UTILITY
PATENT APPLICATION
TRANSMITTAL

\ (Only for new nonprovisional applications under 37 CFR 1.53(b))

PTO/AIA/15 (03-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number.
Attorney Docket No. 2060-3697C1C2

First Named Inventor WOO Chang CH U N

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHO

Express Mail Label No. j

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

ADDRESS TO:

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

1. Fee Transmittal Form
(PTO/SB/17 or equivalent)

2. I:' Applicant asserts small entity status.
See 37 CFR 1.27

3. I:' Applicant certifies micro entity status. See 37 CFR 1.29.
Applicant must attach form PTO/SB/15A or B or equivalent.

4. ' Specification [Total Pages 45 ]
Both the claims and abstract must start on a new page.
(See MIPEP § 608.01(a) for information on the preferred arrangement)

5. Drawing(s) (35 U.S.C. 113) [Total Sheets 30 ]

6. Inventor’s Oath or Declaration [Total Pages 3 ]
(including substitute statements under 37 CFR 1.64 and assignments
serving as an oath or declaration under 37 CFR 1.63(e))

a. I:' Newly executed (original or copy)
b. A copy from a prior application (37 CFR 1.63(d))

Application Data Sheet  * See note below.
See 37 CFR 1.76 (PTO/AIA/14 or equivalent)

8. CD-ROM or CD-R
in duplicate, large table, or Computer Program (Appendix)

|:| Landscape Table on CD

9. Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. — c. are required)

a. I:l Computer Readable Form (CRF)

b.|:| Specification Sequence Listing on:
i |:| CD-ROM or CD-R (2 copies); or
ii.|:| Paper

c. I:' Statements verifying identity of above copies

ACCOMPANYING APPLICATION PAPERS

11.[_] 37 cFR 3.73(¢) Statement

18.[ ] other:

10. |:| Assignment Papers

(cover sheet & document(s))
Name of Assignee LG Electronics Inc.

Power of Attorney

(when there is an assignee)

12. I:l English Translation Document

(if applicable)

13. I:' Information Disclosure Statement

(PTO/SB/0S or PTO-1449)
|:| Copies of citations attached

14. Preliminary Amendment
15. I:' Return Receipt Postcard

(MPEP § 503) (Should be specifically itemized)

16. I:' Certified Copy of Priority Document(s)

(if foreign priority is claimed)

17. I:' Nonpublication Request

Under 35 U.S.C. 122(b)(2)(B)(i). Applicant must attach form PTO/SB/35
or equivalent.

interest in the matter. See 37 CFR 1.46(b).

*Note: (1) Benefit claims under 37 CFR 1.78 and foreign priority claims under 1.55 must be included in an Application Data Sheet (ADS).
(2) For applications filed under 35 U.S.C. 111, the application must contain an ADS specifying the applicant if the applicant is an
assignee, person to whom the inventor is under an obligation to assign, or person who otherwise shows sufficient proprietary

19. CORRESPONDENCE ADDRESS

The address associated with Customer Number; 35884

OR I:' Correspondence address below

Name

Address

City State

Zip Code

Country Telephone

Email

7

signature | /Harry S. Lee/

Date December 4, 2014 |

Name
\_(Print/Type)

Harry S. Lee

Registration No.
(Attorney/Agent) 5681 4

This collection of information is required by 37 CFR 1.53(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete,

including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Complete if known
FEE TRANSMITTAL
Filing Date Herewith

I:l Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Woo Chang CHUN

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

Form PTO/SB/15A or B or equivalent must either be enclosed or have "

b . ] Art Unit

een submitted previously.

TOTAL AMOUNT OF PAYMENT | (8) 1600 Practitioner Docket No. | 2060-3697C1C2

METHOD OF PAYMENT (check all that apply)

I:' Check Credit Card I:l Money Order I:' None I:' Other (please identify):

Deposit Account Deposit Account Number: 50-2290 Deposit Account Name:

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
I:l Charge fee(s) indicated below I:' Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under 37 CFR1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) s($) M ($) u(s) S($) M ($) u(s) s($) M(S) Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1600
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. |
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (S$) Small Entity Fee ($)  Micro Entity Fee (S)
Each claim over 20 (including Reissues) 80 40 20

Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total Claims Extra Claims Fee ($) Fee Paid ($)

20 -20 or HP = ° X 80 = ° Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee (S) Fee Paid ($)
Indep. Claims Extra Claims Fee ($) Fee Paid ($) 780 °

3 30rHP = 0 X 420 = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)),
the application size fee due is $400 ($200 for small entity) (5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
s -100= o  /50= 9  (round up to a whole number) X 40 = o
4. OTHER FEE(S) Fees Paid (S)
Non-English specification, $130 fee (no small or micro entity discount) °
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) o
Other (e.g., late filing surcharge): o
(" SUBMITTED BY N
. Registration No.
Signature /Harry S. Lee/ gy 56814 Telephone 213.623.2221
(Name (Print/Type) Harry S. Lee pate December 4, 201 9

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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PTO/SB/17 (03-13)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number

Complete if known
FEE TRANSMITTAL
Filing Date Herewith

I:l Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor Woo Chang CHUN

Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name

Form PTO/SB/15A or B or equivalent must either be enclosed or have "

b . ] Art Unit

een submitted previously.

TOTAL AMOUNT OF PAYMENT | (8) 1600 Practitioner Docket No. | 2060-3697C1C2

METHOD OF PAYMENT (check all that apply)

I:' Check Credit Card I:l Money Order I:' None I:' Other (please identify):

Deposit Account Deposit Account Number: 50-2290 Deposit Account Name:

For the above-identified deposit account, the Director is hereby authorized to (check all that apply):
I:l Charge fee(s) indicated below I:' Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayment of fee(s) Credit any overpayment of fee(s)
under 37 CFR1.16 and 1.17
WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type u(s) s($) M ($) u(s) S($) M ($) u(s) s($) M(S) Fees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180 1600
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web. |
2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee (S$) Small Entity Fee ($)  Micro Entity Fee (S)
Each claim over 20 (including Reissues) 80 40 20

Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195

Total Claims Extra Claims Fee ($) Fee Paid ($)

20 -20 or HP = ° X 80 = ° Multiple Dependent Claims

HP = highest number of total claims paid for, if greater than 20. Fee (S) Fee Paid ($)
Indep. Claims Extra Claims Fee ($) Fee Paid ($) 780 °

3 30rHP = 0 X 420 = 0

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)),
the application size fee due is $400 ($200 for small entity) (5100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee ($) Fee Paid ($)
s -100= o  /50= 9  (round up to a whole number) X 40 = o
4. OTHER FEE(S) Fees Paid (S)
Non-English specification, $130 fee (no small or micro entity discount) °
Non-electronic filing fee under 37 CFR 1.16(t) for a utility application, $400 fee ($200 small or micro entity) o
Other (e.g., late filing surcharge): o
(" SUBMITTED BY N
. Registration No.
Signature /Harry S. Lee/ gy 56814 Telephone 213.623.2221
(Name (Print/Type) Harry S. Lee pate December 4, 201 9

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination
of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in
the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that
agency’s responsibility to recommend improvements in records management practices and programs,
under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or
Commerce) directive. Such disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine
use, to the public if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an
application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local
law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Customer No. 35884

Attorney Docket No. 2060-3697C1C2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Woo Chang CHUN, et al.
Application No.: Not yet assigned
Filed: Herewith
For: MOBILE TERMINAL AND METHOD OF
PERFORMING MULTI-FOCUSING AND
PHOTOGRAPHING IMAGE INCLUDING
PLURALITY OF OBJECTS USING THE SAME
Parent Application No.: 13/174,549
Parent Filed:  June 30, 2011

PRELIMINARY AMENDMENT

Commissioner for Patents
PO BOX 1450
Alexandria, VA 22313-1450

Dear Sir:

Parent Art Unit: 2662

Parent Examiner: Khan, Usman A.

Prior to examining the above-referenced application, please enter the following

amendments:
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IN THE SPECIFICATION:

On page 1, please amend paragraph [0001], as follows:

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Patent Application No.

13/174.549, filed on June 30, 2011, currently pending, which claims the benefit of earlier filing

date and right of priority to Korean Application No. 10-2010-0098558. filed on October 11,

2010, and which is a continuation-in-part of U.S. Patent Application Serial No. 12/351,591, filed

on January 9, 2009, eurrenthypendingnow U.S. Patent No. 8,416,306, which claims the benefit

of earlier filing date and right of priority to Korean Application No. 10-2008-0087800, filed on

September 5, 2008, the contents of which are all hereby incorporated by reference herein in their

entirety.
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REMARKS

This preliminary amendment is submitted with an associated application filed
concurrently herewith. The forgoing amendments contain no new matter. Applicant respectfully
requests entry of this amendment prior to examination of the application, and early favorable
action thercon. Early and favorable consideration on the merits is earnestly and respectfully
requested.

In accordance with MPEP § 201.14(b), Applicant is not submitting additional certified
copies of the foreign priority documents since they were made of record in application Serial No.
13/174,549 as confirmed from the PAIR system.

The Commissioner is hereby authorized to charge any fees that arise in connection with
this application which are not covered by the money enclosed, or credit any overpayment, to
Deposit Account No. 502290.

If for any reason the Examiner believes a telephone conference can advance the

prosecution of this application, the Examiner is requested to call the undersigned at 213-623-

2221.

Respectfully submitted,

Lee, Hong, Degerman, Kang & Waimey
Date: December 4, 2014 By: _ /Harry S. Lee/

Harry S. Lee
Registration No. 56,814
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Customer No. 035884 Docket No. 2060-3697C1C2

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND
PHOTOGRAPHING IMAGE INCLUDING PLURALITY OF OBJECTS USING THE
SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application is a continuation-in-part of U.S. Patent Application Serial

No. 12/351,591, filed on January 9, 2009, currently pending, which claims the benefit of
earlier filing date and right of priority to Korean Application No. 10-2008-0087800, filed
on September 5, 2008, the contents of which are hereby incorporated by reference
herein in their entirety.

BACKGROUND

FIELD

[0002] This document relates to photographing images, and more particularly, to

a mobile terminal capable of controlling a camera efficiently and conveniently to capture

an image and a method of photographing an image using the same.

DISCUSSION OF THE RELATED ART
[0003] As the functionality of terminals, such as personal computers, notebooks,

and mobile phones, is diversified, the terminals have been implemented as multimedia
players capable of performing complex functions. For example, the complex functions
performed by the terminals include capturing images and video, playing music or video
files, providing games, and receiving broadcasts.

[0004] Terminals can be divided into mobile terminals and stationary terminals
according to their motility. Mobile terminals can also be divided into handheld terminals

and vehicle mount terminals depending on how they are carried while moving.

[0005] In order to support and increase the functionality of terminals, structural
and/or software portions of the terminals have been continuously improved. In recent
years, a touch screen has been adopted by a variety of terminals including mobile
terminals. The touch screen tends to have a large screen and is used as an input and
output device to meet various needs of a user to overcome physical limits, such as the

1 Docket No. 2060-3697C1C2
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size of the terminals. Further, efforts have been made to diversify the complex
functions of the terminals as multimedia players according to the needs of users and to
provide a user interface (Ul) capable of performing these functions conveniently.

SUMMARY
[0006] An object of the present invention is to provide a mobile terminal capable
of controlling a camera using a touch screen conveniently and efficiently to effectively
photograph a desired image a method of photographing an image using the same.

[0007] In one aspect of the present invention, a mobile terminal comprises a
camera; a touch screen; and a controller configured to display a preview image that
includes at least one object and is captured through the camera on the touch screen, to
display a first guide including a specific point on the preview image in a predetermined
size when receiving touch input applied to the specific point, to determine a focusing
area for focusing on an object corresponding to the specific point while varying the size
of the displayed first guide, to perform focusing on the image based on the determined
focusing area and to capture the focused image.

[0008] In another aspect of the present invention, a mobile terminal comprises a
camera; a touch screen; and a controller configured to display a preview image
captured through the camera on the touch screen, to display a guide including a specific
point on the preview image when receiving touch input applied to the specific point, to
perform focusing on the image based on the specific point and to adjust the position of a
lens included in the camera to finely adjust the focusing when a predetermined touch

trace is input.

[0009] In another aspect of the present invention, a mobile terminal comprises a
camera; a touch screen; and a controller configured to display a preview image
captured through the camera on the touch screen, to perform multi-focusing on plural
points on the preview image when receiving touch input for designating the plural points
and to capture the multi-focused image.

[0010] In another aspect of the present invention, a method of capturing an
image in a mobile terminal equipped with a touch screen comprises the steps of
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displaying a preview image that includes at least one object and is captured through a
camera on the touch screen; displaying a first guide including a specific point on the
preview image in a predetermined size when touch input applied to the specific point is
received; and determining a focusing area for focusing on an object corresponding to
the specific point while varying the size of the displayed first guide, performing focusing
on the image based on the determined focusing area and capturing the focused image.

[0011] In another aspect of the present invention, a method of capturing an
image in a mobile terminal equipped with a touch screen comprises the steps of
displaying a preview image captured through a camera on the touch screen; displaying
a guide including a specific point on the preview image when touch input applied to the
specific point is received and performing focusing on the image based on the specific
point; and adjusting the position of a lens included in the camera to finely adjust the
focusing when a predetermined touch trace is input.

[0012] In another aspect of the present invention, a method of capturing an
image in a mobile terminal equipped with a touch screen comprises the steps of
displaying a preview image captured through a camera on the touch screen; performing
multi-focusing on plural points on the preview image when touch input for designating
the plural points is received; and capturing the multi-focused image.

[0013] According to the mobile terminal and the method of photographing an
image using the same according to the present invention, a user can control a camera
conveniently and efficiently and perform focusing on an image in various manners and

then capture the image.

[0014] Furthermore, in the use of a face recognition function, the user can scan
only an intended area of a preview image without scanning the entire preview image to
effectively detect a face from the preview image, and thus the quantity of resources

used for the face recognition function can be remarkably reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other aspects, features, and advantages of the present

invention will become more apparent upon consideration of the following description of

preferred embodiments, taken in conjunction with the accompanying drawings.

[0016] Fig. 1 is a block diagram of a mobile terminal according to an embodiment

of the present invention.

[0017] Fig. 2A is a perspective view of a front side of a mobile terminal according

to an embodiment of the present invention.

[0018] Fig. 2B is a perspective view of a rear side of the mobile terminal shown in
Fig. 2A.

[0019] Figs. 3A and 3B are front views of a mobile terminal according to an

embodiment of the present invention showing an operating state.

[0020] Fig. 4 is a conceptual diagram showing the proximity depth of a proximity

sensor in a mobile terminal according to an embodiment of the present invention.

[0021] Fig. 5 is a flowchart illustrating image capturing in a mobile terminal

equipped with a touch screen according to an embodiment of the present invention.

[0022] Figs. 6A to 6E and 7A and 7B are diagrams illustrating image capturing
via a touch screen of a mobile terminal according to an embodiment of the present

invention.

[0023] Figs. 8A and 8B are diagrams illustrating image capturing via a touch

screen of a mobile terminal according to another embodiment of the present invention.

[0024] Fig. 9 is a flowchart illustrating image capturing in a mobile terminal

according to another embodiment of the present invention.

[0025] Figs. 10 to 15 are diagrams illustrating the image capturing process shown
in Fig. 9.

[0026] Fig 16 is a flowchart illustrating image capturing in a mobile terminal

according to another embodiment of the present invention.

[0027] Figs. 17 to 23 are diagrams illustrating the image capturing process shown
in Fig. 16.
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[0028] Fig. 24 is a flowchart illustrating image capturing in a mobile terminal
according to another embodiment of the present invention.

[0029] Figs. 25 to 37 are diagrams illustrating the image capturing process shown
in Fig. 24.

[0030] Figs. 38, 39 and 40 are diagrams illustrating an example to which

embodiments of the present invention are applied when a panorama image is

photographed.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0031] In the following detailed description, reference is made to the

accompanying drawing figures which form a part hereof, and which show by way of
illustration specific embodiments of the invention. It is to be understood by those of
ordinary skill in this technological field that other embodiments may be utilized, and
structural, electrical, as well as procedural changes may be made without departing
from the scope of the present invention. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the same or similar parts.

[0032] A mobile terminal related to the present invention will now be described in
detail with reference to the accompanying drawings. It is to be noted that the suffixes of
constituent elements used in the following description, such as "module" and "unit", are
simply used by considering the easiness of writing this specification, but are not
particularly given importance and roles. Accordingly, the terminologies "module" and
"unit" can be uses interchangeably. Further, a mobile terminal described in this
specification may include, for example, mobile phones, smart phones, notebooks
computers, terminals for digital broadcast, personal digital assistants (PDA), portable
multimedia players (PMP), and navigators.

[0033] Fig. 1 illustrates components of a mobile terminal according to an
embodiment of the present invention. The mobile terminal 100 includes components
such as a wireless communication unit 110, an audio/video (A/V) input unit 120, a user
input unit 130, a sensing unit 140, an output unit 150, memory 160, an interface unit 170,
a controller 180, and a power supply 190. The components shown in Fig. 1 are not
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indispensable, but it is understood that a mobile terminal having greater or fewer

components may alternatively be implemented.

[0034] The wireless communication unit 110 may include one or more modules,
enabling wireless communications between the mobile terminal 100 and a wireless
communication system or between the mobile terminal 100 and a network where the
mobile terminal 100 is located. For example, the wireless communication unit 110
includes a broadcast receiving module 111, a mobile communication module 112, a
wireless Internet module 113, a short-range communication module 114, and a position-

location module 115.

[0035] The broadcast receiving module 111 receives broadcast signals and/or
broadcast associated information from an external broadcast managing entity via a
broadcast channel. The broadcast channel may include a satellite channel and a
terrestrial channel. The broadcast managing entity refers generally to a system, which
generates and transmits broadcast signals and/or broadcast associated information, or
a system, which receives previously generated broadcast signals and/or broadcast
associated information and provides them to a terminal. The broadcast signals may be
implemented as TV broadcast signals, radio broadcast signals, and data broadcast
signals, among others. If desired, the broadcast signals may further include broadcast
signals combined with TV or radio broadcast signals.

[0036] The broadcast associated information refers to information associated with
a broadcast channel, a broadcast program or a broadcast service provider. The
broadcast associated information may also be provided via a mobile communication
network and received by the mobile communication module 112.

[0037] The broadcast associated information may exist in various forms. For
example, the broadcast associated information includes an electronic program guide
(EPG) of digital multimedia broadcasting (DMB), or electronic service guide (ESG) of
digital video broadcast-handheld (DVB-H).

[0038] The broadcast receiving module 111 may be configured to receive
broadcast signals transmitted from various types of broadcast systems. By nonlimiting
example, such broadcasting systems include digital multimedia broadcasting-terrestrial
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(DMB-T), digital multimedia broadcasting-satellite (DMB-S), media forward link only
(MediaFLO®), digital video broadcast-handheld (DVB-H), and integrated services digital
broadcast-terrestrial (ISDB-T). It is also to be understood that the broadcast receiving
module 111 may be configured to be suitable for other broadcast systems, which
provide broadcast signals, as well as the digital broadcast systems. The broadcast
signal and/or broadcast associated information received via the broadcast receiving
module 111 may be stored in the memory 160.

[0039] The mobile communication module 112 transmits/receives radio signals
to/from a base station, an external terminal, and an entity over a mobile communication
network. The radio signals may 'nclude various forms of data according to
transmission/reception of voice call signals, video telephony call signals and

text/multimedia messages.

[0040] The wireless Internet module 113 refers to a module for wireless Internet
access. This module may be internally or externally coupled to the mobile terminal 100.
For example, wireless Internet technologies include wireless LAN (WLAN) (Wi-Fi),
wireless broadband (WiBro), world interoperability for microwave access (Wimax), and
high-speed downlink packet access (HSDPA).

[0041] The short-range communication module 114 refers to a module for short-
range communications. For example, suitable short-range communication technologies
include BLUETOOTH, radio frequency identification (RFID), infrared data association
(IrDA), ultra-wideband (UWB), and ZigBee.

[0042] The position-location module 115 is a module for identifying or otherwise
obtaining the location of a mobile terminal 100. A representative one of examples of the
position-location module 115 includes a global positioning system (GPS). According to
the current technology, the GPS module 115 can calculate three-dimensional position
information on the basis of latitude, longitude, and altitude with respect to one point
(object) on a specific time by calculating information about the distance of the one point
(object) from three or more satellites and information about the time where the distance
information was measured and then applying trigonometry to the calculated distance

information. A method of calculating position and time information using three satellites
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and modifying error of the calculated position and time information using another
satellite is also used. The GPS module 115 also continues to calculate a current

location in real-time and calculates velocity information based on the current location.

[0043] Further referring to Fig. 1, the A/V input unit 120 is configured to input
audio or video signals. The A/V input unit 120 may include a camera 121, a
microphone 122 and the like. The camera 121 receives and processes image frames of
still pictures or video obtained by an image sensor in a video call mode or a
photographing mode. The processed image frames may be displayed on the display
151.

[0044] The image frames processed in the camera 121 may be stored in the
memory 160 or transmitted to the outside via the wireless communication unit 110. Two
or more cameras 121 may be included according to the configuration aspect of a

terminal.

[0045] The microphone 122 receives external sound signals in various modes,
such as a phone call mode, a recording mode, and a voice recognition mode, and
processes the sound signals into electrical voice data. The processed voice data can
be converted into a form, which can be transmitted to a mobile communication base
station through the mobile communication module 112, for example, in the phone call
mode, and then output as a sound or voice via the output unit 150 such as an audio
output unit 152. Various noise removing algorithms for removing noise occurring in the

course of receiving external sound signals may be implemented in the microphone 122.

[0046] The user input unit 130 generates input data responsive to user
manipulation of an associated terminal or terminals. Examples of the user input unit
130 include a keypad, a dome switch, a jog wheel, a jog switch, and a touchpad, such
as static pressure/capacitance.

[0047] The sensing unit 140 senses a current status of the mobile terminal 100
and generates a sensing signal for controlling an operation of the mobile terminal 100.
For example, the sensing unit 140 detects an open/close status of the mobile terminal
100, a position of the mobile terminal 100, a presence or absence of user contact with
the mobile terminal 100, orientation of the mobile terminal 100, and
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acceleration/deceleration of the mobile terminal 100. For example, when the mobile
terminal 100 is configured as a slide-type mobile terminal, the sensing unit 140 senses
whether a sliding portion of the mobile terminal 100 is open or closed. Other examples
include the sensing unit 140 sensing the presence or absence of power provided by the
power supply 190, the presence or absence of a coupling or other connection between
the interface unit 170 and an external device. The sensing unit 140 may further include
a proximity sensor 141 which is described below in more detail.

[0048] The output unit 150 is configured to generate outputs associated with the
sense of sight, the sense of hearing, tactile sense, and so on and may include a display
151, the audio output unit 152, an alarm unit 153, a haptic module 154 and the like.

[0049] The display 151 displays information processed in the mobile terminal 100.
For example, when the mobile terminal 100 is in a phone call mode, the display 151
displays a user interface (Ul) or a graphic user interface (GUI), which is associated with
a phone call. When the mobile terminal 100 is in a video call mode or a photographing
mode, the display 151 displays photographed and/or received images, Ul or GUI.

[0050] The display 151 may be implemented using known display technologies
including, for example, a liquid crystal display (LCD), a thin film transistor-liquid crystal
display (TFT-LCD), an organic light-emitting diode display (OLED), an a flexible display
and a three-dimensional display. Some of the displays 151 may be configured in a
transparent type or a light-transmitting type, enabling the outside to be seen
therethrough. This is called a transparent display. Representative examples of the
transparent display include a transparent LCD. Some of the displays 151 may also be
configured in a rear-side structure or light-transmitting type of the display 151. Such
configurations enable a user to see objects located in the rear of a terminal body
through an area occupied by the display 151 of the terminal body.

[0051] Two or more displays 151 may be present according to the configuration
type of the mobile terminal 100. For example, a plurality of the displays 151 may be
arranged with them being spaced apart from each other or integrally on one surface of
the mobile terminal 100 and arranged on different surfaces of the mobile terminal 100.
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[0052] When the display 151 and a touch sensor, which is a sensor for sensing a
touch operation, constitute a mutually layered structure or a touch screen, the display
151 may also be used as an input device as well as an output device. The touch sensor
may have a form such as a touch film, a touch sheet, and a touch pad.

[0053] The touch sensor may be configured to convert a change in the pressure
applied to a specific portion of the display 151 or electrostatic capacitance occurring at a
specific portion of the display 151 into an electrical input signal. The touch sensor may
be configured to sense pressure at the time of touch as well as a touched position and

area.

[0054] When a touch input is received by the touch sensor, a corresponding
signal(s) is sent to a touch controller. The touch controller processes the signal(s) and
transmits corresponding data to the controller 180. Thus, the controller 180 can
determine which area of the display 151 has been touched.

[0055] The proximity sensor 141 may be positioned in an internal area of the
mobile terminal 100, which is surrounded by the touch screen, or near the touch screen.
The proximity sensor 141 refers to a sensor for sensing objects approaching a specific
detection surface or whether objects exist nearby without a direct contact by employing
electromagnetic force or infrared rays. The proximity sensor 141 has a longer lifespan
than that of a contact type sensor and also has increased efficiency.

[0056] Examples of the proximity sensor 141 include a transmit type photoelectric
sensor, a direct reflection type photoelectric sensor, a mirror reflection type
photoelectric sensor, a high frequency oscillation type proximity sensor, an electrostatic
capacitance type proximity sensor, a magnetic type proximity sensor, and an infrared

proximity sensor.

[0057] When the touch screen is an electrostatic type, the touch screen is
configured to sense the proximity of a pointer based on a change in electric field
according to the proximity of the pointer. In this case, the touch screen (touch sensor)
may be classified as a proximity sensor.

[0058] Hereinafter, for convenience of description, a behavior in which a pointer
comes close to the touch screen without touching the touch screen and, therefore, the
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pointer is recognized as if it exists on the touch screen is referred to as a "proximity
touch", and a behavior in which a pointer is actually touched on the touch screen is
referred to as a "contact touch". A proximity touch position of the pointer on the touch
screen refers to a position where the pointer vertically corresponds to the touch screen
when the pointer becomes the proximity touch.

[0059] The proximity sensor 141 is configured to sense a proximity touch action
and a proximity touch pattern, which includes, for example, a proximity touch distance, a
proximity touch direction, a proximity touch speed, a proximity touch time, a proximity
touch position, and a proximity touch moving status. Information corresponding to the
sensed proximity touch operation and the proximity touch pattern may be output on a

touch screen.

[0060] The audio output unit 152 may output audio data, which is received from
the wireless communication unit 110 or stored in the memory 160, in various modes
including a call-receiving mode, a call-placing mode, a recording mode, a voice
recognition mode and a broadcast reception mode. The audio output unit 152 outputs
audio relating to a particular function, for example, call received or message received,
which is performed in the mobile terminal 100. The audio output unit 152 may be

implemented using receivers, speakers, buzzers, and the like.

