(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
09 May 2019 (09.05.2019)

‘O 000000 O 0
(10) International Publication Number

WO 2019/088734 Al

WIPO I PCT

(51) International Patent Classification:
H04M 1/725 (2006.01)

94043 (US). KING, Peter; 665 Clyde Avenue, Mountain
View, California 94043 (US).

(21) International Application Number: (74) Agent: LEE, Keon-Joo et al.; Mihwa Bldg., 16, Dachak-ro
PCT/KR2018/013183 9-gil, Chongro-gu, Seoul 03079 (KR).

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every

01 November 2018 (01.11.2018) kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

’ CA, CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,

(26) Publication Language: English Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

- HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,

(30) Priority Data: KR.KW,KZ.LA,LC.LK,LR, LS. LU, LY. MA. MD, ME,

15/800,646 01 November 2017 (01.11.2017) US MG, MK, MN, MW, MX, MY, MZ. NA, NG, NI NO, NZ.

(71) Applicant: SAMSUNG ELECTRONICS CO., LTD. OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

[KR/KR]; 129, Samsung-ro, Yeongtong-gu, Suwon-si, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
Gyeonggi-do 16677 (KR). TR, TT, TZ, UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors: SUN, Xiang, 665 Clyde Avenue, Mountain (84) Designated States (unless otherwise indicated, for every

View, California 94043 (US). CHENG, Allen Chao-
Hung;, 665 Clyde Avenue, Mountain View, California

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

(54) Title: METHOD AND SYSTEM FOR AUTOMATICALLY CREATING AN INSTANT AD-HOC CALENDAR EVENT

o 900
( Future Estimation Engine h
{Can be Incorporated in Server or Mobile Device)
91 912 913 914 915 910 010
i ya
Fltn.e.ss Current & Calendar Pa;t !Eve_nt Social )
Activity Past Information | | Participation Graph Predicted Future User States
Data Location Patterns and Probabilities
Physical Gondition Prediction | |
930 905 (g, normal, tied, sick) [ |41
Request for
Estimated Future EsFtiL:;L:art?on Location Prediction
User States as a Rules (e.g., in home area, out of |H-942
Function of Time home area)
Availability Prediction
(e.g., free, busy) 943
921 922 923 924 925 920
Event Event Event Weather Traffic
Duration Venue Attendees Forecast Information
\.

wo 2019/088734 A1 |0 0000 0000 0 0

(57) Abstract: An electronic device, method, and non-transitory computer readable medium are provided for automatically creating
an ad-hoc calendar event. The electronic device includes a memory and a processor coupled to the memory. The processor receives
data including user information, venue information, and location information from a plurality of data sources, determines an interest
above a predetermined threshold based on the received data; creates an event based on the determined interest and received data; and
provides a recommendation of the created event to another electronic device.

[Continued on next page]



WO 2019/088734 A1 |11 0000 0000 TS0 O

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

Published:
—  with international search report (Art. 21(3))



WO 2019/088734 PCT/KR2018/013183

Description

Title of Invention: METHOD AND SYSTEM FOR AUTO-

MATICALLY CREATING AN INSTANT AD-HOC CALENDAR

[1]
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[4]

[5]
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EVENT
Technical Field

This disclosure relates generally to a method, apparatus and non-transitory computer
readable medium for creating calendar events. More specifically, this disclosure relates
to a method, apparatus and non-transitory computer readable medium for automatically

creating an ad-hoc calendar event.

Background Art

The Millennial generation is more connected via mobile devices than ever. More than
90% of younger smartphone owners in the United States rely on using their
smartphones to find things to do or people to interact with when they feel bored. More
often than not, people may not have a good idea of knowing what exactly they are
looking to do or people to do things with when they are bored. Creating an event on

existing calendar applications requires deliberate planning and user execution.
Disclosure of Invention

Technical Problem

This disclosure provides for automatically creating an ad-hoc calendar event.

Solution to Problem

In an embodiment, an electronic device provides for automatically creating an ad-hoc
calendar event. The electronic device includes a transceiver and a processor coupled to
the transceiver. The processor receives data including user information, venue in-
formation, and location information from a plurality of data sources; determines an
interest above a predetermined threshold based on the received data; creates an event
based on the determined interest and received data; and provides a recommendation of
the created event to another electronic device.

In another embodiment, a method provides for automatically creating an ad-hoc
calendar event. The method includes receiving data including user information, venue
information, and location information from a plurality of data sources; determining an
interest above a predetermined threshold based on the received data; creating an event
based on the determined interest and received data; and providing a recommendation to
the created event to another electronic device.

In another embodiment, a non-transitory medium embodying a computer program

provides for automatically creating an ad-hoc calendar event. The program code, when
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executed by at least one processor, causes a processor to receive data including user in-
formation, venue information, and location information from a plurality of data
sources; determine an interest above a predetermined threshold based on the received
data; create an event based on the determined interest and received data; and provide a
recommendation to the created event to another electronic device.

Other technical features may be readily apparent to one skilled in the art from the
following figures, descriptions, and claims.

Before undertaking the DETAILED DESCRIPTION below, it may be advantageous
to set forth definitions of certain words and phrases used throughout this patent
document. The term “couple” and its derivatives refer to any direct or indirect commu-
nication between two or more elements, whether or not those elements are in physical

bR ANYS

contact with one another. The terms “transmit,” “receive,” and “communicate,” as well
as derivatives thereof, encompass both direct and indirect communication. The terms
“include” and “comprise,” as well as derivatives thereof, mean inclusion without
limitation. The term “or” is inclusive, meaning and/or. The phrase “associated with,”
as well as derivatives thereof, means to include, be included within, interconnect with,
contain, be contained within, connect to or with, couple to or with, be communicable
with, cooperate with, interleave, juxtapose, be proximate to, be bound to or with, have,
have a property of, have a relationship to or with, or the like. The phrase “at least one
of,” when used with a list of items, means that different combinations of one or more
of the listed items may be used, and only one item in the list may be needed. For
example, “at least one of: A, B, and C” includes any of the following combinations: A,
B,C,Aand B, Aand C, B and C, and A and B and C.

Moreover, various functions described below can be implemented or supported by
one or more computer programs, each of which is formed from computer readable
program code and embodied in a computer readable medium. The terms “application”
and “program” refer to one or more computer programs, software components, sets of
instructions, procedures, functions, objects, classes, instances, related data, or a portion
thereof adapted for implementation in a suitable computer readable program code. The
phrase “computer readable program code” includes any type of computer code,
including source code, object code, and executable code. The phrase “computer
readable medium” includes any type of medium capable of being accessed by a
computer, such as read only memory (ROM), random access memory (RAM), a hard
disk drive, a compact disc (CD), a digital video disc (DVD), or any other type of
memory. A “non-transitory” computer readable medium excludes wired, wireless,
optical, or other communication links that transport transitory electrical or other
signals. A non-transitory computer readable medium includes media where data can be

permanently stored and media where data can be stored and later overwritten, such as a
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rewritable optical disc or an erasable memory device.
Definitions for other certain words and phrases are provided throughout this patent

document. Those of ordinary skill in the art should understand that in many if not most
instances, such definitions apply to prior as well as future uses of such defined words
and phrases.
Brief Description of Drawings

For a more complete understanding of this disclosure and its advantages, reference is
now made to the following description, taken in conjunction with the accompanying
drawings, in which:

FIGURE 1 illustrates an example communication system in which various em-
bodiments of the disclosure may be implemented;

FIGURE 2 illustrates an example server according to embodiments of the disclosure;

FIGURE 3 illustrates an example electronic device according to embodiments of the
disclosure;

