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Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450
Alexandria, Virginia 22313-1450
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[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221
CONFIRMATION NO. 4369
182086 POA ACCEPTANCE LETTER
DAIGNAULT IYER LLP
8229 Boone Boulevard A
SUITE 450 0OC000000083673605

VIENNA, VA 22182
Date Mailed: 01/29/2025

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 01/17/2025.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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Amazon v. SoundClear
US Patent 9,070,374
Amazon EX-1012
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
P.0O. Box 1450

Qlwc:,a‘l:g;g,g‘fégixﬂ: 22313-1450
[ APPLICATION NUMBER FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221
CONFIRMATION NO. 4369
26360 POWER OF ATTORNEY NOTICE
Renner Kenner Greive Bobak Taylor & Weber Co., LPA

Huntington Tower, Suits 400 A AT
106 South Main Street 0OC000000083673532

Akron, OH 44308-1412

Date Mailed: 01/29/2025

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/17/2025.
+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: JVC Kenwood Corporation

Application No./Patent No.: 9,070,374 Filed/Issue Date: 02/19/2013

Titled: Communication Apparatus and Condition Notification Method for Notifying a Used Condition of Communication Apparatus by Using a Light-Emitting Device Attached to Communication Apparatus
SoundClear Technologies, LLC a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

D There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Masaya, Konishi; Tatsuya, Onoda To: JVC Kenwood Corporation
The document was recorded in the United States Patent and Trademark Office at
Reel 029830 , Frame 0551 , or for which a copy thereof is attached.
> From: JVC Kenwood Corporation To: SoundClear Technologies, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 064988 , Frame 0289 , or for which a copy thereof is attached.

[Page 1 of 2]

This collection of information is required by 37 CFR 3.73(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 USPTQO. 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.

-3-



PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

D Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Kevin H Sprenger/ 01/17/2025

Signature Date

Kevin H. Sprenger 79,466

Printed or Typed Name Title or Registration Number

[Page 2 of 2]




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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UNITED STATES PO, Box 1450
PATENT AND TRADEMARK OFFICE Alexandria, Vm?l]gptg_ggg

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
13/770,236 01/17/2025 09:11:01 AM Z ET KYO.P0221

Title of Invention

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A
USED CONDITION OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE
ATTACHED TO COMMUNICATION APPARATUS

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT # 9070374
under 35 USC 111(a)

CONFIRMATION # 4369 FILED BY  Kevin Sprenger
PATENT CENTER # 68791499 FILING DATE  02/19/2013
CUSTOMER # 26360 FIRST NAMED ~ Masaya KONISHI
INVENTOR
CORRESPONDENCE - AUTHORIZED BY
ADDRESS
Documents TOTAL DOCUMENTS: 2
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
1.15.2025_POA_8070374_Si 1 Power of Attorney 654 KB
gned.pdf
1.17.2025 3.73Statement_P 3 Assignee showing of 117 KB
TO-96_9070374.pdf ownership per 37 CFR 3.73
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

1D1DB5CDAEA8002C7E8860B43CEB30B986FB2505137664856
192BES51AF5696ED20A6A4D75985E62F9851231029B155A948
4D1F67B275F3A2286688B71D7D352

1.15.2025_POA_9070374_Sign
ed.pdf
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22E3C20D4EF373F986A0F837148DE6F2E5C88E62CE6AS51E8
D76BCA10194AD09CA3CFA7A5A88F936E421016B9A63A6844
B8EAE8256B69ADF4C1A8E60A9677626

1.17.2025_3.73Statement_PTO
-96_9070374.pdf

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 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/EQ/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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. TOVAIAMER (0715
Document Descriptiont Power of Atlomey Approved f it i e beed

through O I0/2025, OMB 0850025
U8 rid Traudamark Cfios; U, P&RTMFE\ T OF COMMERCE
Uit e Papsrwork Reduction Act of 1983, no persons ams required to respond o a co'!emm- o rdormation dilsss § displayvs & valid OMEB control muraber
.
POWER OF ATTORNEY BY APPLICANT
.

 hereby revoke all previous powers of atiormey given in the application identifisd in gither the attached ransmittal letter or
the hoxes below,

Application Number Filing Date

13/770,236 02/19/2013

{Note: The boxes above may be left blank i information is provided on form PTO/AIAGZA)

{ hereby appoint the Paterd Practitioner{s) associaled with the following Customer Number as myfour alforney{s) or ageni{s}, and
to transact all business in the United States Patent and Trademark Office connacied therewith for the application referenced in
the altached ransmitial letter form PTO/AIA/GZA) or identified abover [y

OR 182086

D { heraby appoint Practifioner(s) named in the attached list (form PTO/AIAB2C) as mylour alforney(s) or ageni{s), and to transact
all business in the United States Palent and Trademark Office connaected therewith for the patent application referenced in the
attached transmittal letter form PTO/RIAB2A) or identified above. {Note: Complete form PTOAIAGBZC )

Please recognize or change the correspondence address for the application identified in the attached fransmittal
letter or the boxes above to;

The addrass associated with the above-mentioned Customer Number
OR

D The addrass associated with Custorner Number:
OR

D Firm ar
individual Name

Address

City | State | Zip |

Country

Telephone ; Emall ‘

I am the Applicant {if the Applicant is a juristic entity, list the Applicant name in the box):

SOUNDCLEAR TECHNOLOGIES LLC

D Invertar or Joind Inventor {title nol required below)

D Legal Representative of a Deceased or Legally Incapacitated inventor {fitle not required below)
Assignee of Parson o Whom the Inventor is Under an Obligation o Assign {provide signar’s iitle i applicant is a juristic entity)

D Parson Who Otherwise Shows Sufficient Prapristary interest (e g., @ petlition uader 37 CFR 1.48{b)}2} was granted in the
application or is concurrently being filed with this document} {provide sigher's title if applicant is a junstic antity)
SIGNATURE of Applicant for Patent

The undersigned (whose tstle is supphed below)} is authorizad to act on behalf of the applicant (e.q., where the applicant is a jusistic entity).

Signature ! Date (Optional} l
Name YiLu
Titie Authorized Signatory, SOUNDCLEAR TECHNOLOGIES LLC

NOQTE: Signature - This farm must he sighed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. i more than one applicant, use pwlliple forms.

c:«tﬁi of 1 forms are submitted.

A Fadacal agency may not conduot of sponsor, and a pasan is not veguired o r‘s‘ﬁps‘.tﬂd H3, A8 S ¢
sHon sulject i the raquirements of the Paparverk Reduction Act of 1998, unle

Numbars f this infiemating ootlection is 2851 C‘UJS "db!su burohee for this form s

saarhing sxisting data saurces, gathering and malntaining the dak

estimate o any other sepest of s nformation colls \nchading wq\;e en o the Diwad Adrinisy v Officer, United Biatas Patent ang

Trademark O L PLQ. Box 1450, Almxandnis, VA 80 or el infor wam nCc f\:\@\:xpm aore. DO NOT SEND FEES DR COMPLETED FORMS TO THIS

ADDRESS. I filing this completad forn by mel, send i ioner for Pa , P.O. Box 1450, Alexandria, VA 223131480,

if yout nesd assistance in completing the form. call 1-800-PTO-Q198 and sefect nplion 2.

ayi & person he subject o g penalty for failire to comply with an information
s oolection has & auvently valid QME Control Nusdier, The OB Contrad
2 3 Riies par response, dinq i for reviswing instructions,
1 the information ool o, 3end comments mgau*m g this burden

-8-




32 2 UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
13/770,236 06/30/2015 9070374 KYO.P0221 4369
26360 7590 06/10/2015

Renner Kenner Greive Bobak Taylor & Weber Co., LPA
106 South Main Street, Suite 400
Akron, OH 44308-1412

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 209 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Masaya KONISHI, Yokohama-Shi, JAPAN;
Tatsuya ONODA, Yokohama-Shi, JAPAN;
JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if rcquired%). Blocks 1 through 5 should be completed where
gpg_ropnate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS” for
maintenance fee notifications,

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittat. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Nole: Usc Block 1 for any change of addross) Kapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Matine—or Transmission
26360 7590 $2/26/2015 I hereby certify that this Fcc(fs Transmittal is being deposited with the United
1

Renner Kenner Greive Bobak Taylor & Weber Co., LPA Séztcs c;lslal ﬁrvil\cﬂc vlthh su rstzé%ltEpgsEtEgcgdor ﬁrstglass mailblen an anqlo}ic
: : addressed to the Mail Stoj address above, or being facsimile
106 South Main Street, Suite 400 transmitted to the USPTO (571) 273-2885, on the datc indicated below.

Akron, OH 44308-1412

Patricia QOakes ) (Dopositor's name)
/%.' 7/(./",(,:{/ aéég’@_—- (Signature)
May 21 ¥ 2015 (Dalc}
| APPLICATION NO. FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. CONFIRMATION NO.
13/770,236 02/192013 Masaya KONISHI KYQ.P0221 4369

TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS

I APPLN. TYPE ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE I PREV, PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED £960 $0 50 $960 05/26/2015
I EXAMINER | ART UNIT I CLASS-SUBCLASS I
YANG, QIAN 2674 704-275000
1. Change of correspondence address or indication of "Foe Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registercd patent attorneys 1_Renner, Kenner,
W] Chan%c of correspondence address (or Change of Correspondence or agents OR, alternatively, .
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2 Greive 3 BObak’
() "Fec Address” indication {or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patenit attorncys or agents. [fnonameis 3 Taylor & Weber
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an ass%ncc is identified below, no assignce data will appear on the patent. If an assignee is identificd below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment,

{A) NAME OF ASSIGNEE {B) RESIDENCE: (CITY and STATE OR COUNTRY)
JVC KENWCOD Corporation Yokohama-shi, Kanagawa-ken, JAPAN

Please check the appropriate assignee category or categories (will not be printed on the patent) - (3 individual gCorporation or other private group entity 0 Government

4a. The following fee(s) are submitted: 4b, Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issuc Fee [ A check is enclosed.
] publication Fee (No small entity discount permitted) - B,Paymcnt by credit card. Form PT0-2038 is attached.
[J Advance Order - # of Copies [AThe director is hereby authorized to charge t ) any deficiency, or credits any
overpayment, to Deposit Account Number - (enclosc an extra copy of this form).
5. Change in Entity Status (from status indicated above)
| Applicant certifying micro cntity status. See 37 CFR 1,29 NOTE; Absent a valid certification of Micro Entity Status {sec forms PTO/SB/15A and 15B), issue
cc payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NQTE; If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
a Applicant changing to regular undiscounted fce status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable,

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. Sec 37 CFR 1.4 for signaturc requirements and certifications.

\
Authorized Signature M .6/)7}!)77_, Date May 21, 2015

Typed or printed name Fdward G. Greive Registration No. 24 ’ 726

Page 2 of 3

DT Q8 Dot D A1NA 12V Amimreniind faenira thenwmh 1A219007 MR NLLT AR T1© Datanit nnd Tendamnel: NFf A T1 0 NMERADTMORNT AR OMAARACDOT
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Electronic Patent Application Fee Transmittal

Application Number: 13770236

Filing Date: 19-Feb-2013

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD
FOR NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY

Title of Invention: USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION

APPARATUS
First Named Inventor/Applicant Name: Masaya KONISHI
Filer: Edward G. Greive/Patricia Oakes
Attorney Docket Number: KYO.P0221
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960

-11-



Description Fee Code Quantity Amount SulL)J-S'I';(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960

-12-




Electronic Acknowledgement Receipt

EFS ID: 22412960
Application Number: 13770236
International Application Number:
Confirmation Number: 4369

Title of Invention:

COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD
FOR NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY
USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION
APPARATUS

First Named Inventor/Applicant Name:

Masaya KONISHI

Customer Number:

26360

Filer:

Edward G. Greive/Patricia Oakes

Filer Authorized By:

Edward G. Greive

Attorney Docket Number: KYO.P0221
Receipt Date: 21-MAY-2015
Filing Date: 19-FEB-2013
Time Stamp: 13:11:27

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 15237
Deposit Account 180987

Authorized User
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

-14-




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
26360 7590 02/26/2015
Renner Kenner Greive Bobak Taylor & Weber Co., LPA YANG, QIAN
106 South Main Street, Suite 400
Akron, OH 44308-1412 | ART UNIT PAPERNUMBER |
2674
DATE MAILED: 02/26/2015
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. |  CONFIRMATION NO.
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221 4369

TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 30 $960 05/26/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verity whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
é)ropuate All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

26360 7590 02/26/2015

Renner Kenner Greive Bobak Taylor & Weber Co., LPA States Postal Service with suff

106 South Main Street, Suite 400
Akron, OH 44308-1412

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certlﬁcate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s f) Transmittal is being deposited with the United
cient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (§71) 273-2885, on the date indicated below.

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO.
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221 4369
TITLE OF INVENTION: COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR NOTIFYING A USED CONDITION
OF COMMUNICATION APPARATUS BY USING A LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS
I APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 30 $960 05/26/2015
I EXAMINER | ART UNIT I CLASS-SUBCLASS |
YANG, QIAN 2674 704-275000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

(| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to

2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON 1

HE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

[ The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
(| Applicant certifying micro entity status. See 37 CFR 1.29

(| Applicant asserting small entity status. See 37 CFR 1.27

(| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.“SP[O.gOV

I APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221 4369
| EXAMINER |
26360 7590 02/26/2015
Renner Kenner Greive Bobak Taylor & Weber Co., LPA YANG, QIAN
106 South Main Street, Suite 400
Akron, OH 44308-1412 l ART UNIT PAPER NUMBER |

2674

DATE MAILED: 02/26/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. 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.

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.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. 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.

8. 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.

9. 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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Application No. Applicant(s)
13/770,236 KONISHI ET AL.
. ) i i AlA (First Inventor to
Notice of Allowability ETZL"'\'(‘XLG 3;‘72““ Filo) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X] This communication is responsive to amendment filed on 2/19/15 and Examiner's amendment.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1.2.4.6-12 and 15-19 (renumbered as 1-15 respectively). As a result of the allowed claim(s), you may be
eligible to benefit from the Patent Prosecution Highway program at a participating intellectual property office for the corresponding
application. For more information, please see hiip//www. usplo.cov/patenis/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspio.goy .

4. [7] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[ Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [[] Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front {not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [X] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

/QIAN YANG/
Primary Examiner, Art Unit 2674

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150220
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Application/Control Number: 13/770,236 Page 2
Art Unit: 2674

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

EXAMINER’S AMENDMENT
An examiner's amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Title:
COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD FOR
NOTIFYING A USED CONDITION OF COMMUNICATION APPARATUS BY USING A

LIGHT-EMITTING DEVICE ATTACHED TO COMMUNICATION APPARATUS

The following is an examiner’s statement of reasons for allowance:

the present invention is directed to a communication apparatus and condition
notification method for notifying a used condition of communication apparatus by using
a light-emitting device attached to communication apparatus wherein determining
whether or not the speech signal to be transmitted is a speech segment if the
communication mode is the transmission mode, wherein, in the sound pick-up state

determination step, the sound pick-up state of the sound carried by the speech signal to
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Application/Control Number: 13/770,236 Page 3
Art Unit: 2674

be transmitted if the communication mode is the transmission mode is determined
based on a determination result of the speech-segment determination step and an
evaluation result of the speech-quality evaluation step; and/or

to determine whether or not the first speech signal to be transmitted by the transmitter
unit is a speech segment, wherein, the sound pick-up state determination unit
determines the sound pick-up state of the sound to be transmitted as the first speech
signal based on a determination result at the speech-segment determination unit and an

evaluation result at the speech-quality evaluation unit.

The closest reference Abraham discloses a communication apparatus and
condition notification method. However, it failed to teach the apparatus and method
wherein determining whether or not the speech signal to be transmitted is a speech
segment if the communication mode is the transmission mode, wherein, in the sound
pick-up state determination step, the sound pick-up state of the sound carried by the
speech signal to be transmitted if the communication mode is the transmission mode is
determined based on a determination result of the speech-segment determination step
and an evaluation result of the speech-quality evaluation step; and/or
to determine whether or not the first speech signal to be transmitted by the transmitter
unit is a speech segment, wherein, the sound pick-up state determination unit
determines the sound pick-up state of the sound to be transmitted as the first speech
signal based on a determination result at the speech-segment determination unit and an

evaluation result at the speech-quality evaluation unit.
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Application/Control Number: 13/770,236 Page 4
Art Unit: 2674

The prior arts of record fail to teach, or obvious to teach, the apparatus and
method wherein determining whether or not the speech signal to be transmitted is a
speech segment if the communication mode is the transmission mode, wherein, in the
sound pick-up state determination step, the sound pick-up state of the sound carried by
the speech signal to be transmitted if the communication mode is the transmission
mode is determined based on a determination result of the speech-segment
determination step and an evaluation result of the speech-quality evaluation step;
and/or
to determine whether or not the first speech signal to be transmitted by the transmitter
unit is a speech segment, wherein, the sound pick-up state determination unit
determines the sound pick-up state of the sound to be transmitted as the first speech
signal based on a determination result at the speech-segment determination unit and an
evaluation result at the speech-quality evaluation unit, in combination with all other

limitations of the claims.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion
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Application/Control Number: 13/770,236 Page 5
Art Unit: 2674

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to QIAN YANG whose telephone number is (571)270-
7239. The examiner can normally be reached on Monday-Friday 8:00-16:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Benny Tieu can be reached on 5712727490. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/QIAN YANG/
Primary Examiner, Art Unit 2674
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 1577053 KONISHI ET AL.

QIAN YANG 2674
CPC
Symbol Type Version
G10L F 2013-01-01
G10L | 2013-01-01
H04B | 2013-01-01
G10L | 2013-01-01
HO4B | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
15

(Assistant Examiner) (Date)
/QIAN YANG/
Primary Examiner.Art Unit 2674 2/20/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20150220
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

13770236 KONISHI ET AL.
QIAN YANG 2674
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
704 275 G| 1 L 21/06 (2013.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
15
(Assistant Examiner) (Date)
/QIAN YANG/
Primary Examiner.Art Unit 2674 2/20/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20150220
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 1577053 KONISHI ET AL.
QIAN YANG 2674
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 13 17
2 2 14 18
3 15 19
3 4 20
5
4 6
5 7
6 8
7 9
8 10
9 11
10 12
13
14
11 15
12 16
NONE
Total Claims Allowed:
15
(Assistant Examiner) (Date)
/QIAN YANG/
Primary Examiner.Art Unit 2674 2/20/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20150220
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Search Notes
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Group Art Unit 2674
Confirmation No. 4369
Qian Yang, Examiner
Docket No. KYO.P0221

In the application of
MASAYA KONISHI et al.

Serial No. 13/770,236

Certificate of Electronic Filing
| hereby certify that the following correspondence was
transmitted to the U.S. Patent & Trademark Office via EFS
Web on February 9, 2015.

Filed: February 19, 2013

For: AUDIO INPUT APPARATUS,
COMMUNICATION APPARATUS
AND CONDITION NOTIFICATION
METHOD

[Edward G. Greive/
Edward G. Greive, Reg. No. 24,726

N N N N N N N N N S N S

RESPONSE AND AMENDMENT

COMMISSIONER FOR PATENTS
Alexandria, VA 22313-1450

Sir:
In response to the Office Action mailed November 14, 2015 the

Applicants, through their attorney, respond as follows:

Amendments to the Claims are reflected in the listing of claims, which begins on
page 2 of this paper.
Remarks/Arguments begin on page 8 of this paper.
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Application No. 13/770,236
Docket No. KYO.P0221
Response to Office Action dated November 14, 2015

Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims
in the application:

Listing of Claims:

1. (Currently Amended) A condition notification method for notifying a used
condition of a simplex communication apparatus by using a light-emitting device
attached to the simplex communication apparatus, the method comprising:

a communication-mode determination step of determining whether a
communication mode of the simplex communication apparatus is a transmission
mode or a standby mode;

a sound pick-up state determination step of determining a sound pick-up
state of a sound carried by a speech signal to be transmitted if the communication
mode is the transmission mode; [[and]]

a control step of controlling the light-emitting device so that the light-
emitting device is turned off, turned on or repeatedly turned on and off based on
determination results of the communication-mode determination step and the sound
pick-up state determination step;

a speech-quality evaluation step of evaluating speech quality of the speech

signal to be transmitted, wherein, in the sound pick-up state determination step, the

sound pick-up state of the sound carried by the speech signal to be transmitted is

determined if the communication mode is the transmission mode based on the

speech quality of the speech signal evaluated by the speech-quality evaluation step;

and
a speech-segment determination step of determining whether or not the

speech signal to be transmitted is a speech segment if the communication mode is

the transmission mode, wherein, in the sound pick-up state determination step, the

sound pick-up state of the sound carried by the speech signal to be transmitted, if
the communication mode is the transmission mode, is determined based on a

Page 2 of 8
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Docket No. KYO.P0221
Response to Office Action dated November 14, 2015

determination result of the speech-segment determination step and an evaluation

result of the speech-quality evaluation step.

2. (Original) The condition notification method according to claim 1, wherein, in
the control step, the light-emitting device is turned on if the communication mode is
the transmission mode whereas the light-emitting device is repeatedly turned on
and off based on the sound pick-up state determined in the sound pick-up state

determination step if the communication mode is the transmission mode.

3. (Canceled)

4. (Currently Amended) The condition notification method according to claim [[3]]
1, wherein, in the speech-quality evaluation step, the speech quality of the speech
signal to be transmitted is evaluated based on a volume level of a sound to be

picked up.

5. (Canceled)

6. (Currently Amended) The condition notification method according to claim [[3]]
1 further comprising a noise cancellation step of performing noise cancellation to a
first speech signal input from a first sound pick-up unit by using a second speech
signal input from a second sound pick-up unit, the first and second sound pick-up
units being provided for the simplex communication apparatus, wherein, speech
quality of a speech signal after the noise cancellation is evaluated in the speech-

quality evaluation step.

7.  (Currently Amended) The condition notification method according to claim 3
further-comprisinga 1, wherein in the speech-segment determination step of
determining it is determined whether or not the speech signal to be transmitted is a

speech segment if the communication mode is the transmission mode, wherein, in
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Docket No. KYO.P0221
Response to Office Action dated November 14, 2015

the speech-quality evaluation step, the speech quality of the speech signal to be
transmitted is evaluated while the speech signal to be transmitted is being
determined as the speech segment.

8. (Currently Amended) The condition notification method according to claim [[3]]
1 further comprising a microphone-direction determination step of determining a
direction of a main microphone based on a phase difference of sounds picked up by
a first sound pick-up unit and a second sound pick-up unit both provided for the
simplex communication apparatus, the first sound pick-up unit including the main
microphone, wherein, in the speech-quality evaluation step, the speech quality of
the speech signal to be transmitted is evaluated based on the direction of the main
microphone thus determined in the microphone-direction determination step.

9. (Original) The condition notification method according to claim 6, wherein, in
the control step, the light-emitting device is turned off if the communication mode is
the standby mode, the light-emitting device is turned on if the communication mode
is the transmission mode and if the speech signal to be transmitted is not the
speech segment, the light-emitting device is turned on if the communication mode is
the transmission mode and if the speech signal to be transmitted is the speech
segment, and if the speech quality of the speech signal to be transmitted is
evaluated as bad, and the light-emitting device is repeatedly turned on and off if the
communication mode is the transmission mode and if the speech signal to be
transmitted is the speech segment, and if the speech quality of the speech signal to
be transmitted is evaluated as good.

10. (Currently Amended) The condition notification method according to claim [[5]]
1, wherein the speech-segment determination step includes:

a frequency conversion step of converting a signal input from a sound pick-
up unit provided for the simplex communication apparatus into a signal component

in unit of a specific length in a frequency domain; and
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Docket No. KYO.P0221
Response to Office Action dated November 14, 2015

a sound determination step of determining whether the signal input from the
sound pick-up unit carries a voice component or a noise component based on a
spectrum component of the signal component thus converted into the frequency

domain.

