the client device and reject any unauthorized requests, to

provide secure access to the video data.

[039] In step S404, after receiving the request for video data from cloud server 302,

video data source 301 can transmit the video data to cloud server 302. In a case where video

data source 301 is separated from cloud server 302 by a network, video data source 301 may

use any suitable protocol, such as the Real-time Transport Protocol (RTP), to transmit the

video data to cloud server 302.

[040] In step S405, after cloud server 302 receives the video data, cloud server 302

can determine the compression format associated with the video data (e.g., H.264, Motion

JPEG, etc.), and then decode the video data accordingly to generate a set of images. The

generation of the images can be based on one or more conversion rules, which can also define



the format of the images (e.g., JPEG).

[041] In step S406, cloud server 302 receives information about a browser installed

at client device 303, and then configures a transmission of the set of images to client device

303 based on the browser information. As an illustrative example, if the browser supports

WebSocket (e.g., Google Chrome 14.0, Microsoft Internet Explorer 9, Apple Safari 5.1, etc.),

the transmission of the images can be based on the requirements of WebSocket. As another

illustrative example, the transmission of the set of images can be based on Comet, such that

cloud server can push the image data to the browser without the browser explicitly requesting

the data. It is understood that the cloud server may configure the transmission in any

appropriate fashion, such that the browser can render the images in an order that simulates the

effect of playing a video clip.

[042] In step S407, after receiving the images, the client device can provide the

images to the browser, which can then render the images. For example, an image of the

images can be associated with the HTML5 <canvas> tags and a set of instructions written in

JavaScripts for image rendering. Based on the association with the <canvas> tags, the

browser can then execute the JavaScript to render the image, as well as the rest of images, to

simulate the effect of playing a video clip.

[043] Reference is now made to FIG. 5, which illustrates a server 500 for

transmitting video data, according to embodiments of the present disclosure. In some

embodiments, server 500 can be configured as cloud server of FIG. 3 . As shown in FIG. 5,

server 500 includes a receiving module 51, a conversion module 52, a transmission module

53, an authentication module 54, and a connection module 55. Server 500 can be configured

to perform at least some of the steps of method 200 of FIG. 2 and of method 400 of FIG. 4 .

[044] For the purposes of this disclosure, it is appreciated that each of these modules

(and any corresponding sub-modules) can be packaged functional hardware unit designed for



use with other components (e.g., portions of an integrated circuit) and/or a part of a program

(stored on a computer readable medium) that performs a particular function of related

functions. For example, if the disclosed "modules" are implemented in software, they may

be stored in a memory associated with system 500. Processors, I/O devices, and memory

devices may be used to perform processes to implement and facilitate operations of the

modules. Thus, the modules may include code instructions executable by one or more

processors, alone or in various combinations with other modules disclosed in this or other

embodiments. If the disclosed "modules" are implemented in hardware, they may comprise

an embedded system or other dedicated hardware configured by machine code, assembly

code, or the like to interact with other modules to perform functions consistent with disclosed

embodiments.

[045] In some embodiments, receiving module 51 is configured to receive a video

data stream from a video data source (e.g., video data source 302 of FIG. 3). Receiving

module 51 may also receive and process a connection request from the video data source, and

receive and process a request for video data from a client device (e.g., client device 303 of

FIG. 3). In some embodiments, receiving module 5 1 is configured to perform, for example,

step S201 of FIG. 2 .

[046] In some embodiments, conversion module 52 is configured to convert the

video data stream received by the receiving module 51 into a set of images. The conversion

can be based on one or more conversion rules that corresponds to a playback video quality.

The conversion rules can specify a number of images to be generated per unit time of the

video data stream. The number of images to be generated per unit time can be set based on,

for example, a request from a client device (e.g., client device 303 of FIG. 3), network load, a

perceived playback quality, etc. In some embodiments, conversion module 52 is configured

to perform, for example, step S202 of FIG. 2 and S405 of FIG. 3 .



[047] In some embodiments, transmission module 53 is configured to transmit the

set of images generated by conversion module 52 to the client device for rendering and

displaying. In some embodiments, transmission module 53 is configured to acquire browser

information of the client device and configure the transmission of images according to the

browser information. In some embodiments, transmission module 53 is also configured to

forward a request for video data from the video data source after receiving the request from

the client device. In some embodiments, transmission module 53 is configured to perform, for

example, step S203 of FIG. 2 and step S406 of FIG. 4 .

[048] In some embodiments, authentication module 54 is configured to authenticate

the identities of the client device and the cloud server, before granting the client device access

to the video data stored at the video data source. For example, authentication module 54 can

authenticate the identity of the client device after receiving a request for video data from the

client device, and cause transmission module 53 to forward the request to the video data

source after authenticating the identity of the client device. Also, authentication module 54

can authenticate the identity of the video data source after receiving the connection request

from the video data source, and can forward the request to the video data source after

authenticating the identity of the video data source.

[049] In some embodiments, connection module 55 is configured to establish and

maintain a connection with the video data source, after authentication module 54

authenticates the identity of the video data source.