FIGURE 4 illustrates an example event recommendation according to embodiments
of the disclosure;

FIGURE 5 illustrates an example server block diagram according to embodiments of
the disclosure;

FIGURE 6 illustrates an example server architecture according to embodiments of
the disclosure;

FIGURE 7 illustrates examples intelligent notification engine block diagram
according to embodiments of the disclosure;

FIGURE 8 illustrates an example flow chart for intelligent notification according to
embodiments of the disclosure;

FIGURE 9 illustrates an example future estimation engine block diagram according
to embodiments of the disclosure;

FIGURE 10 illustrates an example future estimation rules flow chart for availability
prediction according to embodiments of the disclosure;

FIGURE 11 illustrates an example future estimation rules flow chart for location
prediction according to embodiments of the disclosure;

FIGURE 12 illustrates an example future estimation rules flow chart for physical
condition prediction according to embodiments of the disclosure;

FIGURE 13 illustrates an example a real-time flash event recommendation according
to embodiments of the disclosure;

FIGURE 14 illustrates an example artificial intelligence based event recommendation
according to embodiments of the disclosure;

FIGURE 15 illustrate an example in-calendar event recommendation according to
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embodiments of the disclosure;
FIGURE 16 illustrates an example process for automatically creating an instant ad-

hoc calendar event according to embodiments of the disclosure;

FIGURE 17 illustrates an example process for intelligent notification according to
embodiments of the disclosure; and

FIGURE 18 illustrates an example process for event ranking according to em-
bodiments of the disclosure.

Mode for the Invention

FIGURES 1 through 18, discussed below, and the various embodiments used to
describe the principles of this disclosure in this patent document are by way of il-
lustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of this disclosure
may be implemented in any suitably arranged Internet of things system.

Hereinafter, embodiments of the disclosure are described with reference to the ac-
companying drawings. However, it should be appreciated that the disclosure is not
limited to the embodiments, and all changes and/or equivalents or replacements thereto
also belong to the scope of the disclosure. The same or similar reference denotations
may be used to refer to the same or similar elements throughout the specification and

the drawings.

bR ANY3 bR AN Y

As used herein, the terms “have,” “may have,” “include,” or “may include” a feature
(e.g., a number, function, operation, or a component such as a part) indicate the
existence of the feature and do not exclude the existence of other features.

Y e

As used herein, the terms “A or B,” “at least one of A and/or B,” or “one or more of
A and/or B” may include all possible combinations of A and B. For example, “A or
B,” “at least one of A and B,” “at least one of A or B” may indicate all of (1) including
at least one A, (2) including at least one B, or (3) including at least one A and at least
one B.

As used herein, the terms “first” and “second” may modify various components re-
gardless of importance and do not limit the components. These terms are only used to
distinguish one component from another. For example, a first user device and a second
user device may indicate different user devices from each other regardless of the order
or importance of the devices. For example, a first component may be denoted a second
component, and vice versa without departing from the scope of the disclosure.

It will be understood that when an element (e.g., a first element) is referred to as
being (operatively or communicatively) “coupled with/to,” or “connected with/to”
another element (e.g., a second element), it can be coupled or connected with/to the

other element directly or via a third element. In contrast, it will be understood that
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when an element (e.g., a first element) is referred to as being “directly coupled with/to”
or “directly connected with/to” another element (e.g., a second element), no other
element (e.g., a third element) intervenes between the element and the other element.

As used herein, the terms “configured (or set) to” may be interchangeably used with

Y e bR ANY3

the terms “suitable for,” “having the capacity to,” “designed to,” “adapted to,” “made
to,” or “capable of” depending on circumstances. The term “configured (or set) to”
does not essentially mean “specifically designed in hardware to.” Rather, the term
“configured to” may mean that a device can perform an operation together with
another device or parts.

For example, the term “processor configured (or set) to perform A, B, and C” may
mean a generic-purpose processor (e.g., a CPU or application processor) that may
perform the operations by executing one or more software programs stored in a
memory device or a dedicated processor (e.g., an embedded processor) for performing
the operations.

The terms as used herein are provided merely to describe some embodiments thereof,
but not to limit the scope of other embodiments of the disclosure. It is to be understood
that the singular forms “a,” “‘an,” and “the” include plural references unless the context
clearly dictates otherwise. All terms including technical and scientific terms used
herein have the same meaning as commonly understood by one of ordinary skill in the
art to which the embodiments of the disclosure belong. It will be further understood
that terms, such as those defined in commonly used dictionaries, should be interpreted
as having a meaning that is consistent with their meaning in the context of the relevant
art and will not be interpreted in an idealized or overly formal sense unless expressly
so defined herein. In some cases, the terms defined herein may be interpreted to
exclude embodiments of the disclosure.

For example, examples of the electronic device according to embodiments of the
disclosure include at least one of a smartphone, a tablet personal computer (PC), a
mobile phone, a video phone, an e-book reader, a desktop PC, a laptop computer, a
netbook computer, a workstation, a personal digital assistant (PDA), a portable
multimedia player (PMP), an MP3 player, a mobile medical device, a camera, or a
wearable device (e.g., smart glasses, a head-mounted device (HMD), electronic
clothes, an electronic bracelet, an electronic necklace, an electronic appcessory, an
electronic tattoo, a smart mirror, or a smart watch).

According to an embodiment of the disclosure, the electronic device can be a smart
home appliance. Examples of the smart home appliance include at least one of a
television, a digital video disk (DVD) player, an audio player, a refrigerator, an air
conditioner, a cleaner, an oven, a microwave oven, a washer, a drier, an air cleaner, a

set-top box, a home automation control panel, a security control panel, a TV box (e.g.,
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SAMSUNG HOMESYNC, APPLE TV, or GOOGLE TV) , a gaming console (XBOX,
PLAYSTATION), an electronic dictionary, an electronic key, a camcorder, or an
electronic picture frame.

According to an embodiment of the disclosure, examples of the electronic device
include at least one of various medical devices (e.g., diverse portable medical
measuring devices (a blood sugar measuring device, a heartbeat measuring device, or a
body temperature measuring device), a magnetic resource angiography (MRA) device,
a magnetic resource imaging (MRI) device, a computed tomography (CT) device, an
imaging device, or an ultrasonic device), a navigation device, a global positioning
system (GPS) receiver, an event data recorder (EDR), a flight data recorder (FDR), an
automotive infotainment device, an sailing electronic device (e.g., a sailing navigation
device or a gyro compass), avionics, security devices, vehicular head units, industrial
or home robots, automatic teller's machines (ATMs), point of sales (POS) devices, or
Internet of Things devices (e.g., a bulb, various sensors, an electric or gas meter, a
sprinkler, a fire alarm, a thermostat, a street light, a toaster, fitness equipment, a hot
water tank, a heater, or a boiler).

According to various embodiments of the disclosure, examples of the electronic
device can be at least one of part of a piece of furniture or building/structure, an
electronic board, an electronic signature receiving device, a projector, or various mea-
surement devices (e.g., devices for measuring water, electricity, gas, or electro-
magnetic waves).

According to an embodiment of the disclosure, the electronic device may be one or a
combination of the above-listed devices. According to an embodiment of the
disclosure, the electronic device is a flexible electronic device. The electronic device
disclosed herein is not limited to the above-listed devices, and may include new
electronic devices depending on the development of technology.

Hereinafter, electronic devices are described with reference to the accompanying
drawings, according to various embodiments of the disclosure. As used herein, the
term “user” may denote a human or another device (e.g., an artificial intelligent
electronic device) using the electronic device.

