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(57) Abstract: A navigation system is disclosed. The
navigation system includes an image capturing device, a
positioning device, and a processing device. The image
capturing device is configured to capture an image of an
object fed by a user. The positioning device is con-
figured to obtain positioning information of the naviga-
tion system. The processing device is contigured to: cal-
culate a feature code based on features of a logo in the
image; retrieve a piece of address information of a loca-
tion corresponding to the feature code from a database;
and calculate a route from the current location to the
location corresponding to the piece of address using the
positioning information and the piece of address inform-
ation. A navigation method is also provided.
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NAVIGATION SYSTEM AND METHOD THEREOF

TECHNICAL FIELD

[0001] The present disclosure generally relates to a navigation system and a

navigation method thereof.

BACKGROUND

[0002] Nowadays, navigation systems based on Global Positioning System (GPS)
are widely used in vehicles. However, in a conventional navigation system, a
user needs to manually input text address of a destination, and it is dangerous for

adriver to do so when driving.

[0003] Therefore, there is a need to provide a navigation system and method
thereof which does not require a user to manually input text addresses or names

of destinations.
SUMMARY

[0004] According to one embodiment of the present disclosure, a navigation
system is provided. The navigation system includes an image capturing device,
a processing device, and a positioning device. The image capturing device is
configured to capture an image of an object fed by auser. The positioning device
is configured to obtain positioning information of the navigation system. The
processing device is configured to: calculate a feature code based on features of
a logo in the captured image; retrieve a piece of address information of a target
location corresponding to the feature code from a database; and calculate a route
from the current location to the target location using the positioning information

and the piece of address information.

[0005] In some embodiments, the processing device calculates the feature code
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using a scale invariant feature transform (SIFT) algorithm.

[0006] In some embodiments, the database may contain a plurality of feature
codes, a plurality pieces of address information corresponding to the plurality of
feature codes, and a plurality of location names corresponding to the plurality of

feature codes.

[0007] In some embodiments, a piece of address information may include text

address and/or the latitude and the longitude of the corresponding location.

[0008] In some embodiments, the processing device is further configured to
determine whether a barcode is contained in the image, if YES, the processing
device is further configured to: retrieve the piece of address information of the
target location corresponding to the barcode from the database; if NO, calculate

the feature code based on the features of the logo.

[0009] In some embodiments, the database may contain a plurality of barcodes, a
plurality pieces of address information corresponding to the plurality of barcodes,

and a plurality of location names corresponding to the plurality of barcodes.

[0010] In some embodiments, the barcode may be a one-dimensional barcode or

atwo-dimensional barcode such as quick response code (QR code).

[0011] According to another embodiment of the present disclosure, a navigation
method is provided. The navigation method includes: capturing an image of an
object fed by a user; calculating a feature code based on the features of alogo in
the captured image; retrieving from a database a piece of address information of a
target location corresponding to the feature code; obtaining positioning
information of the current location; and calculating a route from the current
location to the target location using the positioning information and the piece of

address information.

[0012] In some embodiments, the database may contain a plurality of feature

codes, a plurality pieces of address information corresponding to the plurality of
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feature codes, and a plurality of location names corresponding to the plurality of

feature codes.

[0013] In some embodiments, the navigation method further includes
determining whether a barcode is contained in the image; if YES, retrieving from
the database the piece of address information of the target location corresponding
to the barcode; if NO, calculating the feature code based on the features of the

logo in the captured image.

[0014] In some embodiments, the feature code is calculated by using a scale

invariant feature transform (SIFT) algorithm.

[0015] Compared with the conventional solutions, embodiments of this

disclosure have the following advantages.

[0016] A user does not have to input text address or location names of a
destination word by word, which is time-saving, convenient and safer. Further,
by acquiring a barcode in the image, a piece of address information of a location
corresponding to the barcode can be retrieved, which also avoids the user

inputting text address or location names of a destination manually.

[0017] In addition, a piece of address information may include the latitude and
the longitude of a location corresponding to a logo. Therefore, the navigation
system may calculate a route based on the latitude and longitude coordinates, not
merely on the electronic geographical map (E-map), which thereby greatly
reduces the possibility of failing to navigation in the event that the E-map is not

updated in time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The foregoing and other features of the present disclosure will become

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



WO 2014/008641 PCT/CN2012/078502

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.

