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RENDERING MAP IMAGES USING MODIFICATIONS OF NON-RASTER MAP
DATA

Field of the Disclosure

[0001] The present disclosure relates to map rendering systems, such as electronic map

display systems, and more specifically to a map rendering system in which map images are

rendered using map data provided in a non-raster format.

Background

[0002] The background description provided herein is for the purpose of generally

presenting the context of the disclosure. Work of the presently named inventors, to the extent

it is described in this background section, as well as aspects of the description that may not

otherwise qualify as prior art at the time of filing, are neither expressly nor impliedly

admitted as prior art against the present disclosure.

[0003] Today, maps of geographic regions may be displayed by software applications

running on a wide variety of devices, including mobile phones, car navigation systems, hand

held global positioning system (GPS) units, and computers. Depending on the application

and/or user preferences, maps may display topographical data, street data, urban transit

information, traffic data, etc. Further, some applications display maps in an interactive mode,

so that a user may operate various controls (radio buttons, scrollbars, etc.) to change the zoom

level or pan the "camera" to a new location, for example. A user in some cases also may

select or unselect the display of certain information. For example, the user may operate the

appropriate control to turn on the display of bicycle trails.

[0004] To render a map image, a device typically receives raster images from a dedicated

server. For example, a map server may operate on the Internet and provide images in a

Portable Network Graphics (PNG) format to various client devices for the specified

geographic regions. While raster images are relatively easy to render at a client device, raster

image data typically requires a large amount of storage space for a comprehensive map.

Also, it is difficult to efficiently manipulate raster images at a client device. For example, to

zoom in on a selected region, either new raster image data is retrieved from the server, or the

available raster image data is enlarged with a noticeable loss in quality.



Summary

[0005] In an embodiment, a computer-implemented method for providing map data to a

client device includes generating several vector descriptors for rendering, at the client device,

a first map image for a selected geographic region, where each vector descriptor indicates a

geometry of a respective map element in accordance with a vector graphics format. The

method further includes causing the vector descriptors to be transmitted to the client device

via the communication network, receiving an indication that a second map image for the

selected geographic region is to be rendered at the client device, such that the second map

image is different from the first map image, generating a modification indication that

indicates a set of one or more vector descriptors, each of which corresponds to a respective

map element that is rendered in one but not both of the first map image and the second map

image, and causing the modification indication to be transmitted to the client device via the

communication network for rendering the second map image using at least some of the vector

descriptors and the modification indication.

[0006] In another embodiment, a tangible non-transitory computer-readable medium

stores instructions that, when executed by one or more processors, cause the one or more

processors to generate map data in a non-raster format for a selected geographic region,

where the map data is interpretable at a client device to generate a first map image in a raster

format and cause the map data to be transmitted to the client device via a communication

network. Further, the instructions, when executed by one or more processors, cause the one

or more processors to receive, from the client device, an indication that a second map image

for the selected geographic region is to be rendered at the client device, generate a

modification indication descriptive of one or more modifications to the map data for

transforming the first map image into the second map image, and cause the modification

indication to be transmitted to the client device via a communication network for rendering

the second map image in the raster format at the client device using at least a portion of the

map data and the modification indication.

[0007] In another embodiment, a method in a computing device for generating map

images includes receiving, via a communication network, several vector descriptors for

rendering a first map image for a selected geographic region, where each vector descriptor

indicates a geometry of a respective map element in accordance with a vector graphics format

and rendering the first map image using the plurality of vector descriptors. The method also



includes receiving, via the communication network, a modification indication that indicates a

modification of the several vector descriptors for rendering a second map image for the

selected geographic region and rendering the second map image for the selected geographic

region using at least some of the vector descriptors and the modification indication.

[0008] In yet another embodiment, a computing device operating in a communication

network includes a processor, a memory coupled to the processor, a network interface for

communicating via the communication network, and several routines stored in the memory.

A first routine executes on the processor to cause a request for map data corresponding to a

selected geographic region to be transmitted via the network interface. A second routine

executes on the processor to render a first map image using a plurality of vector descriptors

received via the network interface in response to the request, where the plurality of vector

descriptors is in a non-raster format. A third routine executes on the processor to cause a

request for modification data corresponding to the selected geographic region to be

transmitted via the network interface. A fourth routine executes on the processor to render a

second map image using at least some of the plurality of vector descriptors and the

modification data.

Brief Description of the Drawings

[0009] Fig. 1 is a block diagram of a system in which a server provides map data to a

client device map data for rendering a map image, and subsequently provides modification

data for rendering another map image for the same geographic region using some or all of the

originally provided map data and the modification data, according to an embodiment;

[0010] Fig. 2 is an interaction diagram that illustrates an example exchange of information

for rendering two map images corresponding to a certain geographic region at a client device

that may operate in the system of Fig. 1;

[0011] Fig. 3 is an interaction diagram that illustrates an example transfer of information

to a client device for rendering additional map features in conjunction with previously

provided map data, that may be implemented in the system of Fig. 1;

[0012] Fig. 4 is an interaction diagram that illustrates an example transfer of information

to a client device for modifying an attribute of a map feature included in previously

provided map data, that may be implemented in the system of Fig. 1;



[0013] Fig. 5 is an interaction diagram that illustrates an example transfer of information

to a client device for removing a map feature included in previously provided map data, that

may be implemented in the system of Fig. 1;

[0014] Fig. 6 is an interaction diagram that illustrates an example transfer of information

to a client device for modifying a map feature associated with multiple map elements and

included in previously provided map data, that may be implemented in the system of Fig. 1;

[0015] Fig. 7 is a flow diagram of an example method for generating map data for several

map images at a map server that may operate in the system of Fig. 1;

[0016] Fig. 8 is a flow diagram of an example method for generating a description of a

modification of previously provided map data at a map server that may operate in the system

of Fig. 1;

[0017] Fig. 9 is a flow diagram of an example method for rendering map images at a

client device that may operate in the system of Fig. 1;

[0018] Fig. 10A is an example basic map that may be displayed at a client device

operating in the system of Fig. 1; and

[0019] Fig. 10B is an example transit map that may be displayed after a user selects, via

an interactive user interface, the transit map type at the client device displaying the basic map

of Fig. 10A.

Detailed Description

[0020] In embodiments of systems and methods discussed below, a map server efficiently

provides map data for rendering map images to a client device. According to some

embodiments, after the map server provides map data to a client device for rendering a first

map image (e.g., a basic map image) corresponding to a certain area or geographic region, the

map server provides modification data to the client device for rendering a second, different

map image (e.g., a traffic map image) corresponding to the same area. The client device then

may render the second map image using the map data previously provided for rendering the

first map image and the modification data, and the map server need not necessarily provide

map data used in rendering both the first map image and the second image to the client device

more than once. Depending on the scenario, the modification data may include one or more

additions to the previously provided map data, deletions of one or several portions of the



previously provided map data, or modifications of one or several portions of the previously

provided map data.

