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SCHEDULING DOWNLOAD OF DATA OF A N ON-LINE

SERVICE

TECHNICAL FIELD

[0001] The present disclosure generally relates to scheduling download of data of an

on-line service.

BACKGROUND

[0002] Nowadays, more and more people use on-line services on their mobile devices

such as smart phones. If wireless connection gets weak when a user is using an

on-line service such as on-line movie, on-line music and on-line navigation service etc.

on a mobile device, the mobile device may not be able to download necessary contents

in time, and the service may be halted.

SUMMARY

[0003] In one embodiment, a method for downloading data of an on-line service is

provided. The method may include: a mobile device obtaining its route; obtaining a

download scheme which is calculated based on information of download speeds along

the route; and downloading data of the on-line service according to the download

scheme to improve continuity of the on-line service on the mobile device along the route.

[0004] In some embodiments, the route may be obtained based on a first position

where the mobile device is located and a destination. In some embodiments, the route

may be calculated by a navigation system. Along the route, download speeds of the

mobile device may change due to various factors, such as weather, signal strength,



congestion, and the like.

[0005] In some embodiments, the information of download speeds along the route may

be provided by a server. The sever may store historical data of download speeds along

the route, which historical data may be collected from a plurality of mobile devices which

have been passed at least a section of the route. The information of download speeds

along the route can be obtained based on the historical data. In some embodiments,

the download scheme may be calculated based on the information of download speeds

along the route by the mobile device or the server.

[0006] In some embodiments, the mobile device may obtain historical data of

download speeds along the route from the server, and calculate the information of

download speeds along the route itself.

[0007] In one embodiment, a method for generating a scheme of downloading data of

an on-line service is provided. The method may include: obtaining a route of a mobile

device; obtaining information of download speeds along the route; obtaining traveling

speed of the mobile device; and calculating a download scheme for the mobile device

based on the route, the information of download speeds along the route and the traveling

speed.

[0008] In some embodiments, the information of download speeds along the route may

be obtained based on historical data of download speeds along the route.

[0009] In some embodiments, the information of download speeds along the route may

be obtained further based on estimation of time points at which the mobile device arrives

at corresponding positions along the route.

[0010] In one embodiment, a method for downloading parts of a program is provided.

The method may include: a mobile device obtaining its route; obtaining information of

parts of the program; obtaining a first time point, where the first time point is calculated

based on the information of the parts of the program and information of download

speeds along the route; and starting to download one of the parts of the program at the



first time point.

[0011] In some embodiments, the route may be obtained based on a first position

where the mobile device is located and a destination. Along the route, download speed

of the mobile device may change due to various factors, such as weather, signal strength,

congestion, and the like. In some embodiments, the route may be calculated by a

navigation system. In some embodiments, the route may be predicted based on a

direction the mobile device heads.

[0012] In some embodiments, the information of the parts of the program may include

sizes and durations of the parts of the program.

[0013] In some embodiments, obtaining the first time point may include: sending, to a

server, its route and a request for obtaining the information of download speeds along

the route; receiving, from a sever, the information of download speeds along the route;

and calculating the first time point based on the information of the parts of the program

and the received information of download speeds along the route. The sever may store

historical data of download speeds along the route, which historical data may be

collected from a plurality of mobile devices which have been passed at least a section of

the route. The information of download speeds along the route can be made based on

the historical data.

[0014] In some embodiments, the information of download speeds along the route may

be made further based on estimation of time points at which the mobile device arrives at

corresponding positions along the route. Download speeds along the route may

change over time based on certain conditions. For example, the download speed of a

section along the route may change between weekdays and weekends.

[0015] In some embodiments, the mobile device may send, to the sever, its route, the

information of the parts of the program and a request for obtaining the first time point,

and obtain the first time point from the sever. The sever may calculate the first time

point based on the route, the information of the parts of the program received from the

mobile device and its pre-stored historical data of download speeds along the route.



[0016] In some embodiments, the mobile device may obtain historical data of

download speeds along the route from the server, and calculate the information of

download speeds along the route itself.

[0017] In one embodiment, a method for downloading parts of programs is provided.

The method may include: a mobile device obtaining its route; obtaining information of

parts of a plurality of programs; obtaining a download scheme based on the information

of the parts of the plurality of programs and information of download speeds along the

route; and starting to download one of the parts of the plurality of programs according to

the download scheme.