[0061] The alarm unit 153 outputs signals to inform the occurrence of events in
the mobile terminal 100. For example, the events occurring in the mobile terminal 100
include signals, including call-received and message-received, a key entry signal, and a
touch input. The alarm unit 153 may also output signals to inform the occurrence of
events in different ways other than the audio or video signal, for example, through
vibration. The video signal or the audio signal may also be output through the display
151 or the audio output unit 152.

[0062] The haptic module 154 generates a variety of haptic effects which can be
felt by a user. One of representative examples of the haptic effects, which are
generated by the haptic module 154, includes a vibration effect. The intensity and
pattern of vibration generated by the haptic module 154 can be controlled. For example,
different vibrations may be combined or output or sequentially output.
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[0063] The haptic module 154 may generate various haptic effects, for example,
an effect caused by the stimulus of arrangement of pins, which move vertically to a
contact skin surface, an effect caused by a stimulus through spraying force or suction
force by the air through an injection nozzle or an inlet, an effect caused by a stimulus
passing over the skin surface, an effect caused by a stimulus through the contact of an
electrode, an effect caused by a stimulus employing electrostatic force, and an effect
caused by the reappearance of a feeling of cold and warmth employing an element that
may absorb or generate heat, as well as the vibration effect.

[0064] The haptic module 154 may be implemented to not only transfer the haptic
effects through a direct contact, but also make the haptic effects felt through a user’s
body parts such as a finger and an arm. Two or more haptic modules 154 may be
included according to a configuration of the mobile terminal 100.

[0065] The memory 160 may store programs for an operation of the controller
180 and also temporarily store input/output data, such as phonebook data, messages,
pictures, and video. The memory 160 may store data relating to various patterns of
vibrations and sounds, which are output at the time of touch entry on a touch screen.

[0066] The memory 160 may include at least one type of storage media,
including a flash memory type, a hard disk type, a multimedia card microphone type,
card type memory such as SD or XD memory, random access memory (RAM), static
random access memory (SRAM), read-only memory (ROM), electrically erasable
programmable read-only memory (EEPROM), programmable read-only memory
(PROM) magnetic memory, magnetic disk, and optical disk. The mobile terminal 100
may also operate in association with a web storage that performs a storage function of
the memory 160 on the Internet.

[0067] The interface unit 170 is often implemented to couple the mobile terminal
100 with external devices. The interface unit 170 is configured to receive data or power
from the external devices and transfer the data or power to each component within the
mobile terminal 100 or transmit data within the mobile terminal 100 to the external
devices. For example, a wired/wireless headset port, an external charger port, a

wired/wireless data port, a memory card port, an identity module card port, an audio
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input/output (I/O) port, a video I/O port, and an earphone port may be included in the
interface unit 170.

[0068] The identity module is a chip that stores various pieces of information for
authenticating usage right of the mobile terminal 100 and may include a user identify
module (UIM), a subscriber identity module (SIM), a universal subscriber identity
module (USIM) and the like. An apparatus equipped with the identity module or identity
device may be fabricated in a smart card form. Accordingly, the identity device may be
connected to the mobile terminal 100 via a port.

[0069] The interface unit 170 may become a passage through which power
source from an external cradle is supplied to the mobile terminal 100 when the mobile
terminal 100 is coupled to the cradle or a passage through which a variety of command
signals input from the cradle are transferred to the mobile terminal 100 by a user. The
variety of command signals or power source input from the cradle may operate as
signals to recognize that the mobile terminal 100 has been mounted in the cradle

accurately.

[0070] The controller 180 typically controls the overall operations of the mobile
terminal 100. For example, the controller 180 performs the control and processing
associated with voice calls, data communications, and video calls. The controller 180
may include a multimedia module 181 for multimedia playback. The multimedia module
181 may be implemented within the controller 180 or separately from the controller 180.
Further, the controller 180 may perform a pattern recognition processing in which writing
entry or drawing entry performed on a touch screen can be recognized as text and
images.

[0071] The power supply 190 provides internal power source and/or external

power source required by various components under the control of the controller 180.

[0072] The various embodiments described herein may be implemented in a
recording medium readable by a computer or its similar devices by employing, for

example, software, hardware or some combinations thereof.

[0073] For a hardware implementation, the embodiments described herein may

be implemented within at least one of application-specific integrated circuits (ASICs),

13 Docket No. 2060-3697C1C2
22 of 713



digital signal processors (DSPs), digital signal processing devices (DSPDs),
programmable logic devices (PLDs), field programmable gate arrays (FPGAS),
processors, controllers, micro-controllers, microprocessors, other electronic units
designed to perform the functions described herein or a selective combination thereof.
In some cases, the embodiments may be implemented by the controller 180.

[0074] For a software implementation, the embodiments such as procedures and
functions may be implemented with separate software modules, each of which performs
one or more of the functions and operations described herein. Software codes may be
implemented using a software application written in any suitable programming language.
The software codes may be stored in the memory 160 and executed by the controller
180.

[0075] Fig. 2A is a perspective view of a front side of the mobile terminal
according to an embodiment of the present invention. In this embodiment, the mobile
terminal 100 has a bar-type terminal body. The present invention is not limited to the
above example, but may be applied to a variety of configurations in which two or more
bodies are coupled in such a way as to move relative to each other, such as slide-type,
folder-type, swing-type and swivel-type, and combinations thereof.

[0076] A body includes a case, such as a casing, a housing, or a cover,
constituting an external appearance of the mobile terminal 100. In the present
embodiment, the case is divided into a front case 101 and a rear case 102. A variety of
electronic components are built in a space formed between the front case 101 and the
rear case 102. At least one intermediate case may be further disposed between the
front case 101 and the rear case 102. The cases may be fabricated by injecting
synthetic resin or fabricated to have metal materials such as stainless steel (STS) or
titanium (Ti).

[0077] As shown in Fig. 2A, the display 151, the audio output unit 152, the
camera 121, the user input unit 130 (131, 132), the microphone 122, and the interface
unit 170 are disposed in the terminal body, mainly, on the front case 101.

[0078] The display 151 occupies the greater part of a main surface of the front
case 101. The audio output unit 152 and the camera 121 are disposed in an area
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adjacent to one of both ends of the display 151, and the user input unit 131 and the
microphone 122 are disposed in an area adjacent to the other of both ends of the
display 151. The user input unit 132 and the interface unit 170 are disposed on the
sides of the front case 101 and the rear case 102.

[0079] The user input unit 130 is manipulated in order to receive commands for
controlling the operations of the mobile terminal 100 and may include the plurality of
user input units 131 and 132. The user input units 131 and 132 may also be collectively
referred to as a ‘manipulating portion’ and may adopt any kind of a method as long as it
has a tactile manner, which allows a user to manipulate the user input units 131 and

132 while feeling a tactile sense.

[0080] Contents input by first and second manipulating portions may be set in
various ways. For example, the first manipulating portion may be configured to receive
commands, such as start, stop, and scroll, and the second manipulating portion may be
configured to receive commands, such as a volume control of audio output from the

audio output unit 152 or switching of the display 151 to a touch recognition mode.

[0081] Fig. 2B is a perspective view of a rear side of the mobile terminal 100.
Referring to Fig. 2B, an additional camera 121' may be mounted on a rear side of the
terminal body or in the rear case 102. The camera 121' may be a camera, which faces
a direction that is substantially opposite to a direction faced by the camera 121 shown in
Fig. 2A and have pixels different from that of the camera 121.

[0082] For example, the camera 121 may be operated to capture an image of a
user's face with a relatively lower resolution that is sufficient to transmit the captured
image to a counterpart party during a video communication. In contrast, the camera
121' may be operated to generate a relatively higher resolution image in order to obtain
higher quality pictures for later use or for communicating to others. The cameras 121

and 121" may be installed in the terminal body such that they can be rotated or popped
up.

[0083] A flash 123 and a mirror 124 may be further disposed adjacent to the
camera 121'. The flash 123 irradiates light to a subject when the subject is
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photographed by the camera 121°’. The mirror 124 is useful for assisting a user to
position the camera 121 in a self-portrait mode.

[0084] An audio output unit 152' may be further disposed on the rear side of the
terminal body. The audio output unit 152" may implement a stereo function together
with the audio output unit 152 of the front side, as shown in Fig. 2A, and may be used to
implement a speakerphone mode at the time of calls.

[0085] An antenna 124 for receiving broadcast signals other than an antenna for
calls may be further disposed on the side of the terminal body. The antenna 124,
constituting a part of the broadcast receiving module 111, as shown in Fig. 1, may be
configured to be retracted from the terminal body.

[0086] The power supply 190 for supplying power to the mobile terminal 100 may
be mounted in the terminal body. The power supply 190 may be configured internally or
externally to the terminal body such that it is directly detachable therefrom.

[0087] A touch pad 135 for sensing touch may be further mounted in the rear
case 102. The touch pad 135 may also be configured in a light-transmitting type display.
When the display 151 is configured to output sight information from its both sides, the
sight information can also be recognized even through the touch pad 135. Information
output to both sides of the display 151 may be controlled by the touch pad 135. Unlike
the above described embodiment, in one aspect of the present invention, a display 151
may be further mounted in the touch pad 135 and, therefore, a touch screen may be
disposed in the rear case 102.

[0088] The touch pad 135 may operate in association with the display 151 of the
front case 101. The touch pad 135 may be disposed in parallel to the display 151 in the
rear of the display 151. The touch pad 135 may have a size which is identical to or
smaller than that of the display 151.

[0089] Hereinafter, an associated operation method of the display 151 and the
touch pad 135 is described with reference to Figs. 3A and 3B. Figs. 3A and 3B are front
views of a mobile terminal according to an embodiment of the present invention.

Various kinds of visual information may be displayed on the display 151. Such
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information may be displayed in the form of text, numerals, symbols, graphics, icons
and the like.

[0090] In order to input such information, at least one of the text, numerals,
symbols, graphics and icons may be displayed as a specific arrangement such that it
may be implemented in the form of a keypad. This keypad may be referred to as a so-
called 'soft key'.

[0091] Fig. 3A illustrates that touch applied to the soft keys is input through the
front side of a terminal body. The display 151 may be operated over the entire region or
operated in the state in which the display is divided into a plurality of regions. In the
latter case, the plurality of regions may be configured such that they operate in

conjunction with each other.

[0092] For example, an output window 151a and an input window 151b are
displayed on upper and lower sides of the display 151, respectively. Soft keys 151c, on
which numerals for entering a number, such as a telephone number, are displayed, are
output to the input window 151b. When the soft keys 151c are touched, numerals
corresponding to the touched soft keys are displayed on the output window 151a. If the
first manipulating portion or the user input unit 131 is manipulated, call connection to a
telephone number displayed on the output window 151a is attempted.

[0093] Fig. 3B illustrates that touch applied to the soft keys is input through the
rear side of a terminal body. While the terminal body is vertically disposed in portrait
orientation in Fig. 3A, in Fig. 3B, the terminal body is horizontally disposed in landscape
orientation. The display 151 may be configured to have its output screen changed
according to the orientation of the terminal body.

[0094] Further referring to Fig. 3B, a text entry mode is actuated in the mobile
terminal 100. An output window 135a and an input window 135b are displayed on the
display 151. Soft keys 135c in each of which at least one of text, symbols, and
numerals is displayed may be arranged in plural number in the input window 135b. The
soft keys 135¢c may be arranged in a QWERTY key form.

[0095] When the soft keys 135¢ are touched through a touch pad 135, text,
numerals, or symbols corresponding to the touched soft keys, are displayed on the
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output window 135a. As described above, touch input through the touch pad 135 can
prevent the soft keys 135c from being covered with fingers at the time of touch as
compared with touch input through the display 151. When the display 151 and the
touch pad 135 are transparent, fingers located in the rear of the terminal body can be
seen through the naked eye, enabling more accurate touch input.

[0096] The display 151 or the touch pad 135 may be configured to receive touch
input through scrolling, as well as the input method disclosed in the above discussed
embodiments. A user can move a cursor or pointer located in an object, for example,
an icon, which is displayed on the display 151, by scrolling the display 151 or the touch
pad 135. Furthermore, when a finger is moved on the display 151 or the touch pad 135,
a path along which the finger moves may be visually displayed on the display 151. This
may be useful when editing images displayed on the display 151.

[0097] One of the functions of the mobile terminal 100 may be executed when the
display 151 or touch screen and the touch pad 135 are touched at the same time within
a specific time period. When the display 151 or touch screen and the touch pad 135 are
touched at the same time, a user may clamp the terminal body using his thumb and
index finger. One of the functions may be, for example, activation or inactivation of the
display 151 or the touch pad 135.

[0098] The proximity sensor 141 described with reference to Fig. 1 is described in
more detail with reference to Fig. 4. Fig. 4 illustrates the proximity depth of the proximity
sensor. As shown in Fig. 4, when a pointer, such as a user’s finger, approaches a touch
screen, the proximity sensor 141 disposed within or near the touch screen detects such
approach and outputs a proximity signal.

[0099] The proximity sensor 141 may be configured to output a different proximity
signal depending on a distance between the pointer in proximity and the touch screen,
and the distance is referred to as a "proximity depth." A distance in which a proximity
signal is output when a pointer approaches the touch screen is called a detection
distance. In short, the proximity depth can be determined by comparing proximity
signals output from a plurality of proximity sensors 141 detecting different proximity
depths.
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[00100] Fig. 4 shows a cross section of a touch screen in which the proximity
sensor 141 capable of detecting, for example, three proximity depths is disposed.
Alternatively, a proximity sensor 141 capable of detecting less than three, or four or
more proximity depths is also possible. Specifically, when the pointer is directly touched
on the touch screen (Do), it is recognized as a contact touch. When the pointer is
separated from the touch screen at a distance D4 or less, it is recognized as a proximity
touch of a first proximity depth. When the pointer is separated from the touch screen by
more than a distance D¢ and less than a distance Dy, it is recognized as a proximity
touch of a second proximity depth. When the pointer is separated from the touch
screen by more than a distance D2 and less than a distance Ds, it is recognized as a
proximity touch of a third proximity depth. In addition, when the pointer is separated
from the touch screen by a distance D3 or more, it is recognized that a proximity touch is
released.

[00101] Accordingly, the controller 180 recognizes the proximity touch as various
input signals according to a proximity distance or a proximity position of the pointer with
respect to the touch screen and can perform various operation controls based on the
recognized various input signals. In the following description of the present invention,
the display 151 is implemented as a touch screen and the term touch screen 151 will be
used instead of the display 151. Further, in the following description, ‘touch’ includes
both a proximity touch and a contact or direct touch. Moreover, ‘touch input’ includes all
types of input signals corresponding to various types of touches, such as touch down,
touch up, the lapse of a present sustain time subsequent to touch, drag and drop.

[00102] Fig. 5 is a flowchart illustrating a process of capturing an image in a
mobile terminal equipped with a touch screen according to an embodiment of the
present invention. Figs. 6A to 6E and 7A and 7B illustrate a process performed on the
touch screen of the mobile terminal, each figure corresponding to a different step in the
flowchart shown in Fig. 5. An image capturing method in the mobile terminal 100
including the touch screen according to an embodiment of the present invention is
described with reference to Figs. 5 to 7B.

[00103] When a camera function is selected from a menu displayed on the touch

screen 151, including the sensing unit 140, or when a camera function of the camera
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121 or 121" in the mobile terminal 100 is initiated in response to a user input received
via the user input unit 130 [S210], the controller 180 displays a preview of an image
input or received through the camera 121 or 121" on the touch screen 151 [S220].

[00104] Fig. 6A shows an example in which S220 is implemented, displaying the
preview image on the touch screen 151. The preview image is displayed on the touch
screen 151 when an image is input through the camera 121 or 121'. For example, the
image is processed into a low-resolution image and then displayed on the touch screen
151.

[00105] Further referring to Fig. 6A, an auto focus guide (AFG), indicating a
position on which focusing will be performed or a focus window for an image to be
captured, is generally displayed at a central portion of the touch screen 151. In one
aspect of the present invention, the AFG is displayed at the central portion of the touch
screen 151 by default when the camera function is initiated. Alternatively, the AFG may
not be displayed when the camera function is initiated until a touch input is received on

the preview image.

[00106] In the image capturing method according to an embodiment of the present
invention, a user moves the AFG to a specific position on the touch screen 151 such
that auto focusing is performed on the specific position where the AFG is displayed. For
example, when a preview image displayed on the touch screen 151 includes two
objects Obj1 and Obj2 as shown in Fig. 6A, the user touches any one of the two objects
to select an object to be focused. For example, in Fig. 6B, the first object Obj1 is
selected by touching Obj 1 with the user’s finger or a stylus pen.

[00107] When an edge with a sharpness equal to or higher than a specific level is
retrieved at the same position from image analysis of a plurality of images input via the
camera 121 or 121", this is referred to as an object. According to the present
embodiment, auto focusing is performed when the focus window is moved to a specific
position on the touch screen 151 by a user’s touch input. Accordingly, in the present
invention, focusing on an object which is not located at the center of the touch screen
151 is possible.
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[00108] In order to perform successful focusing with respect to a position on a
preview image selected by touch according to the auto focusing method described
below, an object or a target on which the focusing will be performed must be present at
the selected position. Accordingly, if focusing is performed on the selected position,
focusing is performed also on the object present at the selected position.

[00109] Accordingly, the controller 180 performs a focusing operation on an object
present at a corresponding position by focusing on a position corresponding to a
coordinate value, which is input according to touch on the touch screen 151, thereby
without determining whether the object is present in the focus window or without
conducting additional image analysis such as determination of sharpness for each pixel
of the preview image. If focusing fails due to absence of an object at a position
corresponding to a coordinate value input according to the touch, the controller 180 may
perform focusing on an object that is adjacent to the position by widening the AFG or
focus window as wide as a preset range based on the corresponding coordinate value
and then re-performing focusing on the adjacent object.

[00110] While the number of objects displayed on the preview image is two in Figs.
6A-8B for convenience of description, this configuration is only for illustrative purpose.
It is to be understood that the number of objects is not limited and auto focusing may be
performed when two or more objects are present on the preview image. The focusing
according to the present invention can be performed with respect to any selected
specific position and regardless of the position of an object on the screen. Therefore,
an object that is selected by a user may be any object displayed on the preview image.
However, the controller 180 may be configured such that edge portions of the touch
screen 151 are not selected as a position for auto focusing, as auto focusing may not be
performed successfully on the edge portions.

[00111] Fig. 7A shows an example in which the second object Obj2 is touched and
selected on the preview image initially shown in Fig. 6A. The controller 180 determines
whether touch input has been received on the touch screen 151 [S230]. While there are
various types of touch input and the method of the touch input is not limited, in the
present embodiment, touch is sustained for a preset period of time in order to be
recognized as touch input for auto focusing.
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[00112] When the touch screen 151 is touched and the touch or contact is
sustained for a preset period of time, for example, one second or more, the controller
180 moves the focus window to the touched position and then displays the AFG at the
position of the focus window, as shown in Fig. 6C. Next, the controller 180 performs
auto focusing at the position of the focus window where the touch input has been
received [S240]. Control of the camera 121 or 121' for auto focusing may employ a
known auto focusing mechanism depending on the type of the camera 121 or 121'. For
example, the controller 180 controls focusing on the first object Obj1, present at the
selected position, to be performed by directly controlling a lens provided in the camera
121 or 121" and a motor for driving the lens.

[00113] If the auto focusing on the first object Obj1 present at the selected position
is successful [S241: Y], the controller 180 informs a user that auto focusing has been
successful via the output unit 150 [S243]. For example, the controller 180 outputs a
shutter sound through the alarm unit 153 and/or changes the color of the AFG, as
shown in Fig. 6D. Further, the controller 180 may perform one or more of a variety of
graphic representation in combination, including the output of a sound, a change in the
color of an image and/or text on the touch screen 151, flicker and the like.

[00114] Once the user is informed about the result of focusing on the first object
Obj1 present at the selected position, the user subsequently inputs an image capturing
command to take a picture or capture the focused image. According to an embodiment
of the present invention, the image capturing command is released of the contact or
touch, for example, by taking off the user’s finger or the stylus pen from the position
where the contact or touch is currently sustained.

[00115] Accordingly, the controller 180 determines whether an image capturing
command has been input by a user [S250]. If it is determined that the image capturing
command has been input, the controller 180 immediately controls the camera 121 or
121' to capture an image focused on the first object Obj1 [S260], as shown in Fig. 6E.
While Fig. 6E shows an image captured by performing auto focusing on the first object
Obj1, Fig. 7B shows an image captured by performing auto focusing on the second
object Obj2.
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[00116] As shown in Figs. 6E and 7B, according to the present invention, a
position on which auto focusing will be performed, that is, a focus window can be
changed by a user. Accordingly, in a captured image, any one object is focused and
may be displayed sharply while the remaining objects are not focused and may look
blurred. Therefore, even a non-professional photographer can achieve a high-quality
photograph, such that depth of a close subject is properly represented, by using the
image capturing method according to the present invention.

[00117] While the controller 180 may perform image capturing by determining the
end of the contact touch as the input for an image capturing command as described
above, thus capturing the image right after the contact touch has been released, the
controller 180 may also be configured to recognize the input for the image capturing
command when a preset period of time has elapsed from the end of the contact touch,
thus performing the image capturing after the preset period of time since the release of
the contact touch.

[00118] Alternatively, after the focusing has been successful after the touch had
been sustained for a preset period of time, the controller 180 may inform a user of the
successful focusing such that the user can finish the touch input. Thereafter, if there is
no additional touch input from the user for another preset period of time since the
focusing was successful or the contact touch was released, the controller 180
recognizes an image capturing command after another preset period of time since the
release of the contact touch and controls the camera 121 or 121' to capture an image at
that time point.

[00119] Alternatively, the controller 180 may be configured to display a specific
icon for inputting an image capturing command on the touch screen 151 when a camera
function begins or the focusing has been successful such that the image is captured
when the icon is selected by the user.

[00120] Figs. 8A and 8B illustrate a process of performing image capturing in a
mobile terminal according to an embodiment of the present invention. Some of the
above described features may also be applied to this embodiment.
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[00121] When the function of the camera 121 or 121" is initiated S210 as illustrated
in Fig. 5, a preview image is displayed on the touch screen 151 at S220. Subsequently,
the controller 180 determines whether touch input has been received on the touch
screen 151 at S230. In the present embodiment, the position to be focused on the
preview image is controlled by touch input comprising a “drag-and-drop” operation.

[00122] Therefore, upon receiving the touch input, the controller 180 determines
whether the touch input is a "drag-and-drop" operation. In the present invention, the
“drag-and-drop" operation refers to touching or contacting an AFG on a preview image
screen as shown in Fig. 8A, and then sliding a finger or a touching object from the
initially contacted position or the AFG to another position, maintaining the contact with
the touch screen 151 during the sliding, thus finishing the touch. This "drag-and-drop”
operation includes a "touch-and-drag" operation.

[00123] Referring to Fig. 8A, a user performs a drag-and-drop operation by
touching the position A where the AFG is initially displayed and then sliding the finger
from the touched position A to the position B where the first object Obj1 is positioned on
the preview image. If touch input according to the drag-and-drop operation is generated
[S230: Y in Fig. 5], the controller 180 moves a focus window to the position B where the
drop has occurred and then displays the AFG at the position of the focus window, as
shown in Fig. 8B. Subsequently, the controller 180 performs auto focusing operation on
the position of the focus window, that is, the position B where the drop has occurred
[S240]. In other words, according to this embodiment, a user moves the AFG from a first
position to a second position to be focused by the “drag-and-drop” or “touch-and-drag”
operation.

[00124] In one aspect of the present invention, the controller 180 is configured to
move the focus window and perform the auto focusing operation at the moved focus
window only when the touch or contact is sustained at the position B where the drop
has occurred for a period of time that is equal to or more than a preset period of time. If
the auto focusing operation on the first object Obj1 or at the selected position B is
successful [S241: Y], the controller 180 informs the user of the successful auto focusing
[S243] via the output unit 150 such that the user can confirm the focusing with respect
to the selected first object Obj1. Thereafter, an image capturing command is input, for
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example, by finishing or releasing the sustained touch or contact touch [S250: Y], and
the controller 180 controls the camera 121 or 121' to capture the focused image of the
first object Obj1, as shown in Fig. 6E [S260].

[00125] Alternative to the above described embodiment, in one aspect of the
present invention, the controller 180 may be configured to move the focus window to the
position B where the drop has occurred and control the camera 121 or 121' to perform
the auto focusing operation immediately after the drag-and-drop operation is executed.
Thereafter, if additional touch input is not entered by a user for a preset period of time,
the controller 180 captures an image when the preset period of time elapses.

[00126] Fig. 9 is a flowchart illustrating a process of capturing an image in a
mobile terminal according to another embodiment of the present invention and Figs. 10
to 15 are diagrams illustrating the image capturing process shown in Fig. 9.

[00127] The image capturing process according to this embodiment may be
implemented in the mobile terminal 100 described above with reference to Figs. 1, 2, 3
and 4. The image capturing process in the mobile terminal 100 and the operation of the
mobile terminal 100 for implementing the image capturing process will now be explained
in detail with reference to the attached drawings.

[00128] Referring to Fig. 9, the controller 180 may display a preview image
captured through the camera 121 on the touch screen 151 [S300].

[00129] For example, when the mobile terminal enters an image capturing mode
using the camera 121, as shown in Fig. 10, the controller 180 can capture a preview
image 12 and display the preview image 12 on the touch screen 151. Furthermore, the
controller 180 may provide a first guide 10 corresponding to the aforementioned AFG to
a predetermined position while displaying the preview image 12, as shown in Fig. 10.
For example, the first guide 10 can be located at the center of the touch screen 151 or
the preview image 12 as a default position. In addition, the controller 180 may display a
soft key 13 for receiving an image capturing command on the touch screen 151 as
described below.

[00130] Further referring to Fig. 10, the preview image 12 may include at least one
object 11. The preview image 12 generally includes a plurality of existent objects
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because the preview image 12 is acquired by taking a picture of the real world. The
controller 180 may recognize at least part of the objects included in the preview image
12. The object 11 shown in Fig. 10 is a person and includes a first sub object 11a
corresponding to the person’s face and a second sub object 11b corresponding to the
person’s body. In this document, the object included in the preview image 12 is
simplified for convenience of description. The preview image 12 can include a plurality
of various objects when the technical spirit disclosed in this document is actually

implemented.

[00131] The controller 180 may receive touch input applied to a specific point on
the preview image 12 [S310]. For example, the user can touch a point corresponding to
the first sub object 11a with a finger, as shown in Fig. 11.

[00132] The controller 180 may display the first guide 10 on the touched point
[S320]. For example, the controller 180 can display the first guide 10, which has been
displayed at the center of the touch screen 151, on the first object 11a corresponding to
the touched point, as shown in Fig. 12.