[0021] In an embodiment, the map server provides map data in a non-raster format, and

the client interprets some or all of the map data to generate the first map image and the

second map image as a respective raster images. The map data additionally may include text

data to specify map labels to be displayed with individual or aggregate map elements. To

render the first map image, the client device may request map data from the map server via a

communication network, and the map server in response may provide map data that describes

map content according to a vector graphics format. The map data may specify various

geometric shapes (e.g., using mathematical descriptions of points and paths connecting the

points) and indicate how these shapes should be positioned for rendering various map

elements such as roads, buildings, parks, bodies of water, etc. For example, rather than

specifying each pixel that makes up a raster image of a line segment, a vector-based

description of the line segment may specify the two endpoints of the line segment and

indicate that the two endpoints are connected by a straight line. Vector-based descriptions of

map elements may be referred to herein as vector descriptors or simply vectors, and a set of

one or several vector descriptors may be referred to as vector data. Further, an individual

map element (e.g., a building) or an aggregation of several map elements (e.g., buildings,

parks, bicycle paths, and pedestrian paths of a college campus) in some scenarios may define

a map feature (or simply feature). In an embodiment, a map feature is assigned a unique

identifier which the map server and the map client may utilize for identification. In general, a

map feature may be described using one or more vector descriptors.

[0022] The client device may request map data for rendering the first map image and the

second map image in response to respective user commands, for example. The user

commands may indicate a selection of a different map type, a different zoom level, etc.

According to an example scenario, a user selects a geographic region and a basic map type,

e.g., the type of a map that illustrates roads, streets, major landmarks, etc. The client device

generates a request for rendering a map image and transmits the request to the map server,

which in response provides map data in a vector graphics format (or other non-raster format

suitable for rendering a raster image at the client device). The map data may include several

vector descriptors and, in some cases, additional data such as style data, label data, etc. More

specifically, label data may include characters in the American Standard Code for

Information Interchange (ASCII) format, a Unicode format, or any other suitable character



format. The client device then interprets the map data to render the map image and display

the map image on a display device. To continue with the scenario above, the user then may

select a transit map for the same geographic region, and the client device in response may

generate an indication that a new map image corresponding to a transit map is to be generated

and transmit the indication to the map server. According to one implementation, the client

device generates a request for map data of the new type (e.g., "provide map data for a transit

map of region R"), and the map server checks previous communications with the client

device to determine what kind of map data was previously sent to, and therefore is already

available at, the client device. In another implementation, the client device specifies what

kind of map data for the selected region is already available at the client device in addition to

requesting map data of the new type (e.g., "provide map data for a transit map of region R ,

given that I already have map data for a basic map of region R at the same zoom level"). The

map server in this case does not need to know what map data, if any, was previously sent to

the client device. More generally, a history of transactions between a map server and a client

device may be maintained by the map server and/or the client device.

[0023] The map server then may determine which map elements and labels must be added

to, removed from, or modified in the map data already available at the client device. For

example, the map server may determine how a basic map for a certain region and a certain

zoom level differs from a transit map for the same region and the same zoom level, and

generate an appropriate modification indication. For example, the modification indication

may include vector descriptors for rendering subway lines not included in the basic map

image. The map server then provides the modification indication to the client device for

rendering the transit map image using, at least partially, the map data provided for rendering

the basic map image as well as the modification indication.

[0024] These and other example scenarios in which map data for rendering map images is

efficiently provided to a client device are further discussed with reference to the

accompanying drawings. Some of the figures may have been simplified by the omission of

certain elements for the purpose of more clearly showing other elements. Such omissions of

elements in some figures are not necessarily indicative of the presence or absence of

particular elements in any of the exemplary embodiments, except as may be explicitly

delineated in the corresponding written description.



[0025] First referring to Fig. 1, techniques for transferring map data may be implemented

in a system 10. In an embodiment, the system 10 includes a map server 12, a client device

14 communicatively coupled to the map server 12 via a network 16, and a map database 18

communicatively coupled to the map server 12. The network 16 may be a wide area network

(WAN) such as the Internet, a local area network (LAN), or any other suitable type of a

network. Depending on the embodiment, the map database 18 may be coupled to the map

server 12 via the network 16 or via another communication link as illustrated in Fig. 1. For

simplicity, only one instance of the map server 12, the client device 14, and the map database

18 is illustrated in Fig. 1. However, in other embodiments, the system 10 may include more

than one map server 12, more than one client device 14, and/or more than one map database

18.

[0026] The map server 12 may include a processor 20 and a computer-readable memory

22 that stores a map controller 30 in the form of computer instructions, for example, that may

be executable on the processor 20 directly (e.g., as compiled code) or indirectly (e.g., as a

script interpreted by another application executing on the processor 20). The computer-

readable memory 22 may include volatile memory to store computer instructions and data on

which the computer instructions operate at runtime (e.g., Random Access Memory or RAM)

and, in an embodiment, persistent memory such as a hard disk, for example. In an

embodiment, the map controller 30 includes a dynamic feature controller 32 that generates

vector data for various map elements and/or map features including one or more map

elements that are provided as map content to the client device 14. The dynamic feature

controller 32 also may be configured to determine the difference in a vector-based description

of a map image relative to another map image corresponding to the same geographic area,

generate an appropriate modification indication, and provide the modification indication to

the client device 12. In other words, rather than providing a complete vector-based

description of a map image, the dynamic feature controller 32 can efficiently provides a

description of modifications of a previously provided vector-based description of another

map image.

[0027] To generate a modification indication, the dynamic feature controller 32 compares

a serialized representation of vector data corresponding to a certain map image to a serialized

representation of vector data corresponding to another map image, according to an

embodiment. For example, the dynamic feature controller 32 may request vector data for a

basic map for a region R at zoom level Z, and, in response, the map server 18 may provide a



series of vector descriptors Vi, V , V5,. . . VN,. At another time, the dynamic feature controller

32 may request vector data for a transit map for the region R at zoom level Z, and the map

server 18 in response may provide a series of vector descriptors V/ , V3 , . . . VL. Based on the

two sets of vector descriptors, the dynamic feature controller 32 may determine that, for the

region R at zoom level Z, (i) both the basic map and the transit map include a map element

corresponding to vector descriptor Vj, (ii) the basic map but not the transit map includes map

elements corresponding to vector descriptors V and V , and (iii) the transit map but not the

basic map includes a map element corresponding to vector descriptor V3 . The dynamic

feature controller 32 may generate a modification indication to indicate that in order to

generate a transit map image using the vector data previously provided for rendering a basic

map image, vector modifier V 3 is added to the previously provided vector data, while vector

descriptors V and V are removed from the previously provided vector data. More

specifically, the dynamic feature controller 32 may generate a modification indication that

includes one or more add indications and one or more remove indications, each of which may

identify an operation (e.g., add, remove) and an operand (e.g., a vector descriptor, a map

feature or map element).