[0018] In one embodiment, a method for scheduling download of parts of a program is

provided. The method may include: obtaining a route of a mobile device and

information of parts of the program; obtaining information of download speeds along the

route; calculating a first time point based on the information of the parts of the program

and the information of download speeds along the route; and instructing the mobile

device to start downloading a part of the program at the first time point.

[0019] In one embodiment, a system mounted on a vehicle for downloading data of an

on-line service is provided. The system may include a processing device configured to:

obtain a route of the vehicle; obtain a download scheme which is calculated based on

information of download speeds along the route; and instruct the system to start

downloading data of the on-line service according to the download scheme to improve

continuity of the on-line service on the mobile device along the route.

[0020] In some embodiments, the system may further include a communication device,

and the processing device may be further configured to: generate a request for

obtaining the information of download speeds along the route; control the

communication device to send, to a server, its route and the request for obtaining the

information of download speeds along the route; and calculate the download scheme

based on the information of download speeds along the route received from the server

by the communication device.



[0021] In some embodiments, the information of download speeds along the route may

be calculated based on estimation of time points at which the mobile device arrives at

corresponding positions along the route.

[0022] In some embodiments, the processing device may be further configured to:

generate a request for obtaining the download scheme; and control the communication

device to send, to the sever, its route, and the request for obtaining the download

scheme.

[0023] In some embodiments, the processing device may be further configured to:

obtain historical data of download speeds along the route; and calculate the information

of download speeds along the route itself.

[0024] In one embodiment, a system mounted on a vehicle for downloading parts of a

program is provided. The system may include a processing device configured to:

obtain a route of the vehicle; obtain information of parts of the program; obtain a first time

point, where the first time point is calculated based on the information of the parts of the

program and information of download speeds along the route; and instruct the system to

start downloading one of the parts of the program at the first time point.

[0025] In some embodiments, the system may include a communication device, and

the processing device may be further configured to: generate a request for obtaining

the information of download speeds along the route; control the communication device to

send, to a server, its route and the request for obtaining the information of download

speeds along the route; and calculate the first time point based on the information of the

parts of the program and the information of download speeds along the route received

from the server by the communication device.

[0026] In some embodiments, the information of download speeds along the route may

be calculated based on estimation of time points at which the mobile device arrives at

corresponding positions along the route.

[0027] In some embodiments, the processing device may be configured to: generate



a request for obtaining the first time point; and control the communication device to send,

to the sever, its route, the information of the parts of the program and the request for

obtaining the first time point.

[0028] In some embodiments, the processing device may be configured to: obtain

historical data of download speeds along the route, and calculate the information of

download speeds along the route itself.

[0029] In one embodiment, a system mounted on a vehicle for downloading parts of

programs is provided. The system may include a processing device configured to:

obtain a route of the vehicle; obtain information of parts of a plurality of programs; obtain

a download scheme based on the information of the parts of the plurality of programs

and information of download speeds along the route; and instruct the system to start

downloading one of the parts of the plurality of programs according to the download

scheme.

[0030] In one embodiment, a server is provided. The server may include a

communication device and a processing device. The processing device may be

configured to: obtain information of download speeds along a route of a mobile device;

calculate a first time point based on information of parts of a program and the information

of download speeds along the route; and control the communication device to inform the

mobile device the first time point.

[0031] In some embodiments, the processing device may be configured to obtain the

information of download speeds along the route based on historical data of download

speeds at various positions along the route.

[0032] In some embodiments, the processing device may be configured to obtain the

information of download speeds along the route further based on estimation of time

points at which the mobile device arrives at corresponding positions along the route.

BRIEF DESCRIPTION OF THE DRAWINGS



[0033] The foregoing and other features of the present disclosure will become more

fully apparent from the following description and appended claims, taken in conjunction

with the accompanying drawings. Understanding that these drawings depict only

several embodiments in accordance with the disclosure and are, therefore, not to be

considered limiting of its scope, the disclosure will be described with additional specificity

and detail through use of the accompanying drawings.