[0019] Fig.1 illustrates a schematic block diagram of a navigation system

according to one embodiment of the present disclosure;

[0020] Fig.2 illustrates a schematic block diagram of a navigation system

according to one embodiment of the present disclosure;

[0021] Fig.3illustrates a block diagram of a navigation system in communication

with a server according to one embodiment of the present disclosure;

[0022] Fig.4 illustrates an example data structure of a database for storing

feature codes and corresponding address information; and

[0023] Fig.5 illustrates a schematic flow chart of a navigation method according

to one embodiment of the present disclosure.

DETAILED DESCRIPTION

[0024] 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
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variety of different configurations, all of which are explicitly contemplated and

make part of this disclosure.

[0025] In one embodiment of the present application, a navigation system is
provided. Fig.1 illustrates a schematic block diagram of a navigation system
according to one embodiment of the present disclosure. Referring to Fig.1, the
navigation system 1 includes an image capturing device 10, a positioning device
11, and a processing device 12. In some embodiments, the navigation system 1

is configured in a head unit of a vehicular system.

[0026] The image capturing device 10 is configured to capture an image of an
object fed by a user. The captured image is transmitted to the processing device
12 for address information and then for navigation. In some embodiments, the

image capturing device 10 may be a camera or a scanner.

[0027] The positioning device 11 is configured to obtain positioning information
of the navigation system which is transmitted to the processing device 12 for
navigation. In some embodiments, the positioning device 11 may be a GPS device,
and the positioning information may be the longitude and the latitude of the

navigation system 1.

[0028] The processing device 12 is configured to: calculate a feature code
based on features of a logo in the captured image; retrieve a piece of address
information of atarget location corresponding to the feature code from a database;
and calculate a route from the current location to the target location using the
positioning information and the piece of address information. In some
embodiments, the processing device 12 may be a processor such as a CPU, or

any other suitable processing device.

[0029] In some embodiments, the processing device 12 calculates the feature
code by using a scale invariant feature transform (SIFT) algorithm. It should be

noted that each logo has a unique feature code. The SIFT algorithm is known to
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those skilled in the art, which is not described in detail herein.

[0030] In some embodiments, the processing device 12 is further configured to
determine whether a barcode is contained in the image. If YES, the processing
device 12 is further configured to: retrieve the piece of address information of
the target location corresponding to the barcode from the database; if NO,

calculate the feature code based on the features of the logo.

[0031] In some embodiments, the image may have a logo or a barcode. The
logo or barcode may be presented in printed items, such as an advertisement in a
piece of paper, a product package, or a label attached on a certain object, which
can be an identification of a specific product or service. Each specific
product/service corresponds to specific addresses where the product/service is
manufactured or provided. That is, the logo or barcode implies location name
and address information, which can be retrieved by using the navigation system

according to the present disclosure.

[0032] The logo may be a text and/or a symbol. The barcode may be a
one-dimension barcode or two-dimension barcode. For example, the barcode

may be a Quick Response Code (QR code).

[0033] Fig.2 illustrates a schematic block diagram of a navigation system
according to one embodiment of the present disclosure. Referring to Fig.2, the
navigation system 2 includes an image capturing device 20, a positioning device
21, a calculating device 22, an acquisition device 23, and a navigation device 24.
Specifically, the calculating device 22 is configured to calculate a feature code
based on features of alogo in the captured image. The acquisition device 23 is
configured to retrieve a piece of address information of a target location
corresponding to the feature code from a database. And the navigation device 24
is configured to calculate a route from the current location to the target location
using the positioning information and the piece of address information. The

functions of image capturing device 20 and the positioning device 21 are similar to
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that of the image capturing device 10 and the positioning device 11, respectively,
and are not described in detail herein.

[0034] In some embodiments, the navigation system 2 may further include an
image preprocessing device (not shown in Fig.2) which is configured to process
the raw image so that the image can be recognized by the calculating device 22 to
calculate the feature code. For example, the image preprocessing device may

perform gradation correction and shape correcting on the image.

[0035] In some embodiments, the database may be stored in a server which is
capable of communicating with the navigation system to provide address
information. For example, the server may communicate with the navigation
system via a network. The network may be a wireless mobile communication
network, such as a 3G or a 4G network. In some embodiments, the database may

be stored in a data storage device incorporated in the navigation system.

[0036] Fig.3illustrates a block diagram of a navigation system in communication
with a server according to one embodiment of the present disclosure. Referring
to Fig.3, the server 3 is located in a place far away from a vehicle having the
navigation system 2. The acquisition device 23 communicates with the server 3
via a 3G or a 4G mobile network to retrieve a piece of address information of a
target location corresponding to a feature code generated by the calculating
device 22. In some embodiments, the server 3 may include a database 30 and a

search device 31.