[0028] Further, in some embodiments, the dynamic feature controller 32 may determine

that although a certain map element is rendered when generating both the first map image and

the second map image, one or more properties of the map element must be modified to reuse

the map element in rendering the second map image. For example, some or all map elements

may be associated with respective depth values indicative of positioning of these map

elements relative to other, partially or fully overlapping, map elements in the same area. As a

more specific example, a map element that depicts a road segment and corresponds to a

vector descriptor may be rendered at a depth D in a basic map image but rendered at a

depth D in a transit map image. In this scenario, dynamic feature controller 32 may generate

a modification indication that indicates that the depth associated with vector descriptor Vi,

previously provided to the client device 14, should be updated to depth D2.

[0029] Still further, in addition to vector data, the dynamic feature controller 32 may

provide label data for the added or modified map features as a part of the modification

indication or, alternatively, as a separate indication. The label data may include characters in

any suitable format and, in some implementations, identifiers of map features or groups of

map features to which the corresponding labels belong.



[0030] In some embodiments, in addition to vector data, the map controller 30 may

provide style data that indicates how vector data should be rendered. More particularly, style

data may describe such visual characteristics or properties as line thickness (e.g., width in

pixels), line color, one or more fill colors, etc. In an embodiment, style data is provided for

various visual styles that may be applied to the vector data. The map server also may specify

which visual styles the client device should apply to various vector-based descriptions of map

elements (also referred to herein as vector descriptors or simply vectors). Further, in some

embodiments, the map server indicates which visual style applies to a vector-based

description of a map element for a particular map type, such as terrain, transit, traffic, bicycle

trail, etc. To this end, several styles, each identified by a respective unique style identifier,

may be defined.

[0031] The map controller 30 may provide map data for a certain geographic region and

zoom level in a non-raster format, such as vector data, to the client device 14 in a single

electronic message or a series of electronic messages, depending on the embodiment.

Further, in an embodiment, the map controller 30 generates map data as a set of map tile

descriptors, such that each map tile descriptor describes a map tile, i.e., a portion of a map

image of a certain size (e.g., 256 by 256 pixels). The size of a geographic region represented

by an individual map tile may depend on the zoom level with which the map tile is

associated, so that a single map tile at a lower zoom level illustrates a larger geographic area

than a single map tile at a higher zoom level. The map controller 30 may generate each map

tile descriptor according to a vector graphics format, and a client device, such as the client

device 14 of Fig. 1, may locally generate a raster image for each tile.

[0032] With continued reference to Fig. 1, the client device 14 may include a processor 50

to execute instructions and a memory 52 to store instructions and data. The client device 14

also may include an input device 54 and an output device 56 to receive input from a user and

provide output to the user, respectively. The input device 54 may include one or more of a

keyboard, a mouse, and a touchscreen, and the output device 56 may include a display or

monitor device such as a touchscreen or a "regular" (output-only) screen, for example. The

client device 14 may include various software components, such as device drivers, operating

system (OS) event handlers, etc. to control the input device 54 and the output device 56 so as

to implement an interactive user interface. Further, software applications executing on the

processor 50 may utilize these software components to provide an application-specific user

interface.



[0033] Depending on the embodiment, the client device 14 may be a personal computer,

such as a desktop computer, a laptop computer, or a tablet PC, a workstation, a portable

communication device such as smartphone, or any other suitable computing device. In an

embodiment, the client device 14 is a so-called thin client that depends on another computing

device for certain computing and/or storage functions. For example, in one such

embodiment, the memory 52 includes only volatile memory such as RAM, and a program

and/or storage unit having persistent memory is external to the client device 14. In another

embodiment, the memory 52 includes both volatile and persistent memory components.

[0034] A browser application 60 may include a set of computer-readable instructions that

execute on the processor 50. In general, the browser application 60 accesses web pages that

include content such as text, images, embedded video, etc. and instructions in a mark-up

language such as Hypertext Markup Language (HTML), and renders the content on the

output device 56 according to the instructions in the mark-up language. To this end, the

browser application 60 may implement functions for generating and processing data packets

that conform to the Hypertext Transfer Protocol (HTTP), parse HTML content, encode data

according to the Secure Socket Layer (SSL) protocol, request and verify digital certificates,

etc., as well as user interface functions for receiving various user commands related to

navigation, rendering, and managing web page data. In some embodiments, the browser

application 60 is configured to interpret instructions in a scripting language (e.g., Javascript)

provided in a web page.

[0035] A dynamic map rendering engine 62 may execute as a component of the browser

application 60. However, in other embodiments, a software module similar to the map

rendering engine 62 may execute as a standalone application or as a component of another

application. Depending on the embodiment, the dynamic map rendering engine 62 may be a

plugin (e.g., a set of compiled instructions that extends the functionality of the browser

application 60 and executes on the processor 50), a script (e.g., a set of instructions in a

scripting language interpreted by the browser application 60 at runtime), or another suitable

software component. According to one example scenario, the dynamic map rendering engine

62 is downloaded when a user operating the client device 14 visits a web page that includes

an embedded interactive map. More specifically, the web page may include a first hyperlink

to an online map server and a certain geographic location as well as a second hyperlink to a

copy of the dynamic map rendering engine 62, which is required for rendering map data

received from the online map server according to the first hyperlink.



[0036] The dynamic map rendering engine 62 may provide interactive controls via the

user interface of the browser application 60, for example. The interactive controls may allow

a user to select a geographic region or area, a map type (e.g., basic, traffic, transit), a zoom

level, etc. According to an example scenario, user first requests a basic map of a geographic

region and then requests another type of a map for the same region. The dynamic map

rendering engine 62 may request and receive map data in a vector graphics format in

response to user commands.

[0037] During operation, the dynamic map rendering engine 62 may receive vector data

(and, in some embodiments, style data) from the map server 12, render the corresponding

map image using the received vector data, and cause the map image to be displayed within a

certain region allocated by the browser application 60. For example, the browser application

60 may create an HTML5 Canvas element for displaying map images. The dynamic map

rendering engine 62 also may receive, from the map server 12, a modification indication that

indicates one or more modifications to the received vector data for rendering another map

image.

[0038] For simplicity, the client device 14 is illustrated with a single processor 50.

However, the client device 14 in other embodiments may include additional processing units

(not shown) such as a graphics processing unit (GPU) configured to facilitate image

rendering on the output device 56, for example. Further, in an embodiment, the browser

application 60 may utilize a library of graphics functions for efficiently generating a map

image. For example, the memory 52 may store a plugin, such as an OpenGL® or Direct3D®

library, having functions for rendering graphics which various applications executing on the

client 14, including the browser application 60, may access via an application programming

interface (API). In another embodiment, the memory 52 stores a plugin particularly suitable

for browser applications, such as WebGL, for example. Also, in some embodiments, the

memory 52 stores additional software components that facilitate efficient rendering of images

via the output device 56. For example, the memory 52 may store an Adobe® Flash® plugin or

an 03D plugin.