[0034] FIG. 1 schematically illustrates a flow chart of a method 100 for downloading a

program according to a first embodiment;

[0035] FIG. 2 schematically illustrates different positions of a first vehicle when

travelling on a road;

[0036] FIG. 3 schematically illustrates a curve which shows corresponding relations

between time points and download speeds;

[0037] FIG. 4 schematically illustrates analysing the curve shown in FIG. 3 in

conjunction with information of parts of a program;

[0038] FIG. 5 schematically illustrates a flow chart of a method 200 for downloading a

program according to a second embodiment;

[0039] FIG. 6 schematically illustrates a flow chart of a method 300 for downloading a

program according to a third embodiment; and

[0040] FIG. 7 illustrates a schematic block diagram of a system 1000 which is in

communication with a first server 1100 and a second server 1200 according to one

embodiment.

DETAILED DESCRIPTION

[0041] In the following detailed description, reference is made to the accompanying

drawings, which form a part hereof. In the drawings, similar symbols typically identify

similar components, unless context dictates otherwise. The illustrative embodiments



described in the detailed description, drawings, and claims are not meant to be limiting.

Other embodiments may be utilized, and other changes may be made, without departing

from the spirit or scope of the subject matter presented here. It will be readily

understood that the aspects of the present disclosure, as generally described herein,

and illustrated in the Figures, can be arranged, substituted, combined, and designed in a

wide variety of different configurations, all of which are explicitly contemplated and make

part of this disclosure.

[0042] Mobile devices, such as a smart phone or a head unit in a vehicle, connected to

a wireless network are often used to download contents by users. For example, a

driver may use a head unit to constantly update a map to assist driving, to listen to the

internet radio, or to watch videos on line.

[0043] FIG. 1 schematically illustrates a flow chart of a method 100 for downloading a

program according to a first embodiment.

[0044] Referring to FIG. 1, in S 10 1 , a first vehicle sending its route to a first server.

[0045] In some embodiments, the first vehicle may be equipped with a navigation

system, and a route may be generated after a destination is entered. Then, a head unit

of the first vehicle may send the route to the first server through a wireless network, such

as a cellular network.

[0046] In some embodiments, the route may be updated and the updated route may be

sent to the first server once it is generated.

[0047] In S201 , the first server receiving the route from the first vehicle.

[0048] In S 103, the first vehicle sending a request, to a second sever, applying for a

program.

[0049] To use an on-line program, the first vehicle needs to send a request to the

second server for obtaining information of the program. In some embodiments, the

program may be an internet radio program, an on-line video, a digital map for navigation,

or the like.



[0050] In S301 , the second server receiving the request from the first vehicle and

sending information of the program to the first vehicle.

[0051] Generally, a program includes a plurality of parts. In some embodiments, the

information of the program may include content of parts of the program, information of

parts of the program and a size of a portion of data of the program. The information of

the parts of the program may include a size and duration of each part. The portion of

data of the program may represent the least data which ensures the program to be not

halted during a playing process.. In some embodiments, the first vehicle may know the

size of the portion of data of the program inherently and the second server may not send

it to the first vehicle.

[0052] In S 105, the first vehicle receiving the information of the program from the

second server.

[0053] In S 107, the first vehicle sending, to the first server, a request for obtaining

estimation of download speeds.

[0054] During travelling, the wireless network signal may change with the environment

including humidity, the distance to a base station, the number of mobile devices

connected to the base station, and so on. Therefore, the download speed changes for

a vehicle at different positions or different time points even at a same position.

Referring to FIG. 2, the first vehicle may have different download speeds at points A, B

and C during travelling, respectively. In order to play a part of a program fluently, the

part of the program should be downloaded in advance before the network signal or the

download speed gets too poor. Therefore, the first vehicle needs to know when to start

to download in advance, that is, estimation of download speeds on its route is desired in

advance.

[0055] In some embodiments, the first vehicle may send the request for obtaining

estimation of download speeds to the first server when it gets started and then send the

request at predetermined time intervals, for example, 10 minutes.



[0056] In S203, the first server receiving, from the first vehicle, the request for

obtaining the estimation of download speeds.

[0057] In S205, the first server calculating the estimation of download speeds based

on the route of the first vehicle and historical data received from a plurality of mobile

devices, and sending the estimation of download speeds to the first vehicle.

[0058] In some embodiments, the first server may have received a lot of historical data

from a plurality of mobile devices, some of which have passed at least a section of the

route of the first vehicle. In some embodiments, the historical data from the plurality of

mobile devices may include position information, download speeds and moving speeds

of the plurality of mobile devices, corresponding time points, humidity and signal strength.

In some embodiments, the historical data may further include the numbers of vehicles

connected to a base station. In some embodiments, there is a database on the server

to store the historical data.