11. (Currently Amended) A communication apparatus comprising:

a first pick-up unit configured to pick up a voice sound;

a transmitter unit configured to transmit the voice sound picked up by the first
pick-up unit to outside as a first speech signal,

a communication-mode switching unit configured to switch a communication
mode between a standby mode in which the transmitter unit does not transmit the
speech signal and a transmission mode in which the transmitter unit transmits the
speech signal,

a sound pick-up state determination unit configured to determine a pick-up
state of the voice sound picked up by the first pick-up unit;

a light emission device configured to emit light; and

a control unit configured to control the light-emitting device so that the light-
emitting device is turned off, turned on or repeatedly turned on and off based on the
communication mode switched by the communication-mode switching unit, and the
pick-up state of the voice sound picked up by the first pick-up unit and determined
by the sound pick-up state determination unit;

a speech-quality evaluation unit configured to evaluate speech gquality of the

first speech signal to be transmitted by the transmitter unit, wherein the sound pick-

up state determination unit determines the sound pick-up state of the voice sound

picked up by the first sound pick-up unit based on the speech quality of the speech

signal evaluated by the speech-quality evaluation unit; and

a speech-segment determination unit configured to determine whether or not

the first speech signal to be transmitted by the transmitter unit is a speech segment,
wherein, the sound pick-up state determination unit determines the sound pick-up

state of the sound to be transmitted as the first speech signal based on a
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determination result at the speech-segment determination unit and an evaluation

result at the speech-quality evaluation unit.

12. (Original) The communication apparatus according to claim 11, wherein the
light-emitting device is turned on if the communication mode is switched into the
transmission mode whereas the light-emitting device is repeatedly turned on and off
based on the pick-up state determined by the sound pick-up state determination unit

if the communication mode is switched into the transmission mode.

13. (Canceled)

14. (Canceled)

15. (Currently Amended) The communication apparatus according to claim [[13]]
11 further comprising:

a second sound pick-up unit configured to pick up a voice sound;

a noise cancellation unit configured to perform noise cancellation to the first
speech signal input from the first sound pick-up unit by using a second speech
signal input from the second sound pick-up unit,

wherein the transmitter unit transmits a speech signal after the noise
cancellation by the noise cancellation unit and the speech-quality evaluation unit
evaluates speech quality of the speech signal after the noise cancellation.

16. (Original) The communication apparatus according to claim 15 further
comprising a microphone-direction determination unit configured to determine a
direction of a main microphone based on a phase difference of the voice sounds
picked up the first and second sound pick-up units, respectively, the first sound
pick-up unit including the main microphone, wherein, the speech-quality evaluation
unit evaluates the speech quality of the speech signal to be transmitted by the
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transmitter unit based on the direction of the main microphone thus determined by

the microphone-direction determination unit.

17. (Currently Amended) The communication apparatus according to claim [[14]]
11, wherein the control unit controls the light-emitting device so that the light-
emitting device is turned off if the communication mode is the standby mode, the
light-emitting device is turned on if the communication mode is the transmission
mode and if the speech signal to be transmitted is not the speech segment, the
light-emitting device is turned on if the communication mode is the transmission
mode, if the speech signal to be transmitted is the speech segment, and if the
speech quality of the speech signal to be transmitted is evaluated as bad, and the
light-emitting device is repeatedly turned on and off if the communication mode is
the transmission mode, if the speech signal to be transmitted is the speech
segment, and if the speech quality of the speech signal to be transmitted is

evaluated as good.

18. (Original) The communication apparatus according to claim 15, wherein the
first and second sound pick-up units are a main microphone and a sub-microphone,
respectively, and the main microphone and the sub-microphone are arranged at a
front face and a rear face of the communication apparatus, respectively.

19. (Currently Amended) The communication apparatus according to claim [[14]]
11, wherein the speech-segment determination unit converts the first signal input
from the first sound pick-up unit into a signal component in unit of a specific length
in a frequency domain and determines whether the first signal carries a voice
component or a noise component based on a spectrum component of the signal

component thus converted into the frequency domain.

20. (Canceled)
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REMARKS

The Examiner has indicated that claims 5, 8-10, 14, 16, 17 and 19 would
be allowable if rewritten into independent form. Accordingly, claim 1 has been
amended to incorporate the limitations of allowable claim 5 and intervening claim 3,
and claim 11 has been amended to incorporate the limitations of allowable claim 14
and intervening claim 13. Thus, claims 1 and 11, and all claims depending
therefrom, are now in proper form for allowance.

In view of the foregoing, it is the Applicants’ position that claims 1, 2, 4, 6-
12 and 15-19 are in condition for allowance. Reconsideration by the Examiner and
the issuance of a formal Notice of Allowance is most earnestly solicited.

If any further issues remain after this amendment, a telephone call to the

undersigned would be appreciated.

Respectfully submitted,

[Edward G. Greive/

Edward G. Greive, Reg. No. 24,726

Renner, Kenner, Greive, Bobak, Taylor & Weber
First National Tower, Suite 400

106 S. Main St.

Akron, Ohio 44308-1412

Telephone: (330) 376-1242

February 9, 2015 Attorney for the Applicants
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DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Priority
1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which

papers have been placed of record in the file.

Claim Rejections - 35 USC § 103
2. The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been
obvious at the time the invention was made to a person having ordinary skill in the art to which
said subject matter pertains. Patentability shall not be negatived by the manner in which the
invention was made.

3. Claims 1, 2, 11 and 12 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Abraham (US Patent Application Publication 2008/0032624) in view

of Ouchi (Japan Patent Application Publication 2000-106588).

Regarding claim 1, Abraham discloses a condition notification method for notifying a
used condition of a simplex communication apparatus (Fig. 3), the method comprising:
a communication-mode determination step of determining whether a

communication mode of the simplex communication apparatus is a transmission mode
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or a standby mode (Table 1, [0098 — 0100], it is apparent there is a determination
for the mode between standby mode and active mode (transmission mode));

a sound pick-up state determination step of determining a sound pick-up state of
a sound carried by a speech signal to be transmitted if the communication mode is the
transmission mode (Table 1, it is apparent there is a pick-up state to pick-up a
voice sound in a frequency exhibited in Table 1 for different mode).

However, Abraham fails to explicitly disclose the method further comprising a
control step of controlling the light-emitting device so that the light-emitting device is
turned off, turned on or repeatedly turned on and off based on determination results of
the communication-mode determination step and the sound pick-up state determination
step.

However, in a similar field of endeavor Ouchi discloses a communication
apparatus (Fig. 1). In addition, Ouchi discloses the apparatus comprising a light
emission device configured to emit light ([0023], LED); and a control unit configured to
control the light-emitting device so that the light-emitting device is turned off, turned on
or repeatedly turned on and off based on the communication ([0019, 0032 and 0033]).

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Abraham, and further comprising
a control step of controlling the light-emitting device so that the light-emitting device is
turned off, turned on or repeatedly turned on and off based on determination results of

the communication-mode determination step and the sound pick-up state determination
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step, as taught by Ouchi. The motivation for doing this is that the sound effect can be

exhibited.

Regarding claim 11, Abraham discloses a communication apparatus (Fig. 3)
comprising:

a first pick-up unit configured to pick up a voice sound (Fig. 3, #42);

a transmitter unit configured to transmit the voice sound picked up by the first
pick-up unit to outside as a first speech signal (Fig. 3, #32);

a communication-mode switching unit configured to switch a communication
mode between a standby mode in which the transmitter unit does not transmit the
speech signal and a transmission mode in which the transmitter unit transmits the
speech signal (Table 1, [0098 — 0100], it is apparent there is a switch unit to switch
the mode between standby mode and active mode (transmission mode));

a sound pick-up state determination unit configured to determine a pick-up state
of the voice sound picked up by the first pick-up unit (Table 1, it is apparent there is a
pick-up state to pick-up a voice sound in a frequency exhibited in Table 1 for
different mode).

However, Abraham fails to explicitly disclose the apparatus further comprising a
light emission device configured to emit light; and a control unit configured to control the
light-emitting device so that the light-emitting device is turned off, turned on or

repeatedly turned on and off based on the communication mode switched by the

-49-



Application/Control Number: 13/770,236 Page 5
Art Unit: 2674

communication-mode switching unit, and the pick-up state of the voice sound picked up
by the first pick-up unit and determined by the sound pick-up state determination unit.
However, in a similar field of endeavor Ouchi discloses a communication
apparatus (Fig. 1). In addition, Ouchi discloses the apparatus comprising a light
emission device configured to emit light ([0023], LED); and a control unit configured to
control the light-emitting device so that the light-emitting device is turned off, turned on
or repeatedly turned on and off based on the communication ([0019, 0032 and 0033]).
Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Abraham, and further comprising
a light emission device configured to emit light, and to control the light-emitting device
so that the light-emitting device is turned off, turned on or repeatedly turned on and off
based on the communication mode switched by the communication-mode switching
unit, and the pick-up state of the voice sound picked up by the first pick-up unit and
determined by the sound pick-up state determination unit, as taught by Ouchi. The

motivation for doing this is that the sound effect can be exhibited.

Regarding claim 12 (depend on claim 11), Abraham discloses the apparatus wherein
the voice signal is transmitted if the communication mode is switched into the
transmission based on the pick-up state determined by the sound pick-up state
determination unit if the communication mode is switched into the transmission mode

(Table 1, [0100]).
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However, Abraham fails to explicitly disclose under this situation, the light-
emitting device is turned on, whereas the light-emitting device is repeatedly turned on
and off based on the pick-up state.

However, in a similar field of endeavor Ouchi discloses a communication
apparatus (Fig. 1). In addition, Ouchi discloses the apparatus comprising a light
emission device configured to emit light ([0023], LED); and a control unit configured to
control the light-emitting device so that the light-emitting device is turned off, turned on
or repeatedly turned on and off based on voice signal and communication ([0019, 0032
and 0033]).

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Abraham, and further comprising
a light emission device configured to emit light, and the light-emitting device is turned
on, whereas the light-emitting device is repeatedly turned on and off based on the pick-
up state, as taught by Ouchi. The motivation for doing this is that the sound effect can

be exhibited.

Regarding claim 2, it is obvious variations of claim 12, thus it is interpreted and rejected

for the reasons set forth above in the rejection of claim 12.

4. Claims 3, 4, 7 and 13 are rejected under pre-AlA 35 U.S.C. 103(a) as being

unpatentable over Abraham in view of Ouchi, and in further view of Beaucoup et al.

(US Patent Application Publication 2013/0039503), hereinafter referred as Beaucoup.
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Regarding claim 13 (depend on claim 11), Abraham in view of Ouchi fails to explicitly
disclose the apparatus further comprising a speech-quality evaluation unit configured to
evaluate speech quality of the first speech signal to be transmitted by the transmitter
unit, wherein the sound pick-up state determination unit determines the sound pick-up
state of the voice sound picked up by the first sound pick-up unit based on the speech
quality of the speech signal evaluated by the speech-quality evaluation unit.

However, in a similar field of endeavor Beaucoup discloses a speech quality
enhancement apparatus (Fig. 1). In addition, Beaucoup discloses the apparatus
comprising a speech-quality evaluation unit configured to evaluate speech quality of the
original speech signal to be transmitted (Fig. 1, after echo (noise) cancellation
module 111, noise evaluation 107 (speech-quality evaluation) is processed).

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Abraham in view of Ouchi, and
further comprising a speech-quality evaluation unit configured to evaluate speech
quality of the first speech signal to be transmitted by the transmitter unit, wherein the
sound pick-up state determination unit determines the sound pick-up state of the voice
sound picked up by the first sound pick-up unit based on the speech quality of the
speech signal evaluated by the speech-quality evaluation unit, as taught by Beaucoup.

The motivation for doing this is that the speech quality can be further enhanced.
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Regarding claim 3, it is obvious variations of claim 13, thus it is interpreted and rejected

for the reasons set forth above in the rejection of claim 13.

Regarding claim 4 (depend on claim 3), Beaucoup discloses the method wherein, in the
speech-quality evaluation step, the speech quality of the speech signal to be transmitted
is evaluated based on a volume level of a sound to be picked up ([0022], the

evaluation is based on the level of annoyance).

Regarding claim 7 (depend on claim 3), Abraham in view of Ouchi fails to explicitly
disclose the method further comprising a speech-segment determination step of
determining whether or not the speech signal to be transmitted is a speech segment if
the communication mode is the transmission mode, wherein, in the speech-quality
evaluation step, the speech quality of the speech signal to be transmitted is evaluated
while the speech signal to be transmitted is being determined as the speech segment.
However, in a similar field of endeavor Beaucoup discloses a speech quality
enhancement apparatus (Fig. 1). In addition, Beaucoup discloses the apparatus
comprising a speech-segment determination step of determining whether or not the
speech signal to be transmitted is a speech segment, wherein, in the speech-quality
evaluation step, the speech quality of the speech signal to be transmitted is evaluated
while the speech signal to be transmitted is being determined as the speech segment
([0022], the evaluation determines the level of annoyance to attenuate the noise,

thus speech segment is determined).
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Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Abraham in view of Ouchi, and
further comprising a speech-segment determination step of determining whether or not
the speech signal to be transmitted is a speech segment if the communication mode is
the transmission mode, wherein, in the speech-quality evaluation step, the speech
quality of the speech signal to be transmitted is evaluated while the speech signal to be
transmitted is being determined as the speech segment, as taught by Beaucoup. The

motivation for doing this is that the speech quality can be further enhanced.

5. Claims 6, 15, 18 are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Abraham in view of Ouchi, in further view of Beaucoup and

Holzrichter (US Patent Application Publication 2012/0053931).

Regarding claim 15 (depend on claim 13), Beaucoup discloses the apparatus further
comprising :

a second sound pick-up unit configured to pick up a voice sound (Fig. 1, second
microphone of 117);

a noise cancellation unit configured to perform noise cancellation to the first speech
signal input from the first sound pick-up unit (Fig. 1, 107, [0019]),

wherein the transmitter unit transmits a speech signal after the noise cancellation by the
noise cancellation unit and the speech-quality evaluation unit evaluates speech quality

of the speech signal after the noise cancellation (Fig. 1, 108).

-54-



Application/Control Number: 13/770,236 Page 10
Art Unit: 2674

However, Abraham in view of Ouchi and in further view of Beaucoup fails to
explicitly disclose the noise cancellation to the first speech signal input from the first
sound pick-up unit by using a second speech signal input from the second sound pick-
up unit.

However, in a similar field of endeavor Holzrichter discloses a noise cancellation
apparatus (Fig. 1). In addition, Holzrichter discloses the apparatus that the noise
cancellation to the first speech signal input from the first sound pick-up unit by using a
second speech signal input from the second sound pick-up unit ([0039]).

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Holzrichter, and using a second
speech signal input from the second sound pick-up unit to cancel the noise of first
speech signal, as taught by Holzrichter. The motivation for doing this is that the noise

cancellation can be easily implemented.

Regarding claim 6, it is obvious variations of claim 15, thus it is interpreted and rejected

for the reasons set forth above in the rejection of claim 15.

Regarding claim 18 (depend on claim 15), Beaucoup discloses the apparatus wherein

the first and second sound pick-up units are a main microphone and a sub-microphone,
respectively, and the main microphone and the sub-microphone are arranged at a front
face and a rear face of the communication apparatus, respectively (Fig. 1, microphone

117 can be arranged to different locations including a front face and a rear face of
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the communication apparatus).

6. Claim 20 is rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over

Holzrichter in view of Beaucoup.

Regarding claim 20, Holzrichter discloses an audio input apparatus (Fig. 1) comprising:

a first sound pick-up unit (Fig. 1, #5);

a second sound pick-up unit (Fig- 1, #14);

a noise-cancellation processing unit configured to perform noise cancellation to a
first speech signal input from the first sound pick-up unit by using a second speech
signal input from the second sound pick-up unit ([0039]).

However, Holzrichter fails to explicitly disclose the apparatus further comprising a
speech-quality evaluation unit configured to evaluate speech quality of a speech signal
after the noise cancellation at the noise-cancellation processing unit; and an evaluation-
result notification unit configured to notify an evaluation result at the speech-quality
evaluation unit.

However, in a similar field of endeavor Beaucoup discloses a speech quality
enhancement apparatus (Fig. 1). In addition, Beaucoup discloses the apparatus
comprising a speech-quality evaluation unit configured to evaluate speech quality of a
speech signal after the noise cancellation at the noise-cancellation processing unit (Fig.
1, after echo (noise) cancellation module 111, noise evaluation 107 (speech-

quality evaluation) is processed); and
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an evaluation-result notification unit configured to notify an evaluation result at
the speech-quality evaluation unit (Fig. 1, the evaluation result is notified to
Beamformer Application module 108, [0020]).

Therefore, it would have been obvious to one of ordinary skill in the art at the
time the invention was made to modify the invention of Holzrichter, and further
comprising a speech-quality evaluation unit configured to evaluate speech quality of a
speech signal after the noise cancellation at the noise-cancellation processing unit; and
an evaluation-result notification unit configured to notify an evaluation result at the
speech-quality evaluation unit, as taught by Beaucoup. The motivation for doing this is

that the speech quality can be further enhanced.

Allowable Subject Matter
7. Claims 5,8 — 10, 14, 16, 17 and 19 are objected to as being dependent upon a
rejected base claim, but would be allowable if rewritten in independent form including all

of the limitations of the base claim and any intervening claims.

Conclusion
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to QIAN YANG whose telephone number is (571)270-
7239. The examiner can normally be reached on Monday-Friday 8:00-16:00.
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Benny Tieu can be reached on 5712727490. The fax phone number for the
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organization where this application or proceeding is assigned is 571-273-8300.
Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published
applications may be obtained from either Private PAIR or Public PAIR. Status
information for unpublished applications is available through Private PAIR only. For
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you
have questions on access to the Private PAIR system, contact the Electronic Business
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO
Customer Service Representative or access to the automated information system, call
800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/QIAN YANG/
Primary Examiner, Art Unit 2674
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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 NUMBER FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221
CONFIRMATION NO. 4369
26360 PUBLICATION NOTICE

Renner Kenner Greive Bobak Taylor & Weber Co., LPA

105 Sout e Sveer, Sune 400 I

Akron, OH 44308-1412

(T

Title:AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION
METHOD

Publication No.US-2013-0218575-A1
Publication Date:08/22/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTQO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 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

APIE)HLJIl\igElIzON I 35 1I(LcI)I\IDGAOTrE Gﬁ\lﬁT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
13/770,236 02/19/2013 2656 1260 KYO.P0221 20
CONFIRMATION NO. 4369
26360 FILING RECEIPT
Renner Kenner Greive Bobak Taylor & Weber Co., LPA
106 South Main Street, Suite 400 L LA LA
Akron, OH 44308-1412 000000059764007

Date Mailed: 03/12/2013

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)

Masaya KONISHI, Yokohama-Shi, JAPAN;

Tatsuya ONODA, Yokohama-Shi, JAPAN;
Applicant(s)

JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN
Assignment For Published Patent Application

JVC KENWOOD CORPORATION, Yokohama-Shi, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 26360

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

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.)

JAPAN JP 2012-034192 02/20/2012

JAPAN JP 2012-034189 02/20/2012

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

page 1 of 3
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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: 03/11/2013

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/770,236

Projected Publication Date: 08/22/2013
Non-Publication Request: No
Early Publication Request: No

Title
AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION
METHOD

Preliminary Class
381

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
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 (1-866-999-4158).

page 2 of 3
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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
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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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 NUMBER FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
13/770,236 02/19/2013 Masaya KONISHI KYO.P0221
CONFIRMATION NO. 4369
26360 POA ACCEPTANCE LETTER
Renner Kenner Greive Bobak Taylor & Weber Co., LPA

106 South Main Street, Suite 400

105 Sou S, AR

Date Mailed: 03/12/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 02/19/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Jewondimu/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1

-156-



PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/770,236
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 CFR 1.16(a), b), or (@) N/A N/A N/A N/A 390
SEARCH FEE
(37 CFR 1.16(K). (), or () N/A N/A N/A N/A 620
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a) N/A N/A N/A N/A 250
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= OR [« 62 = 0.00
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 3 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(837 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1260
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Golumn 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
L Total * i =
= (37 CF; Iav16(i)) Mins X = OR |x =
=] Independent * Minus | *** =
E (37 orR 1.16(h) x = OR |x =
<§( Application Size Fee (37 CGFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE($) FEE($) RATE() FEE($)
E AMENDMENT PAID FOR
L Total * Minus | ** = X = OR |x =
= (37 CFR1.16()) -
% Independent Minus | *** = X = OR |«x =
W | Grcrr11sM) = =
<§E 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.
** If 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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PTO/AIA/15 (07-12)
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.

f

UT' L|TY Attorney Docket No. KYO.P0221 \

PATENT APPLICATION First Inventor Masaya KONISHI
TRANSMITTAL e
k (Only for new nonprovisional applications under 37 CFR 1.53(b)) Express Mail Label No. )

APPLICATION ELEMENTS

See MPEP chapter 600 concerning utility patent application contents.

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

ADDRESS TO:

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

2. |:| Applicant claims small entity status.
See 37 CFR 1.27.

3. Specification. [Total Pages 81 ]
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP § 608.01(a))

4.[x] Drawing(s). (35 U.S.C. 113) [Total Sheets __ 23 1

5. Inventor's Oath or Declaration.  [Total Sheets ___2 |

(including substitute statements under 37 CFR 1.64 and assignments serving as an
oath or declaration under 37 CFR 1.63(e))

a. Newly executed (original or copy)
‘ A copy from a prior application (37 CFR 1.63(d))

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

CD-ROM or CD-R.

in duplicate, large table or Computer Program (Appendix)

I:l Landscape Table on CD

T[]

8. Nucleotide and/or Amino Acid Sequence Submission.
(if applicable, items a. — c. are required)
a. |:] Computer Readable Form (CRF)
b. Specification Sequence Listing on:

i. ] cD-ROM or CD-R (2 copies); or

i. [] Paper

C. |:| Statements verifying identity of above copies

ACCOMPANYING APPLICATION PARTS

9. |:| Assignment Papers.

(cover sheet & document(s))
Name of Assignee

10. D 37 CFR 3.73(c) Statement.

(when there is an assignee)

IEI Power of Attorney.

11. |:| English Translation Document.
(if applicable)
12. El Information Disclosure Statement.
(PTO/SB/08 or PTO-1449)
ElCopies of citations attached

13. |:| Preliminary Amendment.

1 [JReturn Receipt Postcard.
4 (MPEP § 503) (Should be specifically itemized)

15. |:| Certified Copy of Priority Document(s).

(if foreign priority is claimed)

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

17. [_] other:

19. CORRESPONDENCE ADDRESS

Iil The address associated with Customer Number: 26360 OR |:| Correspondence address below
Name
Address
City | State Zip Code
Country Telephone Email
Signature /EDWARD G. GREIVE/ Date | Fepruary 19, 2013
Name . Registration No.
\ (Print/Type) Edward G. Greive (Attorney/Agent) 24;726 )

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-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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AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND
CONDITION NOTIFICATION METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is based on and claims the benefit of
priority from the prior Japanese Patent Application Nos.
2012-034192 filed on February 20, 2012 and 2012-034189
filed on February 20, 2012, the entire content of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to an audio input apparatus, a
communication apparatus and a condition notification method.

An audio input apparatus that is a typical example of
transceivers for commercial use is often used in an environment of
much noise, such as a factory and a construction site. There is
thus a demand for communication with clear voice sounds even in
such a noisy environment by suppressing noise components
included in a speech signal obtained through a microphone.

In order to meet the demand, there is a known audio input
apparatus having an active noise-cancellation function using a main
microphone for mainly picking up voice sounds and a
sub-microphone for mainly picking up the surrounding noise.

In order to enhance the active noise-cancellation function in
such a known audio input apparatus, it is preferable that a main
microphone is oriented towards the user's mouth with an
appropriate distance. In the case of a headset microphone (a
close-talking microphone), a comparatively constant positional
relationship is kept between the microphone and the user's mouth.
On the other hand, in the case of a handset microphone, the
positional relationship between a microphone held by a user and
the user's mouth changes depending on how the user is using the
handset microphone.

Moreover, it may happen that a handset microphone is
used in a bad input condition of voice sounds for use in noise
cancellation when it is held on the user's shoulder, a user talks into
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the microphone at a fairly long distance, etc. When a handset
microphone is used in such a manner, it may happen that more
voice sounds are picked by a sub-microphone than by a main
microphone, which cancel a speech signal obtained through the
main microphone, with the noise-cancellation function, resulting in
transmission of unclear voice sounds.

SUMMARY OF THE INVENTION
A purpose of the present invention is to provide an audio
input apparatus, a communication apparatus and a condition
notification method that achieve transmission of clear voice sounds

with an effective noise-cancellation function.