[0039] It is noted that in general, the dynamic map rendering engine 62 can operate in any

suitable application. For example, a client device 70 may be a portable device such as a

smartphone, for example, in which the dynamic map rendering engine 62 operates in a

mapping application 74. Similar to the browser application 60, the mapping application 74



may include a set of instructions stored in a memory 72 and executable on one or more

processors of the client device 70 (not shown). In some implementations, the mapping

application 74 utilizes networking functions provided by a browser application executing on

the client device 70 (via a corresponding browser API, for example). In another

implementation, the mapping application 74 includes at least partial browser functionality,

such as the communication stack that supports TCP, IP, HTTP, etc. to access the map server

12.

[0040] Next, to better illustrate operation of a map server and a client device in the system

of Fig. 1 or a similar environment, several scenarios are considered with reference to the

interaction diagrams illustrated in Figs. 2 - 6 . In particular, an example exchange of

information between a map server and a client device for rendering two map images for a

certain region is discussed with reference to Fig. 2, followed by a discussion of several

specific scenarios: providing a modification indication for rendering additional map elements

(Fig. 3), providing a modification indication for modifying the depth at which a map feature

or element is rendered (Fig. 4), providing a modification indication for removing a map

feature or element included in previously provided map data (Fig. 5), and providing a

modification indication for modifying a composite map feature associated with several map

elements (Fig. 6).

[0041] Referring to Fig. 2, an example message exchange 100 involves a user interface

102, included in or otherwise associated with a client device (such as the client 14 of Fig. 1),

a dynamic map rendering engine 104 operating in the client device, and a server 106 (such as

the map server 12 of Fig. 1). Referring back to Fig. 1, the user interface may be provided by

the browser 60, while the dynamic map rendering engine 104 and the server 106 may be

implemented in the components 62 and 12, respectively.

[0042] In response to a user command, the user interface 102 may generate a request 110

for basic map data for a certain region R and provide the request to the dynamic map

rendering engine 104. The request 110 may be transmitted as an electronic message internal

to the client device in which the components 102 and 104 are implemented, for example. The

dynamic map rendering engine 104 in turn may generate a request 112 for basic map data, to

be transmitted via a communication network to the server 106. The request 112 may specify

the region R using Global Positioning Service (GPS) coordinates or in any other suitable

manner. Further, the request 112 may include a map type indication to specify that map data



is being requested for rendering a basic map. Still further, in some embodiments, the request

102 indicates whether any vector-based map data for the region R is already available at the

client device that implements the components 102 and 104.

[0043] In response to the request 112, the server 106 may generate a response 114 that

includes map data in a non-raster format, such as in a vector graphics format, for rendering a

basic map image. According to an example scenario, the response 114 includes a vector-

based description of the basic map image for the region R that does not rely on any

previously provided vector data. In other words, the response 114 includes a complete

description of the basic map image for the region Rj. The response 114 may include map

data that is organized in any suitable manner, such as in a one or several tile descriptors Γ ,

T2 , . . . TN . In general, map data may be provided for any number of tiles, including a single

tile. For each tile, the response 112 may describe various features Fj, F 2 , etc., each of which

may be specified using one or several vector descriptors in accordance with a suitable vector

graphics format (as indicated above, a feature may be associated with a single map element or

a group of map elements). Features may correspond to simple map elements such as

buildings or more complex groupings of map elements. In some embodiments, the response

114 may provide unique identifiers for the map features for use in future identification. The

response 114 in some embodiments additionally includes style data that specifies various

visual attributes of the map elements.

[0044] The dynamic map rendering engine 104 may render the basic map image, provide

the basic map image to the user interface 102 and generate a corresponding event 116, and

store the received map data (and, when available, style data) in a memory for future use. In

an embodiment, the dynamic map rendering engine 104 additionally stores an indication that

the map data is associated with a basic map.

[0045] In the scenario of Fig. 2, the user later decides to change the map type from basic

to transit without changing the geographic coordinates and activates the appropriate control

via the user interface 102. In response, the user interface 102 generates a request 120 for

transit map data and forwards the request 120 to the dynamic map rendering engine 104,

which in turn provides an indication 121 to the server 106 that a different map image is to be

rendered at the client device. In an embodiment, the indication 121 is a request for transit

map data similar to the request 112. In another embodiment, the indication 121 specifically



requests modification data for modifying the previously provided map data so as to render a

transit map image.

[0046] In an embodiment, the server 106 provides a modification indication to the client

device as a series of electronic messages 1221 ... 122 . In another embodiment, however, the

modification indication is provided as a single message. Each of the messages 122; . . . 122N

may include an indication of how vector data for the corresponding tile i ... N is, to be

modified. In some scenarios, however, only some of the tiles ... TN described in the

response 114 are modified. For example, a map tile that depicts a body of water may have

the same appearance when displayed as a portion of a basic map or as a portion of a transit

map.

[0047] For each tile being modified, the message 122; may provide one or more

modification descriptors Mi, M 2, ... M M - In general, a modification descriptor may specify a

vector descriptor for a map elements to be added to previously provided map data, identify a

map element in the previously provided map data to be removed, specify a new value for a

property of a map element in the previously provided map data, etc. In an embodiment, each

of the modification descriptors Mi, M 2, ... M M identifies the operation to be performed, such

as add, delete, modify, modify depth, etc., and also includes one or more operands or

parameters such as a vector descriptor for a map feature or map element being added, an

identifier of a map feature or map element being removed, etc.

[0048] Upon receiving the messages 122; . . . 122 , the dynamic map rendering engine

104 map render the tiles for the requested transit map image using some or all of the vector

data provided in the response 114 and the modification indication provided in the messages

1221 . . . 122N. More specifically, the dynamic map rendering engine 104 may interpret the

previously provided vector descriptors, modified according to the messages 122; . . . 122N, to

render a raster transit map image, and generate an event 126 to cause the transit map image to

be rendered via the user interface 102. The dynamic map rendering engine 104 may also

store the modified map data in the memory. In an embodiment, the dynamic map rendering

engine 104 stores both the originally provided map data and the modified map data as

different versions of map data.

[0049] During an example message exchange 150 illustrated in Fig. 3, the map server 106

provides vector descriptors of additional map features to the dynamic map rendering engine

104 via respective messages 152; . . . 152N. The additional map features are used with some



or all of previously provided map data to render a new map image at the client device that

implements the user interface 102 and the dynamic map rendering engine 104. In an

embodiment, the messages 52 . . . 152 describe additions to a certain map tile. In other

embodiments, the messages 52 . . . 152 are not associated with any particular tile.