[00133] Although the first guide 10 is automatically displayed on the touch screen
151 when the mobile terminal enters the image capturing mode in this embodiment, the
technical spirit of the present invention is not limited thereto. For example, when the
user touches a specific point on the preview image 12 while the first guide 10 is not
provided at S300, the first guide 10 may be displayed on the touched point. The first
guide 10 provided at S300 or S320 may be displayed in a predetermined size.

[00134] The controller 180 may determine a focusing area for focusing on the
object corresponding to the touched point while varying the size of the first guide 10
displayed in the predetermined size [S330]. The focusing area means a reference area
for detecting the sharpness of an edge when auto-focusing is performed. The focusing
area may be referred to as an auto focus window (AFW).

[00135] For example, the controller 180 can determine the first guide 10 as the
focusing area when the area of the first guide 10 including the object corresponding to
the touched point becomes a minimum size. That is, the controller 180 can match the
AFG corresponding to the first guide 10 and the AFW corresponding to the focusing
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area. The matching the AFG and the AFW may include not only 100% matching but

also matching in an error range.

[00136] An example of the operation of the controller 180 to perform step S300 is
explained with reference to FIGS. 13 and 14.

[00137] The controller 180 may magnify the first guide 10 shown in FIG. 12 at a
predetermined magnification and display the magnified first guide 10 as shown in FIG.
13. The magnified first guide 10 can include the first sub object 11a on which the user

wants to focus.

[00138] Referring to FIG. 14, the controller 180 may gradually reduce the size of
the magnified first guide 10 until the first guide 10 circumscribes the first sub object 11a.
The controller 180 may determine the first guide circumscribing the first sub object 11a
as the focusing area. Upon determining the focusing area, the controller 180 may focus
on the image currently displayed on the touch screen 151 based on the focusing area
[S340].

[00139] The controller 180 may receive an image capturing command from the
user [S350] and capture the image according to the image capturing command [S360].
The controller 180 may automatically capture the image as soon as the focusing is
completed at S340.

[00140] When a face recognition function is activated and the object focused
according to the embodiment is a person’s face, the controller 180 may perform face

recognition on the focusing area.

[00141] According to a conventional face recognition technique, the overall area of
a preview image captured through the camera 121 is scanned to detect a face.
However, the present invention performs face recognition on the focusing area, and
thus the quantity of computations of the controller 180 can be remarkably reduced and
various resources required to perform the face recognition can be effectively decreased.

[00142] The controller 180 may provide various menus relating to image
characteristics when the focusing area is determined through a variation in the size of
the first guide 10.

27 Docket No. 2060-3697C1C2
36 of 713



[00143] Referring to FIG. 15, the controller 180 can provide a menu window 15
including various menus relating to image characteristics in the vicinity of the first guide
10. The menu window 15 may be varied with the type of the object included in the first

guide 10.

[00144] For example, when the first sub object 11a corresponding to the first guide
10 is recognized as a face, as shown in FIG. 15, the controller 180 can provide at least

one menu for varying the image characteristic of the recognized face.

[00145] In FIG. 15, menu “Face Beauty” corresponds to a function of removing
blemishes of the recognized face and menu “Funny Face” corresponds to a function of
overlaying a funny image on the recognized face to interest the user. In addition, menu
“Caricature” corresponds to a function of giving cartoon effect or sketch effect tot eh

recognized face.

[00146] Furthermore, the menu window 15 may include at least one menu for
varying the characteristic of the whole preview image 12 irrespective of the recognized
object 11a, as shown in FIG. 15. For example, the controller 180 can provide menu
“Brightness” for adjusting the brightness of the preview image 12 and menu
“Photometry” for controlling photometry through the menu window 15.

[00147] Fig. 16 is a flowchart illustrating a process of capturing an image in a
mobile terminal according to another embodiment of the present invention and Figs. 17

to 23 are diagrams illustrating the image capturing process shown in Fig. 16.

[00148] The image capturing process according to this embodiment may be
implemented in the mobile terminal 100 described above with reference to Figs. 1, 2, 3
and 4. The image capturing process in the mobile terminal 100 and the operation of the
mobile terminal 100 to implement the image capturing process will now be explained in

detail with reference to the attached drawings.

[00149] Referring to Fig. 16, the controller 180 may display a preview image
captured through the camera 121 on the touch screen 151 [S400], which corresponds to

step S300 according to the above embodiment.
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[00150] The controller 180 may receive touch input applied to a specific point on
the preview image displayed on the touch screen 151 [S410], which corresponds to step
S310 according to the above embodiment.

[00151] The controller 180 may display the first guide including the touched
specific point [S42], which corresponds to step S320 according to the above
embodiment, and focus on the image based on the touched specific point [S430].

[00152] Steps S410, S420 and S430 may be performed according to the above
embodiment shown in Fig. 9. For example, when the user touches the first sub object
11a, as shown in Fig. 17, the controller 180 can display the first guide 10 such that the
first guide 10 includes the first sub object 11a and focus on the image based on the
area corresponding to the first guide 10 or a reference point (for example, center point)
in the first guide 10.

[00153] The controller 180 may receive predetermined touch trace upon focusing
on the image based on the specific point [S440]. For example, the user can input
circular touch trace 20 to the touch screen 151, as shown in Fig. 18.

[00154] The position of the lens included in the camera module providing the auto-
focusing function can be changed or adjusted for auto-focusing, in general.

[00155] The controller 180 may change the position of the lens included in the
camera 121 based on at least one of the moving distance and direction of the touch
trace 20 [S450].

[00156] Fig. 19 illustrates an example of changing the position of the lens
according to the touch trace.

[00157] Referring to Fig. 19, if the position of the lens 1211 when the focusing has
completed at S430 corresponds to point 0, the controller 180 may move the lens 1211
to point F1 when the user inputs a first touch trace 21 having a length corresponding to
a half circuit clockwise through the touch screen 151.

[00158] When the user inputs a second touch tract 22 having a length
corresponding to a circle clockwise, the controller 180 may move the lens 1211 to point
F2. When the user inputs a third touch trace 23 having a length corresponding to a half
circle or a fourth touch tract 24 having a length corresponding to a circle counter
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clockwise with the lens 1211 located at point 0, the controller 180 may move the lens
1211 to point R1 or R2. The predetermined touch trace is not limited to the forms

shown in Figs. 18 and 19.

[00159] Fig. 20 illustrates another example of changing the position of the lens

according to the touch trace.

[00160] Referring to Fig. 20, the user may input a fifth touch trace 26 in the form of
a straight line starting from point 0 and extending to the right through points A and B.
When the fifth touch tract 26 reaches point A, the controller 180 may move the lens
1211 to point F1 of FIG. 19. When the fifth touch tract 26 is arrived at point B, the
controller 180 may move the lens 1211 to point F2 of FIG. 19.

[00161] The user may input a sixth touch tract 27 in the form of a straight line
starting from point 0 and extending to the left through points C and D. The controller
180 may move the lens 1211 to point R1 of FIG. 19 when the sixth touch trace 27
reaches point C and move the lens 1211 to point R2 of FIG. 19 when the sixth touch

tract 27 is arrived at point D.

[00162] In this manner, the controller 180 can discontinuously adjust the position
of the lens. Otherwise, the controller 180 can continuously adjust the position of the

lens.

[00163] The controller 180 may restrict the lens position adjustment range in
consideration of the physical limit of the mobile terminal 100 or the camera 121.

[00164] On the assumption that the lens discontinuously moves to the five points 0,
F1, F2, R1 and R2, as shown in FIG. 19, when the user inputs a touch trace starting
from point 0 and passing through point A corresponding to point F1 and point B
corresponding to point F2, as shown in FIG. 21, the controller 180 cannot further move
the lens 1211 in response to the touch tract after moving the lens 1211 to point F2. In
this case, the controller 180 may provide an information window 30, as shown in FIG.
21, to inform the user that the lens position cannot be adjusted any more.

[00165] When the user touches a confirmation button 31 included in the
information window 30, the information window 30 may disappear from the touch screen
151.
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[00166] Furthermore, the controller 180 may output a warning message and/or
warning sound, such as a message (“it is beyond adjustment range”), through the audio
output unit 152.

[00167] The controller 180 may display an indicator or a progress bar that
indicates an adjustment degree of the lens location on the touch screen 151 while
adjusting the lens position according to input of the touch trace.

[00168] Referring to Fig. 22, the controller 180 can display the indicator 34 or
progress bar 33 for indicating a degree to which the lens position is adjusted when the
touch trace for adjusting the lens position is input. The indicator 34 indicating the lens
position may move on the progress bar 33 in response to the distance and direction of
the touch trace. For example, when the user inputs touch trace starting from point E
and passing through points F and G, as shown in Fig. 22, the controller 180 can move
the indicator 34 to point 34a corresponding to point E. In Fig. 22, the indicator 34 may
move to point 34b when the touch tract reaches point F and the indicator 34 may move
to point 34c when the touch tract is arrived at point G.

[00169] Fig. 23 shows touch trace in a direction opposite to the touch trace shown
in Fig. 22 and the indicator 34 and the progress bar 33 according to the touch trace.
Referring to Fig. 23, the indicator 34 may move to point 34d when the touch tract starts
from point E and reaches point H and the indicator 34 may move to point 34e when the
touch trace reaches point I.

[00170] Although the predetermined touch trace is input on the touch screen 151
in this embodiment, the technical spirit of this document is not limited thereto. For
example, the touch trace for adjusting the lens position may be configured to be input
through the first guide 10.

[00171] Furthermore, the controller 180 may return the lens to the original position
(the position after the focusing is performed at S430) when receiving a predetermined

command.

[00172] The controller 180 may perform focusing based on the specific point when
the lens position is changed as described above [S460]. Then, the controller 180 may
receive an image capturing command [S470] and capture the image according to the
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image capturing command [S480]. Steps S470 and S480 respectively correspond to
steps S350 and S360 in the above embodiment shown in Fig. 9.

[00173] Fig. 24 is a flowchart illustrating a process of capturing an image in a
mobile terminal according to another embodiment of the present invention and Figs. 25
through 37 are diagrams illustrating the image capturing process shown in Fig. 24.

[00174] The image capturing process according to this embodiment may be
implemented in the mobile terminal 100 described above with reference to Figs. 1, 2, 3
and 4. The image capturing process in the mobile terminal 100 and the operation of the
mobile terminal 100 to implement the image capturing process will now be explained in
detail with reference to the attached drawings.

[00175] Referring to Fig. 24, the controller 180 may display a preview image
captured through the camera 121 on the touch screen 151 [S500]. Step S500
corresponds to step S300 in the above embodiment shown in Fig. 9.

[00176] The controller 180 may receive touch input for designating a plurality of
points on the preview image [S510] and perform multi-focusing on the designated points
[S520]. Steps S510 and S520 may be executed in various manners, which will be now

explained according to various embodiments of the present invention.

[00177] Referring to Fig. 25, the controller 180 may display the first guide 10 at a
predetermined position (the center of the touch screen 131) when displaying the
preview image on the touch screen 151. The preview image shown in Fig. 25 includes
three objects 40, 41 and 42. These three objects 40, 41 and 42 are composed of sub

objects corresponding to the face and body of a person.

[00178] Referring to Fig. 26, the user may touch a point included in the first guide
10. The controller 180 may additionally display a second guide 44 having the same size
as the first guide 10, as shown in Fig. 27, when the point in the first guide 10 is touched.

[00179] When the user touches a point included in the first guide 10 or the second
guide 44, as shown in Fig. 28, the controller 180 may additionally display a third guide
45 having the same size as the first and second guides 10 and 44, as shown in Fig. 29.
That is, a guide identical to the first guide 10 may be additionally displayed on the touch
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screen 151 whenever the user touches the first guide 10. The user may move the first,
second and third guides 10, 44 and 45 to desired points.

[00180] Referring to Fig. 30, the user may drag the third guide 45 to drop the third
guide 45 on a face 40a included in a third object 40. Referring to Fig. 31, the user may
touch the face 40a included in the third object 40 with a finger.

[00181] The controller 180 may move the third guide 45 to the face 40a and
display the third guide 45 thereon, as shown in Fig. 32, according to the drag-and-drop
operation shown in Fig. 30 and the touch operation shown in Fig. 31. Here, the
aforementioned embodiment shown in Fig. 9 may be applied to the third guide 45. That
is, the controller 180 may determine the focusing area for focusing on the face 40a
while varying the size of the third guide 45.

[00182] The controller 180 can receive touch input for designating the faces 40a,
41a and 42a respectively included in the first, second and third objects 40, 41 and 42
from the user according to the above method (refer to Fig. 30 or 31)

[00183] Fig. 33 illustrates an example that the first, second and third guides 10, 44
and 45 are displayed respectively corresponding to the faces 42a, 41a and 40a upon
receiving the touch input for designating the faces 40a, 41a and 42a. Here, the
controller 180 can determine focusing areas for the faces 40a, 41a and 42a, as
described above.

[00184] The controller 180 may perform multi-focusing based on the determined
focusing areas. The multi-focusing can be sequentially carried out when the focusing
areas are determined as the first, second and third guides 10, 44 and 45 are displayed
corresponding to the 42a, 41a and 40a. Furthermore, the multi-focusing may be
automatically performed when the controller 180 receives a predetermined command
signal or a predetermined condition is satisfied.

[00185] For example, when the focusing areas for the faces 40a, 41a and 42a are
determined, as shown in Fig. 33, the controller 180 can automatically perform the multi-
focusing based on the faces 40a, 41a and 42a.
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[00186] Referring to Fig. 37, when the user touches a point of the touch screen
151 and maintains the touch for a predetermined time (long touch), the controller 180
can perform the multi-focusing based on the faces 40a, 41a and 42a.

[00187] The controller 180 can execute steps S510 and S$520 in a manner
different from the manner explained with reference to Figs. 25 to 33.

[00188] For example, when the user touches the specific object 41a, as shown in
Fig. 34, the controller 180 can display the first guide 10 such that the first guide 10
corresponds to the touched object 41. Here, the controller 180 can determine the
focusing area for focusing on the touched object 41a while varying the size of the first
guide 10, as described above.

[00189] Referring to Fig. 35, when the user touches the object 40a while the first
guide 10 is displayed corresponding to the object 41a, the controller 180 may display
the second guide 44 corresponding to the object 40a. In this manner, a new AFG can
be generated and displayed whenever the user touches an object that the user wants to
focus. The controller 180 can determine the focusing area whenever a new AFG is
displayed according to the above embodiment shown in Fig. 9.

[00190] Referring to Fig. 36, when plural objects 40a and 41a are simultaneously
touched (multi-touch), the controller 180 may recognize the multi-touch as touch input
for designating the objects 40a and 41a and perform multi-focusing for the objects 40a
and 41a. The multi-touch may be applied to two, three or more points (which may
correspond to objects) if the user can touch the points.

[00191] The controller 180 may receive an image capturing command from the
user [S530] and capture the image on which the multi-focusing has been performed
according to the image capturing command [S540]. Steps S530 and S540 respectively
correspond to steps S350 and S360 shown in Fig. 9.

[00192] In the multi-focusing in this embodiment of the invention, priority may be
given to at least part of plural points based on a predetermined standard and focusing
accuracy may depend on the priority. That is, a point having a high priority can be

focused with high accuracy. The predetermined standard may include a variety of
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standards. A method of giving priority based on various standards will now be
explained in detail.

[00193] The controller 180 may give the priority based on the time when the
controller 180 receives the touch input for multi-focusing. For example, the controller
180 can give the highest priority to the face 41a corresponding to the first point touched
for the multi-focusing, as shown in Figs. 34 and 35. The controller 180 may perform
focusing with the highest accuracy on the face 41a when performing the multi-focusing
on the faces 40a, 41a and 42a.

[00194] In addition, the controller 180 can give a priority lower than that of the face
41a and higher than that of the face 42a to the face 40a and perform the multi-focusing
according to the given priorities.

[00195] Furthermore, the controller 180 may give the priority based on whether an
object corresponding to a specific point among plural points touched for the multi-
focusing corresponds to data stored in the memory 160. For example, if the specific
face 40a among the faces 40a, 41a and 42a shown in Fig. 33 is an object registered in
a contact book (for example, phonebook) stored in the memory 160, the controller 180
can give a high priority to the specific face 40a. If another specific face 41a is
registered as a friend according to a Social Network Service (SNS) application or
corresponds to a person with whom the user of the mobile terminal 100 exchanged data
through the application, the controller 180 can give a high priority to the specific face
41a.

[00196] Moreover, the controller 180 may give the priority based on whether a
specific point among plural points corresponds to an area having a large number of
objects classified as a specific type. For example, when many people gather in an area
corresponding to a specific point among the plural points designated for the multi-
focusing, the controller 180 can give a higher priority to that point.

[00197] In addition, the controller 180 may give the priority based on the sizes of
AFGs respectively corresponding to the plural points. Referring to Fig. 33, the first
guide 10 has the largest size (that is, the largest focusing area is determined for the first
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guide 10), and thus the controller 180 can give the highest priority to the face 42a
corresponding to the first guide 10.

[00198] Meantime, it may be required to change a specific point for focusing
because the user changes his/her mind or makes a mistake while plural guides (for
example, the first, second and third guides 10, 44 and 45 shown in Fig. 33) are
displayed.

[00199] To prepare for this case, the controller 180 may display a soft key (not
shown) for resetting on the touch screen 151. For example, when the user touches the
reset soft key in the state shown in Fig. 33, all the first, second and third guides 10, 44
and 45 disappear and the process returns to the stage before the multi-focusing is
performed.

[00200] Furthermore, when the user touches a specific guide among the first,
second and third guides 10, 44 and 45 in the state shown in Fig. 33, the controller 180
may delete the touched guide from the touch screen 151 and cancel focusing for the
touched guide. That is, display and deletion of a specific guide can be repeated
whenever the user touches the specific guide in a toggle manner.

[00201] The above-described embodiments can be applied to a case that a
panorama image including plural images is photographed.

[00202] Figs. 38, 39 and 40 are diagrams illustrating an example to which the
above-described embodiments of the invention are applied when a panorama image is
photographed.

[00203] Referring to Fig. 38, when the mobile terminal 100 enters a mode of
photographing a panorama image including plural images through the camera 121, the
controller 180 may display a fixed guide 50 on a predetermined position on preview
images respectively corresponding to the plural images and display a moving guide 51
moving with the movement of the mobile terminal 100 to connect the plural images.

[00204] In Fig. 38, reference numeral 52 represents images captured before
preview images currently displayed on the touch screen 151 and included in the
panorama image. Fig. 38 shows that the panorama image includes three images 52a,

52b and 52c. In addition, a preview image including two objects 11 and 54 is displayed
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on the touch screen 151 in Fig. 38. The user may touch a specific object 11a according
to the above-describe embodiment of the present invention to focus on the specific
object 11a. Furthermore, the user may touch a photographing soft key 13 to capture
the currently displayed preview image. Upon capturing the currently displayed preview
image, the moving guide 51 moves to the right edge of the touch screen 151, as shown
in Fig. 39, and the mobile terminal 100 enters a preview image display mode.

[00205] As shown in Fig. 39, the panorama image is composed of four images 52a,
52b, 52¢ and 52d, which include the image 52d captured in the step shown in Fig. 38.
The user may move the mobile terminal 100 to the right, as shown in Fig. 40, in order to
capture the next image to construct the panorama image, that is, the next image
following the image 52d captured in the step shown in Fig. 38.

[00206] The moving guide 51 moves to the fixed guide 50 as the mobile terminal
100 moves to the right, as shown in Fig. 40. The user can capture images constructing
the panorama image using the fixed guide 50 and the moving guide 51 so as to connect
the images seamlessly.

[00207] As described above, the aforementioned embodiments can be applied to

capturing images constructing a panorama image.

[00208] The above-described image capturing method in a mobile terminal
equipped with a touch screen according to the present invention may be recorded in
computer-readable recording media as a program for being executed in computers.
The image capturing method in the mobile terminal equipped with the touch screen
according to the present invention may be executed through software. When the image
capturing is executed through the software, the constituting means of the present
invention are code segments executing a necessary task. Programs or code segments
may be stored in processor-readable media or transmitted through computer data

signals combined with carriers over transmission media or a communication network.

[00209] Computer-readable recording media include all kinds of recording devices
in which data capable of being read by a computer system is stored. For example, the
computer-readable recording media may include ROM, RAM, CD-ROM, DVD-ROM,
DVD-RAM, magnetic tapes, floppy disks, hard disks, and optical data storages. The
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computer-readable recording media may also be stored and executed as codes, which
are distributed into computer apparatuses connected over a network and readable by

computers in a distributed manner.

[00210] According to the inventive mobile terminal including the touch screen and
the method of capturing images using the same, focusing can be performed on any
object which is present at a specific position on a preview image to be captured by a
simple touch input action. The position to be focused may be changed easily through a
simple touch input method without the need for searching a menu or manipulating a key
button, thereby facilitating user convenience.

[00211] It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the present invention covers the
modifications and variations of this invention provided they come within the scope of the
appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A mobile terminal comprising:
a camera;
a touch screen display; and
a controller configured to:
control the touch screen display to display an image that is received via
the camera for preview, the image including at least one object to be focused on;
recognize at least one touch input on at least one specific point of the
displayed image via the touch screen display;
control the touch screen display to display at least a first guide having a
predetermined size at or substantially near the at least one specific point of the image
displayed in response to the at least one touch input, a size of the displayed at least a
first guide being adjusted according to a size of the at least one object;
determine at least one focusing area for focusing on the at least one
object corresponding to the at least one specific point;
perform focusing on the at least one object based on the determined at
least one focusing area; and
control the camera to capture the received image with the focused at least
one object.

2. The mobile terminal of claim 1, wherein the controller is further configured
to determine the at least a first guide having a minimum size as the at least one
focusing area, wherein the minimum size of the at least a first guide results from the at

least a first guide being adjusted to substantially include the at least one object.

3. The mobile terminal of claim 1, wherein the controller is further configured
to perform face recognition processing on the at least one focusing area in order to
recognize the at least one object included in the at least one focusing area as a

person’s face.
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4. The mobile terminal of claim 3, wherein the controller is further configured
to control the touch screen display to display at least one menu for applying image
characterization processing to the recognized face.

5. The mobile terminal of claim 1, wherein the controller is further configured
to:

generate a panoramic image including a plurality of images by controlling the
camera to capture each of the plurality of images separately and combining the
captured plurality of images into the panoramic image;

control the touch screen display to display a second guide on a designated
portion, the second guide including images corresponding to the captured plurality of
images; and

control the touch screen display to display a third guide that is configured to
move according to a direction of movement of the mobile terminal, the third guide being
moved to provide guidance for an image to be captured via the camera and combining
with the captured plurality of images.

6. The mobile terminal of claim 1, wherein the camera includes a movable
lens and the controller is further configured to recognize a predefined input and control
the camera in response to the predefined input to adjust a pointing direction of the

movable lens to perform fine adjustment on the focused at least one object.

7. The mobile terminal of claim 6, wherein the predefined input comprises a
touch input with a specific pattern that is received through a portion of the touch screen

display or received via a specific guide displayed on the touch screen display.

8. The mobile terminal of claim 7, wherein the controller is further configured
to control the camera to adjust the pointing direction of the movable lens based on at

least a moving distance or a moving direction of the predefined input.
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9. The mobile terminal of claim 6, wherein the controller is further configured
to control the camera to adjust the pointing direction of the movable lens
discontinuously in response to the predefined input.

10.  The mobile terminal of claim 1, wherein the controller is further configured
to:

perform multi-focusing on the plurality of objects;

recognize a plurality of touch inputs designating a plurality of specific points
corresponding to a plurality of objects on the displayed image on the displayed image;
and

control the camera to capture the image with the multi-focused plurality of objects.

11. The mobile terminal of claim 10, wherein the controller is further
configured to control the touch screen display to display a plurality of guides for guiding
focusing on each of the plurality of objects in response to the plurality of touch inputs,
the plurality of touch inputs being received at or substantially near the plurality of
specific points of the displayed image.

12.  The mobile terminal of claim 11, wherein:

the controller is further configured to control the touch screen display to display
the plurality of guides on the corresponding plurality of specific points in response to the
plurality of touch inputs; and

the plurality of guides are either formed and displayed sequentially at a
designated portion of the touch screen display with each of the plurality of guides is
dragged to a corresponding one of the plurality of specific points or formed and
displayed directly over the plurality of specific touched points on the touch screen
display.

13.  The mobile terminal of claim 11, wherein each of the plurality of guides is
movable and the controller is further configured to perform focusing on each object that
corresponds to one of the plurality of guides according to movement of the guide.
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14. The mobile terminal of claim 10, wherein the controller is further
configured to:

assign different priorities to at least a portion of the plurality of specific points
based on preset criteria; and

perform the focusing according to the assigned priorities of the at least a portion
of the plurality of specific points such that a specific point with a higher assigned priority
is more accurately focused than a specific point with a lower assigned priority.

15.  The mobile terminal of claim 14, wherein the preset criteria comprise at
least a chronological order in which the plurality of touch inputs have been received at
the plurality of specific points.

16.  The mobile terminal of claim 14, wherein:

a specific point corresponding to an object that matches data stored in a memory
of the mobile terminal is assigned a higher priority than a specific point corresponding to
an object that does not match any data stored in the memory;

the matching data is pre-stored in the memory; and

the controller is further configured to match the object by recognizing the object
and comparing the recognized object with the data stored in the memory.

17. The mobile terminal of claim 14, wherein the controller is further
configured to:

assign a higher priority to a specific point that corresponds to an area where a
number of objects classified as a specific type is greater than a threshold; and

assign a lower priority to a specific point that corresponds to an area where a
number of objects classified as the specific type is less than the threshold.

18. A method of capturing an image in a mobile terminal comprising a camera

and a touch screen display, the method comprising:
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displaying, on the touch screen display, an image that is received via the camera
for preview, the image including at least one object to be focused on;

receiving at least one touch input on at least one specific point of the displayed
image via the touch screen display;

displaying, on the touch screen display, at least one guide having a
predetermined size at or substantially near the at least one specific point in response to
the at least one touch input;

adjusting a size of the displayed at least one guide according to a size of the at
least one object being focused on;

determining at least one focusing area for focusing on the at least one object
corresponding to the at least one specific point;

performing focusing on the at least one object based on the determined at least
one focusing area; and

capturing, with the camera, the received image with the focused at least one
object.