The present invention provides a condition notification
method for notifying a used condition of a simplex communication
apparatus by using a light-emitting device attached to the simplex
communication apparatus, the method comprising: a
communication-mode determination step of determining whether a
communication mode of the simplex communication apparatus is a
transmission mode or a standby mode; a sound pick-up state
determination step of determining a sound pick-up state of a sound
carried by a speech signal to be transmitted if the communication
mode is the transmission mode; and a control step of controlling
the light-emitting device so that the light-emitting device is turned
off, turned on or repeatedly turned on and off based on
determination results of the communication-mode determination
step and the sound pick-up state determination step.

Moreover, the present invention provides a
communication apparatus comprising: a first pick-up unit
configured to pick up a voice sound; a transmitter unit
configured to transmit the voice sound picked up by the first
pick-up unit to outside as a first speech signal; a
communication-mode switching unit configured to switch a
communication mode between a standby mode in which the
transmitter unit does not transmit the speech signal and a
transmission mode in which the transmitter unit transmits the
speech signal; a sound pick-up state determination unit
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configured to determine a pick-up state of the voice sound
picked up by the first pick-up unit; a light emission device
configured to emit light; and a control unit configured to control
the light-emitting device so that the light-emitting device is
turned off, turned on or repeatedly turned on and off based on
the communication mode switched by the communication-mode
switching unit, and the pick-up state of the voice sound picked
up by the first pick-up unit and determined by the sound
pick-up state determination unit.

Furthermore, the present invention provides an audio
input apparatus comprising: a first sound pick-up unit; a second
sound pick-up unit; a noise-cancellation processing unit
configured to perform noise cancellation to a first speech signal
input from the first sound pick-up unit by using a second speech
signal input from the second sound pick-up unit; a
speech-quality evaluation unit configured to evaluate speech
quality of a speech signal after the noise cancellation at the
noise-cancellation processing unit; and an evaluation-result
notification unit configured to notify an evaluation result at the
speech-quality evaluation unit.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a block diagram schematically showing the
configuration of a communication apparatus according to a first

embodiment of the present invention;

FIG. 2 is a flowchart showing an operation of the
communication apparatus according to the first embodiment of the
present invention;

FIG. 3 is a view showing the exterior appearance of a
communication apparatus (a noise cancellation microphone) with a
front view (a) and a rear view (b), according to a second
embodiment of the present invention;

FIG. 4 is a block diagram schematically showing the
configuration of the communication apparatus according to the
second embodiment of the present invention;
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FIG. 5 is a flowchart showing a speech-quality evaluation
process according to the second embodiment of the present
invention;

FIG. 6 is a table Ilisting communication modes,
speech-quality evaluation results, and LED states;

FIG. 7 is a block diagram schematically showing the
configuration of a communication apparatus according to a third
second embodiment of the present invention;

FIG. 8 is a view illustrating a direction-to-phase relationship
of a communication apparatus with respect to a user;

FIG. 9 is a flowchart showing a microphone-direction
determination process for a main microphone according to the third
embodiment of the present invention;

FIG. 10 is a flowchart showing a noise-cancellation effect
evaluation process according to the third embodiment of the
present invention;

FIG. 11 is a flowchart showing an overall evaluation process
concerning the speech quality according to the third embodiment of
the present invention;

FIG. 12 is a block diagram schematically showing the
configuration of an audio input apparatus (a communication
apparatus) according to a fourth embodiment of the present
invention;

FIG. 13 is a table listing communication modes, sound
pick-up state evaluation results, and LED states under control by a
light-emission control unit;

FIG. 14 is a flowchart showing a light-emission control
process according to the fourth embodiment of the present
invention;

FIG. 15 is a block diagram schematically showing the
configuration of an audio input apparatus (a communication
apparatus) according to a fifth embodiment of the present
invention;

FIG. 16 is a block diagram schematically showing the
configuration of an audio input apparatus according to a sixth
embodiment of the present invention;
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FIG. 17 is a flowchart showing an operation of the audio
input apparatus according to the sixth embodiment of the present
invention;

FIG. 18 is a block diagram schematically showing the
configuration of an audio input apparatus according to a seventh
embodiment of the present invention;

FIG. 19 is a flowchart showing a noise-cancellation effect
evaluation process according to the seventh embodiment of the
present invention;

FIG. 20 is a block diagram schematically showing the
configuration of an audio input apparatus according to an eighth
embodiment of the present invention;

FIG. 21 is a view illustrating a direction-to-phase
relationship of an audio input apparatus with respect to a user;

FIG. 22 is a flowchart showing a microphone-direction
determination process for a main microphone according to the
eighth embodiment of the present invention;

FIG. 23 is a flowchart showing a noise-cancellation effect
evaluation process according to the eighth embodiment of the
present invention;

FIG. 24 is a flowchart showing an overall evaluation process
concerning the speech quality according to the eighth embodiment
of the present invention;

FIG. 25 is a view showing the exterior appearance of a
noise cancellation microphone (an audio input apparatus) with a
front view (a) and a rear view (b), according to a ninth
embodiment of the present invention;

FIG. 26 is a block diagram schematically showing the
configuration of the noise cancellation microphone according to the
ninth embodiment of the present invention;

FIG. 27 is a table listing communication modes,
speech-quality evaluation results, and LED states according to the
ninth embodiment of the present invention; and

FIG. 28 is a flowchart showing a speech-quality evaluation
process according to the present invention.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Varies embodiments according the present invention will
be explained with reference to the attached drawings.
Throughout the drawings, the elements the same as or
analogous to each other are given the same reference signs or
numerals with no repeated explanation thereof for brevity.

[First Embodiment]

FIG. 1 is a block diagram schematically showing the
configuration of a simplex communication apparatus 100 according
to a first embodiment of the present invention.

As shown in FIG. 1, the communication apparatus 100 is
provided with a sound pick-up unit (a main microphone) 101, a
transmitter unit 102, a speech-quality evaluation unit 103, a PTT
(Push To Talk)-unit 104 as a communication-mode switching unit, a
light-emission control unit 105, and a light-emitting device (LED)
106.

The sound pick-up unit 101 is a microphone attached to the
communication apparatus 100, for picking up a voice sound. On
picking up a voice sound, the sound pick-up unit 101 generates a
first speech signal that is output to the transmitter unit 102 and
the speech-quality evaluation unit 103.

The transmitter unit 102 performs speech coding to the first
speech signal according to need and transmits a second speech
signal (the speech-coded first speech signal) to another
communication apparatus (not shown). The transmitter unit 102
transmits the second speech signal to another communication
apparatus when it receives a transmission-mode signal from the
PTT unit 104 while the PTT unit 104 is being pushed as described
later.

The speech-quality evaluation unit 103 evaluates the
speech quality of the second speech signal to be transmitted by the
transmitter unit 102 based on the first speech signal input from the
sound pick-up unit 101. Then, the speech-quality evaluation unit
103 outputs a speech-quality signal that indicates an evaluation
result (an evaluated speech quality of the second speech signal) to
the light-emission control unit 105. In the first embodiment, the
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speech-quality evaluation unit 103 evaluates the speech quality of
the second speech signal to be transmitted by the transmitter unit
102 by determining the volume level of a voice sound picked up by
the sound pick-up unit 101. When the volume level of a voice
sound picked up by the sound pick-up unit 101 is lower than a
specific reference level, it is determined that the voice sound
cannot be clearly heard by a person who receives the second
speech signal at his or her communication apparatus, hence
evaluated as a bad speech quality.

The PTT unit 104 is a communication-mode switching unit
to switch the transmission of the second speech sighal from the
transmitter unit 102. 1In detail, the PTT unit 104 switches a
communication mode of the communication apparatus 100
between a transmission mode in which the transmitter unit 102
transmits the second speech signal and a standby mode in which
the transmitter unit 102 does not transmit the second speech
signal. When the PTT unit 104 is pushed, the operation mode,
that is the communication mode, of the communication apparatus
100 is switched from the standby mode to the transmission mode
for transmission of the second speech signal.

The standby mode is defined as a mode in which the
communication apparatus 100 can detect a signal transmitted from
another communication apparatus even if no transmitted signal is
being received. In other words, the standby mode includes a
reception waiting mode and a reception mode in which the
communication apparatus 100 is receiving a radio wave. Moreover,
the standby mode is defined as a mode in which the
communication apparatus 100 performs no operation when the
apparatus 100 is only for transmission use with no reception
function. Accordingly, the standby mode is defined as these
various modes, however, one requirement is that, in the standby
mode, the transmitter unit 102 is not transmitting a speech signal.
When the communication apparatus 100 is in-vehicle use, it is
provided with a speaker.

The PTT unit 104 is, more in detail, a communication-mode
switch attached to a main body of the communication apparatus
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100. When a user starts talking, the user pushes the PTT unit 104
to switch the communication mode from the standby mode (a
default mode) to the transmission mode. When the PTT unit 104
is pushed, a transmission-mode signal indicating that the
communication mode has been switched from the standby mode to
the transmission mode is output to the transmitter unit 102 and
the light-emission control unit 105.

The light-emission control unit 105 controls a light emission
state of the light-emitting device 106 to notify a user of a used
condition of the communication apparatus 100 (that is, how the
communication apparatus 100 is being used). The light-emitting
device 106 is attached to the main body of the communication
apparatus 100, that is an LED (Light Emitting Diode) in this
embodiment. Based on the speech-quality signal output from the
speech-quality quality unit 103, that indicates the speech quality
and the transmission-mode signal output from the PTT unit 104,
that indicates the transmission mode, the light-emission control
unit 105 controls the light emission state of the light-emitting
device 106.

The operation of the communication apparatus 100 will be
explained with a flowchart shown in FIG. 2.

The light-emission control unit 105 determines whether the
current communication mode is the transmission mode (step S101).
If the PTT unit 104 is not pushed so that no transmission-mode
signal is input, it is determined that the current communication
mode is the standby mode (No in step S101). Thus, the
light-emission control unit 105 turns off the light-emitting device
106 with no drive current supplied thereto (step S102). On the
other hand, if the PTT unit 104 is pushed so that the
transmission-mode signal is input, it is determined that the current
communication mode is the transmission mode (Yes in step S101),
then, the speech-quality evaluation wunit 103 performs a
speech-quality evaluation process (step S103).

Based on an evaluation result indicated by the
speech-quality signal from the speech-quality evaluation unit 103,
the light-emission control unit 105 determines whether a speech
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signal to be transmitted by the transmitter unit 102 has a good
speech quality (step S104). In other words, it is determined
whether the speech-quality signal input from the speech-quality
evaluation unit 103 indicates a good speech quality or bad speech
quality.

As a result of step S104, if the speech quality is good (Yes
in step S104), the light-emission control unit 105 repeatedly turns
on and off the light-emitting device 106 with a drive current
supplied thereto (step S105). On the other hand. if the speech
quality is bad (No in step S104), the light-emission control unit 105
turns on the light-emitting device 106 with a drive current supplied
thereto (step S106).

As described above, based on the communication mode
switched by the PTT unit 104 and the speech-quality evaluation
result at the speech-quality evaluation unit 103, the light-emission
control unit 105 controls the light-emitting device 106 so that the
light-emitting device 106 becomes in one of the three states: a
turn-off state, a repeated turn-on-and-off state, and a turn-on
state. With the three states of the light-emitting device 106, a
used condition of the communication apparatus 100 is notified to a
user. When the user visually recognizes the turn-on state of the
light-emitting device 106, the user recognizes that the current
speech quality is bad and takes an action to improve the speech
quality, such as, bringing the microphone (the sound pick-up unit)
101 close to his or her mouth.

As described above, according to the first embodiment, in
the simplex communication apparatus 100 that performs
communication with switching of the communication mode between
the transmission mode and the standby mode, it is achieved to
notify a user of whether a voice incoming direction, a direction in
which the user is talking into the microphone (the sound pick-up
unit) 101, is good or bad and also whether the speech quality of a
speech signal to be transmitted is good or bad. The notification
can be achieved with the light-emitting device 106 (LED) attached
to the main body of the communication apparatus 100.
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In detail, as described above, the communication apparatus
100 in the first embodiment is provided with the PTT unit 104 (the
communication-mode switching unit) for  switching the
communication mode between the standby mode and the
transmission mode. When the PTT unit 104 is pushed, the
light-emission control unit 105 controls the light-emitting device
106 to become the turn-on state that indicates the transmission
mode from the turn-off state that indicates the standby mode.
Moreover, based on a speech-quality evaluation result, the
light-emission control unit 105 controls the light-emitting device
106 to become the repeated turn-on-and-off state that indicates a
good speech quality from the turn-on state that indicates a bad
speech quality, thereby notifying a user of a used condition of the
communication apparatus 100. Accordingly, the user can take an
action to improve the used condition of the communication
apparatus 100 so that the speech quality of his or her voice sound
can have a good speech quality when transmitted.

The communication apparatus 100 shown in FIG. 1 may be
provided with a receiver unit for receiving a speech signal
transmitted from another communication apparatus when the PTT
unit 104 is not pushed so that the communication apparatus 100 is
in the standby mode. In this case, a speech signal received by the
receiver unit is decoded and given off by a speaker.

[Second Embodiment]

If a transmission apparatus is used in an environment of
much noise, it may occur that, even if the volume level of a voice
sound picked up a microphone is high enough, the speech quality
gets worse because the voice sound is drowned out by the
surrounding noise. In this case, it cannot be said that the volume
level adequately represents the speech quality. Thus, there is a
problem in that, even if the volume level exceeds a threshold level
and an LED does not indicate a bad speech quality (if the
transmission apparatus is equipped with an LED Ilike the
light-emitting device 106 in FIG. 1), a transmitted voice sound has
a bad speech quality due to much noise, resulting in that a person
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who receives the transmitted voice sound has a difficulty in hearing
the voice sound.

Such a problem is remarkable, especially, in digital wireless
transmission of a voice sound. When a voice sound is transmitted,
it undergoes speech coding in bandwidth compression. However,
the speech coding is not performed well due to the surrounding
noise, which results in a bad speech quality in the voice sound.

In order to solve such a problem discussed above, a
communication apparatus according to a second embodiment has a
feature in that the speech quality of a voice sound to be
transmitted is notified to a user of the communication apparatus to
instruct improvement in a used condition of the communication
apparatus, thereby improving speech quality.

FIG. 3 is a view showing the exterior appearance of a
communication apparatus 200 (a noise cancellation microphone)
with a front view (a) and a rear view (b), according to the second
embodiment of the present invention.

The communication apparatus 200 is provided with a noise
cancellation microphone unit 220 and a wireless communication
unit 240 connected to each other with a cord 230. The noise
cancellation microphone unit 220 in this embodiment corresponds
to an audio input apparatus equipped mainly with microphones.
Provided on the front face of the noise cancellation microphone unit
220 are a main microphone 201 (a first sound pick-up unit) and a
speaker 212. Provided on the rear face of the noise-cancellation
microphone unit 220 are a sub-microphone 202 (a second sound
pick-up unit) and a belt clip 221 for holding the noise-cancellation
microphone unit 220 by a belt. Provided at the top and the side
faces of the noise-cancellation microphone unit 220 are an LED 210
and a PTT unit 207, respectively.

The configuration of the communication apparatus 200 will
be explained with reference to FIG. 4 that is a block diagram
schematically showing the configuration of the communication
apparatus according to the second embodiment of the present
invention.
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The communication apparatus 200 is provided with a main
microphone 201 (a first sound pick-up unit), a sub-microphone 202
(a second sound pick-up unit), a speech-segment determination
unit 203, a noise-cancellation processing unit 204, a noise
suppressor unit 205, a wireless transmitter unit 206, PTT unit (a
communication-mode switching wunit) 207, a speech-quality
evaluation unit 208, an LED control unit 209, an LED 210, a
wireless receiver unit 211, and a speaker 212 (a sound emission
unit).

The main microphone 201 is a microphone attached to the
noise-cancellation microphone unit 220 of the communication
apparatus 200, for picking up a voice sound. A speech signal (a
first speech signal) obtained by the main microphone 201 based on
the voice sound is output to the speech-segment determination
unit 203, the noise-cancellation processing unit 204, and the
speech-quality evaluation unit 208. The sub-microphone 202 is
also a microphone attached to the noise-cancellation microphone
unit 220 of the communication apparatus 200, for picking up a
voice sound. A speech signal (a second speech signal) obtained by
the sub-microphone 202 is output to the noise-cancellation
processing unit 204 and the speech-quality evaluation unit 208.

The main microphone 201 corresponds to a first sound
pick-up unit for picking up mainly a user's voice sound, hence
provided on the front face of the noise-cancellation microphone
unit 220 as shown in (a) of FIG. 3. The sub-microphone 202
corresponds to a second sound pick-up unit for picking up mainly
the surrounding noise for use in a noise cancellation process, hence
provided on the rear face of the noise-cancellation microphone unit
220 as shown in (b) of FIG. 3. The arrangements of the main
microphone 201 and the sub-microphone 202 on the front and rear
faces, respectively, of the cancellation microphone unit 220 as
shown in FIG. 3 is the best arrangement for an excellent noise
cancellation effect, although the sub-microphone 202 may be
provided on the side or bottom face of the noise cancellation
microphone unit 220, or inside the microphone unit 220.
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The speech-segment determination unit 203 performs
speech segment determination based on a first speech signal input
from the main microphone 201, to detect a speech segment that
corresponds to a duration in which a user is taking into the
communication apparatus 200. In detail, the speech-segment
determination unit 203 converts the first speech signal input from
the main microphone 201 into a signal component in unit of a
specific length in the frequency domain and analyzes a spectrum
component of the signal component thus converted into the
frequency domain to determine whether it is a vowel, a consonant,
or a noise component based on the analyzed spectrum component.
The speech-segment determination unit 203 outputs a
speech-segment indication signal that indicates a speech segment
to the noise-cancellation processing unit 204 and the
speech-quality evaluation unit 208.

The noise-cancellation processing unit 204 performs a noise
cancellation process (noise-component suppressing process) based
on the first and second speech signals input from the main
microphone 201 and the sub-microphone 202, respectively. In
detail, the noise-cancellation processing unit 204 is equipped with
an adaptive filter to generate a reversed-phase component of a
noise component mixed into a voice component at the main
microphone 201, as a noise cancellation signal, based on a voice
sound picked up by the sub-microphone 202. Then, the
noise-cancellation processing unit 204 adds the first speech signal
input from the main microphone 201 and the noise cancellation
signal to suppress a noise component mixed into a voice
component at the main microphone 201. A speech signal after the
noise cancellation is output to the noise suppresser 205 and the
speech-quality evaluation unit 208. In this embodiment, the
noise-cancellation processing unit 204 performs the noise
cancellation process to the first speech signal input from the main
microphone 201 for each frame of a specific constant duration (256
samples, for example). A speech signal that has undergone the
noise cancellation process, so that its noise component has been
suppressed, is referred to as a noise-cancelled sighal, hereinafter.
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The noise suppressor unit 205 suppresses a noise
component other than a voice component that appears on the
frequency axis of the noise-cancelled signal input from the
noise-cancellation processing unit 204. Then, the noise
suppressor unit 205 returns a noise-component-suppressed signal
into the time domain and outputs the signal to the wireless
transmitter unit 206.

The wireless transmitter unit 206 performs speech coding
to the signal from the noise suppressor unit 205 and modulates the
signal after the speech coding with a carrier wave and transmits
the signal to another wireless communication apparatus or the like.

In the following description, the noise suppressor unit 205
and the wireless transmitter unit 206 are referred to as a
communication unit according to need.

The PTT unit 207 switches the operation of the wireless
transmitter unit 206 between transmission and non-transmission of
the noise-cancelled signal. In detail, the PTT unit 207 switches a
communication mode of the communication apparatus 200
between a transmission mode in which the wireless transmitter unit
206 transmits a speech signal and a standby mode in which the
wireless transmitter unit 206 is in a waiting mode for the
transmission of a speech signal. A reception mode in which the
wireless receiver unit 211 receives a speech signal transmitted
from another communication apparatus is included in the standby
mode mentioned above. When a user wants to receive a signal,
the user switches the communication mode to the standby mode
using the PTT unit 207. With the PTT unit 207, either one of the
transmission mode and the standby mode is selected as the
communication mode of the communication apparatus 200. When
the user talks into the communication apparatus 200, the user
pushes the PTT unit 207 to switch the communication mode from
the standby mode to the transmission mode. Then, a
transmission-mode signal indicating that the communication mode
has been switched from the standby mode to the transmission
mode is output to the wireless transmitter unit 206, the LED
control unit 209, and the wireless receiver unit 211.
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The speech-quality evaluation unit 208 evaluates the
speech quality of the noise-cancelled signal input from the
noise-cancellation processing unit 204 that is a speech signal to be
transmitted from the wireless transmitter unit 206. Then, the
speech-quality evaluation unit 208 outputs a speech-quality signal
that indicates an evaluation result of speech quality to the LED
contro! unit 209.

In this embodiment, the speech-quality evaluation unit 208
determines whether the speech quality of a speech signal to be
transmitted from the wireless transmitter unit 206 is good or bad
according to various factors, such as, a noisy environment or not,
noise cancellation at the noise-cancellation processing unit 204
effective or not, and so on.

The speech-quality evaluation unit 208 may determine
whether the noise cancellation is effective or not based on the level
of attenuation of the first speech signal from the main microphone
201, that has undergone the noise cancellation process at the
noise-cancellation processing unit 204. In this case, the
speech-quality evaluation unit 208 calculates the level of
attenuation of the first speech signal from the main microphone
201 after the noise cancellation process and determines that the
noise cancellation is effective when the level of attenuation is equal
to or higher than a specific threshold level. In detail, the
speech-quality evaluation unit 208 compares average power of the
first speech signal before the noise cancellation process and
average power of a speech signal (noise-cancelled signal) after the
noise cancellation process to determine whether the noise
cancellation is effective based on a comparison result. This
technique is based on the fact that a sound picked up by the main
microphone 201 is a mixture of a user's voice sound and the
surrounding noise and, if there is a specific level of attenuation or
higher, it can be determined that the surrounding noise has been
effectively suppressed.

The LED control unit 209 that corresponds to the
light-emission control unit 105 in FIG. 1 supplies a drive current to
the LED (a light-emitting device) 201 to contro! its light emission
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state, based on the transmission-mode signal and the
speech-quality signal from the PTT unit 207 and the speech-quality
evaluation unit 208, respectively.

The wireless receiver unit 211 receives a speech signal
transmitted from another communication apparatus. While
receiving the transmission-mode signal from the PTT unit 207, the
wireless receiver unit 211 does not receive a speech signal because
the current communication mode is the transmission mode. The
wireless receiver unit 211 decodes a received speech signal and
outputs the decoded speech signal to the speaker 212. The
speaker 212 outputs the decoded speech signal as a voice sound.

Explained next is a speech-quality evaluation process
performed by the communication apparatus 200 with respect to a
flowchart of FIG. 5.

The speech-segment determination unit 203 performs a
speech-segment determination process to determine whether a
user is talking into the communication apparatus 200 based on the
first speech signal input from the main microphone 201 (step
S201). 1If no speech segment is detected (No in step S201), the
process returns to step S201 to continue the speech-segment
determination process. On the other hand if a speech segment is
detected (Yes in step S201), the speech-quality evaluation unit 208
performs the following signal-power calculation process (steps
S202 to S204).

Firstly, the speech-quality evaluation unit 208 calculates
average power per frame of the second speech signal input from
the sub-microphone 202 (step S202). Then, the speech-quality
evaluation unit 208 calculates average power per frame of the first
speech signal input from the main microphone 201 before the noise
cancellation process (step S203). Next, the speech-quality
evaluation unit 208 calculates average power per frame of the
noise-cancelled signal input from the noise-cancellation processing
unit 204 after the noise cancellation process (step S5204).

Thereafter, the speech-quality evaluation unit 208
determines whether the average power per frame of the second
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speech signal obtained in step S202 is equal to or higher than a
specific threshold level Pthl (step S205).

If it is determined that the average power per frame of the
second speech signal is not equal to or higher than the threshold
level Pthl (No step S205), it is determined that the speech quality
is good (step S208). This evaluation is based on a presumption
that if the average power per frame of the second speech signal is
lower than the threshold level Pthl, the communication apparatus
200 is being used in a quiet environment because a sound picked
up by the sub-microphone 202 is mainly the surrounding noise.
Therefore, it can be determined that the speech quality is good
without affected by the surrounding noise.