FIGURE 1 illustrates an example communication system 100 in which various em-
bodiments of the disclosure may be implemented. The embodiment of the commu-
nication system 100 shown in FIGURE 1 is for illustration only. Other embodiments of
the communication system 100 could be used without departing from the scope of this
disclosure.

As shown in FIGURE 1, the system 100 includes a network 102, which facilitates
communication between various components in the system 100. For example, the

network 102 can communicate Internet Protocol (IP) packets, frame relay frames, or
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other information between network addresses. The network 102 can include one or
more local area networks (LANs); metropolitan area networks (MANs); wide area
networks (WANSs); all or a portion of a global network, such as the Internet; or any
other communication system or systems at one or more locations.

The network 102 facilitates communications between various servers 103 and 104
and various electronic devices 106-114. Each server 104 includes any suitable
computing or processing device that can provide computing services for one or more
electronic devices. Each server 104 could, for example, include one or more
processors, one or more memories storing instructions and data, and one or more
network interfaces facilitating communication over the network 102.

Each electronic device 106-114 represents any suitable computing or communication
device that interacts with at least one server or other computing device(s) over the
network 102. In this example, the electronic devices 106-114 include electronic
devices, such as, for example, a desktop computer 106, a mobile telephones or
smartphones 108, a personal digital assistant (PDA) 110, a smart television 111, a
laptop computer 112, a smart speaker 113, a tablet computer 114, a headset, a display,
a wearable device, smart watch, and the like However, any other or additional
electronic devices could be used in the communication system 100.

In this example, some electronic devices 108-114 communicate indirectly with the
network 102. For example, the electronic devices 108-110 communicate via one or
more base stations 120, such as cellular base stations or eNodeBs. Also, the electronic
devices 112-114 communicate via one or more wireless access points (APs) 118, such
as Institute of Electrical and Electronics Engineers (IEEE) 802.11 wireless APs,
Bluetooth, and Wireless Fidelity (WiFi) direct. Note that these are for illustration only
and that each electronic device could communicate directly with the network 102 or in-
directly with the network 102 via any suitable intermediate device(s) or network(s).
For example, the television 111 and speaker 113 could communicate with the tablet
computer 114 over a Bluetooth connection and communicate with other devices
including the servers 103 and 104 over Wi-Fi.

As described in more detail below, the electronic devices 108-114 interact for auto-
matically creating an instant ad-hoc calendar event. While electronic devices 108-114
are described as automatically creating an instant ad-hoc calendar event, servers 103
and 104 could also be utilized for automatically creating an instant ad-hoc calendar
event.

Although FIGURE 1 illustrates one example of a communication system 100,
various changes may be made to FIGURE 1. For example, the system 100 could
include any number of each component in any suitable arrangement. In general,

computing and communication systems come in a wide variety of configurations, and
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FIGURE 1 does not limit the scope of this disclosure to any particular configuration.
While FIGURE 1 illustrates one operational environment in which various features
disclosed in this patent document can be used, these features could be used in any other
suitable system.

FIGURES 2 and 3 illustrate example electronic devices in a communication system
according to various embodiments of the disclosure. In particular, FIGURE 2 il-
lustrates an example server 200, and FIGURE 3 illustrates an example electronic
device 300. The server 200 could represent the server 103 or the server 104 in
FIGURE 1, and the electronic device 300 could represent one or more of the client
devices 106-114 in FIGURE 1.

As shown in FIGURE 2, the server 200 includes a bus system 205, which supports
communication between at least one processor 210, at least one storage device 215, at
least one communications unit 220, and at least one input/output (I/O) unit 225.

The processor 210 executes instructions that can be loaded into a memory 230. The
processor 210 can include any suitable number(s) and type(s) of processors or other
devices in any suitable arrangement. Example types of processor 210 include micro-
processors, microcontrollers, digital signal processors, field programmable gate arrays,
application specific integrated circuits, and discreet circuitry.

The memory 230 and a persistent storage 235 are examples of storage devices 215,
which represent any structure(s) capable of storing and facilitating retrieval of in-
formation (such as data, program code, and/or other suitable information on a
temporary or permanent basis). The memory 230 can represent a random access
memory or any other suitable volatile or non-volatile storage device(s). The persistent
storage 235 can contain one or more components or devices supporting longer-term
storage of data, such as a ready only memory, hard drive, flash memory, or optical
disc. The persistent storage 235 can includes user interests 241, user availability 242,
location 243 of users, past activity information 244 of users, social events 245 of users,
event recommendations 246 of users, event venues 247, weather 248, traffic 249,
trends and popularity 250 of events, event demographics 251, and promotion/
discount/rewards 252 for events. The users’ location 243 includes the current location,
past location history, and projected locations. The user availability 242 includes free
and busy slots marked on a calendar. The users’ interest 241 includes interest explicitly
specified through a user profile and preference settings; interest implicitly inferred by
an event acceptance, rejection history, emails, or message and browser traffic; and
common interests shared among friends. The past activity information 244 includes
characteristics and attributes of past accepted, rejected, or dismissed events, with detail
such as event location, event type, event venue, event weather, time of the day, day of

the week, list of invitees, list of attendees, list of friends that attended, and the like;
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event acceptance, rejection and dismiss rates, such as including the overall statistics as
well as a breakdown according to each event characteristic and attribute; and event no
show rates, such as including the overall statistics as well as a breakdown according to
each event characteristic and attribute and also showing event or activities in lieu of
initially accepted events. A user’s social graph or social event 245 information
includes lists of current friends marked with degrees of separation, lists of friend whom
the user has went to the same events with in the past, lists of non-friends whom the
user has went to the same events with in the past; and lists of friends who share the
common interest with the user, and the like. The event venue 247 information includes
a list of events at the venue marked with corresponding event types; rating in-
formation; characteristics and attributes such as location, event type, availability in-
formation, reservation information, maximum occupancy, crime history, cost, and the
like. The weather 248 information includes weather forecast of the user’s current
location, weather forecast of the event venue location, and the like. The traffic 249 in-
formation includes estimated time of arrival from the user’s current location to the
event location, traffic and accident information in the region, and the like. The trends
and popularity 250 information includes frequency or scarcity of the event, such as
event frequency or scarcity city-wide, region-wide, state-wide, nation-wide, and the
like. The event demographics 251 information includes age, gender, and the like. The
promotion/discount/reward 252 information includes if user has unclaimed benefits
from a rewards program or other eligible promotions the user can claim. Multiple
beneficial promotions can be considered for a single event.

The communications unit 220 supports communications with other systems or
devices. For example, the communications unit 220 could include a network interface
card or a wireless transceiver facilitating communications over the network 102. The
communications unit 220 can support communications through any suitable physical or
wireless communication link(s).

The I/0 unit 225 allows for input and output of data. For example, the I/O unit 225
can provide a connection for user input through a keyboard, mouse, keypad,
touchscreen, or other suitable input device. The I/0O unit 225 also can send output to a
display, printer, or other suitable output device.

As described in more detail below, the processor 210 automatically creates an instant
ad-hoc calendar event. The electronic device 200 stores and tracks user interests 241,
user availability 242, user location 243, and past activity information 244. Anytime the
server 200 detects there are multiple users actively seeking things to do (e.g., actively
using and interacting with the mobile app such as browsing event recommendations
246), the server 200 automatically creates and recommends an ad-hoc social event 245

which users can take action immediately or in the very near future. The server 200 de-
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termines whether to make an event recommendation 246 to a social event 245 based on
the users meeting certain conditions, such as a group of users in physical proximity to
each other, a group of users sharing a common interest, and a group of users without an
existing social event 245 currently on the user’s calendars.