[0050] Each of the messages 52 . . . 152N may include a description, in a vector graphics

format or other suitable non-raster format, of a map feature having one or more map

elements. A message 152 also may include a depth indication that specifies how the

corresponding map feature is rendered relative to another map feature or element disposed at

approximately the same location. For example, a new map feature added via one of the

messages \52 . . . 152N may be a segment of railroad tracks, and the previously provided may

include a map feature that is a segment of a road. Depending on the respective depth

indications of the new map feature and the previously provided map feature, the segment of

the railroad tracks may be rendered over or under the segment of the road at the point where

the railroad tracks and road intersect.

[0051] Upon receiving the messages 52 . . . 152 , the dynamic map rendering engine

104 may render a new map image and generate an event 156 so as to cause the new map

image to be displayed at the user interface 102. In an embodiment, the dynamic map

rendering engine 104 also stores the augmented map data in a memory as a new version of

map data.

[0052] Referring to Fig. 4, an example message exchange 200 may occur when the server

106 determines that a certain map feature included in previously provided map data is

rendered in a new map image at a new depth. The server 106 may generate and transmit to

the dynamic map rendering engine 104 a modification indication 202 which indicates, for a

map feature identified by a unique feature identifier, a new depth at which the map feature is

to be rendered. In another embodiment, the modification indication 202 indicates new depth

values for several map features or elements. Upon receiving the modification indication 202,

the dynamic map rendering engine 104 may render a new map image in view of the

modification indication 202 and generate an event 204 so as to cause the new map image to

be displayed at the user interface 102.

[0053] Further, an example message exchange 250 of Fig. 5 may occur when the server

106 determines that a certain map feature included in previously provided map data is not

rendered in a new map image. The server 106 may generate and transmit to the dynamic map



rendering engine 104 a modification indication 252 which identifies a map feature using a

unique feature identifier, for example. In another embodiment, modification indication 252

identifies an individual map element using an appropriate identifier of the map element.

Further, in some embodiments, the modification indication 252 identifies several map

features or elements to be removed. Upon receiving the modification indication 252, the

dynamic map rendering engine 104 may render a new map image in view of the modification

indication 252 and generate an event 254 so as to cause the new map image to be displayed at

the user interface 102.

[0054] Fig. 6 illustrates an example message exchange 300 during which the server 106

provides modification data to the dynamic map rendering engine 104 for modifying a

composite map feature having several sub-features or elements. For example, a map feature

F i may include sub-features FJ.J,Fj.
2
, Fj. , F .4, and Fj.

5
. When rendering the map feature

F i as a part of a basic map, each of the sub-features FJ.J, F1-2 , F 1.3, F 1.4, and F 1 5 may be

used. However, when rendering the map feature F i as a part of a transit map, the map feature

F imay be rendered with only the sub-features FJ.J and Fj.
2
. In an embodiment, the server

106 generates a message 302 that indicates that the map feature F should be removed.

Similar to the example scenario discussed above with reference to Fig. 5, the message 302

may include a unique identifier of the map feature Fj. The server 106 then generates

messages 304 and 306 to add sub-features F . and F 1.5, respectively. Similar to the example

scenario of Fig. 3, the messages 304 and 306 may include a description of the corresponding

map features or elements in a non-raster format, such as a vector graphics format. Upon

receiving the messages 302, 304, and 306, the dynamic map rendering engine 104 may render

a new map image with a new version of the map feature F i and generate an event 310 so as to

cause the new map image to be displayed at the user interface 102.

[0055] Next, several example methods that may be implemented in computing devices

operating in the system of Fig. 1 or a similar environment are discussed with reference to

Figs. 7 - 9 . These methods may be implemented as computer programs developed in any

suitable programming language and stored on the tangible, non-transitory computer-readable

medium (such as one or several hard disk drives) and executable on one or several

processors. For example, the methods of Figs. 7 and 8 may be implemented in the map

server 12, and the method of Fig. 9 may be implemented in the client device 14. Although

the methods of Figs. 7 - 9 can be executed on individual computers, such as servers or



personal computers (PCs), it is also possible to implement at least some of these methods in a

distributed manner using several computers, e.g., in a cloud computing environment.

[0056] Referring first to Fig. 7, an example method 350 for generating map data for

several map images may be implemented in the map controller 30 of the map server 12 or a

similar component of the server 106, for example. According to an embodiment, vector

descriptors for rendering a first map image for a certain region are generated at block 352.

The vector descriptors may conform to a vector graphics format and describe respective map

elements. In some embodiments, the vector descriptors may be grouped according to map

features, each including one or more map elements. Further, in some embodiments, the

vector descriptors may be provided as a part of non-raster map data that also includes style

data for efficiently rendering and re-rendering vector data, text-based label data, icons or

symbols such as road shields, etc.

[0057] Next, at block 354, the vector descriptors are provided to a client device. For

example, the vector descriptors may be transmitted as one or several electronic messages via

a communication network such as the network 16 of Fig. 1, for example.

[0058] At block 356, a request for data for rendering a second map image for the same

region is received. In some scenarios, the request is transmitted in response to the user

selecting a different map type at the client device, as illustrated in the interaction diagram in

Fig. 2, for example. A modification indication that includes a description of one or several

modifications to the previously provided vector descriptors is generated at block 358 and

provided to the client device at block 360.

[0059] In another scenario, the request received at block 356 is transmitted in response to

the user selecting a new zoom level at which the map image corresponding to the same region

and the same map type is to be rendered. For example, the vector descriptors generated at

block 352 may describe several tiles at zoom level Z of a basic map type for a geographic

region R . After the user selects the zoom level Z and an appropriate request for data is

issued at block 356, a modification indication may be generated and provided to the client

device at blocks 358 and 360, respectively. The client device may add, remove, or modify

the previously provided vector descriptors in accordance with the modification indication, as

well as re-scale some or all of the vector descriptors to render the corresponding map

elements at the zoom level Z2. As a more specific example, the vector descriptors provided at

block 354 may include a vector-based description of a park at zoom level Z , and the same



vector-based description of the park may be used to re-render the park at zoom level as a

part of the modified map image.

[0060] Referring to Fig. 8, an example method 400 for generating a description of a

modification of previously provided map data that may be implemented in the map controller

30 of the map server 12 or a similar component of the server 106, for example. In an

embodiment, at least some of the steps of method 400 are executed at blocks 356 - 360 of the

method 350 discussed above.

[0061] At block 402, an indication is received that a map image is to be updated at the

client device. Additions to the previously provided vector descriptors are identified, and the

corresponding descriptions are generated, at block 404. At block 406, deletions of some of

the previously provided vector descriptors are identified, and the corresponding descriptions

of modifications are generated. As discussed above, modifications of certain map features in

some scenarios are represented as deletions and additions of some of the sub-features. A

modification indication, such as a description of modifications to the vector data, is

transmitted to the client device 408 at a single electronic message or several electronic

messages.