19.  The method of claim 18, further comprising:

receiving, via the touch screen display, a plurality of touch inputs on a plurality of
specific points of the display image, the plurality of touch inputs being received at or
substantially near a corresponding plurality of objects included in the displayed image;

displaying a plurality of guides, each of the plurality of guides being displayed at
or substantially near a corresponding one of the plurality of specific points in response
to the plurality of touch inputs;

determining a plurality of focusing areas for focusing on the plurality of objects
corresponding to the plurality of specific points;

performing multi focusing on the plurality of objects based on the determined
plurality of focusing areas; and

capturing, with the camera, the received image with the plurality of multi-focused

objects.
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20. A method of capturing an image in a mobile terminal comprising a camera
with a movable lens and a touch screen display, the method comprising:

displaying, on the touch screen display, a preview image received via the
camera;

receiving, via the touch screen display, a first touch input on a specific point of
the preview image;

displaying a guide over the specific point of the preview image in response to the
first touch input;

performing focusing on an object substantially corresponding to the specific point
based on the guide;

adjusting a pointing direction of the movable lens of the camera to perform fine
adjustment of the focusing in response to a second touch input comprising a predefined
pattern, the pointing direction of the movable lens adjusted according to at least a
moving distance or a moving direction of the second touch input; and

capturing, via the camera, the preview image with the fine adjustment focused
object.
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ABSTRACT OF THE DISCLOSURE
The present invention provides a mobile terminal and a method of capturing an

image using the same. The mobile terminal controls a camera conveniently and
efficiently to capture an image and performs focusing in various manners to capture an

image. Accordingly, a user can obtain a desired image easily and conveniently.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection
with your submission of the attached form related to a patent application or patent. Accordingly,
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary;

and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark

Office is to process and/or examine your submission related to a patent application or patent. If you do
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to

opposing counsel in the course of settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of

Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Member with respect to the subject matter of the
record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of
information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in
this system of records may be disclosed, as a routine use, to the International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as
part of that agency's responsibility to recommend improvements in records management
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall
be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which

became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomes aware of a violation or potential
violation of law or regulation.



PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 2060-3697C1C2
Application Data Sheet 37 CFR 1.76

Application Number

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE

Title of Invention | \oi UDING PLURALITY OF OBJECTS USING THE SAME

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Woo Chang CHUN
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City |seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 ¢/o LG ELECTRONICS INC. IP GROUP

Address 2 327-23, Kasan-dong, Kumchon-gu

City Seoul | State/Province |
Postal Code 153-801 | Country i | KR

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Jin Sang YUN
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City |seoul Country of Residence i KR

Mailing Address of Inventor:

Address 1 ¢/o LG ELECTRONICS INC. IP GROUP

Address 2 327-23, Kasan-dong, Kumchon-gu

City Seoul | State/Province |
Postal Code 153-801 | Country i KR

Remove
Inventor 3

Legal Name
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Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 2060-3697C1C2

Application Number

Title of Invention MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE
INCLUDING PLURALITY OF OBJECTS USING THE SAME

Prefix| Given Name Middle Name Family Name Suffix
Ja Won KOO

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City |seoul Country of Residence i KR
Mailing Address of Inventor:

Address 1 c/o LG ELECTRONICS INC. IP GROUP

Address 2 327-23, Kasan-dong, Kumchon-gu

City Seoul | State/Province |

Postal Code | 153-801 | Country i KR

All Inventors Must Be Listed - Additional Inventor Information blocks may be YT

generated within this form by selecting the Add button.
Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 35884

Email Address patent@Ihlaw.com | AddEmail | [Remove Email

Application Information:

Title of the Invention

MOBILE TERMINAL AND METHGOD OF PERFCRMING MULTI-FOCUSING AND
PHOTOGRAPHING IMAGE INCLUDING PLURALITY OF OBJECTS USING THE SAME

Attorney Docket Number| 2060-3697C1C2

Small Entity Status Claimed [ |

Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 30

Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a}. Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously
filed application

Filing date (YYYY-MM-DD)

Intellectual Property Authority or Country i
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 2060-3697C1C2

Application Data Sheet 37 CFR 1.76

Application Number

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE
INCLUDING PLURALITY OF OBJECTS USING THE SAME

Title of Invention

Publication Information:
[ ] Reguest Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

[] 35U.S.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select COne: (e) Customer Number (O US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number 35884

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
Continuation of 13/174549 2011-06-30
Prior Application Status | Patented
Aﬁzlﬁig?n Continuity Type Prio:\lll\:');)ll)ig?tion (Y\l’:il’i\r:?MDl\?fl?)D) Patent Number (Y\I(S%lfMDl\?_t[e)D)
13/174549 Continuation in part of 12/351591 2009-01-09 8416306 2013-04-09

Additional Demestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (FDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property Scﬁi‘cf)icg,fo?r % é:enified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 2060-3697C1C2

Application Data Sheet 37 CFR 1.76

Application Number

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE

Title of Invention | |\ci UDING PLURALITY OF OBJECTS USING THE SAME

| Remove I

Application Number Country i Filing Date (YYYY-MM-DD) Access Code (if applicable)
10-2008-0087800 KR 2008-09-05
| Remove I
Application Number Country i Filing Date (YYYY-MM-DD) Access Codei (if applicable)
10-2010-0098558 KR 2010-10-11
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Autherization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c}, access may be provided to information concerning the date of filing this Authorization.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 2060-3697C1C2

Application Data Sheet 37 CFR 1.76

Application Number

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE

Title of Invention | |\ci UDING PLURALITY OF OBJECTS USING THE SAME

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignhee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should he

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name | | 5 £| ECTRONICS INC.

Mailing Address Information:

Address 1 20 Yecuido-dong, Yeongdeungpo-gu

Address 2

City Seoul State/Province

Country i| KR Postal Code 150-721
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Office.
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Attorney Docket Number | 2060-3697C1C2

Application Data Sheet 37 CFR 1.76

Application Number

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND PHOTOGRAPHING IMAGE
INCLUDING PLURALITY OF OBJECTS USING THE SAME

Title of Invention

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here.

Organization Name LG ELECTRONICS INC.

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1 20 Yeouido-dong, Yeongdeungpo-gu

Address 2

City Seoul State/Province

Country i KR Postal Code 150-721
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature |/Harry S. Lee/ Date (YYYY-MM-DD)| 2014-12-04
First Name | Harry S. Last Name | Lee Registration Number | 56814
Additicnal Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark OCffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

93 of 713

EFS Web 2.2.10



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.5.C. 2(b)(2); (2) furnishing of the information sclicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S5.C. 552)
and the Privacy Act (& U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U_.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND
PHOTOGRAPHING IMAGE INCLUDING PLURALITY OF OBJECTS USING THE

SAME

First Named Inventor/Applicant Name:

Woo Chang CHUN

Filer:

Harry Sung Lee/Allison Hung

Attorney Docket Number:

2060-3697C1C2

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
09 ~f 7172
VO UT T TUY




Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Description

[0001] This application claims the benefit of Korean
Patent Application No. 10-2008-0090269 filed in Korea
on September 12, 2008, the entire contents of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1.Field of the Invention

[0002] The present inventicn relates to a mebile termi-
nal having a panorama photographing function and a
method for controlling an operation of the mobile termi-
nal.

2. Discussion of the Related Art

[0003] Terminals such as personal computers, laptop
computers, cellular phones and the like now include a
variety of features such as multimedia functions including
the ability to capture pictures or moving images, play mu-
sic, arrange image files, play games, receive broadcast-
ing programs, etc.

[0004] Generally, terminals can be divided into mobile
terminals and stationary terminals. Further, mobile ter-
minals can be classified into handheld terminals and ve-
hicle mounted terminals, for example.

[0005] In addition, because the terminals include a
wireless Internet function and a multimedia function, the
size of the display screen of the mobile terminal has been
increasing. Thus, users can capture and display high pic-
ture quality images using their terminal. However, be-
cause the mobile terminal is small-sized, the user is lim-
ited to taking pictures within a narrow region through the
camera.

[0006] Thus, to photograph animage in a wide region,
the user must take a plurality of photographs covering
the wide region, and then use their personal computer
to combine the plurality of photographs into a single pic-
ture shown the wide region. This process is very incon-
venient for the user.

SUMMARY OF THE INVENTION

[0007] Accordingly, one cbject of the presentinvention
is to address the above-noted and other drawbacks of
the related art.

[0008] Another object of the present invention to pro-
vide a mobile terminal and corresponding method for al-
lowing aterminal userto photograph a plurality of pictures
forconstructing apanorama picture such that the plurality
of pictures have an improved picture continuity.

[0009] Yet another object of the present invention to
provide a mobile terminal and corresponding method for
notifying a user of a most suitable photographing posi-
tion.

[0010] Still another object of the present invention to
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provide a mobile terminal and corresponding method for
notifying a user of a correct photographing position based
on object data without using a subjective method such
as the user using his or her eye to measure the correct
phectographing position.

[0011] To achieve these and other advantages and in
accordance with the purpose of the presentinvention, as
embodied and broadly described herein, the present in-
vention provides in one aspect a method for controlling
an operation of a mabile terminal having a panorama
photographing function, and which includes displaying a
panorama guide including a lattice having at least two
rows on a preview screen when a photographing opera-
tion using a camera is performed, sensing a motion of
the terminal, and displaying a position guide indicating a
photographing position on the preview screen. There-
fore, the user can be notified of a most suitable position
forphotographing a panorama picture and thus compose
scenes for constructing the panorama picture more free-
ly. In addition, the pancrama guide may be overlaid onto
the preview screen.

[0012] Further, one of the sections constructing the lat-
tice of the panorama guide may be marked as a portion
displaying the initially photographed image. Also, pano-
rama photographing may be performed clockwise or
counterclockwise from the section of the lattice, which
corresponds to the initially photographed image. The or-
der of photographing images for constructing a pano-
rama picture may also be set by a user, and the position
guide may include a predetermined horizontal guide ca-
pable of sensing the horizontality or forward-and-back-
ward tilting state of the mobile terminal.

[0013] In another aspect, the present invention pro-
vides a method for controlling an operation of a mobile
terminal having a panorama photographing function, and
which includes combining a plurality of photographed im-
agesto construct apanorama picture, displayingthe pan-
orama picture, and displaying an omitted part of the pan-
orama picture to facilitate a panorama photographing op-
eration.

[0014] Instillanotheraspect,the presentinvention pro-
vides a method for controlling an operation of a mobile
terminal having a panorama photographing function, and
which includes displaying a guide image corresponding
to a predetermined portion of a first image previously
photographed on a preview screen, splitting the preview
screen into sections constructing a lattice having at least
two rows, and displaying the first image and a currently
photographed second image in sections of the lattice.
Accordingly, a user can be guided to panorama photo-
graphing through a larger screen.

[0015] In another aspect, the present invention pro-
vides amethod of controlling amobile terminal, and which
includes displaying a panorama guide including a lattice
having at least two rows on a preview screen when a
panorama photographing operation using a camera on
the terminal is performed, sensing a motion of the termi-
nal, and displaying a position guide indicating a photo-



3 EP 2 164 244 A1 4

graphing position of the terminal when performing the
panorama photographing operation. The present inven-
tion also provides a corresponding mobile terminal.
[0016] Instillanotheraspect, the presentinvention pro-
vides a method for controlling an operation of a mobile
terminal, and which includes combining a plurality of pho-
tographed images into a panorama picture, displaying
the panorama picture included at least one omitted part
of the panorama picture, displaying a lattice guide over
the displayed panorama picture, receiving an input cor-
responding to a selection of at least one section of the
lattice that corresponds to the omitted part of the pano-
rama picture, and photographing an image correspond-
ing to the selected section of the lattice, and adding the
photographed image corresponding to the selected sec-
tion of the lattice with the plurality of combined photo-
graphed images to construct the panorama picture. The
present invention also provides a corresponding mobile
terminal.

[0017] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
thatthe detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by illustration only, since various changes and
modifications within the spirit and scope of the invention
will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are includ-
edto provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0019] FIG. 1 is a block diagram of a mobile terminal
according to an embodiment of the present invention;
[0020] FIG. 2Aisafront perspective view of the mobile
terminal according to an embodiment of the present in-
vention;

[0021] FIG. 2B is a rear perspective view of the mobile
terminal according to an embodiment of the present in-
vention;

[0022] FIGS. 3A and 3B are front views of a handheld
terminal for explaining an operation of the handheld ter-
minal according to an embodiment of the present inven-
tion;

[0023] FIG. 4 is a conceptional view for explaining a
proximity depth of a proximity sensor;

[0024] FIG.5isablock diagram of acamera illustrated
inFIG. 1;

[0025] FIG. 6 is an overview of a display screen illus-
trating panorama photographing being performed ac-
cording to an embodiment of the present invention;
[0026] FIG. 7 is a flow chart illustrating a method for
controlling an operation of a mobile terminal according
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to an embodiment of the present invention;

[0027] FIGS. 8A, 8B, 8C and 8D are overviews of dis-
play screens illustrating preview images displayed when
a panorama photographing is performed accordingto an
embodiment of the present invention;

[0028] FIGS. 9A, 9B, 9C and 9D are overviews of dis-
play screens illustrating a panorama guide according to
an embodiment of the present invention;

[0029] FIGS. 10A, 10B and 10C are overviews of dis-
play screens illustrating a panorama guide according to
another embodiment of the present invention;

[0030] FIG. 11 is a flow chart illustrating an operation
of a position guide ina methodforcontrolling an operation
of the mobile terminal according to an embodiment of the
present invention;

[0031] FIGS. 12A and 12B are overviews of display
screens illustrating display states of a position guide ac-
cording to a variation in a horizontality of the mobile ter-
minal when panorama photographing is performed ac-
cording to an embodiment of the present invention;
[0032] FIGS. 13, 14A, 14B and 14C are overviews of
display screens illustrating display states of a position
guide according to a tilting state of the mobile terminal
when panorama photographing is performed according
to an embodiment of the present invention;

[0033] FIGS. 15A, 15B, 15C and 15D are overviews
of display screens illustrating a panorama guide accord-
ing to another embodiment of the present invention;
[0034] FIGS. 16A and 16B are overviews of display
screens illustrating a change of display images of a pre-
view screen and a panorama guide in a mobile terminal
according to another embodiment of the present inven-
tion;

[0035] FIGS. 17A, 17B and 17C are overviews of dis-
play screens illustrating compositions of images when
panorama phatographing is performed according to an-
other embodiment of the present invention;

[0036] FIG. 18 is a flow chart illustrating a method for
controlling an operation of a mobile terminal according
to another embodiment of the present invention; and
[0037] FIGS. 19A, 19B, 19C and 19D are overviews
of display screens illustrating preview images displayed
when panorama photographing is performed according
to another embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0038] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0039] FIG. 1 is a block diagram of a mabile terminal
100 accordingto an embodiment of the present invention.
As shown, the mobile terminal 100 includes a radio com-
munication unit 110, an audio/video (A/V) input unit 120,
a user input unit 130, a sensing unit 140, an output unit
150, a memory 160, an interface 170, a controller 180,
and a power supply 190.

[0040] In addition, the radio communication unit 110
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includes at least one medule that enables radio commu-
nication between the mobile terminal 100 and a radio
communication system or between the mobile terminal
100 and a network in which the mobile terminal 100 is
located. For example, the radio communication unit 110
includes a broadcasting receiving module 111, a mobile
communication module 112, a wireless Internet module
113, a local area communication module 114 and a po-
sition information module 115.

[0041] The broadcasting receiving module 111 re-
ceives broadcasting signals and/or broadcasting related
information from an external broadcasting management
server through a broadcasting channel. Also, the broad-
casting channel can include a satellite channel and a
terrestrial channel, and the broadcasting management
server can be a server that generates and transmits
broadcasting signals and/or broadcasting related infor-
mation or a server that receives previously created
broadcasting signals and/or broadcasting related infor-
mation and transmits the broadcasting signals and/or
broadcasting related information to a terminal.

[0042] Further, the broadcasting signals can include
not only TV broadcasting signals, radio broadcasting sig-
nals and data broadcasting signals, but also signals in
the form of combination of a TV broadcasting signal and
a radio broadcasting signal. In addition, the broadcasting
related information can be information on a broadcasting
channel, a broadcasting program or a broadcasting serv-
ice provider, and can be provided even through a mobile
communication network. Inthe latterinstance, the broad-
casting related information can be received by the mobile
communication module 112.

[0043] Also, the broadcasting related information can
exist in various forms. For example, the broadcasting re-
lated information can exist in the form of an electronic
program guide (EPG) of the digital multimedia broadcast-
ing (DMB) system or in the form of an electronic service
guide (ESG) of the digital video broadcast-handheld
(DVB-H) system.

[0044] In addition, the broadcasting receiving module
111 receives broadcasting signals using various broad-
casting systems. Particularly, the broadcasting receiving
module 111 can receive digital broadcasting signals us-
ing digital broadcasting systems such as the digital mul-
timedia broadcasting-terrestrial (DMB-T) system, the
digital multimedia broadcasting-satellite (DMB-S) sys-
tem, the media forward link only (MediaFLO) system, the
DVB-H and integrated services digital broadcast-terres-
trial (ISDB-T) systems, etc. The broadcasting receiving
module 111 can also be constructed to be suited to bread-
casting systems providing broadcasting signals other
than the above-described digital broadcasting systems.
[0045] Further, the broadcasting signals and/or broad-
casting related information received through the broad-
casting receiving module 111 can be stored in the mem-
ory 160. The mobile communication module 112 trans-
mits/receives a radio signal to/from at least one of abase
station, an external terminal and a server on a mobile
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communication network. The radio signal can include a
voice call signal, a video telephony call signal or data in
vatious forms according to transmission and reception
of text/multimedia messages.

[0046] In addition, the wireless Internet module 113
corresponds to a module for wireless Internet access and
can be included in the mobile terminal 100 or externally
attached to the mobile terminal 100. A wireless LAN
(WLAN) (Wi-Fi), wireless broadband (Wibro), world in-
teroperability for microwave access (Wimax), high speed
downlink packet access (HSDPA) and so on can be used
as a wireless Internet technique.

[0047] Also, the local area communication module 114
corresponds to a module for local area communication.
Further, bluetooth, radio frequency identification (RFID),
infrared data association (IrDA), ultra wideband (UWB)
and ZigBee can be used as a local area communication
technique.

[0048] The position information medule 115 confirms
or obtains the position of the mobile terminal. In more
detail, a global positioning system (GPS) module is a
representative example of the position information mod-
ule 115. In addition, the GPS module 115 can calculate
information on distances between one point orobjectand
at least three satellites and information on the time when
the distance information is measured and apply trigo-
nometry to the obtained distance information to obtain
three-dimensional position information on the point or ob-
ject according to the latitude, longitude and altitude at a
predetermined time.

[0049] Furthermore, a method of calculating position
and time information using three satellites and correcting
the calculated position and time information using anoth-
er satellite can also used. In addition, the GPS module
115 continuously calculates the current position in real
time and calculates velocity information using the posi-
tion information.

[0050] Referring to FIG. 1, the A/V input unit 120 is
used to input an audio signal or a video signal and in-
cludesacamera 121 and a microphone 122. The camera
121 processes image frames of still images or moving
images obtained by an image sensorin avideotelephony
mode or a photographing mode. Further, the processed
image frames can be displayed on a display unit 151.
[0051] Also, the image frames processed by the cam-
era 121 can be stored in the memory 160 or transmitted
to an external device through the radio communication
unit 110. The mobile terminal 100 can also include at
least two cameras. The microphone 122 receives an ex-
ternal audio signal in a call mode, a recording mode or
a speed recognition mode and processes the received
audio signal into electric audio data.

[0052] Furthermore, the camera 121 can take pano-
rama pictures. In general, a panoramapicture is obtained
by photographing a plurality of partial pictures using a
camera while varying a photographing angle in one di-
rection and connecting the plurality of partial pictures,
which will be described later in detail.



7 EP 2 164 244 A1 8

[0053] The audio data can then be converted into a
form that can be transmitted to a mobile communication
base station through the mobile communication module
112 and output in the call mode. Further, the microphone
122 can employ various noise removal algorithms for re-
moving noise generated when the external audio signal
is received. In addition, the user input unit 130 receives
input data for controlling the operation of the terminal
fromauser. The userinputunit 130 can include a keypad,
a dome switch, a touch pad (constant voltage/capaci-
tance), jog wheel, jog switch and so on.

[0054] Also, the sensing unit 140 senses the current
state of the mobile terminal 100, such as an open/close
state ofthe mobile terminal 100, the position of the mobile
terminal 100, whether a user touches the mobile terminal
100, the direction of the mobile terminal 100 and the ac-
celeration/deceleration of the mobile terminal 100, and
generates a sensing signal for controlling the operation
of the mobile terminal 100.

[0055] For example, the sensing unit 140 can sense
whether a slide phone is opened or closed when the mo-
bile terminal 100 is the slide phone. Furthermore, the
sensing unit 140 can sense whether the power supply
190 supplies power and whetherthe interface 170 is con-
nected to an external device. The sensing unit 140 can
also include a proximity sensor.

[0056] Furthermore, the sensing unit 140 can include
a motion sensor that senses a motion to which an em-
bodiment of the presentinvention is applied, in particular,
acceleration, horizontality or inclination. The motion sen-
sor can include an acceleration sensor or a terrestrial
magnetism sensor.

[0057] Inaddition,the outputunit 150 generatesvisual,
auditory or tactile output and can include the display unit
151, an audio output module 152, an alarm 153 and a
haptic madule 154. Further, the display unit 151 displays
information processed by the mobile terminal 100. For
example, the display unit 151 displays a user interface
(UI) orgraphic userinterface (GUI) related to atelephone
call when the mobile terminal is in the call mode. The
display unit 151 also displays a captured or/and received
image, Ul or GUI when the mobile terminal 100 is in the
video telephony mode or the photographing mode.
[0058] In addition, the display unit 151 can include at
least one of a liquid crystal display, a thin film transistor
liquid crystal display, an organic light-emitting diode dis-
play, a flexible display and a three-dimensional display.
Further, some of these displays can be of a transparent
type or a light transmission type. That is, the display unit
151 can include a transparent display.

[0059] In more detail, the transparent display includes
a transparent liquid crystal display. Further, the rear
structure of the display unit 151 can also be of the light
transmission type. Accordingly, a user can see an object
located behind the body of the mobile terminal 100
through the transparent area of the body of the mobile
terminal 100, which is occupied by the display unit 151.
[0060] The mobile terminal 100 can also include at
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least two display units 151. For example, the mobile ter-
minal 100 can include a plurality of displays that are ar-
ranged on a single face at a predetermined distance or
integrated displays. The plurality of displays can also be
arranged on different sides.

[0061] Inaddition,whenthedisplay unit151 andasen-
sor sensing touch (referred to as a touch sensor herein-
after) form a layered structure, which is referred to as a
touch screen hereinafter, the display unit 151 can be used
as an input device in addition to an output device. The
touch sensor can be in the form of a touch film, a touch
sheet and a touch pad, for example.

[0062] Further, the touch sensor can be constructed
to convert a variation in pressure applied to a specific
portion of the display unit 151 ora variation in capacitance
generated at a specific portion of the display unit 151 into
an electric input signal. The touch sensor can also be
constructed to sense pressure of touch as well as the
position and area of the touch.

[0063] Alsc, when the user applies touch input to the
touch sensor, a signal corresponding to the touch input
is transmitted to a touch controller. The touch controller
then processes the signal and transmits data corre-
sponding to the processed signal to the controller 180.
Accordingly, the controller 180 can detect a touched por-
tion of the display 151.

[0064] Referringto FIG. 1, the proximity sensor of the
sensing unit 140 can be located in an internal region of
the mobile terminal, surrounded by the touch screen, or
near the touch screen. The proximity sensor senses an
object approaching a predetermined sensing face or an
object located near the proximity sensor using an elec-
tromagnetic force or infrared rays without having me-
chanical contact. Further, the proximity sensor has life-
time longer than that of a contact sensor and thus has a
wide application in the mobile terminal 100.

[0065] In addition, the proximity sensor includes a
transmission type photo-electric sensor, a direct reflec-
tion type photo-electric sensor, a mirror reflection type
photo-electric sensor, a high-frequency oscillating prox-
imity sensor, a capacitive proximity sensor, a magnetic
proximity sensor, an infrared proximity sensor, etc. Fur-
ther, a capacitive touch screen is constructed such that
proximity of a pointer is detected through a variation in
an electric field according to the proximity of the pointer.
In this instance, the touch screen (touch sensor) can be
classified as a proximity sensor.

[0066] For convenience of explanation, the action of
the pointer approaching the touch screen without actually
touching the touch screen is referred to as "proximity
touch" and an action of bringing the pointer into contact
with the touch screen is referred to as "contact touch” in
the following description. In addition, the proximity touch
point of the pointer on the touch screen corresponds to
a point of the touch screen to which the pointer touches
the touch screen.

[0067] Further, the proximity sensor senses the prox-
imity touch and a proximity touch pattern (for example,
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a proximity touch distance, a proximity touch direction, a
proximity touch velocity, a proximity touch time, a prox-
imity touch position, a proximity touch moving state, etc.).
Information corresponding to the sensed proximity touch
action and proximity touch pattern can then be displayed
on the touch screen.

[0068] Also, the audio output module 152 can output
audio data received from the radio communication unit
110 or stored in the memory 160 in a call signal receiving
mode, a telephone call mode or a recording mode, a
speech recognition mode and a broadcasting receiving
mode. Further, the audio output module 152 outputs au-
dio signals related to functions (for example, a call signal
incoming tone, a message incoming tone, etc.) per-
formed in the mobile terminal 100. The audio output mod-
ule 152 can include a receiver, a speaker, a buzzer, etc.
[0069] In addition, the alarm 153 outputs a signal for
indicating the generation of an event of the mobile termi-
nal 100. For example, alarms can be generated when
receiving a call signal, receiving a message, inputting a
key signal, inputting touch, etc. The alarm 153 can also
output signals in forms different from video signals or
audio signals, for example, a signal for indicating gener-
ation of an event through vibration. The video signals or
the audio signals can be also output through the display
unit 151 or the audio output module 152.

[0070] Also, the haptic module 154 generates various
haptic effects that the user can feel. One representative
example of the haptic effects is vibration. The intensity
and pattern of vibration generated by the haptic module
154 can also be controlled. For example, different vibra-
tions can be combined and output or can be sequentially
output.

[0071] Further, the haptic module 154 can generate a
variety of haptic effects including an effect of stimulus
according to arrangement of pins vertically moving
against a contact skin surface, an effect of stimulus ac-
cording to a jet force or sucking force of air through a jet
hole or a sucking hole, an effect of stimulus of rubbing
the skin, an effect of stimulus according to contact of an
electrode, an effect of stimulus using an electrostatic
force, and an effect according to a reproduction of cold
and warmth using an element capable of absorbing or
radiating heat in addition to vibrations.

[0072] The haptic module 154 can also not only trans-
mit haptic effects through direct contact but also allow
the user to feel haptic effects through a kinesthetic sense
of the user's fingers or arms. The mobile terminal 100
can also include multiple haptic modules 154.

[0073] In addition, the memory 160 can store a pro-
gram for the operation of the controller 180 and tempo-
rarily store input/output data (for example, phone book,
messages, stillimages, moving images, etc.). The mem-
ory 160 can also store data about vibrations and sounds
in various patterns, which are output from when a touch
input is applied to the touch screen.

[0074] Further, the memory 160 can include at least
one of a flash memory, a hard disk type memory, a mul-
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timedia card micro type memory, a card type memory
(forexample, SD or XD memory), arandom access mem-
ory (RAM), a static RAM (SRAM), a read-only memory
(ROM), an electrically erasable programmable ROM
(EEPROM), a programmable ROM (PROM) magnetic
memory, a magnetic disk and an optical disk. The mobile
terminal 100 can also operate in relation to a web storage
performing the storing function of the memory 160 onthe
Internet.