On the other hand. if it is determined that the average
power per frame of the second speech signal is equal to or higher
than the threshold level Pthl (Yes in step S205), the
speech-quality evaluation unit 208 compares the average power
per frame of the first speech signal before the noise cancellation
process obtained in step S203 and the average power per frame of
the noise-cancelled signal after the noise cancellation process
obtained in step S204 (step S206).

If it is determined that a power ratio of the noise-cancelled
signal to the first speech signal is higher than a specific threshold
level Pth2 (No in step S206), it is determined that the speech
quality is bad (step S209). This evaluation is based on a
presumption that if the power ratio is higher than the threshold
level Pth2, the surrounding noise has a specific power or more and
there is no variation in the power before and after the noise
cancellation process, and hence the noise cancellation is not
effective.

On the other hand, if it is determined that the power ratio
of the noise-cancelled signal to the first speech signal is equal to or
lower than the threshold level Pth2 (Yes in step S206), the
speech-quality evaluation unit 208 determines whether the average
power per frame of the noise-cancelled signal after the noise
cancellation process is equal to or higher than a specific threshold
level Pth3 (step S207).
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If it is determined that the average power per frame of the
noise-cancelled signal is not equal to or higher than the threshold
level Pth3 (No in step S207), it is determined that the speech
quality is bad (step S209). This evaluation is based on a
presumption that if the average power per frame of the
noise-cancelled signal is lower than the threshold level Pth3, a
user's voice sound is also affected by the noise cancellation process,
so that the speech quality is bad and hence it is difficult for the
user's voice sound to be clearly heard at another communication
apparatus when the voice sound is transmitted thereto.

On the other hand, if it is determined that the average
power per frame of the noise-cancelled signal is equal to or higher'
than the threshold level Pth3 (Yes in step S207), it is determined
that a preferable sound level is maintained and hence the speech
quality is good (step S208).

The good evaluation result in step S208 or the bad
evaluation result in step S209 is output to the LED control unit 209,
as the speech-quality signal indicating the speech quality.

In the same manner as shown in FIG. 2 in first embodiment,
the LED control unit 209 determines whether the current
communication mode is the transmission mode based on the
transmission-mode signal from the PTT unit 207. Moreover, in the
same manner as shown in FIG. 2, the light-emission control unit
105 determines whether a speech signal to be transmitted by the
transmitter unit 102 has a good speech quality based on an
evaluation result indicated by the speech-quality signal from the
speech-quality evaluation unit 103.

Based on a table shown in FIG. 6 that lists communication
modes, speech-quality evaluation results, and LED states, the LED
control unit 209 controls LED 210, as follows.

When the PTT wunit 207 is pushed so that the
communication mode is the transmission mode and the speech
quality is evaluated as good, the LED control unit 209 supplies a
drive current to the LED 210 to put the LED 210 in a repeated
turn-on-and-off state that indicates a normal transmission mode
with a good speech quality.
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On the other hand. when the PTT unit 207 is pushed so that
the communication mode is the transmission mode and the speech
quality is evaluated as bad, the LED control unit 209 supplies a
drive current to the LED 210 to put the LED 210 in a turn-on state
that indicates the necessity of improvement in speech quality.
Moreover, when the PTT unit 207 is pushed so that the
communication mode is the transmission mode, however, no
speech-quality signal is input, the LED control unit 209 supplies a
drive current to the LED 210 to put the LED 210 in a turn-on state
that indicates the transmission mode. There is a case in which the
speech-segment determination unit 203 does not detect a speech
segment if no speech-quality signal is input. In this case, the
speech-quality evaluation process shown in FIG. 5 does not start so
that the speech-quality evaluation unit 208 does not output a
speech-quality signal to the LED control unit 209. When the PTT
unit 207 is pushed to output the transmission mode, however, no
speech-quality signal is input, the LED control unit 209 supplies a
drive current to the LED 210 to put the LED 210 in a turn-on state
that indicates that although the communication mode is the
transmission mode, a user is not talking into the communication
apparatus 200 which is a duration of a non-speech segment.

As described above, in this embodiment, the emission state
of the LED 210 during a non-speech segment in the transmission
mode and the emission state of the LED 210 during a speech
segment with a bad speech quality in the transmission mode are
controlled in the same manner, that is, the LED 210 is put in a
turn-on state in both cases. This LED control technique makes a
user visually recognize that his or her voice sound is not
appropriately input to the communication apparatus 200.

When a user visually recognizes that the emission state of
the LED 210 is not switched from the turn-on state to the repeated
turn-on-and-off state although the wuser is talking into the
communication apparatus 200, the user recognizes that the
communication apparatus 200 is not used appropriately. Then,
the user tries to change the turn-on state of the LED 210 to the
repeated turn-on-and-off state by changing the way of holding the
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main microphone 201, the direction in which the user is talking into
the main microphone 201, the distance between the user's mouth
to the main microphone 201, etc. Accordingly, with the change in
emission state of the LED 210, the user can be instructed to
improve the use of the communication apparatus 200, thereby
improving the speech quality of a speech signal to be transmitted
to another communication apparatus.

On the other hand. when the PTT unit 207 is not pushed, so
that the communication mode is not the transmission mode but the
standby mode, the LED control unit 209 supplies no drive current
to the LED 210 so that the LED 210 remains in the turn-off state.

As described above, the communication apparatus
according to the second embodiment is provided with the two
microphones and has the noise cancellation function to a speech
signal to be transmitted so that a user's voice sound is not drown
out by the surrounding noise, thereby achieving transmission of a
clear sound to another communication apparatus even if the level
of the surrounding noise is high.

Nevertheless, even if a communication apparatus is
equipped with a noise cancellation function, it could happen that
the noise cancellation function does not work effectively so that it
causes a bad speech quality to a speech signal to be transmitted to
another communication apparatus. Especially, in the case of a
simplex communication apparatus that cannot perform
transmission and reception at the same time, no information of a
bad speech quality can be sent from another communication
apparatus while a user is talking into the simplex communication
apparatus. It could therefore happen that the user is continuously
talking into the simplex communication apparatus without
recognizing a bad speech quality.

In order to solve such a problem discussed above, in the
communication apparatus 200 according to the second
embodiment, the speech quality to be felt by a person who
receives a voice sound transmitted from the communication
apparatus 200 is assumed based on the determination of whether
the noise cancellation function is working effectively with the
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combination of determination on the average power of speech
signals from the main microphone and the sub-microphone, and
the power ratio of the noise-cancelled signal to the speech signal
from the main microphone. Then, if it is determined that the
speech quality requires improvement, the LED 210 can be used
effectively to notify a user of the necessity of improvement in
speech quality.

[Third Embodiment]

The communication apparatus 200 according to the second
embodiment performs the speech quality evaluation depending on
whether the noise cancellation function is working effectively.
With this technique, it is possible to perform more reliable speech
quality evaluation than speech quality evaluation based on the
main-microphone volume level.

However, there are cases in which the communication
apparatus 200 according to the second embodiment erroneously
determines that the noise cancellation function is working
effectively even if it is not working effectively. One case is that
the main microphone 201 of the noise cancellation microphone unit
220(FR3.3)oftheconnnunmaﬁonappanﬂusZOOisnotpoﬂﬁoned
in front of a user. In this case, it could happen that the voice
component of a user's voice sound is picked up at a higher level by
the sub-microphone 202 provided on the rear face of the
noise-cancellation microphone unit 202 as shown in (b) of FIG. 3,
in addition to the main microphone 201. The noise-cancellation
processing unit 204 (FIG. 4) performs the noise cancellation
process by using a signal from the sub-microphone 202 as a
reference signal. Thus, in the above case, it could happen that a
voice component picked up by the sub-microphone 202 is
erroneously determined as a noise component, so that a voice
component which should remain is inevitably eliminated from a
speech signal output from the main microphone 201.

Moreover, in the above case, if there is an intense noise
source in front of a user, instead of the noise-cancellation
microphone unit 220 as shown in (a) of FIG.3, a noise component
from the noise source is picked by the main microphone 201, and
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hence the level of signal power of a noise-cancelled signal output
from the noise-cancellation processing unit 204 may exceed a
threshold level. Thus, it could happen that through the
evaluations in steps S205 to S207, it is erroneously determined
that the speech quality is good, as a final result.

In order to solve such a problem discussed above, the
present invention provides a communication apparatus as a third
embodiment that evaluates the speech quality reliably and notifies
an evaluation result to a user, even in the cases discussed above.

FIG. 7 is a block diagram schematically showing the
configuration of a communication apparatus 300 according to the
third second embodiment of the present invention.

As shown in FIG. 7, the communication apparatus 300 is
provided with a speech-segment determination unit 303, a
microphone-direction determination unit 313, and a speech-quality
evaluation unit 308 that is equipped with a noise-cancellation effect
evaluation unit 314 and an overall evaluation unit 315, in addition
to the units 201, 202, 204, 205, 206, 207, 209, 210, 211, and 212
that correspond to those shown in FIG. 4, respectively. The
communication apparatus 300 has the same exterior appearance
as the communication apparatus 200 as shown in FIG. 3.

The speech-segment determination unit 303 determines
whether or not a first speech signal input from the main
microphone 201 is a speech segment of a user's voice sound by
way of spectrum analysis with conversion of the first speech signal
into a signal component in unit of a specific length in the frequency
domain. The speech-segment determination unit 303 outputs a
result of speech segment determination to the noise-cancellation
processing unit 204, the microphone-direction determination unit
313, and the noise-cancellation effect evaluation unit 314.

While the speech-segment determination unit 303 s
determining that the first speech signal input from the main
microphone 201 is a speech segment, the microphone-direction
determination unit 313 detects a phase difference between the first
speech signal output from the main microphone 201 and a second
speech signal output from the sub-microphone 202. Then, the
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microphone-direction determination unit 313 detects a direction of
the main microphone 201 (a main-microphone direction,
hereinafter) with respect to a user based on the phase difference.
Then, the microphone-direction determination unit 313 outputs a
determination result on the main-microphone direction to the
overall evaluation unit 315, as a first evaluation result.

FIG. 8 is a view illustrating a direction-to-phase relationship
of the communication apparatus 300 with respect to a user, or a
phase difference between voice sounds depending on the
main-microphone direction.

As shown in (a) of FIG. 8, when a user faces the
communication apparatus 300 at the front side with the main
microphone 201 attached thereto, in a normal used condition,
there is a large phase difference between a voice sound that is
picked up by the main microphone 201 through a straight path and
a voice sound that is picked up by the sub-microphone 202 through
a roundabout path. On the other hand, as shown in (b) of FIG. 8,
when the communication apparatus 300 is inclined toward a user,
there is a small phase difference between voice sounds picked up
by the main microphone 201 and the sub-microphone 202 due to a
shorter distance between the user's mouth and the two
microphones. In particular, when the main microphone 201
attached to the communication apparatus 300 at the front side is
inclined toward a user at 90 degrees, the distances from the user's
mouth to the main microphone 201 and to the sub-microphones
202 are almost equal to each other, so that the phase difference is
almost zero.

Under consideration of the change in phase difference
depending on the positional relationship between a user and the
communication apparatus 300 discussed above, the
microphone-direction determination unit 313 compares a phase
difference detected between the first and second speech signals
output from the main microphone 201 and the sub-microphone 202
respectively, with a specific threshold value. When the phase
difference is smaller than the specific threshold value, the
microphone-direction determination unit 313 assumes that the

4
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main-microphone direction is not toward a user, such as shown in
(b) of FIG. 8 and determines that the user is not using the
communication apparatus 300 appropriately. On the other hand,
when the phase difference is equal to or larger than the specific
threshold value, the microphone-direction determination unit 313
assumes that the main-microphone direction is toward a user, such
as shown in (a) of FIG. 8, and determines that the user is using the
communication apparatus 300 appropriately.

The noise-cancellation effect evaluation unit 314
determines whether the noise cancellation function of the
noise-cancellation processing unit 204 is working effectively and
outputs an evaluation result to the overall evaluation unit 315, as a
second evaluation result.

The overall evaluation unit 315 performs overall evaluation
of: the average power of the second speech signal from the
sub-microphone 202 in the same manner as the speech-quality
evaluation unit 208 described with respect to FIG. 5; the first
evaluation result from the microphone-direction determination unit
313; and the second evaluation result from the noise-cancellation
effect evaluation unit 314, to determine the speech quality of a
speech signal to be transmitted from the wireless transmitter unit
206. The speech quality of a voice sound comprehensively
determined by the overall evaluation unit 315 is output to the LED
control unit 209, as a speech-quality signal, for emission control of
the LED 210.

Explained next is a microphone-direction determination
process performed by the microphone-direction determination unit
313, with respect to a flowchart of FIG. 9.

The microphone-direction determination unit 313 compares
the phases of first and second speech signals input from the main
microphone 201 and the sub-microphone 202, respectively, to
detect a phase difference therebetween (step S301). Then, the
microphone-direction determination unit 313 compares the phase
difference between the first and second speech signals with a
specific threshold value to determine whether the phase difference
is equal to or larger than the specific threshold value (step S302).
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The comparison of phase difference is done based on the fact that
the change in orientation of the main microphone 201 directly
reflected in the phase difference as discussed with reference to FIG.
8.

If the phase difference is equal to or larger than the specific
threshold value (Yes in step S$302), the microphone-direction
determination unit 313 assumes that the positional relationship
between the main microphone 201 and the user's mouth is good,
such as shown in (a) of FIG. 8, and determines that the user is
using the communication apparatus 300 appropriately. On the
other hand, if the phase difference is smaller than the specific
threshold value (No in step S302), the microphone-direction
determination unit 313 assumes that the positional relationship
between the main microphone 201 and the user's mouth is bad,
such as shown in (b) of FIG. 8, and determines that the user is
using the communication apparatus 300 inappropriately.

Then, the microphone-direction determination unit 313
outputs a determination result obtained in step S303 or S304 to
the overall evaluation unit 315 of the speech-quality evaluation
unit 308, as a first determination result that indicates whether or
not the main-microphone direction is appropriate, that is, whether
or not the communication apparatus 300 is used appropriately.

Explained next is a noise-cancellation effect evaluation
process performed by the noise-cancellation effect evaluation unit
314, with respect to a flowchart of FIG. 10.

The noise-cancellation effect evaluation unit 314 is in a
waiting mode to receive a speech-segment indication signal that is
generated by the speech-segment determination unit 303 when it
determines that a first speech signal input from the main
microphone 201 is a speech segment (step S311). When the
speech-segment indication signal is input (Yes in step S311), the
noise-cancellation effect evaluation unit 314 performs step S312,
whereas if not (No in step S311), it is still in the waiting mode to
receive the speech-segment indication signal.

In step S312, the noise-cancellation effect evaluation unit
314 calculates average power of a first speech signal from the main
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microphone 201 for one frame before the noise-cancellation
processing unit 204 performs the noise cancellation process per
one frame (step S$312). Next, the noise-cancellation effect
evaluation unit 314 calculates average power of a noise-cancelled
signal from the noise-cancellation processing unit 204 (step S313).

Thereafter, the noise-cancellation effect evaluation unit 314
compares the average power of the first speech signal before the
noise cancellation process and the average power of the
noise-cancelled signal after the noise cancellation process to
determine whether an average power ratio of the noise-cancelled
signal to the first speech signal is equal to or lower than a
threshold level Pth2 (step S314).

If the average power ratio is higher than the threshold level
Pth2 (No in step S314), the noise-cancellation effect evaluation
unit 314 determines that the noise cancellation function is not
working effectively (step S317). On the other hand, if the average
power ratio is equal to or lower than the threshold level Pth2 (Yes
in step S314), the noise-cancellation effect evaluation unit 314
determines whether the average power of the noise-cancelled
signal is equal to or higher than a threshold level Pth3 (step S315).

If the average power of the noise-cancelled signal is lower
than the threshold level Pth3 (No in step S315), the
noise-cancellation effect evaluation unit 314 determines that the
noise cancellation function is not working effectively (step S317)
On the other hand, if the average power of the noise-cancelled
signal is equal to or higher than the threshold level Pth3 (Yes in
step S315), the noise-cancellation effect evaluation unit 314
determines that the noise cancellation function is working
effectively (step S316).

Then, the noise-cancellation effect evaluation unit 314
outputs an evaluation result in step S316 or S317 to the overall
evaluation unit 315, as a second determination resuit (step $S318).

As described above, the noise-cancellation effect evaluation
unit 314 determines whether or not the noise cancellation function
is working effectively by using the signals before and after the
noise cancellation process performed by the noise-cancellation
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processing unit 204. In this embodiment, if it is determined that
the noise cancellation function is working effectively, it means that
a surrounding-noise component is effectively eliminated from a
speech signal that is a mixture of a voice component and the
surrounding-noise component so that much of the voice component
remains in the speech signal.

Therefore, when a surrounding-noise component s
effectively eliminated from a speech signal by the noise
cancellation process, signal power Pnc of a speech signal after the
noise cancellation process is lower than signal power Pic of a
speech signal before the noise cancellation process by the degree
of signal power of a surrounding-noise component. Accordingly,
the determination of whether or not the noise cancellation function
is working effectively is made by comparing the signal power Pic
and Pnc before and after the noise cancellation process, as
explained below.

There are two ways for the noise-cancellation effect
evaluation unit 314 to determine whether or not the noise
cancellation function is working effectively.

One way is to determine whether the signal power Pin and
Pnc meet either the following relational expression (1-a) or (1-b):

(1-a) (Pnc/Pin)<Pth2

(1-b) (Pnc-Pin)>Pth2' (Pth2'#Pth2)

Another way is, after the evaluation with the relational
expression (1-a) or (1-b) is performed, to determine whether the
signal power Pnc meets the following relational expression (2):

(2) Pnc>Pth3

With the relational expression (2), it can be determined
whether a voice component that has to remain in a speech signal
has been eliminated from the speech signal, in addition to a
surrounding-noise component.

Explained next is an overall evaluation process performed
by the overall evaluation unit 315, with respect a flowchart of FIG.
11.

The overall evaluation unit 315 calculates average power
per frame of the second speech signal input from the
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sub-microphone 202 (step S321). Then, the overall evaluation
unit 315 determines whether the average power per frame of the
second speech signal is equal to or higher than a specific threshold
level Pthl (step S322).

If it is determined that the average power per frame of the
second speech signal is not equal to or higher than the threshold
level Pthl (No step S322), it is determined that the speech quality
is good (step S327). This evaluation is based on a presumption
that if the average power per frame of the second speech signal is
lower than the threshold level Pthl, the communication apparatus
300 is being used in a quiet environment because a sound picked
up by the sub-microphone 202 is mainly the surrounding noise.
Therefore, it can be determined that the speech quality is good
without affected by the surrounding noise.

On the other hand. if it is determined that the average
power per frame of the second speech signal is equal to or higher
than the threshold level Pthl (Yes in step S322), the overall
evaluation unit 315 receives the first determination result from the
microphone-direction determination unit 313 (step S323). Then,
the overall evaluation unit 315 determines whether the first
evaluation result shows a good result (step S324). If the first
evaluation result shows a bad result (No step S324) that indicates
a bad positional relationship between the main microphone 201
and the user's mouth as discussed with respect to (b) of FIG. 8,
the overall evaluation unit 315 determines that the speech quality
is bad (step S328). On the other hand. if the first evaluation result
shows a good result (Yes in step S324), the overall evaluation unit
315 receives the second evaluation result from the
noise-cancellation effect evaluation unit 314 (step S325).

Then, the overall evaluation unit 315 determines whether
the second evaluation result shows a good result (step S326). If
the second evaluation result shows a bad result (No in step S326)
that indicates that the noise cancellation function is not working
effectively, the overall evaluation unit 315 determines that the
speech quality is bad (step S328). On the other hand. if the
second evaluation result shows a good result (Yes in step S326),
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that is, the noise cancellation function is working effectively, the
overall evaluation unit 315 determines that the speech quality is
good (step S327). Then, the overall evaluation unit 315 outputs a
speech-quality signal that carries information on the result in step
S327 or S328 to the LED control unit 209 (step $329).

The noise-cancellation effect evaluation unit 314 may
perform the noise-cancellation effect evaluation process only when
the noise cancellation process is performed or should be performed.
For example, the noise-cancellation effect evaluation unit 314 may
perform the noise-cancellation effect evaluation process when the
second speech signal from the sub-microphone 202 has power
equal to or higher than a specific level or a flag is set to indicate
that the noise cancellation process is being performed. The
noise-cancellation processing unit 204 may perform the noise
cancellation process when the second speech signal has power
equal to or higher than a specific level. The noise-cancellation
processing unit 204 may also perform the noise cancellation
process depending on a voice incoming direction of a voice sound
based on the phase difference between the first and second speech
signals.

Explained next is an operation of the LED control unit 209
with respect the flowchart shown in FIG. 2 because the operation of
the LED control unit 209 of the third embodiment is similar to that
of the light-emission control unit 105 of the first embodiment.

The LED control unit 209 checks the current communication
mode at a specific interval of, for example, 1/30 seconds, to
determine whether the communication mode has been switched to
the transmission mode through the PTT unit 207 pushed by a user
(step S101). If the PTT unit 207 has not been pushed so that the
current communication mode has been set to the standby mode
(No in step S101), the LED control unit 209 turns off the
light-emitting device 106 with no a drive current supplied thereto
(step S102). On the other hand. if the PTT unit 207 has been
pushed so that the current communication mode has been set to
the transmission mode (Yes in step S101), the LED control unit 209
receives the speech-quality signal from the overall evaluation unit
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315 (step S103) to check the speech quality indicated by the
speech-quality signal (step S104). If the speech quality is good
(Yes in step S104), the LED control unit 209 repeatedly turns on
and off the LED 210 with a drive current supplied thereto (step
S105). On the other hand. if the speech quality is bad (No in step
$104), the light-emission control unit 105 turn on the
light-emitting device 106 with a drive current supplied thereto
(step S106).

As described above, in the communication apparatus 300
according to the third embodiment, an LED emission state is
controlled with overall evaluation of the noise cancellation effect
and the main-microphone direction, to effectively notify a user of
the speech quality.

[Fourth Embodiment]

FIG. 12 is a block diagram schematically showing the
configuration of an audio input apparatus 1000 according to a
fourth embodiment of the present invention.

The audio input apparatus 1000 is provided with a sound
pick-up unit 1001, a transmitter unit 1002, a sound pick-up state
evaluation unit 1003, a transmission instruction unit 1004, a
light-emission control unit 1005, and a light emission unit 1006.
The units 1001, 1002, 1005, and 1006 correspond to the units 101,
102, 105. and 107 shown in FIG.1, respectively.

The sound pick-up unit 1001 picks up a voice sound and
generates a speech signal that is output to the transmitter unit 102
and the sound pick-up state evaluation unit 1003. The transmitter
unit 102 transmits the speech signal to another communication
apparatus while it is receiving a transmission instruction signal
from the transmission instruction unit 1004.

The sound pick-up state evaluation unit 1003 evaluates a
sound pick-up state of a speech signal to be transmitted from the
transmitter unit 1002 based on the speech signal input from the
sound pick-up unit 1001. The sound pick-up state to be evaluated
by the sound pick-up state evaluation unit 1003 is a feature of the
speech signal to be transmitted from the transmitter unit 1002,
based the result of determination of a speech segment and

-189-



10

15

20

25

30

35

31

evaluation of speech quality. The sound pick-up state evaluation
unit 1003 outputs sound pick-up state information that indicates an
evaluation result of the sound pick-up state to the light-emission
control unit 1005.

The transmission instruction unit 1004 instructs the
transmitter unit 1002 to transmit a speech signal. The
transmission instruction unit 1004 is connected to a PTT switch.
When the PTT switch is pushed, the transmission instruction unit
1004 outputs a transmission instruction signal to the transmitter
unit 1002 and the light-emission control unit 1005. When the
transmission instruction unit 1004 outputs the transmission
instruction signal to the transmitter unit 1002, the communication
mode of the audio input apparatus 1000 is switched from the
standby mode in which the transmitter unit 1002 does not transmit
a speech signal to the transmission mode in which the transmitter
unit 1002 transmits a speech signal.