[0037] The database 30 may be established based on any known database
software. The hardware configuration of the database 30 may be any hardware
platform capable of supporting the database. For example, the database 30 may

be a computer readable memory or storage device.

[0038] In some embodiments, the database 30 may contain a plurality of feature
codes, a plurality pieces of address information corresponding to the plurality of

feature codes, and a plurality of location names corresponding to the plurality of
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feature codes. In some embodiments, the database 30 further contains a plurality
of barcodes, a plurality pieces of address information corresponding to the
plurality of barcodes, and a plurality of location names corresponding to the
plurality of barcodes. A feature code or a barcode contained in the database 30

may be in the form of a binary code.

[0039] A piece of address information may include text address and/or the
latitude and the longitude of a corresponding location which can be utilized to

calculate a route by the navigation device 24.

[0040] Optionally, the database 30 may further store electronic geographical map,

based on which route guidance can also be executed.

[0041] The search device 31 is configured to search in the database the address
information by comparing a feature code calculated based on features of alogo by
the calculating device 22 with the plurality of feature codes contained in the
database. The search result including the address information is then
transmitted to the acquisition device 23 via a 3G or a 4G network. Then the
address information is transmitted to the navigation device 24 for calculating a

route.

[0042] Fig.4 illustrates an example data structure of a database for storing
feature codes and corresponding address information. Referring to Fig.4, feature
code 0001 corresponds to two pieces of address information A and B, feature
code 0010 corresponds to one piece of address information C, and feature code
0100 corresponds to two pieces of address information D and E. |n practice, itis
possible that multiple address information corresponds to one feature code. For
example, in this case, company “Abc” has two branch offices in different places.
If the feature code calculated based on the features of the logo “Abc” is 0001, both

of the address information A and B will be provided to the user for selection.

[0043] It should be noted that the logo, feature codes, and address information
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shown in Fig.4 are provided for illustration, which does not tend to limit the scope

of the present application.

[0044] In some embodiments, the navigation system 2 may further include a
display device (not shown in drawings), for displaying positioning information,
address information and/or route guidance information. In some embodiments,
an audio device, such as a speaker, may be used to report the address information

and guide the user to travel.

[0045] In another embodiment of the present application, a navigation method
implemented by the navigation system is also provided. Fig.5 illustrates a
schematic flow chart of a navigation method according to one embodiment of the
present disclosure. The navigation method S100 includes: S101, capturing an
image of an object fed by a user; $102, calculating a feature code based on the
features of alogo in the captured image; S103, retrieving from a database a piece
of address information of a target location corresponding to the feature code;
S104, obtaining positioning information of the current location; and S105,
calculating a route from the current location to the target location using the

positioning information and the piece of address information.

[0046] In some embodiments, the navigation method S100 further includes:
determining whether a barcode is contained in the image; retrieving from the
database the piece of address information of the target location corresponding to
the barcode; if NO, calculating the feature code based on the features of the logo

in the captured image.

[0047] The navigation method S100 will be described in detail with reference to

exemplary embodiments.

[0048] If auser wants to go to a place which is related to alogo or abarcode on a
commodity or any object the user has, the user may use the navigation system

and the navigation method of the present disclosure to generate a route to the
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place based on the logo or barcode. In this exemplary embodiment, a logo is
taken as an example. Referring to Fig.3 and Fig.5, in S101, an image of the logo

fed by the user is captured by an image capturing device 20.

[0049] Referring to Fig.3 and Fig.5, in S102, the image captured by the image
capturing device 10 is transmitted to a calculating device 22 to calculate a feature

code based on the features of the logo in the image.

[0050] If the captured image is recognizable for the calculating device 22, the
image is analyzed, for example, using a scale invariant feature transform (SIFT)
algorithm, to create a feature code. Besides the SIFT algorithm, other known
image processing algorithm may be employed. It should be noted that each logo

has a unique feature code.

[0051] Otherwise, if the captured image is not recognizable for the calculating
device 22, a preprocessing may be performed by a preprocessing device to the
raw image until the image is recognizable. Then the image after preprocessed is

analyzed using the SIFT algorithm to create a unique feature code.

[0052] Referring to Fig.3 and Fig.5, in S103, a piece of address information of a
target location corresponding to the feature code is retrieved by an acquisition
device 23. In some embodiments, the address information may be retrieved from
a server 3 with the database stored therein, or the address information may be
retrieved from a data storage device incorporated in the navigation system 2

which data storage device has the database stored therein.