[0075] The interface 170 serves as a path to external
devices connected to the mobile terminal 100. Further,
the interface 170 receives data from the external devices
or power and transmits the data or power to the internal
components of the mabile terminal 100 or transmits data
of the mobile terminal 100 to the external devices. Also,
the interface 170 can include a wired/wireless headset
port, an external charger port, a wired/wireless data port,
amemory card pott, & port for connecting a device having
a user identification module, an audio I/O port, a video
I/0 port, an earphone port, etc., for example.

[0076] In addition, the interface 170 can also interface
with a user identification module that is a chip that stores
information for authenticating the authority to use the mo-
bile terminal 100. For example, the user identification
module canbe a user identify module (UIM), a subscriber
identify module (SIM) and a universal subscriber identify
module (USIM). An identification device including the us-
er identification module can also be manufactured in the
form of a smart card. Accordingly, the identification de-
vice can be connectedto the mobile terminal 100 through
a port of the interface 170.

[0077] The interface 170 can also be a path through
which power from an external cradle is provided to the
mobile terminal 100 when the mebile terminal 100 is con-
nected to the external cradle or a path through which
various command signals input by the user through the
cradle are transmitted to the mobile terminal 100. The
vatious command signals or power input from the cradle
can be used as signals for confirming whether the mobile
terminal is correctly set in the cradle.

[0078] Inaddition, the controller 180 controls the over-
all operations of the mobile terminal. For example, the
controller 180 performs control and processing for voice
communication, data communication and video teleph-
ony. As shown in FIG. 1, the controller 180 also includes
a multimedia module 181 for playing multimedia. Also,
the multimedia module 181 can be included in the con-
troller 180 as shown in FIG. 1 or can be separated from
the controller 180.

[0079] Further,thecontroller 180 canperformapattern
recognition process capable of recognizing handwriting
input or picture-drawing input applied to the touch screen
as characters or images. In addition, the power supply
190 receives external power and internal power and pro-
vides power required for the operations of the compo-
nents of the mobile terminal under the control of the con-
troller 180.

[0080] Next, FIG. 2A is a front perspective view of a
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mobile terminal or a handheld terminal 100 according to
an embodiment of the present invention. In this example,
the handheld terminal 100 is a bar type terminal body.
However, the present invention is not limited to a bar type
terminal and can be applied to terminals of varicus types
including slide type, folder type, swing type and swivel
type terminals.

[0081] In addition, the terminal body includes a case
(a casing, a housing, a cover, etc.) forming the exterior
of the terminal 100. In the present embodiment, the case
is divided into a front case 101 and a rear case 102.
Further, various electronic components are arranged in
the space formed between the front case 101 and the
rear case 102. At least one middle case can also be ad-
ditionally arranged between the front case 101 and the
rear case 102. Also, the cases can be formed of plastics
through injection molding or made of a metal material
such as stainless steel (STS) or titanium (Ti).

[0082] As shown in FIG. 2A, the display unit 151, the
audio output unit 152, the camera 121, a user input unit
131 and 132, the microphone 122 and the interface 170
are arranged in the terminal body, specifically, inthe front
case 101. In addition, the display unit 151 occupies most
of the main face of the front case 101.

[0083] Further, the audio output unit 152 and the cam-
era 121 are arranged in a region in proximity to one of
both ends of the display unit 151. Also, the user input
unit 131 and the microphone 122 are located in a region
in proximity to the other end of the display unit 151. Also
include is another user input unit 132, which is arranged
with the interface 170 on the sides of the frent case 101
and the rear case 102.

[0084] Thus, in this embodiment, the user input unit
130 includes multiple operating units 131 and 132 that
are operated to receive commands for controlling the op-
eration of the handheld terminal 100. Further, the oper-
ating units 131 and 132 can be referred to as manipulat-
ing portions and employ any tactile manner in which a
user operates the operating units 131 and 132 while pro-
ducing a tactile feeling.

[0085] Also, the operating units 131 and 132 can re-
ceive various inputs. For example, the operating unit 131
receives commands such as start and end a call, and the
operating unit 132 receives commands such as to control
the volume of the sound output from the audio output unit
152 or to convert the display unit 151 into a touch recog-
nition mode.

[0086] Next, FIG. 2B is a rear perspective view of the
handheld terminal shown in FIG. 2A according to an em-
bodiment of the present invention. As shown in FIG. 2B,
a camera 121’ is additionally attached to the rear side of
the terminal body, that is, the rear case 102. In this con-
figuration, the camera 121" has aphotographing direction
that is opposite to that of the camera 121 shown in FIG.
2aandcan have pixels different fromthose of the camera
121 shown in FIG. 2A.

[0087] For example, in ocne example, it is preferable
that the camera 121 has low pixels such that it can cap-
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ture an image of the face of a user and transmit the image
to a receiving part during video telephony while the cam-
era 121’ has high pixels such that it can capture an image
of a general object and does not immediately transmit
the image in many situations. The cameras 121 and 1271’
can also be attached to the terminal body such that they
can be rotated or popped-up.

[0088] As shown in FIG. 2B, a flash bulb 123 and a
mirror 124 are additionally arranged in proximity to the
camera 121’. The flash bulb 123 lights an object when
the camera 121’ takes a picture of the object, and the
mirror 124 is used for the user to look at his or her face
when the userwants to take a picture of themselves using
the camera 121’

[0089] An audio output unit 152’ is also additionally
provided on the rear side of the terminal body. In this
embodiment, the audio output unit 152’ can achieve a
stereo function with the audio output unit 152 shown in
FIG. 2a and be used in a speaker phone mode when the
terminal is used for a telephone call.

[0090] A broadcasting signal receiving antennacan al-
s0 be additionally attached to a side of the terminal body
in addition to an antennafortelephone calls. The antenna
forming a part of the broadcasting receiving module 111
shown in FIG. 1 can be set in the terminal body such that
the antenna can be pulled out of the terminal body.
[0091] In addition, the power supply 190 for providing
power to the handheld terminal 100 is set in the terminal
body, and can be included in the terminal body or de-
tachably attached to the terminal body. FIG. 2B also il-
lustrates a touch pad 135 for sensing touch additionally
attachedtotherear case 102 of the terminal 100. Further,
the touch pad 135 can be a light transmission type as
the display module 151. Inthis instance, when the display
module 151 outputs visual information through both
sides, the visual information can be recognized through
the touch pad 135.

[0092] Also, the information output through both sides
of the display module 151 can be controlled by the touch
pad 135. In addition, a display can be additionally at-
tached to the touch pad 135 such that a touch screen
can be arranged even in the rear case 102. Further, the
touch pad 135 operates in connection with the display
module 151 of the front case 101, and can be located in
parallel with the display module 151 behind the display
module 151. The touch panel 135 can also be identical
to or smaller than the display unit 151 in size.

[0093] The interoperations of the display unit 151 and
the touch pad 135 will now be described with reference
to FIGS. 3A and 3B. In more detail, FIGS. 3a and 3b are
front views of the handheld terminal 100 and are used
for explaining an operating state of the handheld terminal
according to an embodiment of the present invention.
[0094] The display unit 151 can display various types
of visual information in the form of characters, numerals,
symbols, graphic or icons. To input the information, at
least one of the characters, numerals, symbols, graphic
and icons are displayed in predetermined arrangement
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in the form of a keypad. Also, the keypad can be referred
to as a ’soft key’.

[0095] Further, FIG. 3A shows that touch applied to a
soft key is input through the front side of the terminal
body. The display unit 151 can be a single area or can
be divided into a plurality of regions. In the latterinstance,
the display unit 151 is constructed such that the plurality
of regions interoperate with each other.

[0096] For example, and as shown in FIG. 3A, an out-
put region 151 a and an input region 151 b are respec-
tively displayed in upper and lower parts of the display
unit 151. The input region 151b displays soft keys 151 ¢
that represent numerals used to input numbers such as
telephone numbers. Thus, when a soft key 151 ¢ is
touched, a numeral corresponding to the touched soft
key is displayed on the outputregion 151a. Further, when
the user operates the first operating unit 116, a connec-
tion of a call corresponding to a telephone number dis-
played on the output region 151 a is attempted.

[0097] Next, FIG. 3B is an overview of the mobile ter-
minal 100 showing thattouch applied to soft keys is input
through the rear side of the terminal body. FIG. 3B also
shows the landscape of the terminal body while FIG. 3A
shows the portrait of the terminal body. In addition, the
display unit 151 is constructed such that an outputimage
is converted according to the direction in which the ter-
minal body is located.

[0098] Further, FIG. 3B shows the operation of the
handheld terminal in a text input mode. As shown, the
display unit 151 includes a touch pad display 135 having
an output region 135a and an input region 135b. A plu-
rality of soft keys 135c indicating at least one of charac-
ters, symbols and numerals are also arrangedin the input
region 135b. Further, in this embodiment, the soft keys
135c are arranged in the form of qwerty keys.

[0099] Thus, when the soft keys 135¢c are touched
through the touch pad 135, the characters, numerals and
symbols corresponding to the touched soft keys 135c are
displayed on the output region 135a. Touch inputthrough
the touch pad 135 can prevent the soft keys 135¢ from
being coveredwith user'sfingerswhenthe softkeys 135¢
are touched as compared to touch input through the dis-
play unit 151. Further, when the display unit 151 and the
touch pad 135 are transparent, the user can see his or
her fingers located behind the terminal body, and thus
can select items by touching the backside or surface of
the displayed keys 135c.

[0100] In addition, the user can scroll the display unit
151 or the touch pad 135 to move an object displayed
on the display unit 151, for example, by using a cursor
or a pointer located on an icon. Also, when the user
moves his or her finger on the display unit 151 or the
touch pad 185, the controller 180 can visually display the
user’s finger moving path on the display unit 151. This is
useful to edit an image displayed on the display unit 151.
[0101] Also, when the display unit 151 (touch screen)
andthe touch pad 135 are simultaneously touched within
a predetermined period of time, a specific function of the
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terminal can be executed. For example, the user can
clamp the terminal body using their thumb and index fin-
ger. This specific function can include activating or de-
activating the display unit 151 or the touch pad 135, for
example.

[0102] The proximity sensor described with reference
to FIG. 1 will now be explained in more detail with refer-
ence to FIG. 4. That is, FIG. 4 is a conceptual diagram
used for explaining a proximity depth of the proximity
sensor.

[0103] As shown in FIG. 4, when a pointer such as a
user's finger approaches the touch screen, the proximity
sensor located inside or near the touch screen senses
the approach and outputs a proximity signal. Further, the
proximity sensor can be constructed such that it outputs
a proximity signal according to the distance between the
pointer approaching the touch screen and the touch
screen (referred to as "proximity depth").

[0104] Also, the distance in which the proximity signal
is output when the pointer approaches the touch screen
is referred to as a detection distance. The proximity depth
can be determined using a plurality of proximity sensors
having different detection distances and comparing prox-
imity signals respectively output from the proximity sen-
SOfs.

[0105] FIG. 4 shows the section of the touch screen in
which proximity sensors capable of sensing three prox-
imity depths are arranged. Of course, proximity sensors
capable of sensing less than three or more than three
proximity depths can be arranged in the touch screen.
[0106] Thus, as shownin FIG. 4, when the pointer (us-
er'sfingerin this example) completely comesinto contact
with the touch screen (DO0), the controller 180 recognizes
this action as the contact touch. When the pointer is lo-
cated within a distance D1 from the touch screen, the
controller 180 recognizes this action as a proximity touch
of a first proximity depth.

[0107] Similarly, when the pointer is located in a range
between the distance D1 and a distance D2 from the
touch screen, the controller 180 recognizes this action
as a proximity touch of a second proximity depth. When
the pointer is located in a range between the distance
D2 and a distance D3 from the touch screen, the control-
ler 180 recognizes this action a proximity touch of a third
proximity depth. Also, when the pointer is located at long-
er than the distance D3 from the touch screen, the con-
troller 180 recognizes this action as a cancellation of
proximity touch.

[0108] Accordingly, the controller 180 can recognize
the proximity touch as various input signals according to
the proximity distance and proximity position of the point-
er with respect to the touch screen and perform various
operations according to the input signals.

[0109] Next, FIG. 5 is a block diagram of the camera
121 illustrated in FIG. 1 according to one embodiment of
the present invention. As shown, the camera 121 in-
cludes an iris controller 124, a timing generator 125, a
charge coupled device (CCD) 126, an analog processor
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127, an A/D converter 128 and an image processor 129.
The iris controller 124 outputs a signal for controlling the
quantity of incident light to a camera lens 121-1, and the
timing generator 125 generates various timing signals
used for operating the camera 121. In addition, the CCD
126 is an image sensor that converts an optical signal
input through the camera lens 121-1 into an electric sig-
nal.

[0110] Further,the analogprocessor 127 latches a sig-
nalreceivedfromthe CCD 126 and performs double sam-
pling, gain flare, shading correction and potential gamma
correction on the latched signal to output an analog proc-
essed image signal. To connect a plurality of images for
constructing a panorama picture and to store the pano-
rama picture in the memory 160 illustrated in FIG.1, the
analog processor 127 performs image processing oper-
ations such as aligning, stitching and blending to smooth-
ly connect the images for constructing the panorama pic-
ture.

[0111] The A/D converter 128 converts the analog
processed image signal into digital image data, and the
image processor 129 receives the digital image datafrom
the A/D converter 129 and performs various image
processing operations including white balancing, data
detection and gamma correction on the image signal.
Furthermore, the image processor 129 compresses the
processed video data and outputs the compressed video
data.

[0112] In addition, the above-described components
constructing the camera 121 of the mobile terminal 100
operate underthe control of the controller 180, andimage
signals are stored in the form of a frame in the memory
160. The memory 160 also stores a program for execut-
ing apanorama photographing operation of the controller
180 and related information and outputs the information
to the controller 180, if required.

[0113] Next, FIG. 6 is an overview of a display screen
illustrating panorama photographing being performed on
the terminal according to an embodiment of the present
invention. As shown in FIG. 6, the display unit 151 in-
cludes a preview screen 210, a panorama guide 220, a
guide image 230 and a position guide 240 for panorama
photographing.

[0114] In addition, the preview screen 210 displays a
currently photographed image on the display unit 151.
Further, as shown in FIG. 6, the panorama guide 220,
the guide image 230 and the position guide 240 are over-
laid onto the preview screen 210. Also, the panorama
guide 220 is displayed on the preview screen 210 and
includes a lattice including a plurality of rows and col-
umns. The lattice includes two-dimensional sections that
display a previously photographed image and a currently
photographed image.

[0115] In addition, the lattice of the panorama guide
220 can be setby a user such that the usercan determine
the number of photographed images constructing a pan-
orama picture and spatial composition of the panorama
picture. Furthermore, the user can determine the order
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of photographing images according to the spatial com-
position.

[0116] The guide image 230 can also be displayed on
a predetermined region of the preview screen 210. In
more detail, the controller 180 extracts a predetermined
portion from a first image previously photographed to
generate the guide image 230, and then displays the
guide image 230 on the preview screen 210 on which a
second image that will be photographed after the first
image is displayed to assist the user in correctly photo-
graphing the second image. That is, the user can use the
guide image 230 to take the next image.

[0117] In addition, the portion extracted as the guide
image 230 from the first image can be determined in ad-
vance and correspond to 10 to 20% of the first image.
As shown in FIG. 6, the portion extracted as the guide
image 230 from the first image corresponds to a region
near the edge of the first image, and which is located in
a camera angle rotating direction. That is, if the camera
angle is horizontally rotated from left to right to photo-
graph images for constructing a panorama picture, the
guide image 230 is extracted from the left edge of the
first image.

[0118] Thus, the guide image 230 is preferably dis-
played on a region of the preview screen 210, which is
located opposite to the camera angle rotating direction.
That is, if the camera angle is rotated from right to left to
photograph images for constructing a panorama picture,
the guide image 230 is displayed on the right edge of the
preview screen 210. Similarly, if the camera angle is ver-
tically rotated from the bottom to the top to photograph
images for constructing a panorama picture, the guide
image 230 is displayed on the bottom edge of the preview
screen 210. Accordingly, the controller 180 can display
the guide image 230 on one of the top, bottom, left and
right edges of the preview screen 210, because the pan-
orama guide 220 includes a plurality of rows and col-
umns.

[0119] Further, the position guide 240 includes a hor-
izontal guide capable of sensing a haorizontality or tilting
state of the terminal and is displayed on a predetermined
portion of the preview screen 240. As shown in FIG. 6,
the horizontal guide can have a form of bar 241 a that
caninclude a predeterminedfigure such as acircle 241 b.
[0120] Inaddition,the controller 180 compares the hor-
izontality or tilting state of the terminal in the position for
photographing the first image to the horizontality or tilting
state of the terminal in the position for photographing the
second image, and varies the size or position of the circle
241 b of the position guide 240 based on a result of the
comparison. Furthermore, the controller 180 can vary a
color of the circle 241 b based on a result of the compar-
ison to notify the user of a most suitable photographing
position.

[0121] Next, FIG. 7 is a flow chart illustrating a method
for controlling an operation of a mobile terminal having
a panorama photographing function according to an em-
bodiment of the present invention, and FIGS. 8A-8D are
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overviews of display screens illustrating preview images
displayed when panorama photographing is performed
according to an embodiment of the present invention.
FIG. 1 will also be referred to throughout the rest of the
description of the present invention.

[0122] AsshowninFIG.7,theuserselects apanorama
photographing meode from menu items for setting various
functions of the mobile terminal (step S310). The user
can select the panorama photographing mode using one
of the operating units of the user input unit 130 or by
touching a point of the touch screen of the display unit
151.

[0123] Then, the controller 180 displays the panorama
guide 220 and the position guide 240 on the preview
screen 210 of the display unit 151 (step S320). FIG. 8A
illustrates these features. Also, as shown in FIG. 8A, the
controller 180 displays a currently viewed image input to
the camera lens 121-1 on the preview screen 210. That
is, the user can view the image to be photographed in
this initial setting. Thus, because the image has not yet
been captured (i.e., is only being viewed by the user as
this time), the controller 180 does not display the guide
image 230 on the preview screen 210.

[0124] Further, as shown in the example in FIG. 8A,
the panorama guide 220 highlights a section of the lattice,
which corresponds to a section of the viewed image that
will be first photographed to construct a panorama pic-
ture. In addition, in this example, the panorama guide
220 includes a lattice having three horizontal sections
and three vertical sections defined by three rows and
three columns, and the section (1, 1) corresponding to
the first row and the first column displays the image to
be initially photographed. Then, as described in FIG. 7,
the user captures or photographs the first image (step
S330). As discussed above, the controller 180 then ex-
tracts a predetermined portion from the firstimage to gen-
erate the guide image 230.

[0125] Next, the user adjusts or changes the position
of the terminal to a position for photographing the second
image next to the first image (step S340). Accordingly,
the controller 180 displays the second image to be pho-
tographed, the panorama guide 220, the position guide
240 and the guide image 230 corresponding to the pre-
determined portion of the previously photographed first
image on the preview screen 210 (step S350). FIG. 8B
illustrates these features.

[0126] In addition, the controller 180 determines
whether the current position of the terminal corresponds
to a most suitable position for photographing the second
image through the panorama guide 220, the guide image
230 and the position guide 240 displayed on the preview
screen 210 (step S360). Thatis, the controller 180 checks
a correlation between the guide image 230 and a prede-
termined portion of the second image, for example, im-
age characteristic values, RGB hues, mean values of
pixels in a block and value variances of the guide image
230 andthe portion of the second image, and determines
that the current position of the terminal corresponds to
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the most suitable position for photographing the second
image when the correlation between the first image and
the second image is higher than a predetermined
amount, for example.

[0127] Furthermore, when the current position of the
terminal corresponds to the most suitable position for
photographing the second image, a section of the lattice
of the panorama guide 220, which corresponds to the
second image, is highlighted or the color of the highlight
is changed if the section has been highlighted to indicate
the most suitable position for photographing the second
image. For example, when the camera angle is changed
from the section (1, 1) of the lattice to the section (1, 2)
of the lattice, and the current position of the terminal cor-
responds to the most suitable position for photographing
the second image displayed on the preview screen 210,
the section (1, 2) of the lattice of the panorama guide 220
is highlighted or the color of the highlight, for example,
red, is changed to green, for example. Thus, the user is
notified that the mobile terminal is in the most suitable
position for photographing the second image.

[0128] Furthermore, the controller 180 compares the
horizontality or tilting state of the terminal in the position
for photographing the second image to the horizontality
or tilting state of the terminal in the position for photo-
graphingthe firstimage. The controller 180 also indicates
the comparison result via the position, size and color of
the circle 241 b of the position guide 240 such that the
second image can be photographed in the most suitable
photographing position. The position guide 240 will be
explained in more detail |ater.

[0129] Then, as shown in FIG. 7, when the mobile ter-
minal is in the most suitable photographing position for
photographing the second image (Yes in step S360), the
user photographs the second image (step S370). In ad-
dition, when the current position of the mobile terminal
does not correspond to the most suitable photographing
position for photographing the second image (No in step
3360), the user adjusts the position of the terminal to be
located in the most suitable photographing position for
photographing the second image (step S390).

[0130] Then, when all the images for constructing the
panorama picture have been photographed (Yes in step
5380), the panorama photographing operation is fin-
ished. When all of the images for constructing the pan-
orama picture have not been photographed (No in step
8380), the step S340 is repeated.

[0131] FIGS. 8A and 8B illustrate the first and second
images being photographed, and FIG. 8C illustrates a
third image to be currently photographed. As shown in
FIG. 8C, the panorama guide 220, the position guide 240
and the guide image 230 are displayed on the preview
screen210. Also, the section (1, 3) ofthe panorama guide
220, which corresponds to the first row and the third col-
umn, is highlighted and the guide image 230 is extracted
from a predetermined portion of the previously photo-
graphed second image.

[0132] Next, FIGS. 9A-9D are overviews of display
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screens illustrating the panorama guide 220 according
to an embodiment of the present invention. Referring to
FIG. 9A, the panorama guide 220 allows the user to set
a panorama photographing start point. In more detail,
FIG. 9A illustrates that the user sets the section (2, 2) of
the lattice, which corresponds to the second row and the
second column, as the panorama photographing start
point. The controller 180 can also display a predeter-
mined icon 221 on the section corresponding to the pan-
orama photographing start point (in this example, a smi-
ley face icon is displayed as the starting point).

[0133] Referring to FIG. 9B, the controller 180 contin-
uously displays the icon 221 on the section correspond-
ing to the panorama photographing start point such that
the user can easily recognize the panorama photograph-
ing start point duringthe overall panorama photographing
process. Accordingly, the user can estimate a panorama
photographing direction and photograph a plurality of im-
ages for constructing a panorama picture such that the
images have picture continuity.

[0134] Referring to FIGS. 9C and 9D, the user can de-
termine the order of photographing images for construct-
ing the panorama picture according to spatial composi-
tion of the panorama picture. That is, the user sets the
panorama phaotographing start point first, and then pho-
tographs images corresponding to sections of the lattice
clockwise (FIG. 9C) or counterclockwise (FIG. 9D) based
on the section corresponding to the panorama photo-
graphing start point to determine an image in the position
closestto the previously photographed image as the next
image to be photographed.

[0135] Next, FIGS. 10A-10C are overviews of display
screens illustrating the panorama guide 220 according
to another embodiment of the present invention. In more
detail, the lattice of the panorama guide 220 in FIGS.
10A-10C displays a scene previously photographed, a
scene that will be photographed in the future and a scene
to be currently photographed in different manners (fig-
ures, icons, characters, images and colors).

[0136] For example, the controller 180 can mark the
section (1, 1) of the lattice of the panorama guide 220
with a circle 222 (FIG. 10A) or a check 222 (FIG. 10B),
which indicates a previously photographed image. FIG.
10C illustrates the controller 180 displaying a previously
photographed image 224 in the section (1, 1) of the lat-
tice.

[0137] Next, FIG. 11 is a flow chart illustrating an op-
eration of the position guide 240 according to an embod-
iment of the present invention, FIGS. 12A and 12B are
overviews of display screens illustrating display states of
the position guide according to a variation in the horizon-
tality of the terminal when panorama photographing is
performed according to an embodiment of the present
invention, and FIGS. 13 and 14A-14C are overviews of
display screens illustrating display states of the position
guide according to a tilting state of the terminal when
panorama photographing is performed according to an
embodiment of the present invention.

121 of 713

10

15

20

25

30

35

40

45

50

55

1

[0138] In addition, the operation of the position guide
240 illustrated in FIG. 11, corresponds to the step S360
of determining whether the current position of the termi-
nal corresponds to a most suitable position for photo-
graphing the second image illustrated in FIG. 7.

[0139] Referring to FIGS. 11, 12A and 12B, the posi-
tion of the terminal is changed from the position for pho-
tographing the first image to the position for photograph-
ing the second image (step 8410). Then, the controller
180 compares the horizontality of the terminal in the po-
sition forphotographing the firstimage to the horizontality
of the terminal in the position for photographing the sec-
ond image (step S420). When the horizontality of the
terminal in the position for photographing the first image
corresponds to the horizontality of the terminal in the po-
sition for photographing the second image (Yes in step
38420), the controller 180 displays the circle 241 b of the
position guide 240 at the center of the bar 241 a. The
controller 180 can also display the circle 241 b for the
second image to have the same color as that of the circle
241 b when the first image is photographed. FIG. 12A
illustrates the circle 241 b having the same color and
being in the same position.

[0140] However, when the motion sensor senses that
the horizontality of the terminal in the position for photo-
graphing the second image is varied from the horizontal-
ity of the terminal in the position for photographing the
firstimage by a predetermined angle 6 (No in step S420),
the controller 180 displays or locates the circle 241 b’ of
the position guide 240 at a distance from the center of
the bar 241 a by the horizontality variation, as illustrated
in FIG. 12B. For example, when the terminal is tilted to
the right from the state shown in FIG. 12A to the state
shown in FIG. 12B, the controller 180 locates the circle
241 b’ of the position guide 240 on the right of the bar
241 a.

[0141] Furthermore, the controller 180 can also
change the color of the circle 241 b’ of the position guide
240 from red to green, when the circle 241 b’ of the po-
sition guide 240 is located at a distance from the center
of the bar 241 a such that the user is notified that the
current position of the terminal does not correspond to
the most suitable position for photographing the second
image (step S460). Then, whenthe color of the circle 241
b’ of the position guide 240 is changed in the step S460,
the user can adjust the position of the terminal such that
the terminal is located in the most suitable position for
photographingthe second image (step S470). Therefore,
the user can easily recognize a variation in the horizon-
tality of the terminal through the paosition and color of the
circle 241 b’ of the position guide 240, and can easily find
the most suitable photographing position for photograph-
ing the second image next to the first image when pan-
orama photographing is performed.