[050] Reference is now made to FIG. 6, which illustrates a system 600 for

transmitting video data, according to embodiments of the present disclosure. As shown in

FIG. 6, system 600 includes a video data source 61, a cloud server 62, and a client device 63.

In some embodiments, video data source 61, cloud server 62, and client device 63 are

configured to perform the functionalities of, respectively, video data source 301, cloud server



302, and client device 303 of FIG. 3, and to perform at least some steps of method 200 of

FIG. 2 and of method 400 of FIG. 4 . For example, cloud server 62 can receive encoded video

data stream from video data source 61, decode the video data stream, and generate a set of

images per unit time of the video data stream. Cloud server 62 can then transmit the images

to client device 63. The images can be rendered and displayed by a browser program installed

on the client device to simulate the effect of playing a video clip.

[051] The present disclosure may be described in a general context of

computer-executable commands or operations, such as a program module, stored on a

computer readable medium and executed by a computing device or a computing system,

including at least one of a microprocessor, a processor, a central processing unit (CPU), a

graphical processing unit (GPU), etc. In general, the program module may include routines,

procedures, objects, components, data structures, processors, memories, and the like for

performing specific tasks or implementing a sequence of steps or operations.

[052] The present disclosure may also be implemented in a distributed computing

environment, and in these distributed computing environments, tasks or operations may be

executed by a remote processing device connected through a communication network, e.g., the

Internet. In the distributed computing environment, the program module may be located in a

local or a remote non-transitory computer-readable storage medium, including a flash disk or

other forms of flash memory, a Read-Only Memory (ROM), a Random Access Memory

(RAM), a magnetic disk, an optical disk, a cache, a register, etc.

[053] Furthermore, although aspects of the disclosed embodiments are described as

being associated with data and/or instructions stored in a memory and/or other tangible and/or



non-transitory computer-readable mediums, it would be appreciated that these data and/or

instructions can also be stored on and executed from many types of tangible computer-readable

storage medium, such as storage devices, including hard disks, floppy disks, or CD-ROM, or

other forms of RAM or ROM. Accordingly, the disclosed embodiments are not limited to the

above-described examples, but instead is defined by the appended claims in light of their full

scope of equivalents.

[054] Embodiments of the present disclosure may be embodied as a method, a system,

a computer program product, etc. Accordingly, embodiments of the present disclosure may

take the form of an entirely hardware embodiment, an entirely software embodiment, or an

embodiment combining software and hardware for allowing a specialized device having the

described specialized components to perform the functions described above. Furthermore,

embodiments of the present disclosure may take the form of a computer program product

embodied in one or more computer-readable storage media that may be used for storing

computer-readable program codes.

[055] Embodiments of the present disclosure are described with reference to flow

charts and/or block diagrams of methods, devices (systems), and computer program products.

It will be understood that each flow chart and/or block diagram can be implemented by

computer program instructions. These computer program instructions may be provided to a

processor of a special-purpose computer, an embedded processor, or other programmable data

processing devices or systems to produce a machine or a platform, such that the instructions,

when executed via the processor of the computer or other programmable data processing



devices, implement the functions and/or steps specified in one or more f ow charts and/or one

or more block diagrams.

[056] The computer-readable storage medium may refer to any type of non-transitory

memory on which information or data readable by a processor may be stored. Thus, a

computer-readable storage medium may store instructions for execution by one or more

processors, including instructions for causing the processor(s) to perform steps or stages

consistent with the embodiments described herein. The computer-readable medium includes

non-volatile and volatile media, removable and non-removable media. The information and/or

data storage can be implemented with any method or technology. Information and/or data may

be modules of computer-readable instructions, data structures, and programs, or other types of

data. Examples of a computer-readable storage medium include, but are not limited to, a

phase-change random access memory (PRAM), a static random access memory (SRAM), a

dynamic random access memory (DRAM), other types of random access memories (RAMs), a

read-only memory (ROM), an electrically erasable programmable read-only memory

(EEPROM), a flash memory or other memory technologies, a cache, a register, a compact disc

read-only memory (CD-ROM), a digital versatile disc (DVD) or other optical storage, a

cassette tape, tape or disk storage, or other magnetic storage devices, or any other

non-transitory media that may be used to store information capable of being accessed by a

computer device.

[057] It should be noted that, the relational terms such as "first" and "second" are only

used to distinguish an entity or operation from another entity or operation, and do necessarily



require or imply that any such actual relationship or order exists among these entities or

operations. It should be further noted that, as used in this specification and the appended

claims, the singular forms "a," "an," and "the," and any singular use of any word, include plural

referents unless expressly and unequivocally limited to one referent. As used herein, the terms

"include," "comprise," and their grammatical variants are intended to be non-limiting, such

that recitation of items in a list is not to the exclusion of other like items that can be substituted

or added to the listed items.

[058] Those skilled in the art may understand that the accompanying drawing is

merely a schematic diagram of an exemplary implementation scenario, and the modules or

processes in the accompanying drawing are not necessarily mandatory to the embodiments of

the present invention.