[0059] In some embodiments, the plurality of mobile devices may send the information

to the server at predetermined time intervals, for example, one second. In some

embodiments, the predetermined time interval may vary according to a moving speed of

the plurality of mobile devices. Generally, the faster the vehicle moves, the less the

predetermined time interval is.

[0060] In some embodiments, the first vehicle may be one of the plurality of mobile

devices, that is, the first vehicle may send its position information, download speed and

moving speed, corresponding time point, humidity and signal strength to the server at

predetermined time intervals as well.

[0061] In some embodiments, the signal strength may be represented by

Signal-to-lnterference-plus-Noise-Ratio (SINR), which is well known in the art and not

described in detail here. In some embodiments, the signal strength may be obtained

from a base station. Generally, the farther a vehicle is away from a base station, the

worse the signal strength is therein.



[0062] In some embodiments, a vehicle may obtain humidity from a weather forecast

server based on the position of the vehicle.

[0063] In some embodiments, by analysing the historical data, the first server may

build mapping relations between the different kinds of historical data and further obtain

the download speeds at different positions at different time points. Specifically, the first

server may estimate a time point T representing the time the first vehicle will reach a

position P based on a moving speed of the first vehicle which may be the latest moving

speed the first vehicle sends to the server. Then, the first server may average

download speeds at the position P at the time point T based on the historical data to

obtain the average value as the download speed of the first vehicle at the position P.

For example, if it is a weekday when the first vehicle sends the request for obtaining the

estimation of download speeds to the first server, the first server may obtain the average

value based on the historical data of weekdays; else, the first server may obtain the

average value based on the historical data of weekends. In some embodiments, the

first server may obtain the download speed of the first vehicle at the time point T further

in consideration of weather and the number of mobile devices connected to a base

station which is received from the base station.

[0064] By employing the above method, the first server may obtain estimation of

download speeds of the first vehicle along the route. Referring to FIG. 3, in some

embodiments, the estimation of download speeds may be represented by a curve which

shows corresponding relations between time points and download speeds. The vertical

axis represents download speeds of the first vehicle, the lateral axis represents time

points on the route of the first vehicle, and the origin of the lateral axis represents a time

point when the first server sends the curve to the first vehicle.

[0065] In S 109, the first vehicle receiving the estimation of download speeds sent from

the server and calculating a first time point based on the estimation of download speeds

and the information of the program.

[0066] In some embodiments, the first time point may stand for a latest time point



before which the first vehicle should start to download a part of the program to ensure a

fluent experience. In some embodiments, the first time point may be calculated by the

head unit of the first vehicle.

[0067] In some embodiments, the first vehicle may calculate the first time point based

on the estimation of download speeds, the information of the parts of the program, a

second time point at which the part of the program starts to be used and the size of the

portion of data of the program.

[0068] Hereafter, the calculation of the first time point will be described in detail with an

example. It should be noted that, the first vehicle may download as much as possible

when downloading a first part of the program. From the second part, the first vehicle

may estimate a time point and download parts of the program at the time point. In this

example, the program may be a video. To estimate a first time point to download one of

the parts of the video, the first vehicle may analyze the curve in conjunction with

information of parts of the video. Assuming the video consists of three parts and a first

part is being used, based on the information of the three parts of the video and a second

time point at which a second part starts to be used, the first vehicle can obtain time

points at which the three parts are finished playing under a fluent playing situation.

Referring to FIG. 4, the points A0, B0 and C0 represent time points of starting to download

a first, a second and a third parts, respectively, the points A , B and C represent time

points of finishing downloading the first, the second and the third parts, respectively, and

the points A2, B2 and C2 represent time points of finishing playing the first, the second

and the third parts, respectively.

[0069] To ensure a fluent experience, the point C of finishing downloading the third

part of the video may be on the left of or at least coincide at the point C2 of finishing

playing the third part of the video, on the lateral axis. Since the area formed by the

curve and the lateral axis from the point C0 of starting to download the third video to the

point C is the size Sc of the third part, when the point C coincides with the point C , the

point Co may be obtained. Then, the area formed by the curve and the lateral axis from



the point C0 to the point B2 is compared with the size of the portion of data of the video.