[0142] In addition, the controller 180 also compares a
forward-and-backward tilting state of the terminal in the
position for photographing the second image to a tilting
state of the terminal in the position for photographing the
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first image (step S430). When the controller 180 deter-
mines the two tilting states correspond to each other (Yes
in step S430), the controller 180 can display the color
andsize ofthe circle 241 b of the position guide 240 when
the second image is photographed to correspond to
those of the circle 241 b when the first image is photo-
graphed, as illustrated in FIG. 14A.

[0143] However, when controller 180 determines the
terminal position for photographing the second imagetilts
forward or backward from the position for photographing
the first image (No in step S430), the controller 180
changes the size and color of the circle 241 b of the po-
sition guide 240 (step S480). For example, when the mo-
tion sensor senses that the terminal position for photo-
graphing the second image tilts forward by a predeter-
mined angle 01, as illustrated in FIG. 13, the controller
180 displays the circle 241 b’ of the position guide 240
to be larger than the circle 241 b illustrated in FIG. 14A,
as illustrated in FIG. 14B.

[0144] Inaddition, whenthe motion sensor senses that
the terminal position for photographing the second image
tilts backward by a predetermined angle 62, as illustrated
in FIG. 13, the controller 180 changes the circle 241 b" of
the position guide 240 to be smaller than the circle 241
b illustrated in FIG. 14A, as illustrated in FIG. 14C. Fur-
thermore, when the controller 180 changes the size of
the circle 241b" of the position guide 240, the controller
180 can also change the color of the circle 241 b" of the
position guide from green to red to inform the user that
the current position of the terminal does not correspond
to the most suitable photographing position for photo-
graphing the second image.

[0145] Further, when the size and color of the circle
241b of the position guide 240 are changed in the step
8480, the user adjusts the position of the terminal such
that the terminal is located in the most suitable photo-
graphing position for photographing the second image
(step S490). Therefore, the user can easily recognize a
tilting state of the terminal through the size and color of
the circle 241 b of the position guide 240, and can easily
find the most suitable photographing position for photo-
graphing the second image following the first image.
[0146] Also, when the controller 180 determines the
current position of the terminal corresponds to the most
suitable photographing position for photographing the
second image in the steps S420 and S430, the controller
180 highlights the lattice corresponding to the second
image (S440), and the user can photograph the second
image (step S450). Also, even though the step S420 is
performed before the step $430 in the present embodi-
ment of the invention, the step S430 can be performed
first and then the step S420 or the steps S420 and S430
can be performed simultaneously.

[0147] Next, FIGS. 15A-15D are overviews of display
screens illustrating the panorama guide according to an-
other embodiment of the present invention. In this em-
bodiment, a variation in an acceleration value of the mo-
bile terminal when the mobile terminal is moved for pan-
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orama photographing is sensed through the motion sen-
sor of the sensing unit 140 to move a highlight of the
lattice of the panorama guide 220. Further, position val-
ues corresponding to acceleration variations when the
mobile terminal is moved can be previously stored in the
memory 160.

[0148] Referring to FIG. 15A, the section (1,1) of the
lattice of the panorama guide 220, which corresponds to
the previously photographed first image, is highlighted.
The motion sensor then senses an acceleration variation
of the mobile terminal when the mobile terminal is moved
from the position for photographing the first image to the
position for photographing the second image. Thus,
when the controller 180 determines the mabile terminal
has movedto the right in order to photograph the second
image, the controller 180 moves the highlight from the
section (1, 1) to the section (1, 2), as illustrated in FIG.
15B. Further, when the sensed acceleration variation is
large, the highlight can be directly moved from the section
(1, 1) to the section (1, 3) of the lattice.

[0149] Inaddition, when the controller 180 determines
the mobile terminal has moved to the bottom in order to
photograph the second image, the controller 180 can
move the highlight from the section (1, 1) of the lattice to
the section (2, 1) of the lattice, as illustrated in FIG. 15C.
Similarly, when the controller 180 determines the mobile
terminal has moved downward and to the right, the con-
troller 180 can move the highlight from the section (1, 1)
ofthe lattice tothe section (2, 2) of the lattice, as illustrated
in FIG. 15D.

[0150] Inaddition, when the controller 180 determines
there is no section of the lattice that corresponds to the
acceleration variation, the controller 180 determines that
the photographing angle is out of the range of the pano-
rama guide 220 and notifies the user. Further, the con-
troller 180 can notify the user through visual, auditory
and tactile methods such as vibration and sound. Fur-
thermore, when the controller 180 determinesthe mobile
terminalis located out of the range of the panorama guide
220, the controller 190 can control the mobile terminal
such that a photographing operation can not be per-
formed (e.g., preventing the operation of a shutter key).
[0151] Next, FIGS. 16A and 16B are overviews of dis-
play screens illustrating a change of display images of
the preview screen 210 and the panorama guide 220
according to an embodiment of the present invention.
Referringto FIG. 16A, the panoramaguide 220 s overlaid
onto a predetermined portion of the preview screen 210.
However, the user may want to know to what extent the
panorama photographing operationis performedthrough
a larger screen.

[0152] Inthis instance, the user can select one of keys
of the user input unit 130 or touch a predetermined point
on the display unit 151 to change display images of the
preview screen 210andthe panorama guide 220. Inmore
detail, FIG. 16B is an overview of a display screen illus-
trating a change of display images of the preview screen
210 and the panorama guide 220.
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[0153] Referring to FIG. 16B, the controller 180 dis-
playsthe panorama guide 220 including the lattice having
three rows and three columns in the overall area of the
display unit 151 and overlays the preview screen 210
onto a predetermined region of the panorama guide 220
in a size corresponding to the size of the panorama guide
220 illustrated in FIG. 16A.

[0154] In addition, the sections of the lattice display
previously photographed images and the preview screen
210 displays a currently photographed image. Thus, the
user can change the display of the preview screen 210
and the panorama guide 220 to confirm to what extent
the panorama photographing operation is performed and
whether images are correctly photographed through a
larger screen.

[0155] Next, FIGS. 17A-17C are overviews of display
screens illustrating compositions of images displayed on
the display unit when panorama photographing is per-
formed according to an embodiment of the present in-
vention. Referringto FIGS. 17A-17C, the preview screen
ofthe display unit 151 is displayed through the panorama
guide 220, distinguished from the preview screen illus-
trated in FIG. 6.

[0156] Thatis, the display unit 151 is split into sections
constructing a lattice, and a highlighted section is used
for the preview screen and other sections are used to
display previously photographed images. Further, the
guide image (not shown) and the position guide 240 can
be displayed onthe panorama guide 220 in order to assist
the user in determining a correct panorama photograph-
ing position.

[0157] FIG. 18 is a flow chart illustrating a method for
controlling an operation of the mobile terminal having a
panorama photographing function according to an em-
bodiment of the present invention, and FIGS. 19A-19D
are overviews of display screens illustrating preview im-
ages displayed when panorama photographing is per-
formed according to an embodiment of the present in-
vention.

[0158] Referring to FIGS. 18 and 19A-19C, the user
uses the mobile terminal to perform a photographing op-
eration multiple times while changing the position thereof
to photograph a plurality of images (step 8510). At this
time, the photographing operation is performed accord-
ing to a subjective method such as user's eye measure
without displaying the guide image, the pesition guide
and the panorama guide on the preview screen 210.
Thus, as shown in FIGS. 19A-19C, the user is taking
multiple photographs of a train traveling through the
mountain side.

[0159] Then, the plurality of images are connected to
construct a panorama picture through the image proces-
sor 129 (FIG. 5) and stored in the memory 160 (step
8520). The controller 180 also displays the panorama
picture on the preview screen 210 (step S530). Then, the
controller 180 determines whether the panorama picture
has an omitted part (step S540).

[0160] When the controller 180 determines the pano-
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rama picture has an omitted part (Yes in step 8540), the
controller 180 displays the omitted part on the preview
screen 210 through a lattice guide 221, as illustrated in
FIG. 19D (step S550). Subsequently, the user selects
the lattice guide 221 through a touch operation (step
S560) to display an image corresponding to the lattice
guide 221 on the preview screen 210 (step S570). The
displayed image corresponding to the lattice guide 221
is then photographed and stored (step S580).

[0161] After the omitted part of the panorama picture
is additionally photographed, the panorama picture is
stored in the memory 160 (step S590). Further, when the
panorama picture has no omitted part (No in step S540),
the controller 180 can directly store the panorama picture
in the memory 160 (step S5390). Therefore, the user can
take a plurality of pictures subjectively and then addition-
ally photograph an omitted part to easily acquire a pan-
orama picture without using the guide image and the pan-
orama guide.

[0162] Thus,the embodiments ofthe presentinvention
provide several advantages. For example, a terminal us-
er can photograph a plurality of pictures for constructing
apanorama picture suchthatthe plurality of pictures have
improved picture continuity. The user can also be notified
of a correct photographing position based on objective
data without using a subjective method such as user’s
eye measure when photographing a panorama picture.
In addition, the user can freely compose scenes for con-
structing a panorama picture.

[0163] The mobile terminal can also include a cellular
phone, asmart phone, a laptop computer, a digital broad-
casting terminal, personal digital assistants (PDA), a
portable multimedia player (PMP), a navigation system
and so on.

[0164] In addition, according to an embodiment of the
present invention, the aforementioned method can be
embodied as computer readable codes on a computer
readable recording medium. The computer readable re-
cording medium can be any data storage device that can
store data which can be thereafter read by a computer
system. Examples of the computer readable recording
medium include a ROM, RAM, CD-ROM, magnetic
tapes, floppy disks, optical data storage devices, andcar-
rier waves (such as data transmission through the Inter-
net). The computer can include the controller 180 of the
terminal.

[0165] Inaddition, various embodiments of the present
invention can be implemented in a computer or similar
device readable recording medium using software, hard-
ware or a combination thereof, for example.

[0166] According to a hardware implementation, the
embodiments of the present invention can be implement-
ed using at least one of application specific integrated
circuits (ASICs), digital signal processors (DSPs), digital
signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FP-
GAs), processors, controllers, micro-controllers, micro-
processors, electrical units for executing functions. In
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some cases, the embodiments can be implemented by
the controller 180.

[0167] According to software implementation, embod-
iments such as procedures or functions can be imple-
mented with a separate software module executing at
least one function or operation. Software codes can be
implemented according to a software application written
in an appropriate software language. Furthermore, the
software codes can be stored in the memory 160 and
executed by the controller 180.

[0168] As the present invention may be embodied in
several forms without departing from the spirit or essen-
tial characteristics thereof, it should also be understood
that the above-described embodiments are not limited
by any of the details of the foregoing description, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims,
or equivalence of such metes and bounds are therefore
intended to be embraced by the appended claims.

Claims

1. A method of controlling & mobile terminal, the meth-
od comprising:

displaying a panorama guide including a lattice
having at least two rows on a preview screen
when a panorama photographing operation us-
ing a camera on the terminal is performed,
sensing a motion of the terminal; and
displaying a position guide indicating a photo-
graphing position of the terminal when perform-
ing the panorama photographing operation.

2. The method of claim 1, wherein the displaying the
panorama guide overlays the panorama guide on
the preview screen.

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

setting, by a user of the terminal, an order of
photographing images for performing the pano-
rama photographing operation for constructing
a panorama picture; and

marking one section of the |attice of the pano-
rama guide that identifies a first photographed
image of the panorama photographing opera-
tion; andperforming the panorama photograph-
ing preferably in a clockwise or counterclock-
wise direction from the marked one section of
the lattice that identifies the first photographed
image of the panorama photographing opera-
tion.
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4. The method of any one preceding claim, wherein the
sensing step senses at least one of a horizontality
state and forward-and-backward tilting state of the
mobile terminal, and the position guide includes a
predetermined horizontal guide indicating the
sensed horizontality or forward-and-backward tilting
state of the mobile terminal.

5. The method of claim 4, further comprising at least
one of:

comparing a sensed first horizontality state of
the terminal in a position for photographing a
firstimage to a sensed second horizontality state
of the terminal in a position for photographing a
second image; and

changing a state of the displayed horizontal
guide in accordance with an amount of differ-
ence between the sensed first and second hor-
izontality states; andcomparing a sensed first
tilting state of the terminal in a position for pho-
tographing a first image to a sensed second tilt-
ing state of the terminal in a position for photo-
graphing a second image; and

changing a state of the displayed horizontal
guide in accordance with an amount of differ-
ence between the sensed first and secondtitling
states.

6. Themethod of any one preceding claim, further com-
prising:

sensing an acceleration value of the mobile ter-
minal when the mobile terminal is moved from
a position for photographing a first image to a
position for photographing a second image in-
cluded in the panorama photographing opera-
tion for photographing a panorama picture; and
moving a highlight from a first section of the lat-
tice of the panorama guide indicating the first
image to a second section of the lattice of the
panorama guide in accordance with the sensed
acceleration value.

7. A mobile terminal, comprising:

a camera configured to capture images;

a display configured to display a panorama
guide including a lattice having at least two rows
on a preview screen when a panorama photo-
graphing operation using the camera is per-
formed;

a sensor configured to sense a motion of the
terminal; and

a controller configured to control the display to
display a position guide indicating a photograph-
ing position of the termminal when performing the
pancrama photographing operation.
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The mobile terminal of claim 7, wherein the controller
is further configured to perform at least one of:

controlling the display to overlay the panorama
guide on the preview screen; and

marking one section of the lattice of the pano-
rama guide that identifies a first photographed
image of the panorama photographing opera-
tion.

The mobile terminal of claim 8, wherein the controller
is further configured to perform the panorama pho-
tographing in a clockwise or counterclockwise direc-
tion from the marked one section of the lattice that
identifies the first photographed image of the pano-
rama photographing cperation.

The mobile terminal of any one of claims 7 to 9, fur-
ther comprising:

an input unit configured to receive, from a user
of the terminal, an order of photographing imag-
es for performing the panorama photographing
operation for constructing a panorama picture.

. The mobile terminal of any one of claims 7 to 10,

wherein the sensor is further configured to sense at
least one of a horizontality state and forward-and-
backward tilting state of the mobile terminal, and the
position guide includes a predetermined horizontal
guide indicating the sensed horizontality or forward-
and-backward tilting state of the mobile terminal.

The mobile terminal of claim 11, wherein the control-
ler is further configured to compare at least one of:

a sensed first horizontality state of the terminal
in a position for photographing a first image to
a sensed second horizontality state of the ter-
minal in a position for photographing a second
image, and a sensed first tilting state of the ter-
minal in a position for photographing a first im-
age to a sensed second tilting state of the ter-
minal in a position for photographing a second
image, and wherein the controller is further con-
figured to change a state of the displayed hori-
zontal guide in accordance with an amount of
difference between the sensed first and second
horizontality states or tilting states.

The mobile terminal of any one of claims 7 to 12,
wherein the sensor is further configured to sense an
acceleration value of the mobile terminal when the
mobile terminal is moved from a position for photo-
graphing afirstimage to a position for photographing
a second image included in the panorama photo-
graphing operation for photographing a panorama
picture, and
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wherein the controller is further configured to move
a highlight from a first section of the lattice of the
panorama guide indicating the first image to a sec-
ond section of the lattice of the panorama guide in
accordance with the sensed acceleration value.

A method for controlling an operation of a mobile
terminal, the method comptising:

combining a plurality of photographed images
into a panorama picture;

displaying the pancrama picture included at
least one omitted part of the panorama picture;
displaying a lattice guide over the displayed pan-
orama picture;

receiving an input corresponding to a selection
of at least one section of the lattice that corre-
sponds to the omitted part of the panorama pic-
ture;

photographing an image corresponding to the
selected section of the lattice; and

adding the photographed image corresponding
to the selected section of the lattice with the plu-
rality of combined photographed images to con-
struct the panorama picture.

A mobile terminal, comprising:

a camera configured to capture a plurality of
photographed images;

a controller configured to combine the captured
plurality of photographed images into a pano-
rama picture;

a display configured to display the combined
photographed images included at least one
omitted part of the panorama picture; and to dis-
play alattice guide overthe displayed panorama
picture; and

an input unit configured to select at least one
section of the lattice that corresponds to the
omitted part of the panorama picture,

wherein the camera is further configured to photo-
graph an image corresponding to the selected sec-
tion of the lattice, and the controller is further config-
ured to add the photographed image corresponding
to the selected section of the lattice with the plurality
of combined photographed images to construct the
panorama picture.
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FIG. 7
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of earlier fil-
ing date and right of priority to Korean Application No.
10-2008-0087800 filed on September 5, 2008, the con-
tents of which are hereby incorporated by reference here-
in in their entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to image captur-
ing by a mobile terminal equipped with a camera and a
touch screen. The camera of the mobile terminal is con-
trolled via the touch screen. The present invention also
relates to a method of focusing on a specific area of an
image to be captured via the camera by designating the
specific area on the touch screen of the mobile terminal.

DISCUSSION OF THE RELATED ART

[0003] As the functionality of terminals, such as per-
sonal computers, notebooks, and mobile phones, is di-
versified, the terminals have been implemented as mul-
timedia players capable of performing complexfunctions.
For example, the complex functions performed by the
terminals include capturing images and video, playing
music or video files, providing games, and receiving
broadcasts.

[0004] Terminals can be divided into mobile terminals
and stationary terminals according to their motility. Mo-
bile terminals can also be divided into handheld terminals
and vehicle mount terminals depending on how they are
carried while moving.

[0005] In orderto support and increase the functional-
ity of terminals, structural and/or software portions of the
terminals have been continuously improved. In recent
years, a touch screen has been adopted by a variety of
terminals including mobile terminals. The touch screen
tends to have a large screen and is used as an input and
output device to meet various needs of a user to over-
come physical limits, such as the size of the terminals.
Further, efforts have been made to diversify the complex
functions of the terminals as multimedia players accord-
ing to the needs of users and to provide a user interface
(UI) capable of performing these functions conveniently.

SUMMARY OF THE INVENTION

[0006] Accordingto an embodiment of the present in-
vention, a method of capturing an image in a mobile ter-
minal including a camera and a touch screen includes
displaying a preview of the image to be captured on the
touch screen, receiving a first touch input on an area of
the preview, the first touch input being a contact touch
withthe touch screen, recognizingthe area of the preview
receiving the first touch input as an area to be focused,
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focusing on the recognized area of the preview, deter-
mining whetherthe recognized area is focused, and cap-
turing the image when the recognized area is focused.
In one aspect of the present invention, the image is cap-
tured when a secend touch input is received, the second
touch input releasing the contact touch from the touch
screen. Preferably, the image is captured immediately
after receiving the second touch input.

[0007] In one aspect of the present invention, the area
of the preview receiving the first touch input is recognized
as the area to be focused when the first touch input is
maintained for a first predetermined time. The method of
capturing an image may further include displaying a fo-
cusing guide on the touched area upon recognizing the
touched area.

[0008] In one aspect of the present invention, the im-
age is captured when the first touch input is maintained
for a second predetermined time after determining that
the recognized area is focused. The method may further
include notifying a user when the recognized area is fo-
cused. Preferably, notifying the userincludes at least one
of displaying an indicator on the touch screen or output-
ting sound. Preferably, displaying the indicator includes
blinking or changing a color of a focusing indicator, or
blinking or changing a color of afocusing guide displayed
on the preview.

[0009] According to an embodiment of the present in-
vention, a method of capturing an image in a mobile ter-
minal including a camera and a touch screen includes
displaying a focusing guide on acentral area of a preview
oftheimagetobe captured onthe touch screen, receiving
a touch and drop input on the touch screen, wherein the
focusing guide is touched, dragged to and dropped on
an area of the preview to be focused, recognizing the
area of the preview to be focused, focusing on the rec-
ognized area of the preview, determining whether the
recognized area is focused, and captuting the image
when the recognized area is focused. In one aspect of
the present invention, the image is captured when the
drop action is finished and a contact touch with the touch
screen is released.

[0010] Inone aspect of the present invention, the area
of the preview where the focusing guide has been
dropped is recognized as the area to be focused when
a contact touch is maintained on the area of the preview
where the focusing guide has been dropped for a prede-
termined time.

[0011] According to an embodiment of the present in-
vention, a method of capturing an image in a mobile ter-
minal including a camera and a touch screen includes
displaying a preview of the image to be captured on the
touch screen, receiving a touch input on an area of the
preview, the touch input comprising a contact touch and
release of the contacttouch, recognizing the area receiv-
ing the touch input as an area to be focused when the
contact touch is maintained on the area of the preview
for a predetermined time, focusing on the recognized ar-
ea of the preview, determining whether the recognized
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area is focused, notifying a user when the recognized
area is focused, and capturing the image at the end of
the touch input when the contact touch is released from
the touch screen.

[0012] According to an embodiment of the present in-
vention, a mobile terminal includes a camera capturing
an image, a touch screen displaying the image and re-
ceiving a first touch input, the first touch input being a
contact touch with the touch screen, and a controller con-
figured to display a preview of the image to be captured
on the touch screen, recognize an area of the preview
receiving the first touch input as an area to be focused,
focus onthe recognized area, determine whether the rec-
ognized area is focused, and capture the image via the
camera when the recognized area is focused. In one as-
pect of the present invention, the controller is further con-
figured to capture the image when a second touch input
is received, the second touch input releasing the contact
touch from the touch screen. Preferably, the controller is
further configured to capture the image immediately after
receiving the second touch input.

[0013] Inone aspect of the present invention, the con-
troller is further configured to recognize the area of the
preview receiving the first touch input as the area to be
focused when the first touch input is maintained on the
touch screen for a first predetermined time. Preferably,
the touch screen further displays a focusing guide on the
touched area upon recognizing the touched area.
[0014] Inone aspect of the present invention, the con-
troller is further configured to capture the image via the
camera when the first touch input is continuously main-
tained on the preview for a second predetermined time
after the recognized area is focused.

[0015] Accordingto an embodiment of the present in-
vention, a mobile terminal includes a camera capturing
an image, a touch screen displaying the image and re-
ceiving a touch and drop input, and a controller config-
ured to display a focusing guide on a central area of a
preview of the image to be captured on the touch screen,
recognize the area of the preview receiving the touch and
drop input as an area to be focused when the focusing
guide is touched, dragged and dropped on the area to
be focused, focus on the recognized area where the fo-
cusing guide has been dropped, determine whether the
recognhized area is focused, and capture the image via
the camera when the recognized area is focused. In one
aspect of the present invention, the controller is further
configured to capture the image when the drop action is
finished and a contact touch with the touch screen is re-
leased.

[0016] In one aspect of the present invention, the con-
troller is further configured to recognize the area of the
preview where the focusing guide has been dropped as
the area to be focused when a contact touch is main-
tained on the area of the preview where the focusing
guide has been dropped for a predetermined time.
[0017] Accordingto an embodiment of the present in-
vention, a mobile terminal includes a camera capturing
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an image, a touch screen displaying the image and re-
ceivingatouchinput, the touch input comprising a contact
touch and release of the contact touch, and a controller
configured to display a preview of the image to be cap-
tured on the touch screen, recognize an area of the pre-
view receiving the touch input as an area to be focused
when the contact touch is maintained on the preview for
a predetermined time, focus the image to the recognized
area, determine whether the recognized area is focused,
notify a user when the recognized area is focused, and
capturing the image via the camera at the end of the
touch input when the contact touch is released from the
touch screen.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other aspects, features, and ad-
vantages of the present invention will become more ap-
parent upon consideration of the following desctription of
preferred embodiments, taken in conjunction with the ac-
companying drawings.

[0019] Fig. 1 is a block diagram of a mobile terminal
according to an embodiment of the present invention.
[0020] Fig. 2A is a perspective view of a front side of
a mobile terminal according to an embodiment of the
present invention.

[0021] Fig. 2B is a perspective view of a rear side of
the mobile terminal shown in Fig. 2A.

[0022] Figs. 3A and 3B are front views of a mobile ter-
minal according to an embodiment of the present inven-
tion showing an operating state.

[0023] Fig. 4 is a conceptual diagram showing the
proximity depth of a proximity sensor in & mobile terminal
according to an embodiment of the present invention.
[0024] Fig. 5is a flowchart illustrating image capturing
in a mobile terminal equipped with a touch screen ac-
cording to an embodiment of the present invention.
[0025] Figs. 6A to 6E and 7A and 7B are diagrams
illustrating image capturing via a touch screen of a mobile
terminal according to an embodiment of the present in-
vention.

[0026] Figs. 8A and 8B are diagrams illustrating image
capturing via a touch screen of a mobile terminal accord-
ing to another embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0027] Inthe following detailed description, reference
is made to the accompanying drawing figures which form
a part hereof, and which show by way of illustration spe-
cific embodiments of the invention. It is to be understood
by those of ordinary skill in this technological field that
other embodiments may be utilized, and structural, elec-
trical, as well as procedural changes may be made with-
out departing from the scope of the present invention.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
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similar parts.

[0028] A mobile terminal related to the present inven-
tion will now be described in detail with reference to the
accompanying drawings. Itis to be noted that the suffixes
of constituent elements used in the following description,
such as "module” and "unit", are simply used by consid-
ering the easiness of writing this specification, but are
not particularly given importance and roles. Accordingly,
the terminologies "module" and "unit" can be uses inter-
changeably. Further, 2 mobile terminal described in this
specification may include, for example, mobile phones,
smart phones, notebooks computers, terminals for digital
broadcast, personal digital assistants (PDA), portable
multimedia players (PMP), and navigators.

[0029] Fig. 1 illustrates components of a mobile termi-
nal according to an embodiment of the present invention.
The mobile terminal 100 includes components such as
a wireless communication unit 110, an audio/video (A/V)
input unit 120, a user input unit 130, a sensing unit 140,
an output unit 150, memory 160, an interface unit 170, a
controller 180, and a power supply 190. The components
shownin Fig. 1 are notindispensable, butitis understood
that a mobile terminal having greater or fewer compo-
nents may alternatively be implemented.

[0030] The wireless communication unit 110 may in-
clude one or more modules, enabling wireless commu-
nications between the mobile terminal 100 and a wireless
communication system or between the mobile terminal
100 and a network where the mobile terminal 100 is lo-
cated. Forexample, the wireless communication unit 110
includes a broadcast receiving meodule 111, a mobile
communication module 112, a wireless Internet module
113, a short-range communication module 114, and a
position-location module 115.

[0031] The broadcast receiving module 111 receives
broadcast signals and/or broadcast associated informa-
tion from an external broadcast managing entity via a
broadcast channel. The broadcast channel may include
a satellite channel and a terrestrial channel. The broad-
cast managing entity refers generally to a system, which
generates andtransmits broadcast signals and/or broad-
cast associated information, or a system, which receives
previously generated broadcast signals and/or broadcast
associated information and provides them to a terminal.
The broadcast sighals may be implementedas TV broad-
cast signals, radio broadcast signals, and data broadcast
signals, among others. If desired, the broadcast signals
may further include broadcast signals combined with TV
or radio broadcast signals.

[0032] The broadcast associated information refers to
information associated with a broadcast channel, a
broadcast program or a broadcast service provider. The
broadcast associated information may also be provided
via a mobile communication network and received by the
mobile communication module 112.