[0062] Fig. 9 is a flow diagram of an example method 450 for rendering map images that

may be implemented in the dynamic map rendering engine 62 or 104, for example. At block

452, vector descriptors for a certain area or region are received, and a first map image is

rendered using the received vector descriptors at block 454. To this end, the received vector

data may be interpreted to generate a raster image.

[0063] Next, at block 456, a request to render a second map image is received from the

user interface such as the interface of a browser application, for example. The second map

image may be for the same region but may correspond to a different map type or zoom level,

as discussed above. A modification indication, such as a description of one or more

modifications to the vector descriptors received at block 452, is received at block 458. The

second map image is then rendered using some or all of the vector descriptors received at

block 452 and the description of modifications received at block 458. As discussed above,

modifications to vector data in general may include additions, deletions, modifications,

changes in depth, etc.

[0064] To further illustrate an example application of the techniques discussed above,

Figs. 10A and 10B maps that correspond to the same geographic region and are displayed



according to the basic map type and the transit map type, respectively. A map image 500 of a

basic map, depicted in Fig. 10A, may include a rendering 500 of multiple map elements such

as roads and parks. As illustrated in Fig. 10B, the map image of a transit map may include

the map elements of the map image 500 as well as a subway line 504 superimposed on the

corresponding portions of the map image 500. Depending on the embodiment, the subway

line 504 may be defined as a single map feature or several map features, each corresponding

to a respective section of the tracks. Further, a subway symbol 506 may be rendered over a

portion of the map image 500. Depending on the embodiment, the subway symbol 506 may

be provided as an added map feature or element, as a label, or as an icon, for example. In an

embodiment, the subway symbol 506 is specified as a universal resource locator (URL) that

can be used to retrieved a standard subway symbol in a raster format from a server that

generates standard icons.

[0065] To generate the map image of Fig. 10B at a client device after the map image of

Fig. 10A has been rendered at the client device, a map server may provide only a

modification indication that describes, in a vector format, the one or more map features

corresponding to the subway line 504. In an embodiment, the modification indication also

provide a depth indication to cause the subway line 504 to appear over the roads depicted in

the map image of Fig. 10A. Further, in an embodiment, the modification indication

additionally includes a description of the subway symbol 506 as a label or an icon.

[0066] The following additional considerations apply to the foregoing discussion.

Throughout this specification, plural instances may implement components, operations, or

structures described as a single instance. Although individual operations of one or more

methods are illustrated and described as separate operations, one or more of the individual

operations may be performed concurrently, and nothing requires that the operations be

performed in the order illustrated. Structures and functionality presented as separate

components in example configurations may be implemented as a combined structure or

component. Similarly, structures and functionality presented as a single component may be

implemented as separate components. These and other variations, modifications, additions,

and improvements fall within the scope of the subject matter herein.

[0067] Certain embodiments are described herein as including logic or a number of

components, modules, or mechanisms. Modules may constitute either software modules

(e.g., code embodied on a machine-readable medium or in a transmission signal) or hardware



modules. A hardware module is tangible unit capable of performing certain operations and

may be configured or arranged in a certain manner. In example embodiments, one or more

computer systems (e.g., a standalone, client or server computer system) or one or more

hardware modules of a computer system (e.g., a processor or a group of processors) may be

configured by software (e.g., an application or application portion) as a hardware module that

operates to perform certain operations as described herein.

[0068] Unless specifically stated otherwise, discussions herein using words such as

"processing," "computing," "calculating," "determining," "presenting," "displaying," or the

like may refer to actions or processes of a machine (e.g., a computer) that manipulates or

transforms data represented as physical (e.g., electronic, magnetic, or optical) quantities

within one or more memories (e.g., volatile memory, non-volatile memory, or a combination

thereof), registers, or other machine components that receive, store, transmit, or display

information.

[0069] As used herein any reference to "one embodiment" or "an embodiment" means

that a particular element, feature, structure, or characteristic described in connection with the

embodiment is included in at least one embodiment. The appearances of the phrase "in one

embodiment" in various places in the specification are not necessarily all referring to the

same embodiment.

[0070] Some embodiments may be described using the expression "coupled" and

"connected" along with their derivatives. For example, some embodiments may be described

using the term "coupled" to indicate that two or more elements are in direct physical or

electrical contact. The term "coupled," however, may also mean that two or more elements

are not in direct contact with each other, but yet still co-operate or interact with each other.

The embodiments are not limited in this context.

[0071] As used herein, the terms "comprises," "comprising," "includes," "including,"

"has," "having" or any other variation thereof, are intended to cover a non-exclusive

inclusion. For example, a process, method, article, or apparatus that comprises a list of

elements is not necessarily limited to only those elements but may include other elements not

expressly listed or inherent to such process, method, article, or apparatus. Further, unless

expressly stated to the contrary, "or" refers to an inclusive or and not to an exclusive or. For

example, a condition A or B is satisfied by any one of the following: A is true (or present)



and B is false (or not present), A is false (or not present) and B is true (or present), and both

A and B are true (or present).

[0072] In addition, use of the "a" or "an" are employed to describe elements and

components of the embodiments herein. This is done merely for convenience and to give a

general sense of the invention. This description should be read to include one or at least one

and the singular also includes the plural unless it is obvious that it is meant otherwise.

[0073] Upon reading this disclosure, those of skill in the art will appreciate still additional

alternative structural and functional designs for a system and a process for generating map

data through the disclosed principles herein. Thus, while particular embodiments and

applications have been illustrated and described, it is to be understood that the disclosed

embodiments are not limited to the precise construction and components disclosed herein.

Various modifications, changes and variations, which will be apparent to those skilled in the

art, may be made in the arrangement, operation and details of the method and apparatus

disclosed herein without departing from the spirit and scope defined in the appended claims.



What is claimed is:

1. A computer-implemented method for providing map data to a client device via

a communication network, the method comprising:

generating a plurality of vector descriptors for rendering and displaying, at the client

device, a first map image for a selected geographic region, wherein each vector descriptor

indicates a geometry of a respective map element in accordance with a vector graphics

format;

causing the plurality of vector descriptors to be transmitted to the client device via the

communication network;

receiving an indication that a second map image for the selected geographic region is

to be rendered at the client device, wherein the second map image is different from the first

map image;

generating a modification indication that indicates a set of one or more vector

descriptors, each of which corresponds to a respective map element that is rendered in one

but not both of the first map image and the second map image; and

causing the modification indication to be transmitted to the client device via the

communication network for rendering and displaying the second map image using at least

some of the plurality of vector descriptors and the modification indication.

2 . The method of claim 1, wherein generating the modification indication

includes:

identifying a map element that is not rendered as a part of the first map image but is

rendered as a part of the second map image;

providing, in the modification indication, a vector descriptor corresponding to the

identified map element; and

providing, in the modification indication, an add indication corresponding to the

identified map element to indicate that the identified map element is to be rendered using the

provided vector.