The light-emission control unit 1005 controls the emission
state of the light emission unit 1006 to notify a user of how the
audio input apparatus 1000 is being used concerning the positional
relationship between the user and microphones as discussed with
respect to FIG. 8. The light emission unit 1006 in this
embodiment is an LED attached to the main frame of the audio
input apparatus 1000. The light-emission control unit 1005
controls the emission state of the LED (light emission unit) 1006
based on the transmission instruction signal from the transmission
instruction unit 1004 and the sound pick-up state information from
the sound pick-up state evaluation unit 1003. 1In detail, the
light-emission control unit 1005 turns on the LED 1006 if the
transmission instruction signal is input, a speech segment is
detected, and the speech quality is lower than a specific threshold
level. Moreover, the light-emission control unit 1005 repeatedly
turns on and off the LED 1006 if the transmission instruction signal
is input, a speech segment is detected, and the speech quality is
equal to or higher the specific threshold level. However, the
light-emission control unit 1005 turns off the LED 1006 if no
transmission instruction signal is input.
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As described above, the audio input apparatus 1100 is
provided with the sound pick-up unit 1001 for picking up a voice
sound to generate a speech signal, the transmitter unit 1002 for
transmitting the speech signal, the transmission instruction unit
1004 for instructing the transmitter unit 1002 to transmit the
speech signal, the sound pick-up state evaluation unit 1003 for
evaluating a sound pick-up state of the speech signal to be
transmitted by the transmitter unit 1002, and the light-emission
control unit 1005 for controlling the emission state of the light
emission unit 1006. In this embodiment, the light emission unit
1006 is an LED, so that the light-emission control unit 1005
controls the emission state of the LED 1006, among the turn-on
state, the turn-off state, and the repeated turn-on-and-off state,
based on the sound pick-up state evaluated by the sound pick-up
state evaluation unit 1003.

The sound pick-up state evaluation unit 1003 may be
equipped with a volume-level measuring device for measuring the
volume level of a speech signal input from the sound pick-up unit
1001, as a sound pick-up state of a speech signal to be transmitted
from the transmitter unit 1002 to be evaluated. In this case, the
light-emission control unit 1005 controls the emission state of the
LED 1006 in the following three ways. While the transmission
instruction unit 1004 is not instructing the transmitter unit 1002 to
transmit a speech signal, the light-emission control unit 1005 turns
off the LED 1006. While the transmission instruction unit 1004 is
instructing the transmitter unit 1002 to transmit a speech signal,
however, the volume level of this speech signal is lower than a
specific reference level, the light-emission control unit 1005 turns
on the LED 1006. Moreover, while the transmission instruction
unit 1004 is instructing the transmitter unit 1002 to transmit a
speech signal and the volume level of this speech signal is equal to
or higher than the reference level, the light-emission control unit
1005 repeatedly turns on and off the LED 1006.

Control of the emission state of the LED 1006 by the
light-emission control unit 1005 will be described in detail.
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For the emission-state control, the sound pick-up state
evaluation unit 1003 has a speech-segment determination function
and a speech-quality evaluation function, like the speech-segment
determination unit 203 and the speech-quality evaluation unit 208,
respectively, shown in FIG. 4, for evaluating a sound pick-up state
of the speech signal to be transmitted by the transmitter unit 1002.
In detail, for sound pick-up state evaluation, the sound pick-up
state evaluation unit 1003 determines whether a signal input from
the sound pick-up unit 1001 is a speech segment. Moreover, for
sound pick-up state evaluation, the sound pick-up state evaluation
unit 1003 evaluates the speech quality of a speech segment to be
transmitted from the transmitter unit 1002. The results of
speech-segment determination and speech-quality evaluation are
output to the light-emission control unit 1005, as speech-segment
information and speech-quality information, respectively, which are
expressed as sound pick-up state information in FIG. 12.

FIG. 13 is a table listing communication modes, sound
pick-up state evaluation results, and LED states under control by
the light-emission control unit 1005. FIG. 14 is a flowchart
showing a light-emission control process to be performed by the
light-emission control unit 1005. The light-emission control
process will be described with reference to FIGS. 13 and 14.

The light-emission control unit 1005 determines per frame
whether a transmission instruction signal is input from the
transmission instruction unit 1004 (step S1001). If no
transmission instruction signal is input (No in step S1001), the
light-emission control unit 1005 determines that the PTT switch
connected to the transmission instruction unit 1004 is not pushed
so that the transmission instruction unit 1004 does not output a
transmission instruction signal, hence the audio input apparatus
1000 is in the standby mode. Then, the light-emission control unit
1005 turns off the LED 1006 as shown in No. 1 of FIG. 13 (step
51002).

On the other hand. if a transmission instruction signal is
input (Yes in step S1001), the light-emission control unit 1005
determines whether the speech segment information input from
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the sound pick-up state evaluation unit 1003 indicates a speech
segment (step S1003). If the speech segment information does
not indicate a speech segment (No in step S$1003), the
light-emission control unit 1005 determines that the PTT switch is
being pushed so that the transmission instruction unit 1004
outputs a transmission instruction signal, hence the audio input
apparatus 1000 is in the transmission mode, however, a user is not
talking into the audio input apparatus 1000. Then, the
light-emission control unit 1005 turns on the LED 1006 as shown in
No. 2 of FIG. 13 (step S1004).

On the other hand. if the speech segment information
indicates a speech segment (Yes in step S1003), the light-emission
control unit 1005 determines whether the speech quality
information input from the sound pick-up state evaluation unit
1003 indicates a good speech quality (step S1005). If the speech
quality is not good (No in step $S1005), the light-emission control
unit 1005 determines that, although a user is talking into the audio
input apparatus 1000, the used condition of the audio input
apparatus 1000 discussed with respect to FIG. 8 is not appropriate
so that a good speech quality is not maintained. Then, the
light-emission control unit 1005 turns on the LED 1006 as shown in
No. 3 of FIG. 13 (step S1006). On the other hand, if the speech
quality is good (Yes in step S1005), the light-emission control unit
1005 determines that the used condition of the audio input
apparatus 1000 is appropriate so that a good speech quality is
maintained. Then, the light-emission control unit 1005 repeatedly
turns on and off as shown in No. 4 of FIG. 13 (step S1007).

As described above, in the audio input apparatus (the
communication apparatus) 1000 according to the fourth
embodiment, the sound pick-up state evaluation unit 1003
determines whether a signal input from the sound pick-up unit
1001 is a speech segment and evaluates the speech quality of a
speech signal to be transmitted from the transmitter unit 1002, to
evaluate a sound pick-up state. With the evaluation of a sound
pick-up state, the light-emission control unit 1005 controls the LED
1006 in the manner described below.
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When the transmission instruction unit 1004 does not
instruct the transmitter unit 1002 to transmit a speech signal, the
light-emission control unit 1005 turns off the LED 1006. When the
transmission instruction unit 1004 instructs the transmitter unit
1002 to transmit a speech signal, however, a signal input from the
sound pick-up wunit 1001 is not a speech segment, the
light-emission control unit 1005 turns on the LED 1006. When the
transmission instruction unit 1004 instructs the transmitter unit
1002 to transmit a speech signal, a signal input from the sound
pick-up unit 1001 is a speech segment, and the speech quality is
lower than a specific threshold level, the light-emission control unit
1005 turns on the LED 1006. Moreover, when the transmission
instruction unit 1004 instructs the transmitter unit 1002 to transmit
a speech signal, a signal input from the sound pick-up unit 1001 is
a speech segment, and the speech quality is equal to or higher
than the specific threshold level, the light-emission control unit
1005 repeatedly turns on and off the LED 1006.

As described above, the light-emission control unit 1005
controls the emission state of the light emission unit 1006 (that is
the on-off state of the LED) according to the light-emission control
process shown in FIG. 14, to properly notify a user of the speech
quality.

[Fifth Embodiment]

FIG. 15 is a block diagram schematically showing the
configuration of an audio input apparatus (a communication
apparatus) 2000 according to a fifth embodiment of the present
invention.

The audio input apparatus 1200 is provided with a first
sound pick-up unit 1021, a second sound pick-up unit 1022, a
noise-cancellation processing unit 1007, a noise suppressor unit
1008, a transmitter unit 1002, a transmission instruction unit 1004,
a sound pick-up state evaluation unit 1003, a light-emission control
unit 1005, and a light emission unit 1006. The sound pick-up
state evaluation unit 1003 has a noise-cancellation effect
evaluation unit 1010, a microphone-direction determination unit
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1011, a speech-quality evaluation unit 1012, and a
speech-segment determination unit 1009.

The basic configuration of the audio input apparatus 2000 is
the same as the audio input apparatus 1000 of the fourth
embodiment shown in FIG. 12. However, the audio input
apparatus 2000 has the noise-cancellation processing unit 1007
and the noise suppressor unit 1008 for a noise suppression process
in the time and frequency domain, respectively, to improve the
speech quality of a speech signal to be transmitted.

The noise-cancellation processing unit 1007 and the noise
suppressor unit 1008 correspond to the noise-cancellation
processing unit 204 and the noise suppressor unit 205, respectively,
shown in FIG. 4, hence the explanation of the units 1007 and 1008
being omitted. Moreover, the noise-cancellation effect evaluation
unit 1010, the microphone-direction determination unit 1011, the
speech-quality evaluation unit 1012, and the speech-segment
determination unit 1009 correspond to the noise-cancellation effect
evaluation unit 314 (FIG. 7), the microphone-direction
determination unit 313 (FIG. 7), the speech-quality evaluation unit
103 (FIG. 1), and the speech-segment determination unit 203 (FIG.
4), respectively, hence the explanation of the units 1009 to 1012
being omitted.

In the fifth embodiment, the light-emission control unit
1005 receives both of speech-segment and speech-quality
information from the sound pick-up state evaluation unit 1003, for
control of the light emission unit 1006. However, as a variation to
the fifth embodiment, the sound pick-up state evaluation unit 1003
may perform speech-segment determination only (with no
speech-quality evaluation) so that the light-emission control unit
1005 can control the light emission unit 1006 based on the
speech-segment information only. Moreover, as another variation
to the fifth embodiment, the sound pick-up state evaluation unit
1030 may output information on the volume of a speech signal
obtained by the first sound pick-up unit 1021 so that the
light-emission control unit 1005 can control the light emission unit
1006 based on the volume information.
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[Sixth Embodiment]

FIG. 16 is a block diagram schematically showing the
configuration of an audio input apparatus 1100 according to a sixth
embodiment of the present invention.

The audio input apparatus 1100 is provided with a first
sound pick-up unit 1101, a second sound pick-up unit 1102, a
noise-cancellation processing unit 1103, a speech-quality
evaluation unit 1104, and an evaluation-result notification unit
1105.

The first sound pick-up unit 1101 is a microphone attached
to the audio input apparatus 1100 to pick up a voice sound. A
speech signal (a first speech signal) obtained by the first sound
pick-up unit 101 based on the voice sound is output to the
noise-cancellation processing unit 1103. The second sound
pick-up unit 1102 is also a microphone attached to the audio input
apparatus 1100 to pick up a voice sound. A speech signal (a
second speech signal) obtained by the second sound’pmk—up unit
1102 based on the voice sound is also output to the
noise-cancellation processing unit 1103.

The first sound pick-up unit 1101 corresponds to a main
microphone for picking up mainly a user's voice sound, hence
provided on the front face of the audio input apparatus 1100. The
second sound pick-up unit 1102 corresponds to a sub-microphone
for picking up mainly the surrounding noise for use in a noise
cancellation process, hence provided on the rear face of the audio
input apparatus 1100. The arrangements of the first sound
pick-up unit (the main microphone) 1101 and the second sound
pick-up unit (the sub-microphone) 1102 on the front and rear faces,
respectively, of the audio input apparatus 1100 is the best
arrangement for an excellent noise cancellation effect, although the
second sound pick-up unit 1102 may be provided on the side or
bottom face of the audio input apparatus 1100, or inside the audio
input apparatus 1100.

The noise-cancellation processing unit 1103 performs a
noise-cancellation process (a noise-component suppression
process) based on the first speech signal and the second speech
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signal (used as a reference signal) input from the main microphone
1101 and the sub-microphones 1102, respectively.

In this embodiment, the noise-cancellation processing unit
1103 performs the noise cancellation process to the first speech
signal input from the main microphone 1101 for each frame of a
specific constant duration (256 samples, for example). In detail,
the noise-cancellation processing unit 1103 is equipped with an
adaptive filter to generate a reversed-phase component of a noise
component mixed into a voice component at the main microphone
1101, as a noise cancellation signal, based on a voice sound picked
up by the sub-microphone 1102. Then, the noise-cancellation
processing unit 1103 adds the first speech signal input from the
main microphone 1101 and the noise cancellation signal to
suppress a noise component mixed into a voice component at the
main microphone 1101. A speech signal after the noise
cancellation is output to the speech-quality evaluation unit 1104,

The speech-quality evaluation unit 1104 evaluates the
speech quality of the noise-cancelled signal input from the
noise-cancellation processing unit 1103 and outputs an evaluation
result to the evaluation-result notification unit 1105. The
speech-quality evaluation unit 1104 evaluates the speech quality of
the noise-cancelled signal based on whether the noise cancellation
is effective or not at the noise-cancellation processing unit 1103.

The speech-quality evaluation unit 1104 may determine
whether the noise cancellation is effective or not based on the level
of attenuation of the first speech signal from the main microphone
1101, that has undergone the noise cancellation process at the
noise-cancellation processing unit 1103. In this case, the
speech-quality evaluation unit 1104 calculates the level of
attenuation of the first speech signal from the main microphone
1101 after the noise cancellation process and determines that the
noise cancellation is effective when the level of attenuation is equal
to or higher than a specific threshold level. In detail, the
speech-quality evaluation unit 1104 compares average power of a
first speech signal before the noise cancellation process and
average power of a first speech signal after the noise cancellation
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process to determine whether the noise cancellation is effective
based on a comparison result.

The evaluation-result notification unit 1105 notifies a user
of the evaluation result input from the speech-quality evaluation
unit 1104 as to whether the speech quality is good or bad. The
speech-quality evaluation unit 1104 evaluates the speech quality of
the noise-cancelled signal based on whether the noise cancellation
is effective or not at the noise-cancellation processing unit 1103.
Therefore, actually, the evaluation-result notification unit 1105
notifies a user of whether the noise cancellation is effective or not
at the noise-cancellation processing unit 1103.

The evaluation-result notification  unit 1105 may visually
notify a user of whether the speech quality is good or not, or may
notify a user of the speech quality with a warning sound through a
speaker. Moreover, the evaluation-result notification unit 1105
may be equipped with a vibration element to notify a user, with
vibration, of whether the noise cancellation is effective or not.

However, in this embodiment, it is supposed that the audio
input apparatus 1100 is used in an environment in which physical
laborers work under heavy surrounding noise, so that the
notification of speech quality to a user is made visually, not by
means of sounds that may not be heard due to the surrounding
noise or by means of vibration that may not be sensed by a user if
the user is moving violently. In other words, in this embodiment,
the evaluation-result notification unit 1105 has a visual means,
such as an LED to be turned on and off, that indicates whether the
noise cancellation function is effectively working or not.

The operation of the audio input apparatus 1100 will be
explained with a flowchart shown in FIG. 17.

The noise-cancellation processing unit 1103 performs a
noise cancellation process based on a first speech signal and a
second speech signal input from the main microphone 1101 and
the sub-microphone 1102, respectively (step S1101). In detail,
the noise-cancellation processing unit 1103 performs a process, per
frame, of adding a reversed-phase component of a noise
component mixed into a voice component at the main microphone
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1101, generated based on the second speech signal input from the
sub-microphone 1102, to the first speech signal input from the
main microphone 1101. With this process, a noise component
mixed with the first speech signal at the main microphone 1101 is
suppressed. A noise-cancelled signal is output to the
speech-quality evaluation unit 1104.

Then, the speech-quality evaluation unit 1104 evaluates the
speech quality of a speech signal after the noise cancellation (step
$51102). In detail, the speech-quality evaluation unit 1104
compares average power Pin of the first speech signal input from
the main microphone 1101 before the noise cancellation and
average power Pnc of the noise-cancelled signal from the
noise-cancellation processing unit 1103 after the noise cancellation
and, based on the comparison, determines whether the noise
cancellation function of the noise-cancellation processing unit 1103
is effectively working. For example, the speech-quality evaluation
unit 1104 may determine that the speech quality is good because
of effective noise cancellation if the level of attenuation (Pin-Pnc)
caused by the noise cancellation is equal to or higher than a first
specific threshold level Pth that is a criterion level on the noise
cancellation effect. Moreover, the speech-quality evaluation unit
1104 may determine that the speech quality is good because of
effective noise cancellation if the power ratio (Pin/Pnc) is equal to
or higher than a second specific threshold level Pth' that is another
criterion level on the noise cancellation effect. Any other
techniques can be used as long as the speech quality can be
properly evaluated.

If the speech quality is evaluated as good (Yes in step
S1102), the process returns to step S1101 to continue the noise
cancellation. On the other hand, if the speech quality is evaluated
as bad (No in step S1102), that is, the noise-cancellation function
is not working effectively, hence a good speech quality is not
obtained, the evaluation-result notification unit 1105 notifies a user
of the bad result of evaluation (step S1103).

The main purpose for the evaluation-result notification unit
1105 to notify a user of a result of evaluation is instructing the user
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of the correct way of holding the microphone, which results in
enhanced noise cancellation effect and in transmission of a clear
voice sound. Therefore, the notification of a result of evaluation to
a user from the evaluation-result notification unit 1105 means the
notification of a used condition to a user as to whether the audio
input apparatus 1100 is being used appropriately.

As described above, the audio input apparatus 1100

according to the sixth embodiment has the notification (alarm)

mechanism of notifying of a used condition to a user as to whether
it is being used appropriately. With this notification (alarm)
mechanism, a user can know whether the noise cancellation
function is working effectively. When the user notices that the
noise cancellation function is not working effectively, the user can
change the way of holding the audio input apparatus 1100 (or the
microphone), the distance between the microphone and user's
mouth etc. to make the noise cancellation function work effectively
so that a clear voice sound can be transmitted.

Accordingly, the audio input apparatus 1100 according to
the sixth embodiment leads a user to hold a microphone in a
correct manner so that the noise cancellation function can work at
a maximum level to transmit a clear voice sound even in a noisy
environment. Therefore, the user can check whether the user's
voice sound is clearly transmitted.

Moreover, the audio input apparatus 1100 in this
embodiment can be used for training workers on how to correctly
use a noise cancellation microphone to which the present invention
can be applied.

In known noise cancellation microphones, there is no way
to know the range of distance and angle with respect to the user's
mouth for appropriate use. Thus, there are problems such that a
user talks into the microphone at a too close distance in order to
transmit a clear voice sound, a user continues talking even if a
clear voice sound is not transmitted due to ineffective noise
cancellation which results in miscommunication, and so on.
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On the other hand. as described above, the audio input
apparatus 1100 according to the sixth embodiment can solve such
problems and provide high utility in various environments.

In detail and as described above, the noise-cancellation
processing unit 1103 performs the noise-cancellation process based
on the first and second speech signals input from the main
microphone 1101 and the sub-microphones 1102, respectively.
More in detail, based on the second speech signal input from the
sub-microphone 1102, the noise-cancellation processing unit 1103
generates a reversed-phase component of a noise component
mixed into a voice component at the main microphone 1101 and
adds the reversed-phase component to the first speech signal input
from the main microphone 1101 in the noise cancellation process.,

Then, the speech-quality evaluation unit 1104 evaluates the
noise cancellation effect at the noise-cancellation processing unit
1103 and the evaluation-result notification unit 1105 notifies a user
of the result of evaluation at the speech-quality evaluation unit
1104.

In detail, the speech-quality evaluation unit 1104
determines whether the noise cancellation function of the
noise-cancellation processing unit 1103 is working effectively. If it
is determined that the noise cancellation function is working
effectively, the evaluation-result notification unit 1105 notifies a
user that the noise canceHanniﬁncUonIS\Norhng effectively so
that the speech quality is good.

The speech-quality evaluation unit 1104 determines
whether the noise cancellation function is working effectively by
comparing the average power before and after the noise
cancellation.

The speech-quality evaluation unit 1104 may determine
that the noise cancellation function is working effectively if the
following relational expression (3) is satisfied

Pin-Pnc>Pth ... (3)
in which Pin is the average power of the first speech signal input
from the main microphone 1101 before the noise cancellation, Pnc
is the average power of the noise-cancelled signal input from the
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noise-cancellation processing unit 1103 after the noise cancellation,
and Pth is a first specific threshold level that is a criterion level on
the noise cancellation effect.

Moreover, the speech-quality evaluation unit 1104 may
determine that the noise cancellation function is working effectively
if the following relational expression (4) is satisfied

Pin/Pnc>Pth' ... (4)
in which Pin/Pnc is the power ratio before and after the noise
cancellation, and Pth' is a second specific threshold level that is
another criterion level on the noise cancellation effect.

In the sixth embodiment, the evaluation-result notification
unit 1105 has a visual means, such as an LED to be turned on and
off, that indicates whether the noise cancellation function is
working effectively or not. Not only that, the evaluation-result
notification unit 1105 may be equipped with a liquid crystal display
or the like to indicate whether the noise cancellation function is
working effectively or not. Moreover, the evaluation-result
notification unit 1105 may be equipped with a vibration means,
such as a vibrator, so that a user can know whether the noise
cancellation is effective or not when the user feels vibration while
holding the audio input apparatus 1100.

Furthermore, the evaluation-result notification unit 1105
may be provided with a notification mechanism that notifies a user
only when the noise cancellation is effective and hence the speech
quality is good, as a result of evaluation at the speech-quality
evaluation unit 1104. With this notification mechanism, the user
can know that the used condition of the audio input apparatus
1100 is not good if there is no notification.

[Seventh Embodiment]

Described next is an audio input apparatus 1200 according
to a seventh embodiment of the present invention, which has a
power saving function in comparison with the audio input
apparatus 1100 of the sixth embodiment. In the audio input
apparatus 1100, the speech-quality evaluation unit 1104 performs
an average-power calculation process, a comparison process, etc.,
which are relatively power consuming processes, in order for the
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evaluation-result notification unit 1105 to notify a user of whether
noise cancellation is being effective. However, the notification
with such power consuming processes is useless while a user is not
talking into the audio input apparatus 1100. The audio input
apparatus 1200 in the seventh embodiment is provided with a new
configuration to solve such a problem.

FIG. 18 is a block diagram schematically showing the
configuration of the audio input apparatus 1200 according to the
seventh embodiment of the present invention.

The audio input apparatus 1200 is provided with a first
sound pick-up unit 1101 (a main microphone), a second sound
pick-up unit 1102 (a sub-microphone), a noise-cancellation
processing unit 1203, a speech-quality evaluation unit 1204, an
evaluation-result notification unit 1205, a speech-segment
determination unit 1206, a noise suppresser unit 1207, and a
transmitter unit 1208. The evaluation-result notification unit 1205
has a light-emission control unit 1209 and a light-emitting device
1210 for visual notification.

The speech-segment determination unit 1206 detects a
speech segment by speech segment determination based on a first
speech signal input from the main microphone 1101. In detail, the
speech-segment determination unit 1206 converts the first speech
signal input from the main microphone 1101 into a signal
component in unit of a specific length in the frequency domain and
analyzes a spectrum component of the signal component thus
converted into the frequency domain to determine whether it is a
vowel, a consonant, or a noise component. The speech-segment
determination unit 1206 outputs a speech-segment indication
signal that indicates a speech segment to the noise-cancellation
processing unit 1203 and the speech-quality evaluation unit 1204.

The noise-cancellation processing unit 1203 performs a
noise cancellation process based on the first and second speech
signals input from the main microphone 1101 and the
sub-microphone 1102, respectively, in the same manner as the
noise-cancellation processing unit 1103 shown in FIG. 16. Then,
the noise-cancellation processing unit 1203 outputs a
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noise-cancelled signal to the speech-quality evaluation unit 1204
and the noise suppressor unit 1207.

The speech-quality evaluation unit 1204 evaluates the
speech quality of the noise-cancelled signal input from the
noise-cancellation processing unit 1203 by using the
speech-segment indication signal input from the speech-segment
determination unit 1206. In this embodiment, the speech-quality
evaluation unit 1204 performs speech quality evaluation while a
speech segment is being detected at the speech-segment
determination unit 1206. The speech-quality evaluation unit 1204
outputs an evaluation result that is the information indicating the
speech quality of the noise-cancelled signal to the light-emission
control unit 1209 of the evaluation-result notification unit 1205.