[0033] The broadcast associated information may ex-
ist in various forms. For example, the broadcast associ-
ated information includes an electronic program guide
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(EPG) of digital multimedia broadcasting (DMB), or elec-
tronic service guide (ESG) of digital video broadcast-
handheld (DVB-H).

[0034] The broadcast receiving module 111 may be
cenfigured to receive breadcast signals transmitted from
various types of broadcast systems. By nonlimiting ex-
ample, such broadcasting systems include digital multi-
media broadcasting-terrestrial (DMB-T), digital multime-
dia broadcasting-satellite (DMB-8), media forward link
only (MediaFLO®), digital video broadcast-handheld
(DVB-H), and integrated setrvices digital broadcast-ter-
restrial (ISDB-T). It is also to be understood that the
broadcast receiving module 111 may be configured to
be suitable for other broadcast systems, which provide
broadcast signals, as well as the digital broadcast sys-
tems. The broadcast signal and/or broadcast associated
information received via the broadcast receiving module
111 may be stored in the memory 150.

[0035] The mobile communication medule 112 trans-
mits/receives radio signals to/from a base station, an ex-
ternal terminal, and an entity over a mobile communica-
tion network. The radio signals may include various forms
of data according to transmission/reception of voice call
signals, video telephony call signals and text/multimedia
messages.

[0036] The wireless Internet module 113 refers to a
module for wireless Internet access. This module may
be internally or externally coupled to the mobile terminal
100. For example, wireless Internet technologies include
wireless LAN (WLAN) (Wi-Fi), wireless broadband (Wi-
Bro), world interoperability for microwave access
(Wimax), and high-speed downlink packet access (HSD-
PA).

[0037] The short-range communication module 114
refers to a module for short-range communications. For
example, suitable short-range communication technolo-
giesinclude BLUETOOTH, radio frequency identification
(RFID), infrared data association (IrDA), ultra-wideband
(UWB), and ZigBee.

[0038] The position-location module 115 is a module
for identifying or otherwise obtaining the location of a
mobile terminal 100. A representative one of examples
of the position-location module 115 includes a global po-
sitioning system (GPS). According to the current tech-
nology, the GPS module 115 can calculate three-dimen-
sional position information on the basis of latitude, lon-
gitude, and altitude with respect to one point (object) on
a specific time by calculating information about the dis-
tance of the one point (object) from three or more satel-
lites and information about the time where the distance
information was measured and then applying trigonom-
etry to the calculated distance information. A method of
calculating position and time information using three sat-
ellites and modifying error of the calculated position and
time information using another satellite is also used. The
GPS medule 115 also continues to calculate a current
location in real-time and calculates velocity information
based on the current location.
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[0039] Furtherreferringto Fig. 1, the A/Vinput unit 120
is configured to input audio or video signals. The AV
input unit 120 may include a camera 121, a microphone
122 andthe like. The camera 121 receives and processes
image frames of still pictures or video cbtained by an
image sensor in a video call mode or a photographing
mode. The processed image frames may be displayed
on the display 151.

[0040] Theimage framesprocessed inthe camera 121
may be stored in the memory 160 or transmitted to the
outside via the wireless communication unit 110. Two or
more cameras 121 may be included accordingtcthe con-
figuration aspect of a terminal.

[0041] The microphone 122 receives external sound
signals in various modes, such as a phone call mode, a
recording mode, and a voice recognition mode, and proc-
esses the sound signals into electrical voice data. The
processed voice data can be convertedinto aform, which
can be transmitted to a mobile communication base sta-
tion through the mobile communication module 112, for
example, in the phone call mode, and then output as a
sound or voice via the output unit 150 such as an audio
output unit 152. Various noise removing algorithms for
removing noise occurring in the course of receiving ex-
ternal sound signals may be implemented in the micro-
phone 122.

[0042] The user input unit 130 generates input data
responsive to user manipulation of an associated termi-
nal or terminals. Examples of the user input unit 130 in-
clude a keypad, a dome switch, a jog wheel, a jog switch,
and a touchpad, such as static pressure/capacitance.
[0043] The sensing unit 140 senses a current status
ofthe mobileterminal 100 and generates asensing signal
for controlling an operation of the mobile terminal 100.
For example, the sensing unit 140 detects an open/close
status of the mabile terminal 100, a position of the mobile
terminal 100, a presence or absence of user contact with
the mobile terminal 100, orientation of the mobile terminal
100, and acceleration/deceleration of the mobile terminal
100. For example, when the mobile terminal 100 is con-
figured as a slide-type mobile terminal, the sensing unit
140 senses whether a sliding portion of the mobile ter-
minal 100 is open or closed. Other examples include the
sensing unit 140 sensing the presence or absence of
power provided by the power supply 190, the presence
or absence of a coupling or other connection between
theinterface unit 170 andan external device. The sensing
unit 140 may further include a proximity sensor 141 which
is described below in more detail.

[0044] The output unit 150 is configured to generate
outputs associated with the sense of sight, the sense of
hearing, tactile sense, and so on and may include a dis-
play 151, the audio output unit 152, an alarm unit 153, a
haptic module 154 and the like.

[0045] Thedisplay 151 displays information processed
inthe mobile terminal 100. For example, when the mobile
terminal 100 is in a phone call mode, the display 151
displays a user interface (Ul) or a graphic user interface
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(GUI), which is associated with a phone call. When the
mobile terminal 100 is in a video call mode or a photo-
graphing mode, the display 151 displays photographed
and/or received images, Ul or GUI.

[0046] The display 151 may be implemented using
known display technologies including, forexample, a lig-
uid crystal display (LCD), a thin film transistor-liquid crys-
tal display (TFT-LCD), an organic light-emitting diode dis-
play (OLED), an aflexible display and a three-dimension-
al display. Some of the displays 151 may be configured
in a transparenttype or a light-transmitting type, enabling
the outside to be seentherethrough. Thisiscalled atrans-
parent display. Representative examples of the transpar-
ent display include a transparent LCD. Some of the dis-
plays 151 may also be configured in a rearside structure
or light-transmitting type of the display 151. Such config-
urations enable a user to see objects located in the rear
of a terminal body through an area occupied by the dis-
play 151 of the terminal body.

[0047] Two or more displays 151 may be present ac-
cording to the configuration type of the mobile terminal
100. For example, a plurality of the displays 151 may be
arranged with them being spaced apart from each other
or integrally on one surface of the mobile terminal 100
and arranged on different surfaces of the mobile terminal
100.

[0048] When the display 151 and a touch sensor,
whichis asensorforsensingatouch operation, constitute
amutually layered structure oratouch screen, the display
151 may also be used as an input device as well as an
output device. The touch sensor may have a form such
as a touch film, a touch sheet, and a touch pad.

[0049] Thetouch sensor may be configuredto convert
a change in the pressure applied to a specific portion of
the display 151 or electrostatic capacitance occurring at
a specific portion of the display 151 into an electrical input
signal. The touch sensor may be configured to sense
pressure atthetime oftouch as well as atouched position
and area.

[0050] When a touch input is received by the touch
sensor, a corresponding signal(s) is sent to a touch con-
troller. The touch controller processes the signal(s) and
transmits corresponding data to the controller 180. Thus,
the controller 180 can determine which area of the display
161 has been touched.

[0051] The proximity sensor 141 may be positioned in
an internal area of the mobile terminal 100, which is sur-
rounded by the touch screen, or near the touch screen.
The proximity sensor 141 refers to a sensor for sensing
objects approaching a specific detection surface or
whether objects exist nearby without a direct contact by
employing electromagnetic force or infrared rays. The
proximity sensor 141 has a longer lifespan than that of a
contact type sensor and also has increased efficiency.
[0052] Examples of the proximity sensor 141 include
a transmit type photoelectric sensor, a direct reflection
type photoelectric sensor, a mirror reflection type photo-
electric sensor, a high frequency oscillation type proxim-
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ity sensor, an electrostatic capacitance type proximity
sensor, amagnetictype proximity sensor, andaninfrared
proximity sensor.

[0053] When the touch screen is an electrostatic type,
the touch screen is configured to sense the proximity of
a pointer based on a change in electric field according
to the proximity of the pointer. In this case, the touch
screen (touch sensor) may be classified as a proximity
sensor.

[0054] Hereinafter, for convenience of description, a
behavior in which a pointer comes close to the touch
screen without touching the touch screen and, therefore,
the pointer is recognized as if it exists on the touch screen
is referred to as a "proximity touch”, and a behavior in
which a pointer is actually touched on the touch screen
is referred to as a "contact touch". A proximity touch po-
sition of the pointer on the touch screen refers to a posi-
tion where the pointer vertically corresponds to the touch
screen when the pointer becomes the proximity touch.
[0055] The proximity sensor 141 isconfiguredtosense
a proximity touch action and a proximity touch pattern,
which includes, for example, a proximity touch distance,
a proximity touch direction, a proximity touch speed, a
proximity touch time, a proximity touch position, and a
proximity touch moving status. Information correspond-
ing to the sensed proximity touch operation and the prox-
imity touch pattern may be output on a touch screen.
[0056] The audio output unit 152 may output audio da-
ta, which is received from the wireless communication
unit 110 or stored in the memory 160, in various modes
including a call-receiving mode, a call-placing mode, a
recording mode, a voice recognition mode and a broad-
cast reception mode. The audio output unit 152 outputs
audio relating to a particular function, for example, call
received or message received, which is performed in the
mobile terminal 100. The audio output unit 152 may be
implemented using receivers, speakers, buzzers, and
the like.

[0057] The alarm unit 153 outputs signals to inform the
occurrence of events in the mobile terminal 100. For ex-
ample, the events occurting in the mobile terminal 100
include signals, including call-received and message-re-
ceived, a key entry signal, and a touch input. The alarm
unit 153 may also output signals to informthe occurrence
of events in different ways other than the audio or video
signal, for example, through vibration. The video signal
orthe audio signal may also be output through the display
151 or the audio output unit 152.

[0058] The haptic module 154 generates a variety of
haptic effects which can be felt by a user. One of repre-
sentative examples of the haptic effects, which are gen-
erated by the haptic module 154, includes a vibration
effect. The intensity and pattern of vibration generated
by the haptic module 154 canbe controlled. Forexample,
different vibrations may be combined or output or se-
quentially output.

[0059] The haptic module 154 may generate various
haptic effects, for example, an effect caused by the stim-
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ulus of arrangement of pins, which move vertically to a
contact skin surface, an effect caused by a stimulus
through spraying force or suction force by the airthrough
an injection nozzle or an inlet, an effect caused by a stim-
ulus passing over the skin surface, an effect caused by
a stimulus through the contact of an electrode, an effect
caused by a stimulus employing electrostatic force, and
an effect caused by the reappearance of afeeling of cold
and warmth employing an element that may absorb or
generate heat, as well as the vibration effect.

[0060] The haptic module 154 may be implemented to
not only transfer the haptic effects through a direct con-
tact, but also make the haptic effects felt through a user’s
body parts such as a finger and an arm. Two or more
haptic modules 154 may be included according to a con-
figuration of the mobile terminal 100.

[0061] The memory 160 may store programs for an
operation of the controller 180 and also temporarily store
input/output data, such as phonebook data, messages,
pictures, and video. The memory 160 may store data
relating to various patterns of vibrations and sounds,
which are output at the time of touch entry on a touch
screen.

[0062] The memory 100 may include at least one type
of storage media, including a flash memory type, a hard
disk type, & multimedia card microphone type, card type
memory such as SD or XD memoty, random access
memory (RAM), static random access memory (SRAM),
read-only memory (ROM), electrically erasable program-
mable read-only memory (EEPROM), programmable
read-only memory (PROM) magnetic memory, magnetic
disk, and optical disk. The mobile terminal 100 may also
operate in association with & web storage that performs
a storage function of the memory 160 on the Internet.
[0063] The interface unit 170 is often implemented to
couplethe mobile terminal 100 with external devices. The
interface unit 170 is configured to receive data or power
from the external devices and transfer the data or power
to each component within the mobile terminal 100 or
transmit data within the mobile terminal 100 to the exter-
nal devices. For example, a wired/wireless headset port,
an external charger port, a wired/wireless data port, a
memory card port, an identity module card port, an audio
input/output (I/O) port, a video I/O port, and an earphone
port may be included in the interface unit 170.

[0064] The identity module is a chip that stores various
pieces of information for authenticating usage right of the
mobile terminal 100 and may include & user identify mod-
ule (UIM), a subscriber identity module (SIM), a universal
subscriber identity module (USIM) and the like. An ap-
paratus equipped with the identity module or identity de-
vice may be fabricated in a smart card form. Accordingly,
the identity device may be connected to the mobile ter-
minal 100 via a port.

[0065] The interface unit 170 may become a passage
through which power source from an external cradle is
supplied to the mobile terminal 100 when the mobile ter-
minal 100 is coupled to the cradle or a passage through
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which a variety of command signals input from the cradle
are transferred to the mobile terminal 100 by a user. The
variety of command signals or power source input from
the cradle may operate as signals to recognize that the
mobile terminal 100 has been mounted in the cradle ac-
curately.

[0066] The controller 180 typically controls the overall
operations of the mobile terminal 100. For example, the
controller 180 performs the control and processing as-
sociated with voice calls, data communications, and vid-
eo calls. The controller 180 may include a multimedia
module 181 for multimedia playback. The multimedia
module 181 may be implemented within the controller
180 or separately from the controller 180. Further, the
controller 180 may perform a pattern recognition
processing in which writing entry or drawing entry per-
formed on a touch screen can be recognized as text and
images.

[0067] The power supply 190 provides internal power
source and/or external power source required by various
components under the control of the controller 180.
[0068] The various embodiments described herein
may be implemented in a recording medium readable by
a computer or its similar devices by employing, for ex-
ample, software, hardware or some combinations there-
of.

[0069] For a hardware implementation, the embodi-
ments described herein may be implemented within at
least one of application-specific integrated circuits
(ASICs), digital signal processors (DSPs), digital signal
processing devices (DSPDs), programmable logic devic-
es (PLDs), field programmable gate arrays (FPGAs),
processors, controllers, micro-controllers, microproces-
sors, other electronic units designed to perform the func-
tions described herein ora selective combination thereof.
In some cases, the embodiments may be implemented
by the controller 180.

[0070] For a software implementation, the embodi-
ments such as procedures and functions may be imple-
mented with separate software modules, each of which
performs one or more of the functions and operations
described herein. Software codes may be implemented
using a software application written in any suitable pro-
gramming language. The software codes may be stored
in the memory 160 and executed by the controller 180.
[0071] Fig. 2A is a perspective view of a front side of
the mobile terminal according to an embodiment of the
present invention. In this embodiment, the mobile termi-
nal 100 has a bar-type terminal body. The present inven-
tion is not limited to the above example, but may be ap-
plied to a variety of configurations in which two or more
bodies are coupled in such a way as to move relative to
each other, such as slide-type, folder-type, swing-type
and swivel-type, and combinations thereof.

[0072] A body includes a case, such as a casing, a
housing, or a cover, constituting an external appearance
of the mobile terminal 100. In the present embodiment,
the case is divided into a front case 101 and a rear case
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102. A variety of electronic components are built in a
space formed between the front case 101 and the rear
case 102. At least one intermediate case may be further
disposed between the front case 101 and the rear case
102. The cases may be fabricated by injecting synthetic
resin or fabricated to have metal materials such as stain-
less steel (STS) or titanium (T1).

[0073] Asshownin Fig. 2A, the display 151, the audio
output unit 152, the camera 121, the user input unit 130
(131, 132), the microphone 122, and the interface unit
170 are disposed in the terminal body, mainly, on the
front case 101.

[0074] The display 151 occupies the greater part of a
main surface of the front case 101. The audio output unit
152 andthe camera 121 are disposedin anarea adjacent
to one of both ends of the display 151, and the user input
unit 131 and the microphone 122 are disposed in an area
adjacent to the other of both ends of the display 151. The
userinput unit 132 andtheinterface unit 170 are disposed
on the sides of the front case 101 and the rear case 102.
[0075] The userinput unit 130 is manipulated in order
to receive commands for controlling the operations of the
mobile terminal 100 and may include the plurality of user
input units 131 and 132. The user input units 131 and
132may also be collectively referredto as a’manipulating
portion’ and may adopt any kind of a method as long as
it has a tactile manner, which allows a user to manipulate
the user input units 131 and 132 while feeling a tactile
sense.

[0076] Contentsinputbyfirstand second manipulating
portions may be set in various ways. For example, the
first manipulating portion may be configured to receive
commands, such as start, stop, and scroll, and the sec-
ond manipulating portion may be configured to receive
commands, such as a volume control of audio output
from the audio output unit 152 or switching of the display
151 to a touch recognition mode.

[0077] Fig. 2B is a perspective view of a rear side of
the mobile terminal 100. Referring to Fig. 2B, an addi-
tional camera 121’ may be mounted on a rear side of the
terminal body or in the rear case 102. The camera 1271’
may be a camera, which faces a direction that is sub-
stantially opposite to a direction faced by the camera 121
shown in Fig. 2A and have pixels different from that of
the camera 121.

[0078] Forexample, the camera 121 may be operated
to capture animage of a user’s face with a relatively lower
resolution that is sufficient to transmit the captured image
to a counterpart party during a video communication. In
contrast, the camera 121’ may be operated to generate
a relatively higher resolution image in order to obtain
higher quality pictures for later use or for communicating
to others. The cameras 121 and 121’ may be installed in
theterminal body such thatthey can be rotated or popped
up.

[0079] A flash 123 and a mirror 124 may be further
disposed adjacent to the camera 121°. The flash 123 ir-
radiates light to a subject when the subject is photo-
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graphed by the camera 121’. The mirror 124 is useful for
assisting a user to position the camera 121 in a self-
portrait mode.

[0080] An audio output unit 152’ may be further dis-
posed on the rear side of the terminal body. The audio
outputunit 152’ may implement a stereo functiontogether
with the audio output unit 152 of the front side, as shown
in Fig. 2A, and may be used to implement a speaker-
phone mode at the time of calls.

[0081] Anantenna 124 for receiving broadcast signals
other than an antenna for calls may be further disposed
on the side of the terminal body. The antenna 124, con-
stituting a part of the broadcast receiving module 111,
as shown in Fig. 1, may be configured to be retracted
from the terminal body.

[0082] The power supply 190 for supplying power to
the mobile terminal 100 may be mounted in the terminal
body. The power supply 190 may be configuredinternally
or externally to the terminal body such that it is directly
detachable therefrom.

[0083] A touch pad 135 for sensing touch may be fur-
ther mounted in the rear case 102. The touch pad 135
may also be configured in a light-transmitting type dis-
play. When the display 151 is configured to output sight
information from its both sides, the sight information can
also be recognized even through the touch pad 135. In-
formation output to both sides of the display 151 may be
controlled by the touch pad 135. Unlike the above de-
scribed embodiment, in one aspect of the present inven-
tion, a display 151 may be further mounted in the touch
pad 135 and, therefore, a touch screen may be disposed
in the rear case 102.

[0084] The touch pad 135 may operate in association
with the display 151 of the front case 101. The touch pad
135 may be disposed in parallel to the display 151 in the
rear of the display 151. The touch pad 135 may have a
size which isidenticalto orsmallerthan that of the display
1561.

[0085] Hereinafter, an associated operation method of
the display 151 and the touch pad 135 is described with
reference to Figs. 3A and 3B. Figs. 3A and 3B are front
views of a mobile terminal according to an embediment
of the present invention. Various kinds of visual informa-
tion may be displayed on the display 151. Such informa-
tion may be displayed in the form of text, numerals, sym-
bols, graphics, icons and the like.

[0086] In order to input such information, at least one
of the text, numerals, symbols, graphics and icons may
be displayed as a specific arrangement such that it may
be implemented in the form of a keypad. This keypad
may be referred to as a so-called 'soft key’.

[0087] Fig. 3A illustrates that touch applied to the soft
keys is input through the front side of a terminal body.
The display 151 may be operated over the entire region
or operated in the state in which the display is divided
into a plurality of regions. In the latter case, the plurality
of regions may be configured such that they operate in
conjunction with each other.
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[0088] For example, an output window 151 a and an
input window 151b are displayed on upper and lower
sides of the display 151, respectively. Soft keys 151¢, on
which numerals for entering a number, such as a tele-
phcne number, are displayed, are output to the input win-
dow 151 b. When the soft keys 151c are touched, nu-
merals corresponding to the touched soft keys are dis-
played on the output window 151 a. If the first manipu-
lating portion or the user input unit 131 is manipulated,
call connection to a telephone number displayed on the
output window 151 a is attempted.

[0089] Fig. 3B illustrates that touch applied to the soft
keys is input through the rear side of a terminal body.
While the terminal body is vertically disposed in portrait
orientation in Fig. 3A, in Fig. 3B, the terminal body is
horizontally disposed in landscape orientation. The dis-
play 151 may be configured to have its output screen
changed accordingto the orientation of the terminal body.
[0090] Further referring to Fig. 3B, a text entry mode
is actuated in the mobile terminal 100. An output window
135a and an input window 135b are displayed on the
display 151. Soft keys 135¢ in each of which at least one
of text, symbols, and numerals is displayed may be ar-
ranged in plural number in the input window 135b. The
soft keys 135¢ may be arranged ina QWERTY key form.
[0091] When the soft keys 135¢ are touched through
atouch pad 135, text, numerals, or symbols correspond-
ing to the touched soft keys, are displayed on the output
window 135a. As described above, touch input through
the touch pad 135 can prevent the soft keys 135¢ from
being covered with fingers at the time of touch as com-
pared with touch input through the display 151. When
the display 151 and the touch pad 135 are transparent,
fingers located in the rear of the terminal body can be
seen through the naked eye, enabling more accurate
touch input.

[0092] The display 151 or the touch pad 135 may be
configured to receive touch input through scrolling, as
wellastheinputmethod disclosedinthe above discussed
embodiments. A user can move a cursor or pointer lo-
cated in an object, for example, an icon, which is dis-
played on the display 151, by scrolling the display 151
or the touch pad 135. Furthermore, when a finger is
moved on the display 151 or the touch pad 135, a path
along which the finger moves may be visually displayed
on the display 151. This may be useful when editing im-
ages displayed on the display 151.

[0093] One of the functions of the mobile terminal 100
may be executed when the display 151 or touch screen
and the touch pad 135 are touched at the same time
within a specific time period. When the display 151 or
touch screen and the touch pad 135 are touched at the
same time, a user may clamp the terminal body using
his thumb and index finger. One of the functions may be,
for example, activation or inactivation of the display 151
or the touch pad 135.

[0094] The proximity sensor 141 described with refer-
ence to Fig. 1 is described in more detail with reference
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to Fig. 4. Fig. 4 illustrates the proximity depth of the prox-
imity sensor. As shown in Fig. 4, when a pointer, such
as a user’s finger, approaches a touch screen, the prox-
imity sensor 141 disposed within ornearthe touch screen
detects such approach and outputs a proximity signal.
[0095] The proximity sensor 141 may be configured to
output a different proximity signal depending on a dis-
tance between the pointer in proximity and the touch
screen, and the distance is referred to as a "proximity
depth." A distance in which a proximity signal is output
when a pointer approaches the touch screen is called a
detection distance. In short, the proximity depth can be
determined by comparing proximity signals output from
a plurality of proximity sensors 141 detecting different
proximity depths.

[0096] Fig. 4 shows a cross section of a touch screen
in which the proximity sensor 141 capable of detecting,
for example, three proximity depths is disposed. Alterna-
tively, a proximity sensor 141 capable of detecting less
than three, or four or more proximity depths is also pcs-
sible. Specifically, when the pointer is directly touched
on the touch screen (Do), it is recognized as a contact
touch. When the pointer is separated from the touch
screen at a distance D, or less, it is recognized as a
proximity touch of a first proximity depth. When the point-
er is separated from the touch screen by more than a
distance D, and less than a distance D,, it is recognized
as a proximity touch of a second proximity depth. When
the pointer is separated from the touch screen by more
than a distance D, and less than a distance Dy, itis rec-
ognized as a proximity touch of a third proximity depth.
In addition, when the pointer is separated from the touch
screen by a distance Dy or more, it is recognized that a
proximity touch is released.

[0097] Accordingly, the controller 180 recognizes the
proximity touch as various input signals according to a
proximity distance or a proximity position of the pointer
with respect to the touch screen and can perform various
operation controls based on the recognized various input
signals. In the following description of the present inven-
tion, the display 151 is implemented as a touch screen
and the term touch screen 151 will be used instead of
the display 151. Further, in the following description,
‘touch’ includes both a proximity touch and a contact or
direct touch. Moreover, 'touch input’ includes all types of
input signals corresponding to various types of touches,
such as touch down, touch up, the lapse of a present
sustain time subsequent to touch, drag and drop.
[0098] Fig.5is aflowchartillustrating a process of cap-
turing an image in a mobile terminal equipped with a
touch screen according to an embodiment of the present
invention. Figs. 6A to 6E and 7A and 7B illustrate a proc-
ess performed on the touch screen ofthe mobile terminal,
each figure corresponding to a different step in the flow-
chart shown in Fig. 5. An image capturing method in the
mobile terminal 100 including the touch screen according
to an embodiment of the present invention is described
with reference to Figs. 5 to 7B.
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[0099] When a camera function is selected from a
menu displayed on the touch screen 151, including the
sensing unit 140, or when a camera function of the cam-
era 121 or 121’ in the mobile terminal 100 is initiated in
response to a user input received via the user input unit
130 [S210], the controller 180 displays a preview of an
image input or received through the camera 121 or 121’
on the touch screen 151 [S220].

[0100] Fig. 6A shows an example in which 8220 is im-
plemented, displaying the preview image on the touch
screen 151. The preview image is displayed on the touch
screen 151 when an image is input through the camera
121 or 121'. For example, the image is processed into a
low-resolution image and then displayed on the touch
screen 151,

[0101] Furtherreferringto Fig. 6A, an auto focus guide
(AFG), indicating a position on which focusing will be
performed orafocus window foran image to be captured,
is generally displayed at a central portion of the touch
screen 151. In one aspect of the present invention, the
AFGis displayedatthe central portion of the touch screen
151 by default when the camera function is initiated. Al-
ternatively, the AFG may notbe displayed when the cam-
era function is initiated until a touch input is received on
the preview image.

[0102] Inthe image capturing method according to an
embodiment of the present invention, a user moves the
AFG to a specific position on the touch screen 151 such
that auto focusing is performed on the specific position
where the AFG is displayed. For example, when a pre-
view image displayed on the touch screen 151 includes
two objects Obj1 and Obj2 as shown in Fig. 6A, the user
touches any one of the two objects to select an object to
be focused. For example, in Fig. 6B, the first object Obj1
is selected by touching Obj 1 with the user’s finger or a
stylus pen.