Note that while FIGURE 2 is described as representing the server 104 of FIGURE 1,
the same or similar structure could be used in one or more of the client devices
106-114. For example, a laptop or desktop computer could have the same or similar
structure as that shown in FIGURE 2.

As shown in FIGURE 3, the electronic device 300 includes an antenna 305, a com-
munication unit 310, transmit (TX) processing circuitry 315, a microphone 320, and
receive (RX) processing circuitry 325. The electronic device 300 also includes a
speaker 330, a processor 340, an input/output (I/O) interface (IF) 345, an input 350, a
display 355, and a memory 360. The memory 360 includes an operating system (OS)
program 361 and one or more applications 362.

The communication unit 310 may receive an incoming RF signal such as a
Bluetooth® or Wi-Fi® signal. The communication unit 310 may down-convert the
incoming RF signal to generate an intermediate frequency (IF) or baseband signal, then
generate a processed baseband signal by filtering, decoding, and/or digitizing the
baseband or IF signal. The communication unit 310 transmits the processed baseband
signal to the processor 340 for further processing (such as for web browsing data,
online gameplay data, notification data, or other message data).

The communication unit 310 also receives analog or digital voice data or other
outgoing baseband data (such as web data, e-mail, or interactive video game data) from
the processor 340. The communication unit 310 encodes, multiplexes, and/or digitizes
the outgoing baseband data to generate a processed baseband or IF signal. In the case
that the communication unit 310 is an RF transceiver, the communication unit 310 up-
converts the baseband or IF signal to an RF signal that is transmitted via an antenna.

The processor 340 can include one or more processors or other processing devices
and execute the OS 361 stored in the memory 360 in order to control the overall
operation of the electronic device 300. For example, the processor 340 could control
the reception of forward channel signals and the transmission of reverse channel
signals by the communication unit 310 in accordance with well-known principles. The
processor 340 could also receive analog or digital voice data from the microphone 320,
and output analog or digital audio to the speaker 330. In some embodiments, the
processor 340 includes at least one microprocessor or microcontroller.

The processor 340 is also capable of executing other processes and programs resident
in the memory 360. The processor 340 can move data into or out of the memory 360 as

required by an executing process. In some embodiments, the processor 340 is
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configured to execute the applications 362 based on the OS program 361 or in response
to signals received from external devices or an operator. The processor 340 is also
coupled to the I/O interface 345, which provides the electronic device 300 with the
ability to connect to other devices such as laptop computers and handheld computers.
The /0O interface 345 is the communication path between these accessories and the
processor 340.

The processor 340 is also coupled to the input 350 and the display 355. The operator
of the electronic device 300 can use the input 350 (e.g., keypad, touchscreen, button
and the like) to enter data into the electronic device 300. The display 355 can be a
liquid crystal display, a light-emitting diode (LED) display, an optical LED (OLED),
an active matrix OLED (AMOLED), or other display capable of rendering text and/or
at least limited graphics, such as from web sites.

The memory 360 is coupled to the processor 340. Part of the memory 360 could
include a random access memory (RAM), and another part of the memory 360 could
include a Flash memory or other read-only memory (ROM).

As described in more detail below, the processor 340 automatically creates an instant
ad-hoc calendar event. The electronic device 300 automatically creates an instant ad-
hoc calendar event.

Although FIGURES 2 and 3 illustrate examples of devices in a communication
system, various changes may be made to FIGURES 2 and 3. For example, various
components in FIGURES 2 and 3 could be combined, further subdivided, or omitted
and additional components could be added according to particular needs. As a
particular example, the processor 340 could be divided into multiple processors, such
as one or more central processing units (CPUs) and one or more graphics processing
units (GPUs). Also, while FIGURE 3 illustrates the electronic device 300 configured
as a mobile telephone or smartphone, electronic devices could be configured to operate
as other types of mobile or stationary devices. In addition, as with computing and com-
munication networks, electronic devices and servers can come in a wide variety of con-
figurations, and FIGURES 2 and 3 do not limit this disclosure to any particular
electronic device or server.

FIGURE 4 illustrates an example event recommendation 400 according to em-
bodiments of the disclosure. The embodiment of the event recommendation 400 il-
lustrated in FIGURE 4 is for illustration only. FIGURE 4 does not limit the scope of
this disclosure to any particular embodiment of an event recommendation. The event
recommendation 400 is an example that presents a user interface 405 with the recom-
mendation for a group of people located in proximity to each other.

With the on-demand automatic new event creation capability this application

provides creation of a new competitive social service with unlimited supply of events
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that is different from existing solutions. This application applies machine learning/Al
techniques to continuously improve the relevance of recommended events by learning
the user’s behaviors and tailoring recommendations to their interests, availability, and
current locations. Relevant events with higher probability of user acceptance are
pushed to users first; whereas events with lower user acceptance are pushed later or not
recommended at all. This application features an intuitive user interface (UI) 405 that
presents recommended events in the user’s open time slots allowing users to make ac-
ceptance decision more easily.

Users use the mobile application. Users then set their event interests. Users’ ap-
proximate locations and near-term availabilities are synced to the server as they are
using the mobile application. The server builds a feature vector for each user using
location, availability, interests, and past in-app activity patterns. The server updates
search indices with the feature vector.

The scheduler running in the server schedules the multi-dimensional match algorithm
on the indices and group users based on their location, interest and availability. Once
the mobile application finds a group of active users who are close with one another,
sharing the common interests, and are available, the mobile application then creates an
event for this group of users (e.g., a pickup soccer game for people like playing
soccer).

As part of this new event recommendation, the server suggests an appropriate venue
suitable for this type of event and is close to all users. As each user decides to attend or
pass the recommended event, the server stores the feedback and records his or her
activity pattern to provide more targeted input to feature vector in the future.

During event creation process, if there are multiple events to recommend to users, the
server applies machine learning/Al techniques to rank events based on their acceptance
likelihood. Events with higher probability of acceptance will be pushed to users first;
whereas events with lower probability of acceptance will be pushed to users later or
not at all. The benefits of this applying this algorithm is to increase the relevance of the
recommendations hence user satisfaction while avoid spamming users with less
relevant events.

FIGURE 5 illustrates an example server 500 block diagram according to em-
bodiments of the disclosure. The embodiment of the server 500 illustrated in FIGURE
5 1s for illustration only. FIGURE 5 does not limit the scope of this disclosure to any
particular embodiment of a server.

The server 500 is for automatically creating an ad-hoc calendar event. The server 500
includes a user interest database 505, a user activity pattern database 510, a mobile ap-
plication 515, user features index 520, a service circuitry 525 for creating user feature

vectors, flash event creation service circuitry 530, scheduler circuitry 535, and push
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service circuitry 540.

The server 500 can detect users actively seeking things to do. The server 500 de-
termines whether users are actively seeking things to do based on their current in-
teractions with the corresponding mobile app, such as viewing, shaking, swiping,
tapping, typing, or performing other user actions. The server 500 determine whether
users are actively seeking things to do based on an appropriately specified minimum
duration users have been actively interacting with the corresponding mobile app.

The server 500 matches active users based on current location interests, availability,
and past history. The server 500 partitions active users based on their geographic
locations. The server 500 derives user interests based on past event participation
history and user explicit specified interests. The server 500 derives user availability
based on integration of other calendar services and user explicitly specified
availability. The server 500 derives a current user location based on the default mobile
device location service (e.g., GPS/WiFi/Cellular tower) and the user’s in app activities
(e.g. check-in).