[0053] Inthis exemplary embodiment, referring to Fig.3, the acquisition device 23
retrieves the address information from a server 3 which communicates with the
navigation system 2 via a wireless mobile communication network, such as a 3G

or a4G network.

[0054] The server 3 has adatabase 30 therein to store a plurality of feature codes,

a plurality pieces of address information corresponding to the plurality of feature

10
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codes, and a plurality of location names corresponding to the plurality of feature
codes. The server 3 may further includes a search device 31 to search in the

database the address information.

[0055] Specifically, the search device 31 searches in the database 30 the address
information by comparing the feature code calculated based on features of alogo
by the calculating device 22 with the plurality of feature codes contained in the
database 30. If one of the feature codes in the database 30 is identified same as
the calculated feature code, the address information of a location corresponding
to the feature code is retrieved by the acquisition device 23. Then the address
information is transmitted to the navigation device 24.

[0056] It should be noted that a piece of address information may include text

address and/or the latitude and the longitude of the corresponding location.

[0057] Referring to Fig.3 and Fig.5, in S104, positioning information of the
current location is obtained by a positioning device 21. The positioning device
21 may be a GPS device, which is well known in the art, and is not described in
detail herein. The positioning information is the longitude and the latitude of the

navigation system.

[0058] Referring to Fig.3 and Fig.5, in S105, by using the positioning information
and the piece of address information, a route from the current location to the

target location is calculated by a navigation device 24.

[0059] It is noted that after obtaining positioning information or address
information, the method of the present disclosure may also include providing the
positioning information or address information to the user through a video device
or an audio device for confirmation and/or selection, and the navigation route is

also provided to the user through a video or an audio device to perform guidance.

[0060] In some embodiments, if multiple pieces of address information are found,

the multiple pieces of address information are displayed to the user for selection,

11
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for example, through a pop-up window, or through an audio player.

[0061] If the search result is not what the user desires, the user may proceed to a
new navigation process which includes: capturing an image of an object,
calculating a feature code based on features of a logo in the image, retrieving a
piece of address information of a location corresponding to the feature code,
obtaining positioning information of the current location, and calculating a route.
If no feature code matches with that calculated based on features of alogo in the
image, a failure report is displayed on the display or reported through the audio

device to let the user know.

[0062] An example of how to get to alocation is further provided. Referring to
Fig.4 and Fig.5, a driver wants to go to “Abc” company, and a drink bottle with the
logo “Abc” happens to be on a vehicle. The driver may show the drink bottle in
front of an image capturing device, such as a camera mounted on the vehicle.
The image containing the logo “Abc” is captured by the camera. A feature code
0001 is calculated based on features of the logo “Abc” in the image, as shown in
Fig.4. Then, two pieces of address information A and B corresponding to the
feature code 0001 are retrieved from a database. The address information A and
B is displayed to the driver to make a selection. Positioning information of the
navigation system can be obtained by a positioning device. Thereafter, by using
the positioning information and the selected piece of address information, a route
from the current location to the target location corresponding to the logo “Abc” is

calculated to provide route guidance for the driver.

[0063] 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.

12
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We Claim:

1. A navigation system, comprising:

an image capturing device, configured to capture an image of an object fed by
auser;

a positioning device, configured to obtain positioning information of the
navigation system; and

a processing device, configured to calculate a feature code based on features

of alogo in the captured image; retrieve a piece of address information of a target
location corresponding to the feature code from a database; and calculate a route
from the current location to the target location using the positioning information

and the piece of address information.

2. The navigation system according to claim 1, wherein the piece of address

information of the target location is text address.

3. The navigation system according to claim 1, wherein the piece of address
information of the target location is the latitude and the longitude of the target

location.

4. The navigation system according to claim 1, wherein the processing device is
further configured to determine whether a barcode is contained in the image, if
YES, the processing device is further configured to: retrieve the piece of address
information of the target location corresponding to the barcode from the database;
if NO, calculate the feature code based on the features of the logo.

5. The navigation system according to claim 1, wherein the processing device
calculates the feature code using a scale invariant feature transform algorithm.

6. The navigation system according to claim 1, wherein the positioning device is a
GPS device, and the positioning information is the longitude and the latitude of
the navigation system.