If the area is greater than or equal to the size of the portion of data of the video, the point

C o may ensure a fluent playing of the third part; else, a new point C may be calculated

to ensure the area formed by the curve and the lateral axis from the point C to the point

B2 is greater than or equal to the size of the portion of data of the video, and then the new

point C is taken as the point Co. Similarly, the point B0 may be calculated based on the

size of the second part of the video by considering that the point B of finishing

downloading the second part coincides with the point Co. In such, a time point to

download the second part and a time point to download the third part may be estimated.

[0070] In S 111, the first vehicle starting to download a part of the program at the first

time point.

[0071] Referring to FIG. 5, FIG. 5 schematically illustrates a flow chart of a method 200

for downloading a program according to a second embodiment.

[0072] In S401 , a first vehicle sending its route to a first server.

[0073] In S501 , the first server receiving the route from the first vehicle.

[0074] In S403, the first vehicle sending a request, to a second sever, applying for a

program.

[0075] In S601 , the second server receiving the request from the first vehicle and

sending information of the program to the first vehicle.

[0076] In some embodiments, the information of the program may include content of

parts of the program, information of parts of the program and a size of a portion of data of

the program. The information of the parts of the program may include a size and

duration of each part. The portion of data of the program may represent the least data

which ensures the program to be not halted during a playing process.

[0077] In S405, the first vehicle receiving the information of the program from the

second server.



[0078] In S407, the first vehicle sending, to the first server, the information of the

program and a request for obtaining a first time point.

[0079] In some embodiments, the first time point may stand for a latest time point

before which the first vehicle should start to download a part of the program to ensure a

fluent experience. In some embodiments, the first vehicle may send the information of

parts of the program and the size of the portion of data of the program to the first server,

which data are used to calculate the first time point. In some embodiments, the first

vehicle may further send a second time point at which the part of the program starts to be

used to the first server.

[0080] In S503, the first server receiving, from the first vehicle, the information of the

program and the request for obtaining the first time point.

[0081] In S505, the first server calculating the first time point based on the route and

the information of the program received from the first vehicle, and historical data

received from a plurality of mobile devices, and informing the first vehicle the first time

point.

[0082] In some embodiments, the first server may have received a lot of historical data

from a plurality of mobile devices, some of which have passed at least a section of the

route. In some embodiments, the historical data from the plurality of mobile devices

may include position information, download speeds and moving speeds of the plurality of

mobile devices, corresponding time points, humidity and signal strength. The server

may estimate relations between time points and download speeds of the first vehicle

based on the historical data received from the plurality of mobile devices, and the route

of the first vehicle. Then the server may further calculate the first time point based on

the relations between time points and download speeds along the route of the first

vehicle, the information of the parts of the program and the size of the portion of data of

the program.

[0083] In 409, the first vehicle obtaining the first time point from the first server and

starting to download a part of the program at the first time point.



[0084] In some embodiments, if the first vehicle accelerates to a new speed suddenly

and the speed variance is greater than a predetermined value, for example, 5 km/h, the

server may calculate and send a new time point to the first vehicle.

[0085] Referring to FIG. 6, FIG. 6 schematically illustrates a flow chart of a method 300

for downloading a program according to a third embodiment.

[0086] In S701 , a first vehicle sending, to a first server, its route and a request for

obtaining historical data provided by a plurality of mobile devices which have passed at

least a section of its route.

[0087] In some embodiments, the first server may have received a lot of historical data

from a plurality of mobile devices, some of which have passed at least a section of the

route of the first vehicle. In some embodiments, the historical data from the plurality of

mobile devices may include position information, download speeds and moving speeds

of the plurality of mobile devices, corresponding time points, humidity and signal

strength.

[0088] In S801 , the first server receiving, from the first vehicle, the route and the

request for obtaining the historical data provided by the plurality of mobile devices which

have passed at least a section of the route.

[0089] In S803, the first server sending, to the first vehicle, the historical data provided

by the plurality of mobile devices which have passed at least a section of the route of the

first vehicle.

[0090] In S703, the first vehicle receiving, from the first server, the historical data

provided by the plurality of mobile devices which have passed at least a section of the

route of the first vehicle.

[0091] In S705, the first vehicle sending a request, to a second sever, applying for a

program.

[0092] In S901 , the second server receiving the request from the first vehicle and

sending information of the program to the first vehicle.



[0093] In some embodiments, the information of the program may include content of

parts of the program, information of parts of the program and a size of a portion of data of

the program. The information of the parts of the program may include a size and

duration of each part. The portion of data of the program may represent the least data

which ensures the program to be not halted during a playing process.