Moreover, the speech-quality evaluation unit 1204
determines whether the noise cancellation function of the
noise-cancellation processing unit 1203 is working effectively and
also determines whether a power level of the noise-cancelied signal
is equal to or higher than a specific threshold level. With these
evaluation and determination, the speech-quality evaluation unit
1204 evaluates the speech quality of a noise-cancelled signal
reliably, that is to be transmitted from the transmitter unit 1208.

The light-emission control unit 1209 is a driver for driving
the light-emitting device 1210 by outputting a drive current thereto
in accordance with the information indicating the speech quality of
the noise-cancelled signal input from the speech-quality evaluation
unit 1204. With the drive current, the light-emission control unit
1209 turns on or repeatedly turns on and off the light-emitting
device 1210 to notify a user of speech quality. The light-emitting
device 1210 may be an LED. 1In this case, the light-emission
control unit 1209 repeatedly turns on and off the LED 1210 to
notify a user of speech quality when it receives information
indicating a good or bad speech quality from the speech-quality
evaluation unit 1204.

The noise suppressor unit 1207 suppresses a noise
component other than a voice component that appears on the
frequency axis of the noise-cancelled signal input from the
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noise-cancellation processing unit 1203. Then, the noise
suppressor unit 1207 returns a noise-component-suppressed signal
into the time domain and outputs the signal to the transmitter unit
1208. The transmitter unit 1208 performs speech coding to the
signal from the noise suppressor unit 205 and transmits the signal
to a receiver apparatus or the like.

Explained next is an operation of the audio input apparatus
1200 with respect to a flowchart of FIG. 19.

The speech-segment determination unit 1206 performs a
speech-segment determination process to determine whether a
user is talking into the audio input apparatus 1200 based on the
first speech signal input from the main microphone 1101 (step
S1201). If no speech segment is detected (No in step S1202), the
process returns to step S1201 to continue the speech-segment
determination process. On the other hand if a speech segment is
detected (Yes in step S1202), the process moves onto step S1203.

The speech-quality evaluation unit 1204 calculates average
power per frame of the first speech signal input from the main
microphone 1101 when the noise-cancellation processing unit 1203
performs a noise-cancellation process for each frame (step S1203).
Then, the speech-quality evaluation unit 1204 calculates average
power of the noise-cancelled signal input from the
noise-cancellation processing unit 1203 (step S1204).

Next, the speech-quality evaluation unit 1204 compares the
average power of the first speech signal before the noise
cancellation process and the average power of the noise-cancelled
signal after the noise cancellation process (step S1205).

If it is determined that the power ratio of the
noise-cancelled signal to the first speech signal is equal to or
higher than a specific first threshold level, (No in step S1205), it is
determined that the noise cancellation function is not working
effectively, and hence the speech quality of the noise-cancelled
signal is bad (step S1207).

On the other hand.if it is determined that the power ratio of
the noise-cancelled signal to the first speech signal is lower than
the first threshold level (Yes in step S1205), the speech-quality
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evaluation unit 1204 determines whether the average power of the
noise-cancelled signal is equal to or higher than a specific threshold
level (step S1206).

If it is determined that the average power of the
noise-cancelled signal is lower than the second threshold level (No
in step S1206), it is determined that the speech quality of the
noise-cancelled signal is bad (step S1207). On the other hand. if it
is determined that the average power of the noise-cancelled signal
is equal to or higher than the second threshold level (Yes in step
S1206), it is determined that the speech quality of the
noise-cancelled signal is good with an appropriate voice level (step
S1208).

The speech-quality evaluation unit 1204 outputs an
evaluation result (obtained in step S1207 or S1208) that is
information indicating the speech quality of the noise-cancelled
signal to the Ilight-emission control unit 1209 of the
evaluation-result notification unit 1205 (step 51209) for notification
of the speech quality through the light-emitting device 1210.

As described above, the audio input apparatus 1200 in the
seventh embodiment is provided further with the speech-segment
determination unit 1206 that detects a speech segment based on
the first speech signal input from the main microphone 1101, in
comparison with the audio input apparatus 1100 in the sixth
embodiment. Then, the speech-quality evaluation unit 1204
performs speech quality evaluation while a speech segment is
being detected at the speech-segment determination unit 1206.

With this configuration described above, unnecessary power
consumption is prevented, which otherwise occurs due to
unnecessary operation at the speech-quality evaluation unit 1204
while a user is not talking into the audio input apparatus 1200.
Moreover, with the configuration described above, it does not occur
that the evaluation-result notification unit 1105 makes false
notification to a user on a used condition of the main microphone
1101 while no speech segment is being detected.

The speech-segment determination unit 1206 may be
provided with a frequency converter for converting the first speech
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signal input from the main microphone 1101 into a signal
component in unit of a specific length in the frequency domain and
a speech determiner for determining whether the first speech
signal carries a voice component or a noise component based on a
spectrum component obtained by frequency conversion, for speech
segment determination. The speech determiner may determine
whether the sound carried by the first speech signal is a vowel, a
consonant, or a noise component.

Moreover, as described above, the speech-quality
evaluation unit 1204 employs two evaluation criteria as to whether
the noise cancellation function of the noise-cancellation processing
unit 1203 works effectively and as to whether a speech signal after
the noise cancellation has a signal level equal to or higher than a
specific threshold level, for speech quality evaluation. With these
two evaluation criteria, the speech-quality evaluation unit 1204 can
evaluate the speech quality reliably to the extend that a recipient
of a voice of a user of the audio input apparatus 1200 actually feels
and can properly notify the user of the evaluation through the
evaluation-result notification unit 1205.

Under the evaluation criteria, the speech-quality evaluation
unit 1204 calculates the power ratio of the noise-cancelled signal to
the first speech signal input from the main microphone 1101 during
a speech segment and compares the power ratio to a specific
threshold level to determine whether the sound level after the
noise cancellation to the sound level at the main microphone 1101
is equal to or higher than a certain level. With this comparison, it
is determined whether the user's mouth is close enough to the
main microphone 1101. Then, the speech-quality evaluation unit
1204 notifies the user of an evaluation result through the
evaluation-result notification unit 1205 while the user is talking into
the main microphone 1101. When the light-emitting device 1210
of the evaluation-result notification unit 1205 is an LED, the
notification can be made with repeated turn-on and -off of the LED.

In the seventh embodiment, the speech-quality evaluation
unit 1204 determines whether the noise cancellation function is
working effectively based on a noise-cancelled signal output from
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the noise-cancellation processing unit 1203 and then evaluates the
speech quality as the final evaluation. However, the evaluation
technique is not limited to this. For example, the speech-quality
evaluation unit 1204 may evaluate the speech quality of a signal
from the noise suppresser unit 1207 after the noise suppression on
the frequency axis.

[Eighth Embodiment]

Described next is an audio input apparatus 1300 according
to an eighth embodiment of the present invention, that features
more reliable evaluation capability for notification than the audio
input apparatus 1200 of the seventh embodiment.

In the audio input apparatus 1200 of the seventh
embodiment, the speech-quality evaluation unit 1204 may
sometimes erroneously evaluate the noise cancellation effect even
if the noise cancellation function of the noise-cancellation
processing unit 1203 is not working effectively. The erroneous
evaluation of the noise cancellation effect may occur, for example,
while a user is talking into the audio input apparatus 1200 that is
not oriented in an appropriate direction to the user so that the
user's voice sound is also input to the sub-microphone 1102 at a
high level if provided at the rear face of the audio input apparatus
1200 with respect to the main microphone 1101 provided at the
front face thereof.

The noise-cancellation processing unit 1203 performs the
noise cancellation process using a signal from the sub-microphone
1102 as a reference signal. Therefore, the noise-cancellation
processing unit 1203 may erroneously treat a voice component
input to the sub-microphone 102 as a noise component so that a
voice component input to the main microphone 1101 which should
remain is also inevitably suppressed. Suppose that there is an
intense noise source in front of the audio input apparatus 1200 that
is not oriented in an appropriate direction to the user. In this case,
it may happen that a noise component from the noise source
remains after the noise cancellation process so that the signal level
of a noise-cancelled signal goes beyond a threshold level which
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results in that the speech quality is erroneously evaluated as good
and notified to the user.

It is achieved in the eighth embodiment that the audio
input apparatus 1300 evaluates the speech quality reliably even in
such a case discussed above and properly notifies a user of the
speech quality evaluation.

FIG. 20 is a block diagram schematically showing the
configuration of the audio input apparatus 1300 according to the
eighth embodiment of the present invention.

The audio input apparatus 1300 is provided with a first
sound pick-up unit 1101 (a main microphone), a second sound
pick-up unit 1102 (a sub-microphone), a noise-cancellation
processing unit 1203, a speech-quality evaluation unit 1304, an
evaluation-result notification unit 1205, a speech-segment
determination wunit 1206, a noise suppresser unit 1207, a
transmitter unit 1208, a microphone-direction determination unit
1311, and a noise-cancellation effect evaluation unit 1312. The
evaluation-result notification unit 1205 has a light-emission control
unit 1209 and a light-emitting device 1210 for visual notification.

While the speech-segment determination unit 1206 is
determining that a first speech signal input from the main
microphone 201 is a speech segment, the microphone-direction
determination unit 1311 detects a phase difference between voice
sounds picked by the main microphone 1101 and the
sub-microphone 1102 and determines the direction of the main
microphone 1101 (a main-microphone direction, hereinafter) with
respect to a user based on the phase difference. The
microphone-direction determination unit 1311 outputs a
determination result on the main-microphone direction to the
speech-quality evaluation unit 1304.

FIG. 21 is a view llustrating a direction-to-phase
relationship of the audio input apparatus 1300 with respect to a
user, or a phase difference of voice sounds depending on the
main-microphone direction.

As shown in (a) of FIG. 21, when a user faces the audio
input apparatus 1300 at the front side with the main microphone
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1101 attached thereto, in a normal used condition, there is a large
phase difference between a voice sound that is picked up by the
main microphone 1101 through a straight path and a voice sound
that is picked up by the sub-microphone 1102 through a
roundabout path. On the other hand, as shown in (b) of FIG. 21,
when the audio input apparatus 1300 is inclined toward a user,
there is a small phase difference between voice sounds picked up
by the main microphone 1101 and the sub-microphone 1102 due
to a shorter distance between the user's mouth and the two
microphones. In particular, when the main microphone 1101
attached to the audio input apparatus 1300 at the front side is
inclined toward a user at 90 degrees, the distances from the user's
mouth to the main microphone 1101 and to the sub-microphones
1102 are almost equal to each other, so that the phase difference
is almost zero.

Under consideration of the change in phase difference
depending on the positional relationship between a user and the
audio input apparatus 1300 discussed above, the
microphone-direction determination unit 1311 compares a phase
difference detected between the first and second speech signals
output from the main microphone 1101 and the sub-microphone
1102, respectively, with a specific threshold value. When the
phase difference is smaller than the specific threshold value, the
microphone-direction determination unit 1311 assumes that the
main-microphone direction is not toward a user, such as shown in
(b) of FIG. 21 and determines that the user is not using the audio
input apparatus 1300 appropriately. On the other hand, when the
phase difference is equal to or larger than the specific threshold
value, the microphone-direction determination unit 1312 assumes
that the main-microphone direction is toward a user, such as
shown in (a) of FIG. 21, and determines that the user is using the
audio input apparatus 1300 appropriately.

The noise-cancellation effect evaluation unit 1312
determines whether the noise cancellation function of the
noise-cancellation processing unit 1203 is working effectively based
on a noise-cancelled signal input from the noise-cancellation
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processing unit 1203. In detail, the noise-cancellation effect
evaluation unit 1312 determines whether the noise cancellation
function is working effectively based on average power Pin of the
first speech signal input from the main microphone 1101 before the
noise cancellation and average power Pnc of the noise-cancelled
signal from the noise-cancellation processing unit 1203 after the
noise cancellation. For example, the noise-cancellation effect
evaluation unit 1312 may determine that the noise cancellation
function is working effectively if the following relational expression
(5) is satisfied

Pin-Pnc>Pth ... (5)
in which Pth is a threshold level of attenuation that is a criterion
level on the noise cancellation effect. Moreover, the
noise-cancellation effect evaluation unit 1312 determines whether
the signal power of a speech signal after noise cancellation (a
noise-cancelled signal) is equal to or higher than a specific
threshold level. The noise-cancellation effect evaluation unit 1312
outputs two determination results described above to the
speech-quality evaluation unit 1304.

The speech-quality evaluation unit 1304 evaluates the
speech quality of the noise-cancelled signal based on the
determination result output from the microphone-direction
determination unit 1311 and the two determination results output
from the speech-quality evaluation unit 1304. In detail, the
speech-quality evaluation unit 1304 determines that the speech
quality of the noise-cancelled signal is good: when the
determination result output from the microphone-direction
determination unit 1311 shows that the main microphone 1101 is
oriented toward a user; and when the two determination results
output from the speech-quality evaluation unit 1304 show that the
noise cancellation function is working effectively and the signal
power of the noise-cancelled signal is equal to or higher than the
specific threshold level. The speech-quality evaluation unit 1304
outputs a speech-quality evaluation signal that indicates an
evaluation result to the evaluation-result notification unit 1105, as
information indicating the speech quality.
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Explained next is a microphone-direction determination
process performed by the microphone-direction determination unit
1311, with respect to a flowchart of FIG. 22.

The  microphone-direction determination unit 1311
compares the phases of first and second speech signals input from
the main microphone 1101 and the sub-microphone 1102,
respectively, to detect a phase difference therebetween (step
S1301). Then, the microphone-direction determination unit 1311
compares the phase difference between the first and second
speech signals with a specific threshold value to determine whether
the phase difference is smaller than the specific threshold value
(step S1302). The comparison of phase difference is done based
on the fact that the change in orientation of the main microphone
1102 is directly reflected in the phase difference as discussed with
reference to FIG. 21.

If the phase difference is equal to or larger than the specific
threshold value (No in step S1302), the microphone-direction
determination unit 1311 assumes that the positional relationship
between the main microphone 1101 and the user's mouth is good,
such as shown in (a) of FIG. 21, and determines that the user is
using the audio input apparatus 1300 appropriately. On the other
hand, if the phase difference is smaller than the specific threshold
value (Yes in step S1302), the microphone-direction determination
unit 1311 assumes that the positional relationship between the
main microphone 1101 and the user's mouth is bad, such as shown
in (b) of FIG. 21, and determines that the user is using the audio
input apparatus 1300 inappropriately.

Then, the microphone-direction determination unit 1311
outputs a determination result obtained in step S1303 or S1304 to
the speech-quality evaluation unit 1304 (step S1305), as a first
determination result that indicates whether or not the
main-microphone direction is appropriate, that is, whether or not
the audio input apparatus 1300 is used appropriately.

Explained next is a noise-cancellation effect evaluation
process performed by the noise-cancellation effect evaluation unit
1312, with respect to a flowchart of FIG. 23.
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The noise-cancellation effect evaluation unit 1312 is in a
waiting mode to receive a speech-segment indication signal that is
generated by the speech-segment determination unit 1206 when it
determines that a first speech signal input from the main
microphone 1101 is a speech segment (step S1311). When the
speech-segment indication signal is input (Yes in step S1311), the
noise-cancellation effect evaluation unit 1312 performs step S1312,
whereas if not (No in step S1311), it is still in the waiting mode to
receive the speech-segment indication signal. Steps S1312 to
S1315 are the same as or analogous to steps S$1203 to S1206
shown in FIG. 19, and the hence the explanation thereof is omitted
for brevity.

The noise-cancellation effect evaluation wunit 1312
determines that the noise cancellation function is not working
effectively (step S1316) in either one of the following two cases: if
it is determined that the power ratio of the noise-cancelled signal
to the first speech signal is equal to or higher than a specific first
threshold level, (No in step S1314); and if it is determined that the
power ratio of the noise-cancelled signal to the first speech signal
is lower than a specific second threshold level (No in step S1315).

On the other hand. the noise-cancellation effect evaluation
unit 1312 determines that the noise cancellation function is
working effectively (step S1317) if it is determined that the
average power of the noise-cancelled signal is equal to or higher
than the second threshold level (Yes in step S1315).

The speech-quality evaluation unit 1312 outputs an
evaluation result obtained in step S1316 or S1317 to the
speech-quality evaluation unit 1304 (step S1318), as a second
determination result that is information indicating whether or not
the noise cancellation function is working effectively.

Explained next is a speech-quality evaluation process
performed by the speech-quality evaluation unit 1304, with respect
to a flowchart of FIG. 24.

The first determination result obtained through the process
shown in FIG. 22 is input from the microphone-direction
determination unit 1311 to the speech-quality evaluation unit 1304
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(step S1321). Then, the speech-quality evaluation unit 1304
determines whether the first determination result shows that the
positional relationship between the main microphone 1101 and the
user's mouth is good (step S1322).

If the first determination result shows that the positional
relationship between the main microphone 1101 and the user's
mouth is bad (No in step S1322), the speech-quality evaluation
unit 1304 instructs the evaluation-result notification unit 1205 to
make warning (step $S1323) by turning on the light-emitting device
1210.

On the other hand. if the first determination result shows
that the positional relationship between the main microphone 1101
and the user's mouth is good (Yes in step $S1322), the second
determination result obtained through the process shown in FIG.
23 is input from the noise-cancellation effect evaluation unit 1312
to the speech-quality evaluation unit 1304 (step S1324).

If the second determination result shows that the noise
cancellation function is not working effectively (No in step S1325),
the speech-quality evaluation unit 1304 instructs the
evaluation-result notification unit 1205 to make warning (step
S1326) by turning on the light-emitting device 1210.

On the other hand, if the second determination result
shows that the noise cancellation function is working effectively
(Yes in step S1325), the speech-quality evaluation unit 1304
determines that the speech quality is good (step S$1327) and
instructs the evaluation-result notification unit 1205 to notify a
user of a good speech quality. The good speech quality may be
set as the default so that the evaluation-resuit notification unit
1205 needs not to notify anything. In the case of this default
setting, when the evaluation-result notification unit 1205 is not
notifying anything while a user is talking into the audio input
apparatus 1300, it means that the speech quality is good.

The warning made by the evaluation-result notification unit
1205 in step S1323 or S1326 is to call user's attention to make the
user notice that the audio input apparatus 1300 is not being used
in a good used condition. A user then notices that a clear voice
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sound is not being transmitted and tries to change the position or
orientation of the main microphone 1101 to improve the speech
quality. With this change, if both of the first and second
determination results become good, the warning is stopped and
then the user notices that the audio input apparatus 1300 is being
used in a good used condition.

As described above, the audio input apparatus 1300 in the
eighth embodiment evaluates the speech quality by determining
whether the main microphone 1101 is oriented towards an
appropriate direction and also whether the noise cancellation
function is working effectively. Therefore, more reliable speech
quality evaluation is achieved with checking the used condition
using the phase difference between voice sounds input to the main
microphone 1101 and the sub-microphone 1102, in addition to the
noise-cancellation effect determination which otherwise leads to
erroneous evaluation if this determination only is employed.

The purpose of using the microphone-direction
determination unit 1311 concerning the orientation of the main
microphone 1101, in addition to the noise-cancellation effect
evaluation unit 1312, is to raise the evaluation accuracy in a noisy
environment. More important purpose of using the
microphone-direction determination unit 1311 is, however, to
instruct a user on how to hold the main microphone 1101 (or the
audio input apparatus 1300) appropriately.

In detail, the noise-cancellation effect evaluation unit 1312
may not perform reliable evaluation, for example, in a quiet
environment with small surrounding noise. Instruction on how to
hold the main microphone 1101 appropriately may not always be
done in an environment with the surrounding noise. Moreover, the
noise cancellation function may work effectively even if a user does
not hold the main microphone 1101 appropriately, which depends
on the environment. Under consideration of these factors, the
warning based on microphone-direction determination is prioritized
than the warning based on noise-cancellation effect evaluation as
shown in FIG. 24, for the purpose to instruct a user on how to hold
the main microphone 1101 in an appropriate manner.
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When a negative result is given by either the
microphone-direction determination unit 1311 or the
noise-cancellation effect evaluation unit 1312, the evaluation-result
notification unit 1205 makes warning through the light-emitting
device 1210 (such as an LED) to instruct a user on correct holding
of the main microphone 1101. The microphone-direction
determination process and the noise-cancellation effect evaluation
process shown in FIGS. 22 and 23, respectively, can be repeated at
a very short interval (such as 1/30 seconds). In this case, the
evaluation-result notification unit 1205 may be equipped with a
function of keeping the same mode for a certain time so that a user
can easily notice, thereby enhancing a notification effect.

[Ninth Embodiment]

Described next is an audio input apparatus according to a
ninth embodiment of the present invention, which is a noise
cancellation microphone having a simplex wireless transmission
function, equipped with a switch attached to a noise cancellation
microphone unit for switching between transmission and reception.

Moreover, the audio Iinput apparatus in the ninth
embodiment is a dual-microphone type audio input apparatus
having a microphone on each of the front and rear faces, with an
active noise-cancellation function. In detail, the audio input
apparatus in the ninth embodiment is a noise cancellation
microphone for transmission of a clear voice sound with
cancellation of a signal of the surrounding noise that is mixed with
user's voice sound by using speech signals input through two
microphones. In a normal arrangement, a main microphone and a
sub-microphone are provided on the front face (that faces a user)
and the rear face of the audio input apparatus, respectively, for
mainly picking up the user's voice sound and the surrounding noise,
respectively.

FIG. 25 is a view showing the exterior appearance of the
audio input apparatus (a noise cancellation microphone) 1400 with
a front view (a) and a rear view (b), according to the ninth
embodiment of the present invention.
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The audio input apparatus 1400 is provided with a
noise-cancellation microphone unit 1420 and a wireless
communication unit 1440 connected to each other with a cord 1430.
The noise-cancellation microphone unit 1420 is equipped with a
main microphone 1401 for mainly picking up a user's voice sound
and a speaker 1421 on the front face, an LED on the upper face,
and a PTT unit 1422 on the side face. Moreover, the
noise-cancellation microphone unit 1420 is equipped with a
sub-microphone 1402 for mainly picking up the surrounding noise
and a belt clip 1423 for holding the microphone unit 1420 by a belt
on the rear face.

FIG. 26 is a block diagram schematically showing the
configuration of the audio input apparatus (the noise cancellation
microphone) 1400 according to the ninth embodiment of the
present invention. In FIG. 26, the units the same as or analogous
to those shown in FIG. 20 are given the same reference numerals
and the explanation thereof is omitted for brevity.

A wireless transmitter unit 1408 and a wireless receiver
unit 1413 are installed in the wireless communication unit 1440.
The transmitter unit 1408 performs speech coding to a speech
signal after the noise suppression by the noise suppressor unit
1207 according to need and transmits a speech-coded signal by
wireless transmission. The wireless receiver unit 1413 receives a
speech signal transmitted by wireless transmission and outputs the
received speech signal to the speaker 1421. The speaker 1421
outputs the speech signal as a voice sound.

The PTT unit 1422 is a switch attached to the
noise-cancellation microphone unit 1420 for switching a
communication mode between the transmission mode and the
standby mode. When a user talks into the audio input apparatus
1400 for sending a message, the user pushes the PTT unit 1422 to
switch the communication mode from the standby mode to the
transmission mode. While the user is pushing the PTT unit 1422,
the audio input apparatus 1400 is in the transmission mode
entirely, with each unit shown in FIG. 26 related to the
transmission mode being working while the wireless receiver unit
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1413 being in the waiting mode. While the PTT unit 1422 is being
pushed, the PTT unit 1422 outputs a transmission-mode signal that
indicates the transmission mode to an overall evaluation unit 1412.

The overall evaluation unit 1412 outputs a signal based on
a speech-quality evaluation signal that indicates an evaluation
result input from a speech-quality evaluation unit 1304 and the
transmission-mode signal that indicates the transmission mode
input from the PTT unit 1422, to a light-emission control unit (an
LED driver) 1409 of an evaluation-result notification unit 1405. In
other words, the overall evaluation unit 1412 makes an overall
determination of how the light-emission control unit 1409 should
control an LED 1410 of the evaluation-result notification unit 1405.