3 . The method of claim 2, wherein generating the modification indication further

includes providing, in the modification indication, a depth indication corresponding to the

identified map element, wherein the depth indication indicates an order in which the



identified map element is rendered within an area that also includes at least one other map

element, and wherein the identified map element and the at least one other map element

overlap.

4 . The method of claim 1, wherein generating the modification indication

includes:

identifying a map element that is rendered as a part of the first map image but is not

rendered as a part of the second map image, wherein the identified map element corresponds

to one of the plurality of vector descriptors transmitted to the client device for rendering the

first map image;

providing, in the modification indication, an identifier of the one of the plurality of

vector descriptors that corresponds to the identified map element; and

providing, in the modification indication, a remove indication to indicate that the

identified map element is not to be rendered.

5 . The method of claim 1, wherein generating the modification indication

includes:

identifying a map element that is rendered as a part of the first map image at a first

depth relative to one or more overlapping map elements and is rendered as a part of the

second map image at a second depth relative to one or more overlapping map elements;

providing, in the modification indication, an indication of the second depth that

corresponds to the identified map element; and

providing, in the modification indication, a change depth indication to indicate that

the identified map element is to be rendered according to the second depth.

6 . The method of claim 1, wherein generating the modification indication

includes:

identifying a map feature that includes a plurality of map elements, wherein the map

feature is rendered as a part of the first map image with a first subset of the plurality of map

elements and is rendered as a part of the second map image with a second subset of the

plurality of map elements, wherein the first subset of the plurality of map elements includes

at least one map element that corresponds to one of the plurality of vector descriptors

transmitted to the client device for rendering the first map image;



providing, in the modification indication, an identifier of the map feature;

providing, in the modification indication, respective vector descriptors for each map

element in the second subset of the plurality of map elements of the map feature;

providing, in the modification indication, a remove indication to indicate that the

identified map feature is not to be rendered with the first subset of the plurality of map

elements;

providing, in the modification indication, an add indication to indicate that the

identified map feature is to be rendered with the second subset of the plurality of map

elements.

7 . The method of claim 1, wherein each map element is one of a road and a

building.

8. The method of claim 1, wherein the first map image corresponds to a first map

type, and wherein receiving the indication that the second map image for the selected

geographic region is to be rendered at the client device includes:

receiving, from the client device, an indication of a second map type according to

which the second map image is to be rendered at the client device; wherein:

the first map type is one of basic map, terrain map, transit map, and traffic

map, and

the second map type is another one of basic map, terrain map, transit map, and

traffic map.

9 . The method of claim 1, wherein the first map image corresponds to a first

zoom level, and wherein receiving the indication that the second map image for the selected

geographic region is to be rendered at the client device includes:

receiving, from the client device, an indication of a second zoom level according to

which the second map image is to be rendered at the client device.

10. The method of claim 1, wherein each of the first map image and the second

map image is made up of a plurality of tiles of equal size, and wherein generating the

modification indication includes generating, for two or more of the plurality of tiles, a

respective list of modifications to the sub-set of the plurality of vector descriptors associated



with the tile, wherein each list of modifications is transmitted to the client device via the

communication network in a separate electronic message.

11. A tangible non-transitory computer-readable medium having instructions

stored thereon that, when executed by one or more processors, cause the one or more

processors to:

generate map data in a non-raster format for a selected geographic region, wherein the

map data is interpretable at a client device to generate a first map image in a raster format and

display the first map image at the client device;

cause the map data to be transmitted to the client device via a communication

network;

receive, from the client device, an indication that a second map image for the selected

geographic region is to be rendered at the client device;

generate a modification indication descriptive of one or more modifications to the

map data for transforming the first map image into the second map image; and

cause the modification indication to be transmitted to the client device via a

communication network for rendering and displaying the second map image in the raster

format at the client device using at least a portion of the map data and the modification

indication.

12. The computer-readable medium of claim 11, wherein modification indication

describes at least one of:

(i) a new map element, not included in the map data, to be rendered in conjunction

with at least some of the map data to generate the second map image;

(ii) a map element included in the first map image that is not to be rendered when

generating the second map image; and

(iii) a map element, included in the first map image and rendered according to a first

order relative to one or more overlapping map elements, to be rendered according to a second

order when generating the second map image.



13. The computer-readable medium of claim 12, wherein the map data includes a

plurality of vector descriptors, each indicating a geometry of a respective map element in

accordance with a vector graphics format.

14. The computer-readable medium of claim 13, wherein:

the map data includes a map feature associated with two or more of the plurality of

vector descriptors, wherein the map feature is associated with a unique feature identifier; and

the modification indication includes (i) the feature identifier of the map feature, and

(ii) a remove indication to indicate that the map feature is not to be rendered when generating

the second map image.

15. The computer-readable medium of claim 11, wherein the first map image

corresponds to a first map type, and the second map image corresponds to a second map type,

wherein the first map type is one of basic map, terrain map, transit map, and traffic map, and

the second map type is another one of basic map, terrain map, transit map, and traffic map.

16. The computer-readable medium of claim 11, wherein the first map image

corresponds to a first zoom level, and the second map image corresponds to a second zoom

level.

17. A method in a computing device for generating map images, the method

comprising:

receiving, via a communication network, a plurality of vector descriptors for

rendering a first map image for a selected geographic region, wherein each vector descriptor

indicates a geometry of a respective map element in accordance with a vector graphics

format;

rendering the first map image using the plurality of vector descriptors;

causing the first map image to be displayed via a user interface of the computing

device;

receiving, via the communication network, a modification indication that indicates a

modification of the plurality of vector descriptors for rendering a second map image for the

selected geographic region;

rendering the second map image for the selected geographic region using at least

some of the plurality of vector descriptors and the modification indication; and



causing the second map image to be displayed via the user interface.

18. The method of claim 17, wherein receiving the modification indication

includes receiving an additional vector descriptor not included in the plurality of vector

descriptors, wherein the additional vector corresponds to a map element rendered as a part of

the second map image but not as a part of the first map image.

19. The method of claim 18, wherein receiving the modification indication further

includes receiving a label corresponding to the additional vector descriptor, wherein the label

includes text to be rendered along as a part of the second map image along with the map

element.

20. The method of claim 17, wherein receiving the modification indication

includes receiving an indication that one of the plurality of vector descriptors is not used in

rendering the second map image.

21. The method of claim 17, wherein receiving the modification indication

includes receiving an indication that one of the plurality of vector descriptors is rendered

according to a new order relative to another one or more of the plurality of vector descriptors.

22. The method of claim 17, further comprising:

receiving, from the user interface, a selection of a map type and a selection of the

geographic region;

generating a request for map data corresponding to the selected geographic region and

the selected map type, wherein the selected map type is one of basic map, terrain map, transit

map, and traffic map; and

causing the request to be transmitted to a map server via the communication network,

wherein receiving the plurality of vector descriptors is in response to the request.