The server 500 determines an appropriate frequency and quantity for creating new
events based on the fill rate of created events as feedback. The server 500 determines
an appropriate event start time based on the current time, anticipated user travel times,
and user availability. The server 500 determines an appropriate event duration based
on the event category, venue availability, and user availability. The server 500 de-
termines an appropriate event venue based on the event category, user current
locations, venue availability, and weather.

The server 500 determines an appropriate event category based on user interests. If
there are multiple event category candidates to choose from and uses the following
criteria prioritize the event category, such as event category that yields the largest
group of recipients or an event category that yields the closest suggest venues to
recipient’s current location. The server 500 determines an appropriate number of event
invitees based on event category and the venue capacity. The server 500 can purchase
an admission ticket for the suggested events or makes reservations for the suggested
venue using the mobile payment service.

The server 500 processes user data collection. The mobile device proactively pushes
the updated data to the server when the change is significantly enough (e.g., exceeds a
pre-determined threshold value). The server 500 periodically polls the mobile device
and check if there is any data updates. The frequency of polling is dynamically
adjusted based on the busyness the server, the mobile device, and the current network
traffic. To conserve the energy and network data usage, the mobile device may
perform batch transfer (i.e., accumulated multiple data transfer and do them at the

same time when the mobile device, the server, the network are less busy).
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The server 500 performs user discovery of personalized event recommendations in
the calendar. The mobile device shows recommended events in user’s open time slots
among other calendar events. The mobile device shows all recommended events that
fit user’s interests in a separate UI view.

The server 500 performs event creations that encompass both physical and virtual
events. Physical events are events held in a physical venues, e.g., sports, social outing.
Virtual events are events held in a virtual cyber space, e.g., Virtual Reality meetups,
gaming.

The server 500 performs ranking for the recommended events. The server 500 ranks
recommended events based on the likelihood the users will accept and attend them. A
mathematic model represents the likelihood of the event success rate. A training
process with which the mathematic model is trained based on the past event occurrence
history. Recommended events with highest probability of success will be pushed to
users first whereas events with lower probability of success will be pushed later or not
at all.

The server 500 provides intelligent notifications. The mobile device, incorporated
with an intelligent notification engine (INE) provides notifications of each event intel-
ligently to the user based on one or more of the following contexts: 1) user context,
such as the user state (e.g., driving, cycling, jogging, walking, exercising, standing,
sleeping, and the like), the user location (e.g., home, office, restaurants, public space,
and the like); 2) device context, such as the mobile device form factor (e.g., phone,
watch, glasses, tablet, HMD, and the like) and how the user is using the mobile device
(e.g., taking a call, using apps, idling, and the like); and 3) ambient context (e.g.,
sound, light, temperature, humidity, and the like) alternative embodiment is to have the
INE be incorporated in the server 500, which also receives from the client one or more
contexts, i.e., user context, device context, ambient context, and push notifications
directly to the user with meta information specifying how these notifications should be
formatted on the mobile device.

The server 500 provides the intelligent notifications in cases if the user is not in a
state ready to consume full text notifications (e.g. driving, cycling, and the like), the
INE will automatically reformat the content of the notification to a form that is better
for consumption, such as larger icons or other representative image showing relative
information or bigger and more concise texts. If the user is not in a state to be disturbed
(e.g., sleeping, taking a call, in a meeting, in a quiet public library), the INE will auto-
matically mute the notification and insert it into a queue for later consumption to make
it less interruptive to the user.

The INE can signal the user there is a notification by flashing the mobile device LED

or displaying an icon in its status bar. If the user is about to arrive or already arrived at
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the event venue, the INE can check with the server 500 to see how many other event
invitees have also arrived and notify the user accordingly. If the user is in a public
space where the ambient sounds are too loud for the user to hear the default noti-
fication alert, the INE can automatically increase the alert volume, change to a more
noticeable alert tone, and/or turn on the vibration. If the user is in the hot and humid
environment where the user may not be in a mood or is unable to focus on consuming
full text notification or not to consume notification at all, the INE can either reformat
the notification into a briefer form (e.g., image only, bigger and concise texts) or queue
up the notification until the user is in a more comfortable environment.

If the ambient light exceeds a predefined level, the INE can automatically inform the
Mobile Device to turn on reflective mode if it is equipped with a reflective or trans-
flective display; otherwise, the INE can atomically increase the display brightness to a
predefined level to increase the notification readability.

The server 500 provides for future estimation of a user related to events. The server
500, incorporated with a future estimation engine (FEE), can estimate the user’s future
state such as physiological condition, location, availability and adjust event recom-
mendations to tailor user’s predicted future state accordingly. An alternative em-
bodiment has the FEE incorporated in the mobile device, which can send the user’s
predicted future state to the server 500.

If the user has just attended a physically demanding event (e.g., marathon, cross
country hiking), the server 500 can estimate the user will likely have fatigue therefore
can recommend the user to visit his/her favorite massage parlors, restaurants, or other
similar activities. If the user commits to an event that is outside of his/her typical
“home area” (e.g., an out-of-state concert event, a long weekend ski trip) for specific
dates in the future, the server 500 can estimate the user will likely remain outside of
his/her home area during the duration of the events and thus recommend events/ac-
tivities/venues that are close to the locations nearby to the user. The server 500 takes
into account the travel time it takes the user to go to/return from a committed event and
estimate that the user will not be available for other events/activities during those
travel times.

FIGURE 6 illustrates an example server architecture 600 according to embodiments
of the disclosure. The embodiment of the server architecture 600 illustrated in
FIGURE 6 is for illustration only. FIGURE 6 does not limit the scope of this disclosure
to any particular embodiment of a server architecture.

The server architecture 600 provides for automatically creating an ad-hoc calendar
event. The server architecture 600 includes on-cloud behavior pattern mining 610, a
mobile client 620, web server 630, recommendation server 640, a recommendation

engine 650, an externa event DB 665, an event/user database 670, and a distributed
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logging system 675.

The on-cloud behavior pattern mining 610 includes a co-occurrence basket 611, a
behavior analyzer 612, a base frequency calculator 613, frequency evaluator 614,
candidate patterns 615, itemset fusion 616, and itemset pruner 617.

The mobile client 620 includes a user behavior 621, user profile 622, user created
events 623, recommendations 624, intelligent notifications 625.

The web server 630 includes user & events service 631, recommendations service
632, and external event retriever 633.

The recommendation server 640 includes a user profile & behavior patterns 641, rec-
ommendations 642, and event logs 643.

The recommendation engine 650 includes an event feature extractor 651, a user
profile & pattern extractor 652, pattern matching 653, profile matching 654 (exact
profile matching 654a and approximate profile matching 654b), future estimation 655,
personalized ranking 656, reason generation 657, recommendation generation 658, rec-
ommendations now/future 659, and recommendation nearby 660.

FIGURE 7 illustrates examples intelligent notification engine 700 block diagram
according to embodiments of the disclosure. The embodiment of the intelligent noti-
fication engine 700 illustrated in FIGURE 7 is for illustration only. FIGURE 7 does
not limit the scope of this disclosure to any particular embodiment of an intelligent no-
tification engine.

The intelligent notification engine 700 determines a status of an electronic device to
determine how to provide a notification. The intelligent notification engine 700
includes user context 710, device context 720, ambient context 730, application/system
events & updates 740, intelligent notification generation rules 750, and intelligent noti-
fications 760.

The user context 710 includes a user state 712 and a user location 714. The user can
be, for example, driving, cycling, jogging, waking, exercising, standing, sleeping, and
the like. The user location can be, for example, a home, an office, a restaurant, a public
space, and the like.