FIG. 27 is a table Ilisting communication modes,
speech-quality evaluation results, and LED states. As shown in
FIG. 27, the LED driver 1409 drives the LED 1410 in the following
manner. The LED driver 1409 repeatedly turns on and off the LED
1410 while the PTT unit 1422 is being pushed to put the audio
input apparatus 1400 in the transmission mode and the speech
quality is good. The LED driver 1409 turns on the LED 1410 while
the PTT unit 1422 is being pushed to put the audio input apparatus
1400 in the transmission mode and the speech quality is bad,
thereby calling user's attention to make the user notice that the
audio input apparatus 1400 is not being used in a good condition.
Moreover, the LED driver 1409 turns on the LED 1410 while the
PTT unit 1422 is being pushed to put the audio input apparatus
1400 in the transmission mode but no speech signal is input
thereto. On the other hand, the LED driver 1409 turns off the LED
1410 with no drive current supplied thereto while the PTT unit
1422 is not pushed.

As described above, the audio input apparatus (the noise
cancellation microphone) 1400 according to the ninth embodiment
of the present invention is a simplex wireless transmission
apparatus equipped with the PTT unit 1422 that is to be pushed to
switch the communication mode from the standby mode to the
transmission mode. It is preferable that a user can distinguish
between the standby mode and the transmission mode. For this
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reason, there is provided the light-emission control unit (the LED
driver) 1409 that turns on the LED 1410 while the PTT unit 422 is
being pushed to put the communication mode into the transmission
mode and turns off the LED 1410 during the standby mode.

Moreover, it is preferable to notify a user who is talking into
the audio input apparatus (the noise cancellation microphone)
1400 of whether or not a high-quality voice sound is being
transmitted. In other words, it is preferable to notify the user of
an evaluation result on whether or not the speech quality is good.
In the case of an LED notification device, there is a demand for a
smaller number of LEDs in view of the environment in which the
audio input apparatus 1400 is to be used, the cost which should be
reduced by using a smaller number of parts, etc. Therefore, it is
preferable that one and the same LED indicates whether the
communication mode is the transmission mode and also whether
the speech quality is good. Under consideration of these factors,
the light-emission control unit (the LED driver) 1409 has a control
function of switching the single LED 1410 between a turned-on
state and a turned-off state.

As shown in FIG. 27, the ninth embodiment employs an
evaluation-result notification method in which the LED 1410 is
turned on during the transmission mode by pushing the PTT unit
1422 and, particularly, the LED 1410 is repeatedly turned on and
turned off during which the speech quality is evaluated as good.
This evaluation-result notification method can make a user feel that
the audio input apparatus (the noise cancellation microphone)
1400 reacts to the user's talking.

Concerning the method of speech quality evaluation
performed by the evaluation speech-quality evaluation unit, there
are several ways in addition to those described above, that are
applicable in the present invention.

One method of speech quality evaluation will be explained
with a flowchart shown in FIG. 28.

After performing steps S1411 to S1413 in the similar
manner as steps S1311 to S1313 shown in FIG. 23, the average
power of a second speech signal from a sub-microphone is
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calculated (step S1414). The power obtained in step S1414 can
be considered a noise power. It is then determined whether the
average power of the second speech is equal to or higher than a
specific threshold level (step S1415). If it is determined that the
average power of second speech is lower than the specific
threshold level (No in step S1415), the environment is considered
to be quiet with a fairly small noise, thereby the speech quality
being evaluated as good (step S1418).

On the other hand, if it is determined that the average
power of the second speech is equal to or higher than the specific
threshold level (Yes in step S1415), the environment is considered
to be noisy, so that it is required that the average power ratio of a
noise-cancelled signal after the noise cancellation process to a first
speech signal from a main microphone be equal to or lower than a
specific threshold level by the noise cancellation process. Then, in
step 51416, comparison is made between the average power of the
first speech signal and that of the noise-cancelled signal to
determine whether the noise cancellation process is being
performed effectively, which is followed by step S1417 that is
performed in the similar manner as step S207 shown in FIG. 5.

With the method shown in FIG. 28, it is achieved to perform
reliable speech quality evaluation under consideration of a noisy
environment.

Moreover, a noise-cancellation necessity determination unit
may be provided in the present invention to determine whether the
noise-cancellation process is necessary at the noise-cancellation
processing unit. In detail, there is case in which a voice sound can
rather be transmitted clearly without the noise-cancellation process
in a quiet environment.

Under consideration of the case mentioned above, the
noise-cancellation necessity determination unit calculates the
average power of a speech signal obtained at the second sound
pick-up unit (the sub-microphone) and compares the average
power and a specific threshold value. Then, the noise-cancellation
necessity determination unit determines that the noise-cancellation
process is necessary due to the surrounding noise if the average
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power is equal to or higher than the specific threshold level. On
the other hand. the noise-cancellation necessity determination unit
determines that the noise-cancellation process is not necessary if
the average power is lower than the specific threshold level.
Based on the determination at the noise-cancellation necessity
determination unit, the noise-cancellation processing unit performs
the noise cancellation process.

A flag may be prepared for indicating a result of
determination at the noise-cancellation necessity determination
unit to determine whether or not the noise-cancellation process is
necessary. If a flag is set to indicate that the noise-cancellation
process is necessary, the noise-cancellation processing unit may
perform the noise cancellation process.

Moreover, another flag may be prepared for indicating
whether or not the noise-cancellation process is being performed.
If a flag is set to indicate that the noise-cancellation process is
being performed, the speech-quality evaluation unit may evaluate
the speech quality. In this configuration, the speech-quality
evaluation unit determines that the speech quality is good if the
flag is cleared to indicate that the noise-cancellation process is not
being performed. This is because, when the noise-cancellation
process is not being performed, the average power of a speech
signal obtained at the second sound pick-up unit (the
sub-microphone) is lower than the specific threshold value and
hence the environment is considered to be quiet. On the other
hand, the speech-quality evaluation unit evaluates the speech
quality such as shown in FIG. 23 if the flag is set to indicate that
the noise-cancellation process is being performed. With the
configuration described above, reliable speech quality is achieved
with lower power consumption.

Concerning the determination of whether or not the
noise-cancellation process is necessary, the technique of
determination is not limited to the comparison between the
average power of a speech signal obtained at the second sound
pick-up unit (the sub-microphone) and a specific threshold value.
For example, the noise-cancellation necessity determination unit
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may determine whether or not the noise-cancellation process is
necessary in accordance with a voice incoming direction detected
based on the phase difference between the first and second speech
signals from the first and second sound pick-up units, respectively.

As described in detail, according to the present invention,
improvement in speech quality is achieved with the prevention of
misrecognition of the communication mode through notification to
a user of the current communication mode (the state of a voice
sound being transmitted) in a simplex communication apparatus
for which the communication mode is switched between the
transmission mode and the standby mode.

For example, in the case of a hand microphone equipped
with an LED, whether a voice sound is drowned out by the
surrounding noise depends on how a user is holding the
microphone, the distance between the user's mouth to the
microphone, the level of voice sound, etc. In order to solve such a
problem, the communication apparatus according to the present
invention is provided with the determination unit for determining
whether a user's voice sound is being clearly transmitted based on
the information on the noise cancelation process, the information
on a voice sound, etc. Moreover, the communication apparatus
according to the present invention is provided with the
light-emission control unit for controlling an LED to repeatedly
turns on and off, turns on or turns off the LED based on the
information on whether a voice sound is being transmitted under
determination by the determination unit. With the configuration
described above, the overall evaluation of speech quality can be
notified to a user by means of the LED that is repeatedly turned on
and off, turned on or turned off almost in synchronism with user's
talking.

When the speech quality of a voice sound being transmitted
is good, the light-emission control unit may repeatedly turn on and
off the LED at high speed to enhance the speech-quality
notification function. The high-speed LED switching achieves
speech quality notification almost in synchronism with user's
talking so that the user feels almost no out-of-timing between
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talking and notification. Moreover, the light-emission control unit
may turn on the LED continuously when the speech quality is bad
during a speech segment to instruct a user to use the
communication apparatus in an appropriate manner, thereby
transmitting a clear voice sound.

With the speech-quality notification function described
above, the present invention can be applied to training in use of a
noise cancellation microphone at the first time.

As described above, the present invention is applicable to a
dual-microphone type wireless communication apparatus having
the active noise-cancellation function. However, the present
invention is not limited thereto. For example, the present
invention can be applied to a wired communication apparatus, a
sound pick-up apparatus such as a noise cancellation microphone,
etc. Moreover, a plurality of sub-microphone may be provided for
picking up noises for noise cancellation.

As described above in each embodiment, the present
invention achieves transmission of clear voice sounds with the
enhanced noise-cancellation function by instructing a user to use a
noise cancellation microphone correctly. In other words, the
purpose of speech quality notification by means of an LED or the
like is not indicating the performance of noise cancellation but
instructing a user to use a noise cancellation microphone correctly.

This is because there is a problem to be solved that is the
effect of noise cancellation depends on how a user holds a
microphone, the distance between the user's mouth and the
microphone, etc. in a dual-microphone type wireless
communication apparatus having the active noise-cancellation
function, an external microphone of a wireless communication
apparatus, etc.

In detail, different from a close-talking microphone
attached to a headset or the like, a microphone attached to a
wireless communication apparatus, a hand microphone connected
thereto, etc. may have a problem such that the microphone is
oriented at an angle of almost 90 degrees to the user's mouth or is
distant therefrom too much. In such a case, enough voice sounds
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do not reach a main microphone while noise components increase
relatively, hence noise cancellation ineffective even if performed.
Moreover, a user may talk into a microphone while the microphone
is being attached to the user's shoulder, chest, etc. so that the
user can use both hands freely. In such a case, the performance
of noise cancellation is lowered than when a user is holding a
microphone in an appropriate manner.

In order to solve such a problem discussed above, in the
present invention, the speech quality is evaluated, in other words,
it is determined whether a user is holding a microphone in an
appropriate manner, wusing information on the speech or
non-speech segment, the level of attenuation by noise cancellation,
the microphone orientation based on the phase difference between
two microphones, etc. thereby instructing a user of a correct way
of holding a microphone.

As described above, the present invention employs a signal
processing technique to evaluate the speech quality, in other words,
to determine whether a user is holding a microphone in an
appropriate manner so that the noise cancellation function can
work effectively.

The signal processing technique achieves appropriate
processing even if the noise cancellation function is not working
effectively in such case where a noise source exists behind a user
who is talking into a microphone, the frequency characteristics of a
noise component is close to that of a voice component, etc.

In detail, in some of the embodiments described above,
there are two determination units. The first determination unit
determines whether the noise cancellation function is working
effectively. If it is determined that the noise cancellation function
is not working effectively, through the notification unit, a warning
is given so that a user can change the way of holding a microphone
in an appropriate manner. The determination of effectiveness of
the noise cancellation function is performed with information
indicating whether an input speech signal is a speech segment or
not for each certain length (a frame in the embodiments) and
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information on the level of attenuation of a noise component after
the noise cancellation to the input speech signal.

The second determination unit determines whether the
user's mouth and a main microphone have an appropriate
positional relationship based on the phase difference between input
signals from the main microphone and sub-microphone. If it is
determined that the user's mouth and the main microphone do not
have an appropriate positional relationship, in other words, the
main microphone is not oriented towards the user, through the
notification unit, a warning is given so that a user can change the
way of holding the main microphone in an appropriate manner.
The determination at the second determination unit concerning the
positional relationship based on the phase difference may be
achieved by detecting the incoming direction of a voice sound to be
picked up by the main microphone.

In the embodiments of the present invention, the
light-emission control unit turns on the light-emitting device (LED)
while the PTT unit is being pushed during a non-speech segment,
in other words, in the case where the user's voice sound is not
detected by the speech-segment determination unit. In detail,
based on whether the PTT unit is being pushed or not, the
light-emission control unit turns on or off the light-emitting device
(LED). More in detail, the light-emission control unit turns on the
light-emitting device (LED) when the communication mode is the
transmission mode in which the transmission unit transmits a
speech signal. On the other hand, the light-emission controt unit
turns off the light-emitting device (LED) when the communication
mode is the standby mode in which the transmission unit does not
transmit a speech signal. Moreover, the light-emission control unit
repeatedly turns on and off the light-emitting device (LED) when
the speech-segment determination unit determines that an input
speech signal is a speech segment and when the speech-quality
evaluation unit determines that a speech signal to be transmitted
from the transmission unit has a good speech quality.

As described, the communication apparatus according to
the present invention is provided with a first sound pick-up unit for
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picking up a voice sound, a transmission unit for transmitting the
voice sound to outside as a speech signal, a speech-segment
determination unit for determining whether or not the voice sound
is a speech segment, a communication-mode switching unit for
switching the communication mode between the transmission
mode in which the transmitter unit transmits the speech signal and
the standby mode in which the transmitter unit does not transmit
the speech signal, a speech-quality evaluation unit for evaluating
the speech quality of the speech signal to be transmitted from the
transmission unit while the speech-segment determination unit is
determining that the voice sound is a speech segment, a
light-emitting device for emitting light, and a light-emission control
unit for controlling the light-emitting device. The communication
apparatus according to the present invention may also be provided
with a receiver unit for receiving a speech signal transmitted from
outside.

In this configuration, the light-emission control unit turns
off the light-emitting device when the communication mode is the
standby mode. The light-emission control unit turns on the
light-emitting device when the communication mode is the
transmission mode. Moreover, the light-emission control unit
repeatedly turns on and off the light-emitting device when the
communication mode is the transmission mode and when the
speech signal to be transmitted has a good speech quality.

With the configuration described above, a user can feel that
the communication apparatus is not responding to user's talking in
an appropriate manner if the light-emitting device (LED) is turned
on even when the user is talking into the communication apparatus
while the user is pushing the PTT unit (the communication-mode
switching unit). With the light-emitting device (LED), the
communication apparatus can clearly notify a user who is talking
into the communication apparatus that the transmission of a clear
voice sound is not being performed.

It is preferable that the emission state (turn-on/-off) of the
light-emitting device (LED) is the same between the case where
the communication mode is the transmission mode and an input
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voice sound is not a speech segment and the case where the
communication mode is the transmission mode and an input voice
sound is a speech segment but the speech quality is not good.
With this configuration, it is achieved to properly notify a user of
whether a clear voice sound is being transmitted.

It is further understood by those skilled in the art that the
foregoing description is a preferred embodiment of the disclosed
device or method and that various changes and modifications may
be made in the invention without departing from the spirit and
scope thereof.

The light-emission control unit controls the light-emitting
device (LED) in the following manner in the embodiments, however,
the present invention is not limited thereto. In detail, in the
embodiments, the Ilight-emission control unit controls the
light-emitting device (LED) in a manner to: repeatedly turn on and
off the light-emitting device (LED) if the noise cancellation function
is working effectively during a speech segment and if a voice sound
now being transmitted has a good speech quality; turn on the
light-emitting device (LED) if the noise cancellation function is
working effectively during a speech segment, however, if a voice
sound now being transmitted has a bad speech quality; and turn
off the light-emitting device (LED) if no voice sound is being
transmitted.

For example, different from the embodiments, the
light-emission control unit may repeatedly turn on and off the
light-emitting device (LED) if a voice sound now being transmitted
has a bad speech quality. On the other hand, the light-emission
control unit may turn on the light-emitting device (LED) if a voice
sound now being transmitted has a good speech quality. Also in
this modification, the light-emission control unit turns off the
light-emitting device (LED) if no voice sound is being transmitted.

As described above, an audio input apparatus according to
the present invention may be provided with a first sound pick-up
unit, a second sound pick-up unit, a noise-cancellation processing
unit for performing noise cancellation to a first speech signal input
from the first sound pick-up unit by using a second speech signal
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input from the second sound pick-up unit, a speech-quality
evaluation unit for evaluating the speech quality of a speech signal
after the noise cancellation at the noise-cancellation processing
unit, and an evaluation-result notification unit for notifying an
evaluation result at the speech-quality evaluation unit.

In the audio input apparatus according to the present
invention, the speech-quality evaluation unit may evaluate the
speech quality of the speech signal after the noise cancellation
based on whether the noise cancellation is working effectively. In
this case, the speech-quality evaluation unit may determine that
the speech quality of the speech signal after the noise cancellation
is good if it is determined that the noise cancellation is working
effectively as a result of comparison between the first speech signal
before the noise cancellation and the speech signal after the noise
cancellation and if average power of the speech signal after the
noise cancellation is equal to or higher than a specific threshold
level.,

In the audio input apparatus according to the present
invention, the speech-quality evaluation unit may compare the first
speech signal before the noise cancellation and the speech signal
after the noise cancellation to determine whether the noise
cancellation is working effectively, thereby determining that the
speech quality of the speech signal after the noise cancellation is
good if it is determined that the noise cancellation is working
effectively.

In the audio input apparatus according to the present
invention, the speech-quality evaluation unit may determine that
the speech quality of the speech signal after the noise cancellation
is good if the difference between average power of the first speech
signal before the noise cancellation and average power of the
speech signal after the noise cancellation is equal to or higher than
a specific threshold level.

In the audio input apparatus according to the present
invention, the speech-quality evaluation unit may determine that
the speech quality of the speech signal after the noise cancellation
is good if a ratio of average power of the speech signal after the
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noise cancellation to average power of the first speech signal
before the noise cancellation is equal to or lower than a specific
threshold level.

In the audio input apparatus according to the present
invention, the noise-cancellation processing unit may perform the
noise cancellation by suppressing a noise component carried by the
first speech signal input from the first sound pick-up unit based on
the second speech signal input from the second sound pick-up unit.
In this case, the noise-cancellation processing unit may perform
the noise cancellation by generating a reversed-phase component
of the noise component carried by the first speech signal input
from the first sound pick-up unit based on the second speech signal
input from the second sound pick-up unit and add the generated
reversed-phase component to the first speech signal input from the
first sound pick-up unit.

In the audio input apparatus according to the present
invention, the evaluation-result notification unit may be provided
with a light-emitting device for emitting light and a light-emission
control unit for controlling the light-emitting device, wherein the
evaluation-result notification unit notifies the evaluation result by
turning on or repeatedly turning on and off the light-emitting
device based on the evaluation result at the speech-quality
evaluation.

The audio input apparatus according to the present
invention may further be provided with a speech-segment
determination unit for determining whether or not the first speech
signal input from the first sound pick-up unit is a speech segment,
wherein the speech-quality evaluation unit evaluates the speech
guality of the speech signal after the noise cancellation at the
noise-cancellation processing unit while the speech-segment
determination unit is determining that the first speech signal is the
speech segment. In this case, the speech-segment determination
unit may convert the first speech signal input from the first sound
pick-up unit into a signal component in unit of a specific length in a
frequency domain and analyzes a spectrum component of the
signal component thus converted into the frequency domain to
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determine whether it' is the speech segment based on the
frequency component.

In the audio input apparatus according to the present
invention, the first and sound pick-up units may be a main
microphone and a sub-microphone, respectively, and the main
microphone and the sub-microphone may be arranged at a front
face and a rear face of the audio input apparatus, respectively. In
this case, the audio input apparatus may further be provided with a
microphone-direction determination unit for determining a direction
of the main microphone based on a phase difference between the
first and second speech signals output from the main microphone
and the sub-microphone, respectively, wherein the speech-quality
evaluation unit evaluates the speech quality of the speech signal
after the noise cancellation at the noise-cancellation processing
unit based on the direction of the main microphone determined by
microphone-direction determination unit. The
microphone-direction determination unit may detect the phase
difference between the first and second speech signals output from
the main microphone and the sub-microphone, respectively, to
determine whether or not the phase difference is equal to or larger
than a specific threshold value, wherein the speech-quality
evaluation unit evaluates the speech quality of the speech signal
after the noise cancellation at the noise-cancellation processing
unit based on the determination at the microphone-direction
determination unit.

Moreover, as described above, an audio input apparatus
according to the present invention may be provided with a first
sound pick-up unit, a second sound pick-up unit, a
noise-cancellation processing unit for performing noise cancellation
to a first speech signal input from the first sound pick-up unit by
using a second speech signal input from the second sound pick-up
unit, a speech-quality evaluation unit for evaluating the speech
quality of a speech signal after the noise cancellation at the
noise-cancellation processing unit, a transmitter unit for
transmitting the speech signal after the noise cancellation, an
evaluation-result notification unit for notifying an evaluation result
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at the speech-quality evaluation unit, a receiver unit for receiving a
speech signal, and a sound emission unit for emitting a sound
based on the speech signal received by the receiver unit.

The audio input apparatus according to the present
invention may further be provided with a communication-mode
switching unit for switching a communication mode into a
transmission mode in which the transmitter transmits the speech
signal after the noise cancellation, wherein the evaluation-result
notification unit notifies that the speech quality of the speech signal
after the noise cancellation is good while the communication mode
is being switched into the transmission mode.

Furthermore, as described above, a condition notification
method for an apparatus having at least a first microphone and a
second microphone may be provided with the steps of picking up
sounds at the first and second microphones, respectively,
performing noise cancellation to the sound picked up at the first
microphone by using the sound picked up at the second
microphone, evaluating the speech quality of the sound after the
noise cancellation, and notifying a condition of the apparatus based
on a result of the evaluation.

Moreover, the processes and methods described above in
the several embodiments can be achieved with a computer
program stored in a storage medium such as a ROM of a main
processor. A program that includes various commands for
executing each of the processes and methods described above can
be stored in various types of non-transitory computer readable
media and installed in a computer. The non-transitory computer
readable media include tangible storage media. The
non-transitory computer readable media applicable in this invention
include magnetic storage media such as a flexible disk, a magnetic
tape, and a hard disk drive, magneto-optical storage media (such
as a magneto-optical disk), CD-ROM (Read Only Memory) , CD-R,
CD-RW, semiconductor memories such as a mask ROM, PROM
(Programmable ROM), EPROM (Erasable PROM), a flash memory,
and RAM (Random Access Memory).
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Moreover, a program that includes various commands for
executing each of the processes and methods described above may
be installed in a computer by using various types of transitory
computer readable media that include an electric signal, an optical
signal, and an electro-magnetic wave. The program can be
installed in a computer by means of such a transitory computer
readable medium through a wired communication channel such as
a cable and an optical fiber or a wireless communication channel.

As described above in detail, the present invention can
provide an audio input apparatus, a communication apparatus and
a condition notification method that achieve transmission of clear
voice sounds with an effective noise-cancellation function.
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WHAT IS CLAIMED IS:

1. A condition notification method for notifying a used
condition of a simplex communication apparatus by using a
light-emitting device attached to the simplex communication
apparatus, the method comprising:

a communication-mode determination step of determining
whether a communication mode of the simplex communication
apparatus is a transmission mode or a standby mode;

a sound pick-up state determination step of determining a
sound pick-up state of a sound carried by a speech signal to be
transmitted if the communication mode is the transmission mode;
and

a control step of controlling the light-emitting device so that
the light-emitting device is turned off, turned on or repeatedly
turned on and off based on determination results of the
communication-mode determination step and the sound pick-up
state determination step.

2. The condition notification method according to claim 1,
wherein, in the control step, the light-emitting device is turned on
if the communication mode is the transmission mode whereas the
light-emitting device is repeatedly turned on and off based on the
sound pick-up state determined in the sound pick-up state
determination step if the communication mode is the transmission
mode.

3. The condition notification method according to claim 1
further comprising a speech-quality evaluation step of
evaluating speech quality of the speech signal to be transmitted,
wherein, in the sound pick-up state determination step, the
sound pick-up state of the sound carried by the speech signal to
be transmitted is determined if the communication mode is the
transmission mode based on the speech quality of the speech
signal evaluated by speech-quality evaluation step.
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4. The condition notification method according to claim 3,
wherein, in the speech-quality evaluation step, the speech
quality of the speech signal to be transmitted is evaluated based
on a volume level of a sound to be picked up.

5. The condition notification method according to claim 3
further comprising a speech-segment determination step of
determining whether or not the speech signal to be transmitted
is a speech segment if the communication mode is the
transmission mode, wherein, in the sound pick-up state
determination step, the sound pick-up state of the sound carried
by the speech signal to be transmitted if the communication
mode is the transmission mode is determined based on a
determination result of the speech-segment determination step
and an evaluation result of the speech-quality evaluation step.

6. The condition notification method according to claim 3
further comprising a noise cancellation step of performing noise
cancellation to a first speech signal input from a first sound
pick-up unit by using a second speech signal input from a
second sound pick-up unit, the first and second sound pick-up
units being provided for the simplex communication apparatus,
wherein, speech quality of a speech signal after the noise
cancellation is evaluated in the speech-quality evaluation step.