23. The method of claim 22, wherein the map type is a first map type and the

request is a first request, the method further comprising:

receiving, from the user interface, a selection of a second map type for the selected

geographic region, wherein the second map type is different from the first map type;

generating a second request for map data corresponding to the selected geographic

region and the second selected map type, and



causing the second request to be transmitted to the map server via the communication

network, wherein receiving the modification indication is in response to the second request.

24. A computing device operating in a communication network, the computing

device comprising:

a processor;

a memory coupled to the processor;

a network interface for communicating via the communication network;

a display device coupled to the processor;

a first routine, stored in the memory, that executes on the processor to cause a request

for map data corresponding to a selected geographic region to be transmitted via the network

interface;

a second routine, stored in the memory, that executes on the processor to render a first

map image using a plurality of vector descriptors received via the network interface in

response to the request and cause the first map image to be displayed on the display device,

wherein the plurality of vector descriptors is in a non-raster format;

a third routine, stored in the memory, that executes on the processor to cause a request

for modification data corresponding to the selected geographic region to be transmitted via

the network interface; and

a fourth routine, stored in the memory, that executes on the processor to render a

second map image using at least some of the plurality of vector descriptors and the

modification data and cause the second map image to be displayed on the display device.

25. The computing device of claim 24, further comprising:

a fifth routine, stored in the memory, that executes on the processor to receive a

selection of a first map type from a user interface of the computing device, wherein the

request for map data is transmitted in response to the selection of the first map type; and

a sixth routine, stored in the memory, that executes on the processor to receive a

selection of a second map type from the user interface, wherein the second map type is

different from the first map data, and wherein the request for modification data is transmitted

in response to the selection of the second map type.



26. The computing device of claim 25, wherein each of the first map type and the

second map type is selected from one of basic map, terrain map, transit map, and traffic map.

27. The computing device of claim 25, wherein the third routine provides the

selection of the second map type in the request for modification data.

28. The computing device of claim 27, wherein the third routine further provides,

in the request for modification data, an indication of the plurality of vector descriptors

received in response to the request for map data.

29. The computing device of claim 24, wherein the plurality of vector descriptors

describes a multiplicity of map features associated with the selected geographic region

according to a vector graphics format, wherein each of the multiplicity of map features is

associated with one or more map elements.

30. The computing device of claim 29, wherein the modification data identifies

one of the multiplicity of map features that is rendered as a part of the first map image but is

not rendered as a part of the second map image.

31. The computing device of claim 29, wherein the modification data includes a

description, in a vector graphics format, of a new feature that is not rendered as a part of the

first map image but is rendered as a part of the second map image.

















A . CLASSIFICATION OF SUBJECT MATTER

G06F 17/00(2006.01)i, G06F 15/16(2006.01)1, G06T 1/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G01C21/32, G08G1/123, G01C21/36

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models

Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & Keywords: geographic map, remove, layer, overlay, add, and similar terms

C. DOCUMENTS CONSIDERED T O BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

EP 2078926 Al (RESEARCH I N MOTION LIMITED) 15 July 2009 1-31

See paragraphs [0085] and [0094] -[0110] ; c l aim 1 ; and f igures 7-9 .

US 2007-0210937 Al (SMITH , LEONARD e t a l . ) 13 September 2007 1-31

See paragraphs [0094]-[0102] and f igures 3-4 .

EP 2290322 Al (RESEARCH I N MOTION LIMITED) 02 March 2011 1-31

See paragraph [0048] and f igure 1 .

US 2006-0041375 Al (WITMER , ALAN e t a l . ) 23 February 2006 1-31

See paragraphs [0061]-[0064] ; and f igures 2 and 8-9 .

US 2006-0074547 Al (KAUFMAN , MICHAEL e t a l . ) 06 Apr i l 2006 1-31

See paragraph [0078] and f igures 14a ~ 14b .

□ Further documents are listed in the continuation of Box C . patent family annex.

* Special categories of cited documents: later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand

to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered t o involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited t o establish the publication date of citation or other document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious t o a person skilled in the art

"P" document published prior to the international filing date but later document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

26 FEBRUARY 2013 (26.02.2013) 27 FEBRUARY 2013 (27.02.2013)
Name and mailing address of the ISA/KR Authorized officer

NHO, Ji Myong

I s e No. 82-42-472-7140 Telephone No. 82-42-481-8528 '

Form PCT/ISA/210 (second sheet) (July 2009)



Information on patent family members PCT/US2012/057104

Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 2078926 A 15 .07 .2009 CA 2648703 A 14 07 2009

US 2007-02 10937 A 13 .09 .2007 CN 10 1427104 A 06 05 2009
CN 10 1578625 A 11 11 2009
CN 10 1578626 A 11 11 2009
CN 10 1606039 A 16 12 2009
CN 1020635 2 A 18 05 201

EP 1872294 A2 02 0 1 2008

EP 2 102597 A 23 09 2009
EP 2 109853 A 2 1 10 2009
EP 2 109855 A 2 1 10 2009
EP 2 109855 A4 02 02 201

JP 2008-538825 A 06 11 2008
JP 20 12- 1505 15 A 09 08 2012
KR 10- 12 13857 B1 18 12 2012
KR 10- 12 13868 B1 18 12 2012
US 2006-0238379 A 26 10 2006
US 2006-0238380 A 26 10 2006
US 2006-023838 1 A 26 10 2006
US 2006-0238382 A 26 10 2006

US 2006-0238383 A 26 10 2006
US 2006-0241859 A 26 10 2006
US 2006-0241860 A 26 10 2006
US 2007-0273558 A 29 11 2007
US 2009-0073 19 1 A 19 03 2009
US 20 10-01 18025 A1 13 05 2010
US 7466244 B2 16 12 2008
us 7564377 B2 2 1 07 2009
us / / / /648 B2 17 08 2010
us 7920072 B2 05 04 201

us 8 103445 B2 24 0 1 2012
o 2006- 16240 A2 02 11 2006

o 2006- 16240 A3 29 11 2007
wo 2008-086268 A 17 07 2008
wo 2008-086290 A 17 07 2008
wo 2008-0863 4 A 17 07 2008

EP 2290322 A 02 .03 .20 CA 27 135 12 A1 25 02 201

US 2006-0041 375 A 23 .02 .2006 wo 2006-023290 A2 02 03 2006
wo 2006-023290 A3 18 05 2006

US 2006-0074547 A 06 .04 .2006 AT 507535 T 15 05 201

DE 602005027646 D 09 06 201

EP 1643395 A2 05 04 2006
EP 1643395 A3 06 09 2006
EP 1643395 B 27 04 201

JP 2006- 105989 A 20 04 2006
JP 503041 B2 19 09 2012

PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2012/057104

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 7403851 B2 22.07.2008

PCT/ISA/210 (patent family annex) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