The device context 720 includes a mobile device form factor 722 and a mobile
device usage 724. The mobile device form factor 722 can be, for example, a phone, a
watch, a glasses, a tablet, a head mounted device (HMD). The mobile device usage 724
can be, for example, taking a call, using an app, idling, and the like.

The ambient context 730 includes sounds 732, light 734, temperature 736, and
humidity 738. The sounds 732 can be captured by a microphone on the electronic
device, the light 734 can be capture using an optical sensor in the electronic device.
The temperature 736 can be captured using a thermometer in the electronic device. The

humidity 738 can be measured using a humidity sensor on the electronic device. The
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sounds 732, light 734, temperature 736 and humidity 738 can also be measured by
other sensors within a proximity of the electronic device or determined through
receiving general information about the area, such as a weather forecast for a specific
city.

FIGURE 8 illustrates an example flow chart for intelligent notification 800 according
to embodiments of the disclosure. For example, the flow chart for intelligent noti-
fication 800 depicted in FIGURE 8 may be performed by the electronic device
106-114 in FIGURE 1, the electronic device 300 in FIGURE 3, or intelligent noti-
fication engine 700 in FIGURE 7.

In operation 803, the intelligent notification engine 700 receives an incoming ap-
plication/system event & update to notify a user. In operation 810, the intelligent noti-
fication engine 700 checks a user state and local time. In operation 815, the intelligent
notification engine 700 determines if the user can read the notifications. In operation
820, the intelligent notification engine 700 delivers the notification silently to a noti-
fication user interface for later access when the user is in a state to not read the noti-
fications.

In operation 825, the intelligent notification engine 700 checks a user location and
ambient sound when the user is in a state to read notifications. In operation 830, the in-
telligent notification engine 700 determines if the user is in a state to expect quietness.
In operation 835, the intelligent notification engine 700 reduces notification volume to
a predefined level when the user is in a state to expect quietness.

In operation 840, the intelligent notification engine 700 checks ambient light after the
determination of the state of quietness. In operation 845, the intelligent notification
engine 700 determines whether it is too bright to read the screen.

In operation 850, the intelligent notification engine 700 checks if the electronic
device is equipped with a reflective or transflective display. In operation 855, the in-
telligent notification engine 700 determines whether the reflective or transflective
display is available. In operation 860, the intelligent notification engine 700 increases a
display brightness to a predefined level when the special displays are not available. In
operation 865, the intelligent notification engine 700 enables a reflective mode when
the special displays are available.

In operation 870, the intelligent notification engine 700 checks user state, device
usage, ambient temperature and humidity. In operation 875, the intelligent notification
engine 700 determines whether the user can read full notifications based on the user
state, device usage, ambient temperature and humidity. In operation 880, the intelligent
notification engine 700 delivers the notification using regular full content format with
predefine volume and brightness levels based on the user being able to read full noti-

fications. In operation 885, the intelligent notification engine 700 checks a device form
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factor. In operation 890, the intelligent notification engine 700 formats the notification
using appropriate texts and images based on a device form factor. In operation 895, the
intelligent notification engine 700 delivers the notification using a predefined
simplified format with predefined volume and brightness level.

Although FIGURE 8 illustrates an example flow chart for intelligent notification 800,
various changes could be made to FIGURE 8. For example, while shown as a series of
steps, various steps in each figure could overlap, occur in parallel, occur in a different
order, or occur multiple times.

FIGURE 9 illustrates an example future estimation engine 900 block diagram
according to embodiments of the disclosure. The embodiment of the intelligent future
estimation engine 900 illustrated in FIGURE 9 is for illustration only. FIGURE 9 does
not limit the scope of this disclosure to any particular embodiment of a future es-
timation engine.

The future estimation engine 900 includes future estimation rules 905, user context
910, event context 920, a request for estimated future user states as a function of time
930, and predicted future user states and probabilities 940. The future estimations
engine 900 can by incorporated as a processor or physical controller in either the server
500 or an electronic device 300. The future estimation engine 900 determines the
future user states and probabilities.

The user context 910 includes fitness activity data 911, current and past locations
912, calendar information 913, past event participation patterns 914, social graphs 915,
and the like. The user context supplies the information related to user for determining
the future user state and probabilities. The fitness activity data 911 can be tracked
using a fitness tracker or any electronic device with a heart rate monitor, step counter,
and the like. The current & past location information 912 includes the current location,
past location history, and projected locations. The calendar information 913 includes
free and busy slots marked on a calendar. The past event participation pattern in-
formation 914 includes characteristics and attributes of past accepted, rejected, or
dismissed events, with detail such as event location, event type, event venue, event
weather, time of the day, day of the week, list of invitees, list of attendees, list of
friends that attended, and the like; event acceptance, rejection and dismiss rates, such
as including the overall statistics as well as a breakdown according to each event char-
acteristic and attribute; and event no show rates, such as including the overall statistics
as well as a breakdown according to each event characteristic and attribute and also
showing event or activities in lieu of initially accepted events. The social graphs in-
formation 915 includes lists of current friends marked with degrees of separation, lists
of friend whom the user has went to the same events with in the past, lists of non-

friends whom the user has went to the same events with in the past; and lists of friends
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who share the common interest with the user, and the like.

The event context 920 includes an event duration 921, an event venue 922, event
attendees 923, weather forecast 924, traffic information 925, and the like. The event
duration information 921 includes typical durations for a specific activity. The event
venue information 922 includes a list of events at the venue marked with corre-
sponding event types; rating information; characteristics and attributes such as
location, event type, availability information, reservation information, maximum
occupancy, crime history, cost, and the like. The event attendees information 923
includes attendees currently at the event, attendees on their way to the event, total
attendees for the event, attendees canceling or withdrawing from an event, and the like.
The weather forecast information 924 includes the current weather for an event,
previous weather for the event, predicted weather for the event. The traffic information
925 includes traffic information at previous similar events, the current traffic status,
and future predicted or estimated traffic. All of the event information can be stored for
a specific location of the event and alternative locations for the event. The individual
users can request alteration to specific event information for approval or all current
attendees or for future interest.

The predicted future user states and probabilities 940 includes a physical condition
prediction 941, location prediction 942, and availability prediction 943. The physical
condition prediction 941 is further described with FIGURE 11, the location prediction
is further described in FIGURE 12 and the availability prediction 943 is further
described in FIGURE 10.

FIGURE 10 illustrates an example future estimation rules flow chart for availability
prediction 1000 according to embodiments of the disclosure. For example, the future
estimation rules flow chart for availability prediction 1000 depicted in FIGURE 10
may be performed by the electronic device 106-114 in FIGURE 1, the electronic
device 300 in FIGURE 3, or future estimation engine 900 in FIGURE 9.

In operation 10035, the future estimation engine 900 receives a request for estimating
future availability as a function of time. In operation 1010, the future estimation engine
900 checks calendar information. In operation 1015, the future estimation engine 900
determines whether the time slot is marked busy.

In operation 1020, the future estimation engine 900 checks the server for any
committed/interested events indicated by the user when the time slot is marked busy.
In operation 1025, the future estimation engine 900 determines whether there is a
committed or interested event.

In operation 1030, the future estimation engine 900 retrieves the context of interest/
committed events when the events are located on the server. In operation 1035, the

future estimation engine 900 compares the retrieved events context with event par-
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ticipation patterns. In operation 1040, the future estimation engine 900 determines
whether the user will likely be able to attend an event.

In operation 1045, the future estimation engine 900 predicts the availability as busy
when the time slot is marked busy or when the user is likely to be attending an event.
In operation 1050, the future estimation engine 900 predicts the availability as free
when the time slot is not marked busy and the user will most likely not be attending an
event.