7. A navigation method, comprising:

capturing an image of an object fed by a user;

13
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calculating a feature code based on the features of a logo in the captured
image;

retrieving from a database a piece of address information of a target location
corresponding to the feature code;

obtaining positioning information of the current location; and

calculating a route from the current location to the target location using the

positioning information and the piece of address information.
8. The navigation method according to claim 7, further comprising:
determining whether a barcode is contained in the image,

if YES, retrieving from the database the piece of address information of the
target location corresponding to the barcode; if NO, calculating the feature code

based on the features of the logo in the captured image.

9. The navigation method according to claim 7, wherein the piece of address

information of the target location is text address.

10. The navigation method according to claim 7, wherein the piece of address
information of the target location is the latitude and the longitude of the target

location.

11. The navigation method according to claim 7, wherein the positioning

information is the longitude and the latitude of the current position.

14



WO 2014/008641

1
—
10
—_—
image
capturing 12
device ‘ ./-
processing
device
positioning |
device
//‘
11
FIG. 1
2
I/—
20 22
Hmage calculating
capturing .
i device
device
| —123
7
acquisition
device
1 [ — 2
positioning navigation
device device
FIG. 2

1/3

PCT/CN2012/078502



WO 2014/008641 PCT/CN2012/078502

2
I/-
22
’ image ’ ()
capturing calculating
- . ;
device device ‘ ’/'
| —23
7
acquisition € > search data
device device base
positioning | | navigation 31 30
device device
FIG. 3
feature code | . addres§
information
Company A
—
Abc 0001 B
0010 C
D
0100 B

FIG. 4

2/3



WO 2014/008641 PCT/CN2012/078502

S101

capturing an image of an object fed by a user

S102

calculating a feature code based on the
features of a logo in the image

S103
retrieving from a database a piece of address

information of a target location
corresponding to the feature code

S104

AR

obtaining positioning information of the
current location

S105

3

calculating a route from the current location
to the target location using the positioning
information and the piece of address
information

FIG. 5

3/3



International application No.

PCT/CN2012/078502

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

GO1C 21/26 (2006.01) i
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)

IPC: GO1C, GOG6F, HO4W, GO6K

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

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

CNPAT, WPI, EPODOC, IEEE, CNKI: navigation, image, logo, symbol, feature, destination, target, address, position, location, recogni+,

identify+, camera, capture, barcode

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2005/0222767 A1 NEC CORP.) 06 Oct.2005 (06.10.2005)description, paragraphs 1-11
[0028]-[0046], figures 1-7B
Y WO 2010/120901 Al (QUALCOMM INCORPORATED) 21 Oct.2010 (21.10.2010) 1-11
description, paragraphs [0025]-[0048], claims 1-6, figures 1-6D
A WO 2007/021996 A2 (EVRYX TECHNOLOGIES, INC.) 22 Feb.2007 (22.02.2007) the 1-11
'whole document
A US 2008/0055655 Al (FUIITSU LIMITED) 06 Mar.2008 (06.03.2008) the whole document 1-11
[ Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T> later document published after the international filing date
ros . L or priority date and not in conflict with the application but
A” document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

wr . . . an inventive step when the document is taken alone
1.”  document which may throw doubts on priority claim (S) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

“& “document member of the same patent family

other means

“P” document published prior to the international filing date
but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
01 Apr2013 (01.04.2013) 18 Apr. 2013 (18.04.2013)
IName and mailing address of the ISA/CN Authorized officer
The State Intellectual Property Office, the PR.China
6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China ZHANG, Wen
100088 Telephone No. (86-10)62413978

[Facsimile No. 86-10-62019451

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



INTERNATTIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/078502
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
IUS 2005/0222767 Al 06.10.2005 EP 1582844 A2 05.10.2005
JP 2005291885 A 20.10.2005
CN 1677057 A 05.10.2005
WO 2010/120901 Al 21.10.2010 US 2010/0260426 Al 14.10.2010
KR 20120007045 A 19.01.2012
EP 2419841 Al 22022012
CN 102395966 A 28.03.2012
JP 2012524343 A 11.10.2012
WO 2007/021996 A2 22.02.2007 US 2006/0002607 Al 05.01.2006
EP 1915709 A2 30.04.2008
IN DELNP200801853E 27.06.2008
KR 20080033538 A 16.04.2008
CN 101288077 A 15.10.2008
JP 2009505288 A 05.02.2009
CA 2619497 Al 22.02.2007
BR PI0614864 A2 19.04.2011
JP 2012133790 A 12.07.2012
IUS 2008/0055655 A1 06.03.2008 EP 1895465 Al 05.03.2008
JP 2008058199 A 13.03.2008

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report