[0094] In S707, the first vehicle receiving the information of the program from the

second server, and calculating a time point based on the historical data, the route,

current position information and a moving speed of the first vehicle, and the information

of the program.

[0095] The first vehicle may estimate relations between time points and download

speeds of the first vehicle based on the historical data, and the route, the current position

information and the moving speed of the first vehicle. Then the first vehicle may further

calculate the time point based on the relations between time points and download

speeds along the route of the first vehicle, the information of the parts of the program and

the size of the portion of data of the program.

[0096] In S709, the first vehicle starting to download a part of the program at the time

point.

[0097] By employing the above download methods, a mobile device connected to a

wireless network may download content reasonably, thereby getting good user

experience.

[0098] FIG. 7 illustrates a schematic block diagram of a system 1000 which is in

communication with a first server 1100 and a second server 1200 according to one

embodiment.

[0099] In some embodiments, the system 1000 may be a mobile device, such as a

head unit mounted on a vehicle or a cell phone. In some embodiments, the system

1000 may communicate with the servers 1100 and 1200 through a wireless network,

such as a cellular network.



[0100] Referring to FIG. 7, the system 1000 may include a positioning device 1001 , a

communication device 1003, a processing device 1005 and a memory device 1007.

[0101] The positioning device 1001 may be configured to obtain position information

and a route of a first vehicle on which the system 1000 is mounted. The communication

device 1003 may be configured to obtain moving speeds, download speeds and signal

strength of the first vehicle, information of a program to be used and a size of a portion of

data of the program. In some embodiments, the information of the program may

include content of parts of the program, information of parts of the program and a size of

a portion of data of the program. The information of the parts of the program may

include a size and duration of each part. The portion of data of the program may

represent the least data which ensures the program to be not halted during a playing

process.

[0102] The processing device 1005 may be configured to: generate a first request for

using a program and a second request for obtaining information of download speeds;

control the communication device 1003 to send the first request to the server 1100, send

the position information, the moving speeds, the download speeds, the signal strength

and the route of the first vehicle and the second request to the server 1200, receive

information of the program from the server 1100, and receive the information of

download speeds from the server 1200; calculate a time point based on the information

of download speeds, the information of the program and the portion of data of the

program; and instruct the system 1000 to start downloading a part of the program at the

time point. In some embodiments, the processing device 1005 may be a CPU, or a

MCU, or a DSP etc., or any combination thereof. The memory device 1007 may store

an operating system and program instructions.

[0103] The first server 1100 may include a communication device 110 1 , a processing

device 1103 and a memory device 1105. The processing device 1103 may be

configured to: control the communication device 110 1 to receive the first request from

the system 1000, and send the information of the program to the system 1000. The



memory device 1105 may store the information of the program, an operating system and

program instructions.

[0104] The second server 1200 may include a communication device 1201 , a

processing device 1203 and a memory device 1205. The processing device 1203 may

be configured to: control the communication device 1201 to receive historical data

including position information, signal strength, moving speeds and download speeds

sent from a plurality of mobile devices which may include the first vehicle, receive the

route of the first vehicle and the second request from the system 1000, and send

information of download speeds to the system 1000; and calculate the information of

download speeds based on the route of the first vehicle, and the historical data received

from the plurality of mobile devices. The memory device 1205 may store the historical

data received from the plurality of mobile devices, an operating system and program

instructions.

[0105] According to one embodiment, a non-transitory computer readable medium,

which contains a computer program for downloading a program, is provided. When the

computer program is executed by a processor, it will instruct the processor to: obtain its

route; obtain information of parts of a program; obtain a first time point, where the first

time point is calculated based on the information of the parts of the program and

information of download speeds along the route; and control starting to download one of

the parts of the program at the first time point.

[0106] There is little distinction left between hardware and software implementations of

aspects of systems; the use of hardware or software is generally a design choice

representing cost vs. efficiency tradeoffs. For example, if an implementer determines

that speed and accuracy are paramount, the implementer may opt for a mainly hardware

and/or firmware vehicle; if flexibility is paramount, the implementer may opt for a mainly

software implementation; or, yet again alternatively, the implementer may opt for some

combination of hardware, software, and/or firmware.

[0107] While various aspects and embodiments have been disclosed herein, other



aspects and embodiments will be apparent to those skilled in the art. The various

aspects and embodiments disclosed herein are for purposes of illustration and are not

intended to be limiting, with the true scope and spirit being indicated by the following

claims.