Although FIGURE 10 illustrates an example future estimation rules flow chart for
availability prediction 1000, various changes could be made to FIGURE 10. For
example, while shown as a series of steps, various steps in each figure could overlap,
occur in parallel, occur in a different order, or occur multiple times.

FIGURE 11 illustrates an example future estimation rules flow chart for location
prediction 1100 according to embodiments of the disclosure. For example, the future
estimation rules flow chart for location prediction 1100 depicted in FIGURE 11 may
be performed by the electronic device 106-114 in FIGURE 1, the electronic device 300
in FIGURE 3, or future estimation engine 900 in FIGURE 9.

In operation 1105, the future estimation engine 900 receives a request for estimating
a future location as a function of time. In operation 1110, the future estimation engine
900 checks the calendar information. In operation 1115, the future estimation engine
900 determines whether the time slot is marked for travel.

In operation 1120, the future estimation engine 900 extracts or infers destination in-
formation from calendar, emails, text, and the like, when the time slot is marked for
travel. In operation 1125, the future estimation engine 900 determines whether the des-
tination is found. In operation 1130, the future estimation engine 900 predicts the
location as the extracted or inferred travel destination.

In operation 1135, the future estimation engine 900 checks the server for any
committed/interested events indicated by the user when the time slot is not marked for
entry or when the destination is not found. In operation 1140, the future estimation
engine 900 determines whether there are any interested or committed events in the
calendar information.

In operation 1145, the future estimation engine 900 retrieves context of interested or
committed events when there is an interested or committed event in the calendar in-
formation. In operation 1150, the future estimation engine 900 compares the retrieved
event context with event participation patterns. In operation 1155, the future estimation
engine 900 determines whether the user will likely be attending an event. In operation
1160, the future estimation engine 900 predicts the location as a default home area
identified from mined user’s frequent pattern analysis when it is determined that there

are not interested committed events in the calendar information or when the user will
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likely not attend an event.

In operation 1165, the future estimation engine 900 retrieves event location or venue
information when it is determined that the user will likely attend an event. In operation
1170, the future estimation engine 900 predicts the location as the event location.

Although FIGURE 11 illustrates an example future estimation rules flow chart for
location prediction 1100, various changes could be made to FIGURE 11. For example,
while shown as a series of steps, various steps in each figure could overlap, occur in
parallel, occur in a different order, or occur multiple times.

FIGURE 12 illustrates an example future estimation rules flow chart for physical
condition prediction 1200 according to embodiments of the disclosure. For example,
the future estimation rules flow chart for physical condition prediction 1200 depicted
in FIGURE 12 may be performed by the electronic device 106-114 in FIGURE 1, the
electronic device 300 in FIGURE 3, or future estimation engine 900 in FIGURE 9.

In operation 1205, the future estimation engine 900 receives a request for estimating
a future physical condition as a function of time. In operation 1210, the future es-
timation engine 900 shifts the time slot of interest by x hours early. In operation 1215,
the future estimation engine 900 checks the calendar information. In operation 1220,
the future estimation engine 900 determines whether the time slot is marked busy.

In operation 1225, the future estimation engine 900 extracts or infers event details
and determines if the time slot is for a doctor’s appointment or any sign of sickness
exists from the calendar, emails, texts, and the like, when the time slot is marked busy.
In operation 1230, the future estimation engine 900 determines whether the user is sick
using the extracted and inferred event details. In operation 1235, the future estimation
engine 900 predicts the physical condition is sick based on the extracted and inferred
event details.

In operation 1240, the future estimation engine 900 extracts or infers event details
and determines if the time slot is for long distance travel or other physically demanding
activities from the calendar, emails, texts, and the like, when the user is not determined
is sick. In operation 1245, the future estimation engine 900 determines whether the
event is physically demanding.

In operation 1250, the future estimation engine 900 checks the server for any
committed or interested event indicated by the user when the time slot is not marked
busy or when the event is not physically demanding. In operation 1255, the future es-
timation engine 900 determines whether the calendar information includes any in-
terested or committed events.

In operation 1260, the future estimation engine 900 retrieves context of the interested
or committed event when the calendar information includes an interested or committed

event. In operation 1265, the future estimation engine 900 compares the retrieved event
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context with event participation patterns. In operation 1270, the future estimation
engine 900 determines whether the user will likely be attending an event.

In operation 1275, the future estimation engine 900 retrieves event type and location
information and determine if the time slot is for long distance travel or other physically
demanding activities when the user will likely be attending an event. In operation
1280, the future estimation engine 900 determines whether the event is physically
demanding. In operation 1285, the future estimation engine 900 predicts that the user is
physically tired when the event is physically demanding. In operation 1290, the future
estimation engine 900 predicts that the user’s condition is normal when the event is not
physically demanding, there are not any interested or committed events, or the user
will likely not be attending an event.

Although FIGURE 12 illustrates an example future estimation rules flow chart for
physical condition prediction 1200, various changes could be made to FIGURE 12. For
example, while shown as a series of steps, various steps in each figure could overlap,
occur in parallel, occur in a different order, or occur multiple times.

FIGURE 13 illustrates an example a real-time flash event recommendation 1300
according to embodiments of the disclosure. The embodiment of the real-time flash
event recommendation 1300 illustrated in FIGURE 13 is for illustration only. FIGURE
13 does not limit the scope of this disclosure to any particular embodiment of a real-
time flash event recommendation 1300.

FIGURE 14 illustrates an example artificial intelligence based event recommendation
1400 according to embodiments of the disclosure. The embodiment of the artificial in-
telligence based event recommendation 1400 illustrated in FIGURE 14 is for il-
lustration only. FIGURE 14 does not limit the scope of this disclosure to any particular
embodiment of an artificial intelligence based event recommendation 1400.

FIGURE 15 illustrates an example in-calendar event recommendation 1500
according to embodiments of the disclosure. The embodiment of the in-calendar event
recommendation 1500 illustrated in FIGURE 135 is for illustration only. FIGURE 15
does not limit the scope of this disclosure to any particular embodiment of an in-
calendar event recommendation. The user interface 1501 displays a number of events
scheduled for the calendar. The user interface 1502 displays recommendations in
empty time slots on the current day of the calendar. User interface 1503 display other
recommended events for a user to add to the calendar.

FIGURE 16 illustrates an example process for automatically creating an instant ad-
hoc calendar event 1600 according to embodiments of the disclosure. For example, the
process 1400 depicted in FIGURE 14 may be performed by the electronic device
106-114 in FIGURE 1 or the server 200 in FIGURE 2.

In operation 1605, the server 200 receives data including user context information
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910, venue context information (such as event duration 921, event venue 922, and
event attendees 923), and location information (such as weather forecast 924 and
traffic information 925) from a plurality of data sources.

In operation 1610, the server 200 determines an interest above a predetermined
threshold based on the received data. The server 200 can receive or detect a request or
need for an event recommendation. The server can detect when a user is bored based
on different activity on the phone, such as non-movement for a period of time,
excessive swiping or phone usage, and the like.

In operation 1615, the server 200 creates an event based on the determined interest
and received data. The server 200 can use the future estimation rules 905 for de-
termining events to recommend.

In operation 1620, the server 200 provides a recommendation of the created event to
another electronic device. The server 200 can provide the recommendation of the event
to multiple devices. The server 200 can provide updates on the recommendation as
other users indicate their interest or disinterest.