[0103] When an edge with a sharpness equal to or
higher than a specific level is retrieved at the same po-
sition from image analysis of a plurality of images input
viathe camera 121 or 121’ this is referred to as an object.
According to the present embodiment, auto focusing is
performed when the focus window is moved to a specific
position on the touch screen 151 by a user’s touch input.
Accordingly, in the present invention, focusing on an ob-
ject which is not located at the center of the touch screen
151 is possible.

[0104] In order to perform successful focusing with re-
spectto a position on a preview image selected by touch
according to the auto focusing method described below,
an object or a target on which the focusing will be per-
formed must be present at the selected position. Accord-
ingly, if focusing is performed on the selected position,
focusing is performed also on the object present at the
selected position.

[0105] Accordingly, the controller 180 performs a fo-
cusing operation on an object present at a corresponding
position by focusing on a position corresponding to a co-
ordinate value, which is input according to touch on the
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touch screen 151, thereby without determining whether
the object is present in the focus window or without con-
ducting additional image analysis such as determination
of sharpness for each pixel of the preview image. If fo-
cusing fails due to absence of an object at a position
corresponding to a coordinate value input according to
the touch, the controller 180 may perform focusing on an
object that is adjacent to the position by widening the
AFG or focus window as wide as a preset range based
on the corresponding coordinate value and then re-per-
forming focusing on the adjacent object.

[0106] While the number of objects displayed on the
preview image is two in Figs. 6A-8B for convenience of
description, this configuration is only for illustrative pur-
pose. Itis to be understood that the number of objects is
not limited and auto focusing may be performed when
two or more objects are present on the preview image.
The focusing according to the present invention can be
performed with respect to any selected specific position
and regardless of the position of an object on the screen.
Therefore, an object that is selected by a user may be
any object displayed on the preview image. However,
the controller 180 may be configured such that edge por-
tions of the touch screen 151 are not selected as a po-
sition for auto focusing, as auto focusing may not be per-
formed successfully on the edge portions.

[0107] Fig. 7A shows an example in which the second
object Obj2 istouched and selected on the previewimage
initially shown in Fig. 6A. The controller 180 determines
whether touch input has been received on the touch
screen 151 [S230]. While there are various types of touch
input and the method of the touch input is not limited, in
the present embodiment, touch is sustained for a preset
period of time in order to be recognized as touch input
for auto focusing.

[0108] When the touch screen 151 is touched and the
touch or contact is sustained for a preset period of time,
for example, one second or more, the controller 180
moves the focus window to the touched position and then
displays the AFG at the position of the focus window, as
shown in Fig. 6C. Next, the controller 180 performs auto
focusing at the position of the focus window where the
touchinput has been received [S240]. Control of the cam-
era 121 or 121’ for auto focusing may employ a known
auto focusing mechanism depending on the type of the
camera 121 or 121’. For example, the controller 180 con-
trols focusing on the first object Obj1, present at the se-
lected position, to be performed by directly controlling a
lens provided in the camera 121 or 121’ and a motor for
driving the lens.

[0109] |If the auto focusing on the first object Obj1
present at the selected position is successful [S241: Y],
the controller 180 informs a user that auto focusing has
been successful via the output unit 150 [S243]. For ex-
ample, the controller 180 outputs a shutter sound through
the alarm unit 153 and/or changes the color of the AFG,
as shown in Fig. 6D. Further, the controller 180 may per-
form one or more of a variety of graphic representation
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in combination, including the output of a sound, a change
in the color of an image and/or text on the touch screen
151, flicker and the like.

[0110] Once the user is informed about the result of
focusing on the first cbject Obj1 present at the selected
position, the user subsequently inputs an image captur-
ing command to take a picture or capture the focused
image. According to an embodiment of the present in-
vention, the image capturing command is released of the
contact or touch, for example, by taking off the user’s
finger or the stylus pen from the position where the con-
tact or touch is currently sustained.

[0111] Accordingly, the controller 180 determines
whether an image capturing command has been input
by a user [S250]. If it is determined that the image cap-
turing command has been input, the controller 180 im-
mediately controls the camera 121 or 121’ to capture an
image focused on the first object Obj1 [S260], as shown
in Fig. 6E. While Fig. 6E shows an image captured by
performing auto focusing on the first object Obj1, Fig. 7B
shows an image captured by performing auto focusing
on the second object Obj2.

[0112] As shown in Figs. 6E and 7B, according to the
present invention, a position on which auto focusing will
be performed, that is, a focus window can be changed
by a user. Accordingly, in a captured image, any one
object is focused and may be displayed sharply while the
remaining objects are not focused and may look blurred.
Therefore, even a non-professional photographer can
achieve a high-quality photograph, such that depth of a
close subject is properly represented, by usingthe image
capturing method according to the present invention.
[0113] While the controller 180 may perform image
capturing by determining the end of the contact touch as
the input for an image capturing command as described
above, thus capturing the image right after the contact
touch has been released, the controller 180 may also be
configured to recognize the input for the image capturing
command when a preset period of time has elapsed from
the end of the contact touch, thus performing the image
capturing afterthe preset period of time since the release
of the contact touch.

[0114] Alternatively, after the focusing has been suc-
cessful after the touch had been sustained for a preset
period of time, the controller 180 may inform a user of
the successful focusing such that the user can finish the
touch input. Thereafter, if there is no additional touch
input from the userfor another preset period of time since
the focusing was successful or the contact touch was
released, the controller 180 recognizes an image captur-
ing command after another preset period of time since
the release of the contact touch and controls the camera
121 or 121’ to capture an image at that time point.
[0115] Alternatively, the controller 180 may be config-
ured to display a specific icon for inputting an image cap-
turing command on the touch screen 151 when a camera
function begins or the focusing has been successful such
that the image is captured when the icon is selected by
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the user.

[0116] Figs. 8A and 8B illustrate a process of perform-
ing image capturing in a mobile terminal according to an
embodiment of the present invention. Some of the above
described features may also be applied to this embodi-
ment.

[0117] When the function of the camera 121 or 121’ is
initiated S210 as illustrated in Fig. 5, a preview image is
displayed on the touch screen 151 at 3220. Subsequent-
ly, the controller 180 determines whether touch input has
been received on the touch screen 1561 at S230. In the
present embodiment, the position to be focused on the
preview image is controlled by touch input comprising a
"drag-and-drop" operation.

[0118] Therefore, upon receiving the touch input, the
controller 180 determines whether the touch input is a
"drag-and-drop" operation. In the present invention, the
"drag-and-drop" operation refers to touching or contact-
ing an AFG on a preview image screen as shown in Fig.
8A, and then sliding a finger or a touching object from
the initially contacted position or the AFG to another po-
sition, maintaining the contact with the touch screen 151
during the sliding, thus finishing the touch. This "drag-
and-drop" operation includes a "touch-and-drag" opera-
tion.

[0119] Referring to Fig. 8A, a user petforms a drag-
and-drop operation by touching the position A where the
AFG isinitially displayed and then sliding the finger from
the touched position A to the position B where the first
object Obj1 is positioned on the preview image. If touch
input according to the drag-and-drop operation is gener-
ated [S230: Y in Fig. 5], the controller 180 moves a focus
window to the position B where the drop has occurred
and then displays the AFG at the position of the focus
window, as shown in Fig. 8B. Subsequently, the control-
ler 180 performs auto focusing operation on the position
of the focus window, that is, the position B where the drop
has occurred [S240]. In other words, according to this
embodiment, a user moves the AFG from a first position
to a second position to be focused by the "drag-and-drop"
or "touch-and-drag" operation.

[0120] Inone aspect of the present invention, the con-
troller 180 is configured to move the focus window and
perform the auto focusing operation at the moved focus
window only when the touch or contact is sustained at
the position B where the drop has occurred for a period
of time that is equal to or more than a preset period of
time. If the auto focusing operation on the first object Obj1
or at the selected position B is successful [S241: Y], the
controller 180 informs the user of the successful auto
focusing [S243] via the output unit 150 such that the user
can confirm the focusing with respect to the selected first
object Obj1. Thereafter, an image capturing command
is input, for example, by finishing or releasing the sus-
tainedtouch or contacttouch [S250: Y], andthe controller
180 controls the camera 121 or 121’ to capture the fo-
cused image of the first object Obj1, as shown in Fig. 6E
[S2860].
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[0121] Alternative to the above described embodi-
ment, in one aspect of the present invention, the control-
ler 180 may be configured to move the focus window to
the position B where the drop has occurred and control
the camera 121 or 121’ to perform the auto focusing op-
eration immediately after the drag-and-drop operation is
executed. Thereafter, if additional touch input is not en-
tered by a user for a preset period of time, the controller
180 captures an image when the preset period of time
elapses.

[0122] The above described image capturing method
in a mobile terminal equipped with a touch screen ac-
cording to the presentinvention may be recorded in com-
puter-readable recording media as a program for being
executed in computers. The image capturing method in
the mobile terminal equipped with the touch screen ac-
cording to the presentinvention may be executed through
software. When the image capturing is executed through
the software, the constituting means of the present in-
vention are code segments executing a necessary task.
Programs or code segments may be stored in processor-
readable media or transmitted through computer data
signals combined with carriers over transmission media
or a communication network.

[0123] Computer-readable recording media include all
kinds of recording devices in which data capable of being
read by a computer system is stored. For example, the
computer-readable recording media may include ROM,
RAM, CD-ROM, DVD-ROM, DVD-RAM, magnetic tapes,
floppy disks, hard disks, and optical data storages. The
computer-readable recording media may also be stored
and executed as codes, which are distributed into com-
puter apparatuses connected over a network and read-
able by computers in a distributed manner.

[0124] According to the inventive mobile terminal in-
cluding the touch screen and the method of capturing
images using the same, focusing can be performed on
any object which is present at a specific position on a
preview image to be captured by a simple touch input
action. The position to be focused may be changed easily
through a simple touch input method without the need
for searching a menu or manipulating a key button, there-
by facilitating user convenience.

[0125] Further, according to the present invention, a
photographing command for a camera can be input
through a series of one-touch operation on a touch
screen. Accordingly, usability of the device is improved
withoutthe need for separately inputting a photographing
command via an external input device to manipulate the
camera.

[0126] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.
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Claims

A method of capturing an image in & mobile terminal
comprising acamera and atouch screen, the method
comprising:

displaying a preview of the image to be captured
on the touch screen;

receiving a first touch input on an area of the
preview, the first touch input being a contact
touch with the touch screen;

recognizing the area of the preview receiving
the first touch input as an area to be focused;
focusing on the recognized area of the preview;
determining whether the recognized area is fo-
cused; and

capturing the image when the recognized area
is focused.

The method of claim 1, wherein the image is captured
when a second touch input is received, the second
touch input releasing the contact touch from the
touch screen.

The method of any cne of claims 1 and 2, wherein
the image is captured immediately after receiving
the second touch input.

The method of any one of claims 1 to 3, wherein the
area of the preview receiving the first touch input is
recognized as the area to be focused when the first
touch input is maintained for a first predetermined
time.

The method of any one of claims 1 to 4, further com-
prising:

displaying afocusing guide on the touched area
upon recognizing the touched area.

The method of any one of claims 1 to 5, wherein the
image is captured when the first touch input is main-
tained for a second predetermined time after deter-
mining that the recognized area is focused.

A mobile terminal comprising:

a camera capturing an image;

atouch screen displaying the image and receiv-
ing a first touch input, the first touch input being
a contact touch with the touch screen; and

a controller configured to:

display a preview of the image to be cap-
tured on the touch screen;

recognize an area of the preview receiving
thefirsttouchinputasanareatobefocused;
focus on the recognized area;
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determine whether the recognized area is
focused; and

capture the image via the camera when the
recognized area is focused.

The mobile terminal of claim 7, wherein the controller
is further configured to capture the image when a
second touch input is received, the second touch
input releasing the contact touch from the touch
screen.

The mobile terminal of claim 8, wherein the controller
is further configured to capture the image immedi-
ately after receiving the second touch input.

The mobile terminal of any one of claims 7 to 9,
wherein the controller is further configured to recog-
nize the area of the preview receiving the first touch
input as the area to be focused when the first touch
input is maintained on the touch screen for a first
predetermined time.

The mobile terminal of any one of claims 7 to 10,
wherein the touch screen further displays a focusing
guide on the touched area upon recognizing the
touched area.

The mobile terminal of any one of claims 7 to 11,
whereinthe controlleris further configuredto capture
the image via the camera when the first touch input
is continuously maintained on the preview for a sec-
ond predetermined time after the recognized area is
focused.

The mobile terminal of any one of claims 7 to 12,
wherein the controller is further configured to notify
a user when the recognized area is focused.

The mobile terminal of claim 13, wherein the control-
ler is configured to notify the user by at least one of
displaying an indicator on the touch screen or out-
putting sound.

The mobile terminal of claim 14, wherein the control-
ler is configured to display the indicator by at least
one of blinking or changing a cclor of a focusing in-
dicator, or blinking or changing a color of a focusing
guide.
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U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

APPLICATION AS FILED — PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/561,090 12/04/2014 | [ 7o ve mailed
eNTITY: [X] LARGE []smALL [ ] MicRO

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 asic Fee N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
D SEARCH FEE N/A N/A N/A
(37 CFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A
TOTAL CLAIMS , N
(87 CFR 1.16(1)) minus 20 = X3 =
INDEPENDENT CLAIMS , N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
0 of paper, the application size fee due is $310 ($155
’(ASF;PC';;%U?(’:))S'ZE FEE for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[] MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
— 12/04/2014 | Ar7en PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
5 AMENDMENT PAID FOR
S | [oalerem 20 Minus | = 20 -0 x $80 = 0
3 .
Independ .
Z ok |3 Minus | -3 -0 x 5420 - 0
<§t [] Application Size Fee (37 GFR 1.16(s))
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD’L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
AMENDMENT PAID FOR
Total (37 cFR . ; .
1.16(i)) Minus = X $ =
Independent . !
(272€§r11.1ee?(h)) Minus = X $ =

] Application Size Fee (37 GFR 1.16(s))

AMENDMENT

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16()))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LDRC
/PAMELA ROGERS/

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/561,090
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
14/561,090 12/04/2014 1629 1600 2060-3697C1C2 20 3
CONFIRMATION NO. 5752
35884 FILING RECEIPT
LEE, HONG, DEGERMAN, KANG & WAIMEY
660 S. FIGUEROA STREET IR A MR
Suite 2300 000000072 5

LOS ANGELES, CA 90017
Date Mailed: 12/19/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

Woo Chang CHUN, Seoul, KOREA, REPUBLIC OF;

Jin Sang YUN, Seoul, KOREA, REPUBLIC OF;

Ja Won KOO, Seoul, KOREA, REPUBLIC OF;
Applicant(s)

LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF
Assignment For Published Patent Application

LG ELECTRONICS INC., Seoul, KOREA, REPUBLIC OF

Power of Attorney: The patent practitioners associated with Customer Number 035884

Domestic Priority data as claimed by applicant
This application is a CON of 13/174,549 06/30/2011 PAT 8913176
which is a CIP of 12/351,591 01/09/2009 PAT 8416306

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

REPUBLIC OF KOREA 10-2008-0087800 09/05/2008

REPUBLIC OF KOREA 10-2010-0098558 10/11/2010

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
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Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 12/17/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/561,090

Projected Publication Date: 03/26/2015
Non-Publication Request: No

Early Publication Request: No
Title

MOBILE TERMINAL AND METHOD OF PERFORMING MULTI-FOCUSING AND
PHOTOGRAPHING IMAGE INCLUDING PLURALITY OF OBJECTS USING THE SAME

Preliminary Class
514
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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A HEES/AR), 22 3, 20 294 T2E 7AE 7 A

271009 @ FEE FAA o) BEI100)9 FA4L AR A% A3
NEE BANNL. DB Bl 0% VR0 EhIE F AN A ik
ole Eo AW oRE AT F Avk. Ea@, A FEFLA0N AL FF

51-12

195 of 713



<43

<4d>

<45

<46

HMZE 2T : 2008-09-05
o5, ARHCIAF(170)4] 95 717] 2% A7 3 #dd A4 Ve g9e

FE Qe ®E, A7 AAR0T 22 AN4DE EEE T e

il
v
-z
=
(oq]
=
rr
>
&K
ol
&
=
rlr
4

)
olrt
£
uc
nt)
i
mfpe
I
fo
1
o
>
L
i
a3
=

2ZG o] R (151)E o @27](100)N M AgEs ARE EA] 23T

dg 5o, olF TE7|7 BT FEd AY FEe AHE Ul(User Interface)

+ GUI(Graphic User Interface)& RZA|FT}F. o]F ©L7)(100)7F 34 53 EE
T Z3Y REQ A ydde 29 Be/E e 9 B UL GUIE BA @
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[/0(Input/Output) EE, o]o]& LE Fo] AEdo]AR(170)d £gd 4 9o},
A HEE olF WaEV(100)9 AME %S ¢1FE] 9T 4% ARE A
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(170), Aol F-(180) 2 AY Fo5(190) 55 =94 F dth. = 1o =A1HE +

Jorgol B4He AL ohjolAl, TRT we PHRAEE 27} Tuvt 3
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CE W ARE g9d JHE 42 ¢ o dE 20l

o [e}

oy
s

DMB(Digital Multimedia Broadcasting)?] EPG(Electronic Program Guide) %=
DVB-IIDigital Video Broadcast-llandheld) 9] ESG(Electronic Service Guide) T
FHE E=ATE 7 ol

&7 WE ol EEAID2, AF B A&EE o)&ste] WE AEE
Alsl=4], &3], DMB-T(Digital Multimedia DBroadcasting-Terrestrial), DMB-
S(Digital Multimedia Broadcasting-Satellite), MNediaFLO(Media Forward Link

Only), DVB-H(Digital Video Broadcast-Handheld), [SDB-T(Integrated Services
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A AEHY RE(1DE o)F wr)nel ARG 948 5 v A 2
HY 7|27  WLAN(Wireless LAN)(Wi-Fi),  Wibro(Wireless  broadband),
Wimax(World Intcropcrability for Microwave Access), HSDPA(High Speed Downlink

Packet Access) wo] o]4= 4 r},

278 B4 LE(114) S ZAE 4L 9% LE5L ddtr. 27

i)

==Y

w2

7|E & EFE2(Bluetooth), RFID(Radio Frequency Identification), &4 F4l

(IrDA, infrared Data Association), UWB(Ultra Wideband), ZigBee w©] ¢]&%

AAAE BEAB)E oF w79 fdHE FddAd 7] AP
REoT, A7) YAAR REY hr A o 2E GPS(Global Position System) &
Fol ok, @A 7)Eo] FtA, A7) GPSEE(115)S, 4 AA(AAe] 37 o4

o) 9HozFE Woln Jlge] #Wa AR, 47 717 ARA S4E A7l B

-

@ AEE AP 08 A 4EE A PRl AU 28goEM, I A7
o AACRADA W 9=, A, D TEel wE 3499 9N FRE AED

Ak, olt, 39 QHE olgnel 9 L AT ARE Ve, © 0E

+

i}

17He) $& oldated V] dEd 4R 2 AL AW LAE s By =

@ AHEET gk S REINS @ ANE HANCE A% AEHL 1E o

T 15 #A=zsbA, A/V(Audio/Video) YEFE(120)E 209 Al = v
AE UYgS Y Ao wm, o] 1219 mlol=(122) o] Zd"E &
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A HEES/AR), 22 3, 20 294 T2E 7AE 7 A

271009 @ FEE FAA o) BEI100)9 FA4L AR A% A3
NEE BANNL. DB Bl 0% VR0 EhIE F AN A ik
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dg 5o, olF TE7|7 BT FEd AY FEe AHE Ul(User Interface)

+ GUI(Graphic User Interface)& RZA|FT}F. o]F ©L7)(100)7F 34 53 EE
T Z3Y REQ A ydde 29 Be/E e 9 B UL GUIE BA @

OAaZge) (1) 44 gaFZolliquid crystal display), 29 =

A2~ HA Ao (thin film transistor-liquid erystal display), 7] 2

% r}o]Qe E(organic light-emitting diode), =Z="A|E v2=Zdo]({lexible
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A9 EE(5OE ARAA A5 Bal 37 mdd 992 & Qe B

ofTh, AL E7lEtely 2 Fo T RAL Bl &7 ARE A & YES
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TEE 2 o Y LE0)S Fo d27I00009 7 BFe] wep 278 o]
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el alE S ok
AR E(160)E AofF(180)y FFAL A% 28 44T ¢ dua, o

/EEHE YolHEdE
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of, &5, "AA, AAGR, F9Y Ti= dA A
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TR Sy A WREF(160)E ] HA2a7 Ao 54 SEA £9yE
e e s 3 g B39 dHeolHE AT 5 .

Al 5-(160)= EWA ®Ee Bd(flash memory type), sFEUAA BY
(hard disk type), f@E|Ut]o] 7tE nlo]a2 2 E}Y(multimedia card micro type),
712 B9 dRE(dE 5o D = XD w58 T), #(Random Access Memory,
RAM),  SRAM(Stalic Random Access Memory), H(Read-Only Memory, ROM),
EEPROM(Electrically Erasable Programmable Read-Only Memory) ,
PROM(Programmable Read-Only Memory) A7) Wl=#, A7 O3, JrjL3 F 4
ol shvte] Bde AdmAlE 2T £ dvk. olF wEVI00= HH
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Fol Fhald FAE dZEs= TE, 20]2 1/0(Input/Output) TE, H[TL
[/0(Input/Output) EE, o]o]& LE Fo] AEdo]AR(170)d £gd 4 9o},
A HEE olF WaEV(100)9 AME %S ¢1FE] 9T 4% ARE A
A3 JorA, ALEA dF EE(User Identify Module, UIM), ZI¥A 2lF EFE
(Subscriber Identify Module, SIM), A& AF&x} 21 & (Universal Subscriber

Identity Module, USIM) T& % & vy, ¥ ZEo] Fa]d FX (o] '3

S
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A= LEE F3ko] 2270002 928 5 Y.
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process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
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National Stage of an International Application under 35 U.S.C. 371
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Application Number 14561090

Filing Date 2014-12-04

INFORMATION DISCLOSURE

First Named Inventor | Woo Chang CHUN
STATEMENT BY APPLICANT

L. Art Unit 2662
( Not for submission under 37 CFR 1.9%)

Examiner Name KHAN, USMAN A

Aftorney Docket Number 2060-3697C1C2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Hamry Lee/ Date (YYYY-MM-DD) 2016-01-12

Name/Print Harry Lee Registration Number 56,814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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the application.
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Filing Date 2014-12-04
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( Not for submission under 37 CFR 1.9%)

Examiner Name KHAN, USMAN A

Aftorney Docket Number 2060-3697C1C2

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature MHarry S. Leef Date (YYYY-MM-DD) 2016-08-08

Name/Print Harry S. Lee Registration Number 56,814

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Customer No. 35884 Attorney Docket No. 2060-3697C1C2

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Art Unit: 2662
Woo Chang CHUN, et al.
Application No:  14/561,090 Examiner: KHAN, USMAN A
Filed: December 4, 2014
FOR: MOBILE TERMINAL AND Conf. No.: 5752

METHOD OF PERFORMING MULTI-
FOCUSING AND PHOTOGRAPHING IMAGE
INCLUDING PLURALITY OF OBJECTS
USING THE SAME

TRANSMITTAL OF
INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P. O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

Regarding a statement of relevancy, Applicant notes that references cited in the
accompanying PTO/SB/08a form were first cited in the Korean Office Action dated June 8, 2016
for Korean Application Serial Number 10-2010-0098558. A copy of the Korean Office Action is

also listed in the accompanying PTO/SB/08a form as a non-patent literature document.

Respectfully submitted,
Lee, Hong, Degerman, Kang & Waimey

Date: August 8, 2016 By:  /Harry S. Lee/
Harry S. Lee
Registration No. 36,814
Agent for Applicant(s)

Customer No. 35884
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IMAGING APPARATUS, IMAGING METHOD AND PROGRAM

inventor{s):
Applicant({s}:
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PURPOSE: An imaging apparatus, an imaging method and a program are provided o
stabilize photographing without an operation error due {o differences belween
nidividuals by a simple operation sysiem in which the user can intuilively grasp the
position of an AF area. CONSTITUTION: An imaging apparatus{10) includes a conirol
urit{ 1) io condrol the whole operation of the imaging apparatus, an operation inpul unit
{31 lo receive an input operation of a user to the imaging apparaius, a slorage unil{4)
including a recording medium such as a semiconductor memory, and a display unit{d}
ncluding an LCD{ELiquid Crystal Display) or the like. The control unil reads and
exacutas a control program({2} stored in the storage unit, and funclions as, for example,
a mode selling unit{2a), an AF area selling unit{Zb}, an Ak area selling unit{2e), a
display control unit(Zd) and a main control unit{Ze). The contral unil sets a mods of the
imaging apparatus by the mode selling unit. In more detall, the mode includes, for
example, an AF mode such as a multi AF mode or a spol AF mode, and an AE mode
such as a mullt AR mode or 2 spot AE mode. The mode setling unil may setsuch a
mode based on the user input to the operation inpul unit or may avtomatically set
according to an imaging condifion. Here, the mulll AF mode is a mode in which AF
control is performed on plural areas or points in & picked-up image, and is sometimes
called a muiti-area AR or a mulli-point AR, I such a mulli AF mode, as comparad with
the spot AR mode, a multl AR area is sel in a relatively wids area in a soreen{100) of
the display unit, and focusing is aulomalically performed with reference to the wide
mulll AF area. The mulll AF frame is set in an AF delectable frams represeniting a
mandmum area where AR detection can be performed in the soreen.
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(EN) PURPOSE: An imaging apparatus, an imaging method and a program are provided to stabilize photographing without an operation error
due to differences between individuals by a simple operation system in which the user can intuitively grasp the position of an AF area.
CONSTITUTION: An imaging apparatus(1Q) includes a control unit(1) to control the whole operation of the imaging apparatus, an operation
input unit(3) to receive an input operation of a user to the imaging apparatus, a storage unit(4) including a recording medium such as a
semiconductor memory, and a display unit(5) including an LCD(Liquid Crystal Display) or the like. The control unitreads and executes a
control program(2) stored in the storage unit, and functions as, for example, a mode setting unit(2a), an AF area setting unit(2b), an AE area
setting unit(2c), a display control unit(2d) and a main control unit(2e). The control unit sets a mode of the imaging apparatus by the mode
setting unit. In more detail, the mode includes, for example, an AF mode such as a multi AF mode or a spot AF mode, and an AE mode such as
a multi AE mode or a spot AE mode. The mode setting unit may set such a mode based on the user input to the operation input unit or may
automatically set according to an imaging condition. Here, the multi AF mode is a mode in which AF control is performed on plural areas or
points in a picked-up image, and is sometimes called a multi-area AF or a multi-point AF. In such a multi AF mode, as compared with the spot
AF mode, a multi AF area is setin a relatively wide area in a screen(100) of the display unit, and focusing is automatically performed with
reference to the wide multi AF area. The multi AF frame is set in an AF detectable frame representing a maximum area where AF detection can
be performed in the screen. COPYRIGHT KIPO 2010
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