We Claim :

1. A method for downloading data of an on-line service, comprising:

a mobile device obtaining its route;

obtaining a download scheme which is calculated based on information of

download speeds along the route; and

downloading data of the on-line service according to the download scheme.

2 . The method according to claim 1, wherein the information of download speeds along

the route is calculated by a server based on historical data of download speeds along

the route.

3 . The method according to claim 2, wherein the download scheme is calculated based

on the information of download speeds along the route by the mobile device or the

server.

4 . A method for generating a scheme of downloading data of an on-line service,

comprising:

obtaining a route of a mobile device;

obtaining information of download speeds along the route;

obtaining traveling speed of the mobile device; and

calculating a download scheme for the mobile device based on the route, the

information of download speeds along the route and the traveling speed.

5 . The method according to claim 4, wherein the information of download speeds along

the route is obtained based on historical data of download speeds along the route.

6 . The method according to claim 5, wherein the information of download speeds along

the route is obtained further based on estimation of time points at which the mobile

device arrives at corresponding positions along the route.



7 . A method for downloading parts of a program, comprising:

a mobile device obtaining its route;

obtaining information of parts of the program;

obtaining a first time point, where the first time point is calculated based on the

information of the parts of the program and information of download speeds along the

route; and

starting to download one of the parts of the program at the first time point.

8 . The method according to claim 7, wherein obtaining the first time point comprises:

sending, to a server, its route and a request for obtaining the information of

download speeds along the route;

receiving, from the sever, the information of download speeds along the route;

and

calculating the first time point based on the information of the parts of the

program and the received information of download speeds along the route.

9 . The method according to claim 7, wherein obtaining the first time point comprises:

sending, to a server, its route, the information of the parts of the program and a

request for obtaining the first time point; and

obtaining the first time point from the sever.

10 .A method for scheduling download of parts of a program, comprising:

obtaining a route of a mobile device and information of parts of the program;

obtaining information of download speeds along the route;

calculating a first time point based on the information of the parts of the program

and the information of download speeds along the route; and



instructing the mobile device to start downloading a part of the program at the

first time point.

11.The method according to claim 10, wherein the information of download speeds is

estimation of download speeds along the route which is calculated based on

historical data of download speeds at various positions along the route.

12 .A system mounted on a vehicle for downloading data of an on-line service,

comprising a processing device configured to:

obtain a route of the vehicle;

obtain a download scheme which is calculated based on information of

download speeds along the route; and

instruct the system to start downloading data of the on-line service according to

the download scheme.

13 .The system according to claim 12, wherein the system further comprises a

communication device, and the processing device is further configured to:

generate a request for obtaining the information of download speeds along the

route;

control the communication device to send, to a server, its route and the request

for obtaining the information of download speeds along the route; and

calculate the download scheme based on the information of download speeds

along the route received from the server by the communication device.

14. The system according to claim 12, wherein the system further comprises a

communication device, and the processing device is further configured to:

generate a request for obtaining the download scheme; and

control the communication device to send, to the sever, its route, and the request

for obtaining the download scheme.



15 .A system mounted on a vehicle for downloading parts of a program, comprising a

processing device, configured to:

obtain a route of the vehicle;

obtain information of parts of the program;

obtain a first time point, where the first time point is calculated based on the

information of the parts of the program and information of download speeds along the

route; and

instruct the system to start downloading one of the parts of the program at the

first time point.

16 .The system according to claim 15, wherein the system further comprises a

communication device, and the processing device is further configured to:

generate a request for obtaining the information of download speeds along the

route;

control the communication device to send, to a server, its route and the request

for obtaining the information of download speeds along the route; and

calculate the first time point based on the information of the parts of the program

and the information of download speeds along the route received from the server by

the communication device.

17 .The system according to claim 15, wherein the system further comprises a

communication device, and the processing device is further configured to:

generate a request for obtaining the first time point; and

control the communication device to send, to the sever, its route, the information

of the parts of the program and the request for obtaining the first time point.

18 .A server, comprising a communication device and a processing device, configured to:

obtain information of download speeds along a route of a mobile device;



calculate a first time point based on information of parts of a program and the

information of download speeds along the route; and

control the communication device to inform the mobile device the first time point.

19 .The server according to claim 18, wherein the processing device is further configured

to obtain the information of download speeds along the route based on historical data

of download speeds at various positions along the route.
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