[059] Those skilled in the art may understand that the modules in the apparatus in

the implementation scenario may be distributed in the apparatus of the implementation

scenario according to the description of the implementation scenario, or may be changed

correspondingly and located in one or more apparatuses in other different implementation

scenarios. The modules in the foregoing implementation scenario may be combined into one

module, or further divided into multiple sub-modules.

[061] The sequence numbers o f the foregoing embodiments o f the present invention

are merely for the convenience of description, and do not imply the preference among the

implementation scenarios.

[061] Disclosed above are merely several specific implementation scenarios of the

embodiments of the present invention, but the embodiments of the present invention are not

limited thereto. Any variation readily figured out by those skilled in the art shall fall within

the protection scope of the present invention.



WHAT IS CLAIMED IS:

1. A method for transmitting video data over a network, the method comprising:

receiving, from a video data source, video data;

generating a set of images from the video data based on a conversion rule that

corresponds to a predetermined playback video quality; and

transmitting, over a network to a client device, the set of images for rendering and

displaying on a browser installed on the client device.

2 . The method of claim 1, further comprising:

receiving, from the client device, a request for video data;

authenticating the client device;

after authenticating the client device, forwarding the request for video data to the

video data source.

3 . The method of claim 1 or 2, further comprising:

receiving, from the video data source, a connection request;

authenticating the video data source;

after authenticating the video data source:

storing information that maps the video data source to the video data.

4 . The method of any of claims 1-3, wherein the conversion rule defines a number

of images to be generated per unit time of the video data.

5 . The method of any of claims 1-4, further comprising:



receiving first information for setting the conversion rule, the information including at

least one of: a network status, and a requisite video playback quality at the client device; and

setting the conversion rule based on the first information.

6 . The method of claim 5, further comprising:

setting the conversion rule to define a first number of images to be generated per unit

time of the video data based on the requisite video playback quality at the client device; and

updating the first number defined in the conversion rule based on the network status.

7. The method of any of claims 1-6, further comprising:

receiving second information of a browser on the client device for rendering the set of

images; and

configuring the transmission of the set of images to the client device based on the

second information.

8. An apparatus for transmitting video data over a network, the apparatus

comprising:

a receiving module, used for: receiving, from a video data source, video data;

a conversion module, used for: generating a set of images from the video data based

on a conversion rule that corresponds to a predetermined playback video quality; and

a transmission module, used for: transmitting over a network to a client device, the set

of images for rendering and displaying on a browser installed on the client device.

9. The apparatus of claim 8, further comprising an authentication module used for

authenticating the client device;



wherein the receiving module is used for receiving from the client device, a request

for video data; and

wherein the transmission module is used for forwarding the request for video data to

the video data source after the client device is authenticated.

10. The apparatus of claims 8 or 9, wherein the receiving module is used for

receiving from the video data source, a connection request;

wherein the authentication module is used for authenticating the video data source;

wherein the apparatus further comprises a connection module is used for: establishing

a connection with the video data source, and

storing information that maps the video data source to the video data after the client

device is authenticated.

11. The apparatus of any of claims 8-10, wherein the conversion rule defines a

number of images to be generated per unit time of the video data.

12. The apparatus of any of claims 8-11, wherein the conversion module is used for:

receiving first information for setting the conversion rule, the information including at

least one of: a network status, and a requisite video playback quality at the client device; and

setting the conversion rule based on the first information.

13. The apparatus of claim 1 , wherein the conversion module is further used for:

setting the conversion rule to define a first number of images to be generated per unit

time of the video data based on the requisite video playback quality at the client device; and

updating the first number defined in the conversion rule based on the network status.



14. The apparatus of any of claims 8-13, wherein the transmission module is used

for:

receiving second information of a browser on the client device for rendering the set of

images; and

configuring the transmission of the set of images to the client device based on the

second information.

15. The apparatus of any of claims 8-14, wherein the receiving module is used for

receiving video data from the video data source over a network.

16. A non-transitory computer-readable storage medium that stores a set of

instructions that is executable by at least one processor of a server to cause the server to

perform a method for transmitting video data over a network, the method comprising:

receiving, from a video data source, video data;

generating a set of images from the video data based on a conversion rule that

corresponds to a predetermined playback video quality; and

transmitting, over a network to a client device, the set of images for rendering and

displaying on a browser installed on the client device.

17. The medium of claim 16, wherein the conversion rule defines a number of

images to be generated per unit time of the video data.

18. The medium of claims 16 or 17, wherein the set of instructions that is executable

by the at least one processor of the server to cause the server to further perform:



receiving first information for setting the conversion rule, the information including at

least one of: a network status, and a requisite video playback quality at the client device; and

setting the conversion rule based on the first information.

19. The medium of claim 18, wherein the set of instructions that is executable by the

at least one processor of the server to cause the server to further perform:

setting the conversion rule to define a first number of images to be generated per unit

time of the video data based on the requisite video playback quality at the client device; and

updating the first number defined in the conversion rule based on the network status.

20. The medium of any of claims 16-19, wherein the set of instructions that is

executable by the at least one processor of the server to cause the server to further perform:

receiving second information of a browser on the client device for rendering the set of

images; and

configuring the transmission of the set of images to the client device based on the

second information.
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