7. The condition notification method according to claim 3
further comprising a speech-segment determination step of
determining whether or not the speech signal to be transmitted
is a speech segment if the communication mode is the
transmission mode, wherein, in the speech-quality evaluation
step, the speech quality of the speech signal to be transmitted
is evaluated while the speech signal to be transmitted is being
determined as the speech segment.

8. The condition notification method according to claim 3
further comprising a microphone-direction determination step of
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determining a direction of a main microphone based on a phase
difference of sounds picked up by a first sound pick-up unit and
a second sound pick-up unit both provided for the simplex
communication apparatus, the first sound pick-up unit including
the main microphone, wherein, in the speech-quality evaluation
step, the speech quality of the speech signal to be transmitted
is evaluated based on the direction of the main microphone thus
determined in the microphone-direction determination step.

9. The condition notification method according to claim 6,
wherein, in the control step, the light-emitting device is turned
off if the communication mode is the standby mode, the
light-emitting device is turned on if the communication mode is
the transmission mode and if the speech signal to be
transmitted is not the speech segment, the light-emitting device
is turned on if the communication mode is the transmission
mode and if the speech signal to be transmitted is the speech
segment, and if the speech quality of the speech signal to be
transmitted is evaluated as bad, and the light-emitting device is
repeatedly turned on and off if the communication mode is the
transmission mode and if the speech signal to be transmitted is
the speech segment, and if the speech quality of the speech
signal to be transmitted is evaluated as good.

10. The condition notification method according to claim 5,
wherein the speech-segment determination step includes:

a frequency conversion step of converting a signal input
from a sound pick-up unit provided for the simplex
communication apparatus into a signal component in unit of a
specific length in a frequency domain; and

a sound determination step of determining whether the
signal input from the sound pick-up unit carries a voice
component or a noise component based on a spectrum
component of the signal component thus converted into the
frequency domain.
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11. A communication apparatus comprising:

a first pick-up unit configured to pick up a voice sound;

a transmitter unit configured to transmit the voice sound
picked up by the first pick-up unit to outside as a first speech
signail;

a communication-mode switching unit configured to
switch a communication mode between a standby mode in
which the transmitter unit does not transmit the speech signal
and a transmission mode in which the transmitter unit transmits
the speech signal;

a sound pick-up state determination unit configured to
determine a pick-up state of the voice sound picked up by the
first pick-up unit;

a light emission device configured to emit light; and

a control unit configured to control the light-emitting
device so that the light-emitting device is turned off, turned on
or repeatedly turned on and off based on the communication
mode switched by the communication-mode switching unit, and
the pick-up state of the voice sound picked up by the first
pick-up unit and determined by the sound pick-up state
determination unit.

12. The communication apparatus according to claim 11,
wherein the light-emitting device is turned on if the communication
mode is switched into the transmission mode whereas the
light-emitting device is repeatedly turned on and off based on the
pick-up state determined by the sound pick-up state determination
unit if the communication mode is switched into the transmission
mode.

13. The communication apparatus according to claim 11
further comprising a speech-quality evaluation unit configured
to evaluate speech quality of the first speech signal to be
transmitted by the transmitter unit, wherein the sound pick-up
state determination unit determines the sound pick-up state of
the voice sound picked up by the first sound pick-up unit based
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on the speech quality of the speech signal evaluated by the
speech-quality evaluation unit.

14, The communication apparatus according to claim 13
further comprising a speech-segment determination unit
configured to determine whether or not the first speech signal
to be transmitted by the transmitter unit is a speech segment,
wherein, the sound pick-up state determination unit determines
the sound pick-up state of the sound to be transmitted as the
first speech signal based on a determination result at the
speech-segment determination unit and an evaluation result at
the speech-quality evaluation unit.

15. The communication apparatus according to claim 13
further comprising: ‘ .

a second sound pick-up unit configured to pick up a voice
sound;

a noise cancellation unit configured to perform noise
cancellation to the first speech signal input from the first sound
pick-up unit by using a second speech signal input from the
second sound pick-up unit,

wherein the transmitter unit transmits a speech signal
after the noise cancellation by the noise cancellation unit and
the speech-quality evaluation unit evaluates speech quality of
the speech signal after the noise cancellation.

16. The communication apparatus according to claim 15
further comprising a microphone-direction determination unit
configured to determine a direction of a main microphone based
on a phase difference of the voice sounds picked up the first
and second sound pick-up units, respectively, the first sound
pick-up unit including the main microphone, wherein, the
speech-quality evaluation unit evaluates the speech quality of
the speech signal to be transmitted by the transmitter unit
based on the direction of the main microphone thus determined
by the microphone-direction determination unit.
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17. The communication apparatus according to claim 14,
wherein the control unit controls the light-emitting device so
that the light-emitting device is turned off if the communication
mode is the standby mode, the light-emitting device is turned
on if the communication mode is the transmission mode and if
the speech signal to be transmitted is not the speech segment,
the light-emitting device is turned on if the communication
mode is the transmission mode,  if the speech signal to be
transmitted is the speech segment, and if the speech quality of
the speech signal to be transmitted is evaluated as bad, and the
light-emitting device is repeatedly turned on and off if the
communication mode is the transmission mode, if the speech
signal to be transmitted is the speech segment, and if the
speech quality of the speech signal to be transmitted is
evaluated as good.

18. The communication apparatus according to claim 15,
wherein the first and second sound pick-up units are a main
microphone and a sub-microphone, respectively, and the main
microphone and the sub-microphone are arranged at a front
face and a rear face of the communication apparatus,
respectively.

19. The communication apparatus according to claim 14,
wherein the speech-segment determination unit converts the
first signal input from the first sound pick-up unit into a signal
component in unit of a specific length in a frequency domain
and determines whether the first signal carries a voice
component or a noise component based on a spectrum
component of the signal component thus converted into the
frequency domain.

20. An audio input apparatus comprising:

a first sound pick-up unit;
a second sound pick-up unit;

-238-



80

a noise-cancellation processing unit configured to
perform noise cancellation to a first speech signal input from
the first sound pick-up unit by using a second speech signal
input from the second sound pick-up unit;

a speech-quality evaluation unit configured to evaluate
speech quality of a speech signal after the noise cancellation at
the noise-cancellation processing unit; and

an evaluation-result notification unit configured to notify
an evaluation result at the speech-quality evaluation unit.
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ABSTRACT OF THE DISCLOSURE

The used condition of a simplex communication apparatus
is notified with a light-emitting device attached to the
communication apparatus. It is determined whether a
communication mode of the simplex communication apparatus is a
transmission mode or a standby mode. A sound pick-up state of a
sound carried by a speech signal to be transmitted is determined if
the communication mode is the transmission mode. The
light-emitting device is controlled so that it is turned off, turned on
or repeatedly turned on and off based on determination results of
the communication-mode determination and the sound pick-up
state determination.
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biblicgraphic 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

Porticns or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
[] 37CFR5.2 (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
Masaya KONISHI
Residence Information (Select One) (O US Residency  (s) Non US Residency () Active US Military Service
City  |vokohama-Shi, Kanagawa-Ken Country of Residence P

Mailing Address of Inventor:

Address 1 c/o JVC KENWOOD Corporation, IP Department
Address 2 12, Moriya-Cho 3-Chome, Kanagawa-Ku
City Yokohama-Shi, Kanagawa-Ken | State/Province ‘
Postal Code ‘ Country | ‘ JP
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Tatsuya ONODA
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |vokohama-Shi, Kanagawa-Ken Country of Residence P

Mailing Address of Inventor:

Address 1 c/o JVC KENWOOD Corporation, IP Department

Address 2 12, Moriya-Cho 3-Chome, Kanagawa-Ku

City Yokohama-Shi, Kanagawa-Ken | State/Province ‘
Postal Code ‘ ‘ Country | JP

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

generated within this form by selecting the Add button. Add

Correspondence Information:
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number | KYO.P0221

Application Number

Title of Invention | AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATICN METHOD

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

26360

Email Address

eggreive@rennerkenner.com | | Add Email | |[Remove Email

Application Information:

Title of the Invention

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION
METHCD

Attorney Docket Number

KY0.P0221 ‘ Small Entity Status Claimed [ |

Application Type

Nonprovisional

Subject Matter

Suggested Class (if any)

|Sub Class (if any) ‘

Suggested Technology Center (if any)

Total Number of Drawing Sheets {if any) 28 Suggested Figure for Publication (if any)

Publication Information:

[] Request 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

35 U.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 ancther 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 One: (s> Customer Number | (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)

Customer Number 26360

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 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.

Prior Application Status ‘

‘ Remove
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Attorney Docket Number | KYO.P0221

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATICN METHOD

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}

Additional Domestic Benefit/National Stage Data may be generated within this form v
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not ¢claimed. 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(a).

| Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Priority Claimed
JP 2012-034189 Jp 2012-02-20 (® Yes () No
[ Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Priority Claimed
JP 2012-034192 JP 2012-02-20 ® Yes (O No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Authorization to Permit Access:

Authorization 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 certified 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.

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.
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Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATICN METHOD

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 (assignee, 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 be

identified in this section.

(&) Assignee (O Legal Representative under 35U.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

JVC KENWOOD Corporation

Mailing Address Information:

Address 1 12, Moriya-Cho 3-Chome, Kanagawa-Ku

Address 2

City Yokohama-Shi, Kanagawa-Ken State/Province
Country i| JP Postal Code
Phone Number Fax Number
Email Address

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

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.

Assignee 1

Complete this section only if non-applicant assignee information is desired to be included on the patent application publication in
accordance with 37 CFR 1.215(b). Do not include in this section an applicant under 37 CFR 1.46 (assignee, person to whom the
inventor is obligated to assign, or person who otherwise shows sufficient proprietary interest), as the patent application publication will
include the name of the applicant(s).

Remove

If the Assignee is an Organization check here. ]
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Application Data Sheet 37 CFR 1.76

Attorney Docket Number

KYO.P0221

Application Number

Title of Invention

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information:

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address
Additional 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 |/EDWARD G. GREIVE/ Date (YYYY-MM-DD)| 2013-02-19
First Name | EDWARD Last Name | GREIVE Registration Number | 24726
Additional 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 Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NCT SEND FEES OR
COMPLETED FORMS TC 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.5.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 Cffice 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 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 toc a court, magistrate, or
administrative fribunal, 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.5.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.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) orissuance 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 abandened or in which the proceedings were
terminated and which application is referenced by either a published applicaticn, 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
USPTQC becomes aware of a violation or potential violation of law or regulation.
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[ TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE ]
REGISTERED PRACTITIONERS

\. y

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B or equivalent) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by Applicant form
is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date

First Named Inventor Masaya KONISHI

Title AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION NOTIFICATION METHOD
Art Unit

Examiner Name

Attorney Docket Number |[KYO.P0221

SIGNATURE of Applicant or Patent Practitioner

Signature JEDWARD G. GREIVE/ bwe  |February 19, 2013
Name EDWARD G. GREIVE (330) 376-1242

Registration Number 24 ’ 726

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

Telephone

|:| *Total of forms are submitted.

This collection of information is requited by 37 CFR 1.31, 1.32 and 1.33. The information is required 1o obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Gonfidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upen the individual case. Any
commenits on the amount of time you require to compleie 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 MOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TQ: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, cail 1-800-PTO-9199 and seiect option 2.
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. L .5, Paluntand Tmdomerk Gffien; U.S. DEPARTMENT GF COMMERCE

Lindes the Papenyork Roduction Act of 1005, no porone ons faguiset 1o ranpand to 2 <ollottion of informatisn unfsce it dloploya 2 valld OMB contrs] diumibar,

POWER OF ATTORNEY BY APPLICANT ]

Ay

1 heraby revoke all pravisus powers of atiomey given in the application idantified in theaﬂ;:‘:hed transmittal letier,

I hereby appolnt Practitionar(s) associated with the feliowing Customer Nuraber as my/our attorney(s) or agetit(s), and fo
transactail business in the United Statas Patent.arid Trademark Office shnnficlod therewith for he application refersncad
In the altachad trasmilttal letter {form #TQIAIAE2A or equivalent): .
o | 26360

| heraby appoint Praciiloner(s) named bolow as myfour stomey(s) or égah:(s). and to transact al business-in the
United States Patent and Trademark Offlea connacted tharawith for the' application referanced In the'attachad
tiansmittat letter (form PTOAIAEZA orequivaient);

. ‘Regls N : Rogistration |
Honio. mﬂ;';u o Noms Nurgnher

Please recognize of change the correspondence address for the application idenfified In the attached

transmitfal fetter to:
{E e avdrass aisaciated with th:sBovo-mehtlonad Customer Numbar.

] Treoddrobs ospotlatan vith Customer Number:
. OR
" Flmior
Individua!l Mame!

Addrass; :

cily_ ' ETH _ [ 28]

Country . b

Telepliona i Emal |

|[Famihe Apphicant:

[CJtnventor or Joint lvertar

DLagél Représantative of a Decensed or Legally Incapaciiated Inveéntor

[ElAssignee or Person-to Whom the Inventar is binder an Obligation to Assign
Person Whio Otherwise Shows. Sufficlent Proprietery interast (e.g., a petifion under 37 GFR 1.46(b)(2) was
granted in the applicatidn of Is concyitently being filed with this document)

) 7"~ DIGNATURE of Appillciint for' Patant

Signaturé _ Date Dec., 7. Dofn
Name v # Junichi OGURA, - Telephone 045-450-24226
Title and Gompany General Manager / JVC KENWOOD Corporation

$1b¥E: Slanatura - This form must be signed by the applicant In accordanca with 37 GFR 1,33, Sae 37 CFR 1.4 fer slgnature ragulremants and
gestlfisations. Svbmll mullipls forms for moro thon one signalure, 6o below ™,

[} “votstor__________forms se subimiited,
il collattion of Informelion fo reqisied by 57 CFR 131, 1.32 and 4,33, The infotmption 18 fequired 1o obinin or ralaln o boneilt by i public whish In t¢ Sl (and by ihe
UERTD i precese) ok apsplicailon, Conlidentlality Is govomiid by 35 L.S.0. 422 nad 37.CFR 1,71 and 1,14, Thiv colloclion Jo ealimatled fa foka 3 mb to comph
Inchiding gothoring; prapanny, and sowiding lin complalod opplkation form o the. USPYG, Time will vy dopanding updn tho wave, Any His'on
T biholin) of timo zpu feukrs lo cormpinto Thin funn dndfor suggestions for reducing this Bunsn, shouks ba genl to the Ghiof Informetlon Gificar, U.S, Patent ond
Trotlomnik Qs U6, Bopmitment of Comzarcs, P,0. B0k 1450, Aloxandro, VA 22313-1450, DO HQT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS, SENTY'70) Commiesionor for Patents; P10, Hox 1450, Aloxandeln, VA 22313-145D,

# you need ossistonce In completing the form; call 1-800-PTO-8188 and sofact option 2.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In the application of CUSTOMER NO. 26360
Masaya KONISHI

and Tatsuya ONODA

Serial No.: ELECTRONICALLY FILED
Filed:

For. AUDIO INPUT APPARATUS,
COMMUNICATION APPARATUS
AND CONDITION

)
)
)
)
)
)
; FEBRUARY 19, 2013
)
)
;
NOTIFICATION METHOD )

INFORMATION DISCLOSURE STATEMENT
37 CFR §§ 1.97, 1.98

COMMISSIONER FOR PATENTS

Alexandria, VA 22313-1450
Sir:

Pursuant to 37 CFR §1.97 encouraging the filing of an Information
Disclosure Statement, the Applicants hereby submit the following in compliance
with the duty of disclosure as set forth in 37 CFR §1.56.

Information or art known to the Applicants and having an extent of
relevance to the present application has been listed on Form PTO/SB/08a
aftached hereto. It includes four (4) foreign patent documents. The Applicants
have employed Form PTO/SB08a for the purposes of convenience of the Office
and the Examiner.

No representation is made that a specific search has been made,
that the information is pertinent to the claimed subject matter, that the information
is non-cumulative, or that the information represents the only or the best
information. The Applicants do not admit that any of the information they have
provided is necessarily prior to their invention but rather that it is information of
which they are aware and that they believe should be provided to the Office in
fulfillment of their duty of disclosure. Any question that may arise regarding

priority of a specific reference shall be resolved during prosecution.

Page 1 of 2 Docket No.: KYO.P0221
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Notwithstanding the foregoing, for any publication of an unknown
date, Applicants acknowledge that it is prior to their invention.

It is the position of the Applicants that none of the art provided
herein accomplishes the objects of the present invention. The Applicants believe
that the claims of the subject application are patentably distinct over the art of
record. In the event the Examiner would care to discuss any of the foregoing

more specifically, the undersigned attorney would welcome a telephone call.

Respectfully submitted,

[EDWARD G. GREIVE/

Edward G. Greive, Reg. No. 24,726

Renner, Kenner, Greive, Bobak, Taylor & Weber
First National Tower, Suite 400

106 S. Main Street

Akron, Ohio 44308-1412

Telephone: (330) 376-1242

Attorney for Applicants

February 19, 2013

Page 2 of 2 Docket No.: KYO.P0221
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Doc code: IDS PTO/SB/08a {01-10)

T . . . Approved for use through G7/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed 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 Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Masaya KONISHI
Art Unit |

Examiner Name |

Attorney Docket Number ‘ KYO.P0221

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code of cited Document .
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document -
Figures Appear
1

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind [ Publication Applicant of cited where Relevant s
Initial* No | Number3 Code? j Code4| Date Pp Passages or Relevant
Document h
Figures Appear
1 2000-106588 JP 2000-04-11 BRCOTHER IND LTD
2 2004-120717 JP 2004-04-15 MARANTZ JAPAN INC
3 2010-28531 JP 2010-02-04 HITACHILTD
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Application Number

Filing Date
INFORMATION DISCLOSURE First Named Inventor | Masaya KONISHI
STATEMENT BY APPLICANT At Unt ‘

( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number ‘ KYO.P0221

4 2010-278043 JP 2010-12-09 | TOSHIBA CORP

If you wish to add additional Foreign Patent Document citation information please click the Add button Add

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S - . '
. (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 L]

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Masaya KONISHI

STATEMENT BY APPLICANT At U
rt Unit ‘

( Not for submission under 37 CFR 1.99)
Examiner Name |

Attorney Docket Number ‘ KYO.P0221

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s}):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not mare 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 informaticn disclosure statement was cited in a communication frem 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 submitied herewith.

[] 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 Date (YYYY-MM-DD)

Name/Print Registration Number

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.S.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.C. 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.

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain infarmation 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 terminaticn 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.8.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 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 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 Intemational 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 tc 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) cr 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.

EFS Web 2.1.17
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION

NOTIFICATION METHOD

First Named Inventor/Applicant Name:

Masaya KONISHI

Filer:

Edward G. Greive/Patricia Oakes

Attorney Docket Number:

KYO.P0221

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Suz-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 390 390
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Suz-s'l';(tsa)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1260
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Electronic Acknowledgement Receipt

EFS ID: 14989243
Application Number: 13770236
International Application Number:
Confirmation Number: 4369

Title of Invention:

AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND CONDITION
NOTIFICATION METHOD

First Named Inventor/Applicant Name:

Masaya KONISHI

Customer Number:

26360

Filer:

Edward G. Greive/Patricia Oakes

Filer Authorized By:

Edward G. Greive

Attorney Docket Number: KYO.P0221
Receipt Date: 19-FEB-2013
Filing Date:
Time Stamp: 14:24:06

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $1260

RAM confirmation Number 985
Deposit Account 180987

Authorized User

GREIVE, EDWARD G.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document L . File Size(Bytes Multi Pages
Document Description File Name ( y W . . g
Number Message Digest | Part/.zip| (ifappl.)
UtilityPatentApplT ittalKY 96081
1 Transmittal of New Application fityratentAppriransmitta no 2
0Op0221.pdf
19dae426918b293fa793f0b3e5883a137f6)
Warnings:
Information:
4119946
2 SpecificationKYOp0221.pdf yes 81
718ce355a989fde9b42cd044464812a04e3|
358a
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 73
Claims 74 80
Abstract 81 81
Warnings:
Information:
. _ 417800
3 Drawings-only bla.ck and white line DrawingsKYOp0221.pdf no 28
drawings
87701fcbd2b8bcd7 cafee262d01776a88d6
930c5
Warnings:
Information:
DeclarationKONISHI 0221 68974
4 Oath or Declaration filed cclaration of kyop ’ no 1
p S5c4eb7d588208¢112df08faf5f896c455a077]
216
Warnings:
Information:
DeclarationONODA 0221 69258
5 Oath or Declaration filed eclaration o kyop ' no 1
p 32dfebb95c40e1c7ab5606bab0cd c4df870f
6f0b
Warnings:
Information:
ApplicationDataSheetKYOp022 1437086
6 Application Data Sheet ppiication ? adf ee P no 6
'p 5579a50d8de2d4febd 12305652bc0c00877|
3ba05
Warnings:
Information:
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86527
7 Power of Attorney POAkyop0221.pdf no 2

3d8a0a08b59fdb0dc9f3568182aa4bIbcf4]

Warnings:

Information:

44067
8 Transmittal Letter IDSkyop0221.pdf no 2

665f10cae02212b576623c00076f74a6c892]

Warnings:

Information:

611928
SB08alDScitationKYOp0221.pdf] no 4

0Ofefbf35e5192544e03b27740¢109a28e796)
le3d

Information Disclosure Statement (IDS)
Form (SB08)

Warnings:

Information:

A U.S. Patent Number Citation or a U.S. Publication Number Citation is required in the Information Disclosure Statement (IDS) form for
autoloading of data into USPTO systems. You may remove the form to add the required data in order to correct the Informational Message if
you are citing U.S. References. If you chose not to include U.S. References, the image of the form will be processed and be made available
within the Image File Wrapper (IFW) system. However, no data will be extracted from this form. Any additional data such as Foreign Patent
Documents or Non Patent Literature will be manually reviewed and keyed into USPTO systems.

582704
10 Foreign Reference JP2000106588.pdf no 9

723d094e0b39d940725e68183df0bfIae97|
290a6

Warnings:

Information:

877322
11 Foreign Reference JP2004120717.pdf no 15

ed9b029ff78e78721e25297ee698955bade|
488a

Warnings:

Information:

1648003
12 Foreign Reference JP201028531.pdf no 35

54d76c03cf58fd4815486cd03fcfef667d8dd]
Tea

Warnings:

Information:

1086987
13 Foreign Reference JP2010279043.pdf no 18

096dd94ff47d9b2e80belef6035a5513deb
e055¢

Warnings:

Information:

33153
14 Fee Worksheet (SB06) fee-info.pdf no 2

fcfbcbeded676f1bab117e02bfe0da74962f5)
67¢

Warnings:

Information:

Total Files Size (in bytes):| 11179836
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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.

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/AIA/O1 (06-1 2)
Approved for use through 04/31/2014. OMB 085 1-0032
U.8, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE
Under the Paperwork Reduction Act of 1995, no parsons are required 1o respand to a collection of information unless it displays a valld OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Tile of AUDIO INPUT APPARATUS, COMMUNICATION APPARATUS AND
merten 1 CONDITION NOTIFICATION METHOD

As the below named inventor, | hereby deciare that:

This declaration _—
s directed to: E The attached application, or

D United States apptication or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

I believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowiedge that any willful false statement made In this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five {5) years, or bath.

WARNING:

Petitioner/applicant Is cautioned to avoid submitting personal information in documents filed in a patent application that may

contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USFTO
to support a petition or an application. If this type of personal information is inciitded in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitiocner/applicant is advised that'the record of a patent application is availabie to the public after publication of the

LEGAL NAME OF INVENTOR

g ol
Inventor: Masaya KONISHI Date (Optional) : /29 / 1013

7 7
Signature: H W’féﬂb ){IM L

Note: An application data sheet (FTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTOQ/AIA/Q1 form for each addltional Inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retaln a benefit by the public which s lo file (and
by the USPTO to process) an application. Confidentialily |s governed by 35 U.S.C. 122 and 37 GFR 1.11 and 1.14, This collection is esuwreq t.o take 1 minute 1o
coimplete, including gathering, preparing, and submitting tha complated application form to the USPTO. Time will vary depsnding upon the individual case. Any
comments on the amount of time yau require to completa this form and/or suggestions for reducing this burden, should be sent to the Chief infarmation Ofiicer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.0. 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,

il you nasd assistance in completing the form, coll 1-800-PT0-9199 and selact option 2.
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