20167122902 A3 1IN 0000 OO0 OO OO0

<

W

(43) International Publication Date

Organization
International Bureau

—~
é

=

\

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
(19) World Intellectual Property

(10) International Publication Number

WO 2016/122902 A3

4 August 2016 (04.08.2016) WIPO I PCT

(51) International Patent Classification: (74) Agents: MINHAS, Sandip et al.; Microsotft Corporation,
G10L 15/22 (2006.01) Attn: Patent Group Docketing (Bldg. 8/1000), One Mi-

ft R hington 98052-63 .

(21) International Application Number: crosoft Way, Redmond, Washington 9 99 (US)
PCT/US2016/013502 (81) Designated States (unless otherwise indicated, for every
. . ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 53 2016 (15.01 2016 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
anuary (15.01.2016) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(30) Priority Data: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
14/611,042 30 January 2015 (30.01.2015) US PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(71) Applicant: MICROSOFT TECHNOLOGY LICENS- TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ING, LLC [US/US]; Attn: Patent Group Docketing (Bldg. . L

8/1000), One Microsoft Way, Redmond, Washington (84) D.e51gnated. States (unle.ss othef"wzse indicated, for every
98052-6399 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(72) Inventors: KANNAN, Vishwac Sena; Microsoft Techno- TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

logy Licensing, LLC, Attn: Patent Group Docketing (Bldg.
8/1000), One Microsoft Way, Redmond, Washington
98052-6399 (US). UZELAC, Aleksandar; Microsoft
Technology Licensing, LLC, Attn: Patent Group Docketing
(Bldg. 8/1000), One Microsoft Way, Redmond, Washing-
ton 98052-6399 (US). HWANG, Daniel J.; Microsoft
Technology Licensing, LLC, Attn: Patent Group Docketing
(Bldg. 8/1000), One Microsoft Way, Redmond, Washing-
ton 98052-6399 (US).

TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

[Continued on next page]

(54) Title: UPDATING LANGUAGE UNDERSTANDING CLASSIFIER MODELS FOR A DIGITAL PERSONAL ASSISTANT
BASED ON CROWD-SOURCING

DIGITAL PERSONAL ASSISTANT (DPA) 110

NATURAL LANGUAGE
PROCESSING MODULE 112

LANGUAGE UNDERSTANDING
GLASSIFIER MODEL (LUCM) 120

.-
B/ En

INTENT
"

AGENT DEFINITION
STRUCTURE (VCD/RAD) 114

USER INTERFACES

il

(EULT) 118

END-USER LABELING TOOL |>

THIRD-PARTY VOICE-
ENABLED APPLICATIONS
108

MICROPHONE 106

OPERATING
SYSTEM 104

COMPUTING DEVICE 102

Fig.

1

REMOTE SERVER COMPUTER(S) 140
REMOTE SERVICES 142

NATURAL LANGUAGE
PROCESSING SERVICE 144

APP STORE 146

|
|
|
|
|
IIIIIIHHHEHIHEI!HIIII l
|
|
|
|
|
|
|

DEVELOPER LABELING TOOL 150

CLASSIFIER MODEL TRAINING
SERVICE 152

CLASSIFIER MODEL FRAUD
DETECTION 154

LABELED
UTTERANCES
DATABASE
160

LANGUAGE UNDERSTANDING
GLASSIFIER MODEL 170

DATA
DATABASE
162

(57) Abstract: A method for updating language understanding classifier models includes receiving via one or more microphones of
a computing device, a digital voice input from a user of the computing device. Natural language processing using the digital voice
input is used to determine a user voice request. Upon determining the user voice request does not match at least one of a plurality of
pre-defined voice commands in a schema definition of a digital personal assistant, a GUI of an end-user labeling tool is used to re-
ceive a user selection of at least one of the following: at least one intent of a plurality of available intents and/or at least one slot for
the at least one intent. A labeled data set is generated by pairing the user voice request and the user selection, and is used to update a
language understanding classifier.
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