In operation 1625, the server 200 receives a selection of the provided recom-
mendation. The electronic device can select a specific recommended event and notify
the server 200. The server 200 then can update the other users of the event that have
not denied or refused the recommendations. In other words, the only users updated
have either accepted the recommendation for the event or have not responded. The list
of users that receive updates can also be set to a specific time before the event or that
are currently viewing the recommendation.

In operation 1630, the server 200 estimates a future state of a user based on a physi-
ological condition, a location and an availability. The server 200 can determine that the
user is physically tired, currently located too far away, or something other event came
up, to alter the recommendations.

In operation 1640, the server 200 adjusts the recommendations based on the future
state. The server 200 can make different recommendations or adjust the time/location
of an event based on the future state. For example, if it is raining at the location of an
event, the event can be moved to a different location or altered to a different type of
event.

Although FIGURE 16 illustrates an example automatically creating an instant ad-hoc
calendar event 1600, various changes could be made to FIGURE 16. For example,
while shown as a series of steps, various steps in each figure could overlap, occur in
parallel, occur in a different order, or occur multiple times.

FIGURE 17 illustrates an example process for intelligent notification 1700 according
to embodiments of the disclosure. For example, the process for intelligent notification
1700 depicted in FIGURE 17 may be performed by the electronic device 106-114 in
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FIGURE 1 or the server 200 in FIGURE 2.

In operation 1705, the server 200 determines a state of notification of the electronic
device. The electronic device can be set to silent, normal, and the like.

In operation 1710, the server 200 determines that the electronic device is not in a
state where a user is to consume full text notifications. In operation 1715, the server
200 reformats a content of the notification based on the electronic device being in a
state to not consume full text notifications.

In operation 1720, the server 200 determines that the electronic device is in a state
where the user is to not be disturbed. In operation 1725, the server 200 mutes the text
notification and inserts the notification into a queue for later consumption based on the
electronic device being in a state to not be disturbed.

In operation 1730, the server 200 determines that the electronic device is in a public
space with ambient sounds. In operation 1735, the server 200 increases an alert volume
for the notification.

In operation 1740, the server 200 provides a notification based on the user state. The
server 200 provides the notification in a normal state when the electronic device is not
determined to be in a special state, such as a state to not consume full texts, a state to
not be disturbed, a state of located in a public space with ambient sounds, and the like.

Although FIGURE 17 illustrates an example process for intelligent notification 1700,
various changes could be made to FIGURE 17. For example, while shown as a series
of steps, various steps in each figure could overlap, occur in parallel, occur in a
different order, or occur multiple times.

FIGURE 18 illustrates an example process for event ranking 1800 according to em-
bodiments of the disclosure. For example, the process for event ranking 1800 depicted
in FIGURE 18 may be performed by the electronic device 106-114 in FIGURE 1 or
the server 200 in FIGURE 2.

In operation 1805, the server 200 constructs a feature vector representing the context
of a potential recommended event based on the user’s information. Construct an n-
dimensional feature vector(u) representing the context of potential recommended
events based on the user’s information collected by the server. The event context can
include but is not limited to location, type of the event, time of the day, day of the
week, shared interests among users divided into groups, average attendance rates, and
the rate of dismissing past flash event recommendations.

In operation 1810, the server 200 constructs a linear predictor scoring function. Con-
structing a linear predictor scoring function using Score = X1-, w;f; (w) to represent
the likelihood of the recommended events being accepted by the user, where w; are
weights applied to the features during the training process.

In operation 1815, the server 200 constructs a probability function to represent the
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conditional probability event occurrence given a particular event context. Construct a
probability function to represent the conditional probability of event occurrence given
a particular event context (e.g., a pick-up soccer event in Mountain View on Saturday

3pm and the like.) by normalizing the scoring function as follows:

exp[ Xity wifi(u) |
Yexp[ L, wifi(w) ]

where P() is the probability of event occurrence and w; is the weight for an event.

P(o|c) =

In operation 1820, the server 200 monitors the responses to recommendations. To
begin training, weights are initially assigned with random values. Each time the server
pushes a recommended event with a specific context to users, if the event happens suc-
cessfully (i.e., users accepted and attended the event), the server labels this rec-
ommended event as true. Otherwise, the server labels it as false.

In operation 1825, the server 200 adjusts the probability function based on responses
to recommendations. As the predictor is trained with more event occurrence history, if
the prediction is inaccurate, the server runs gradient decent to adjust the weights.
Overtime, the weights will gradually converge and yields a more accurate prediction.

In operation 1830, the server 200 considers the predictor trained when the prediction
yield meets or exceeds a pre-determined threshold. Once the prediction yielded by the
model meets or exceeds a pre-determined threshold, the predictor is considered trained.

In operation 1835, the server 200 obtains a probability of success for each recom-
mendation run through the predictor. At run time, when the server determines it could
create multiple recommended events, the server can run each recommended event with
the predictor and obtains the probability of success. It can then rank all recommended
events according to their probability and push the recommendations with the highest
probability first.

In operation 1840, the server 200 drops recommendations with probabilities of
success below a pre-determined probability threshold. The server also can set a pre-
determined probability threshold below which the server will drop it and never push to
USsers.

Although FIGURE 18 illustrates an example process for intelligent notification 1800,
various changes could be made to FIGURE 18. For example, while shown as a series
of steps, various steps in each figure could overlap, occur in parallel, occur in a
different order, or occur multiple times.

According to embodiments of the disclosure, a non-transitory computer readable
medium embodying a computer program is provided. Herein, the computer program
comprises computer readable program code that when executed causes at least one

processor to: receive data including user information, venue information, and location
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information from a plurality of data sources; determine an interest above a prede-
termined threshold based on the received data; create an event based on the determined
interest and received data; and provide a recommendation to the created event to
another electronic device.

Herein, the processor is further configured to provide a notification on the provided
recommendation based on the user information, device information, and ambient in-
formation from the electronic device.

Herein, the computer readable program code that when executed further causes at
least one processor to: determine a state for notifications of the electronic device.

Herein, the computer readable program code that when executed further causes at
least one processor to: when the electronic device is not in a state where a user is to
consume full text notifications, reformat a content of the notification, wherein the re-
formatted content includes increasing a size of an icon, text or other representative
image corresponding to the recommendation; when the electronic device is in a state
where the user is to not be disturbed, mute the notification and insert the notification
into a queue for later consumption; and when the electronic device is in a public space
with ambient sounds, increase an alert volume of the notification.

Herein, the computer readable program code that when executed further causes at
least one processor to: estimate a future state of a user based on a physiological
condition, a location, and an availability; and adjust the recommendation based on the
estimated future state.

Herein, the physiological condition is estimated based on physical exertion of events
attended prior to the recommendation; the location is estimated based on locations of
prior events attended and distance from a home location; and the availability is
estimated based on distance from prior events to the recommendation and later events
to the recommendation.

None of the description in this application should be read as implying that any
particular element, step, or function is an essential element that must be included in the

claim scope. The scope of patented subject matter is defined only by the claims.
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Claims

An electronic device comprising:

a transceiver;

a processor coupled to the transceiver, the processor configured to:
receive data including user information, venue information, and
location information from a plurality of data sources;

determine an interest above a predetermined threshold based on the
received data;

create an event based on the determined interest and received data; and
provide a recommendation of the created event to another electronic
device.

The electronic device of Claim 1, wherein the processor is further
configured to provide a notification on the provided recommendation
based on the user information, device information, and ambient in-
formation from the electronic device.

The electronic device of Claim 2, wherein the processor is further
configured to:

determine a state for notifications of the electronic device.

The electronic device of Claim 3, wherein the processor is further
configured to:

when the electronic device is not in a state where a user is to consume
full text notifications, reformat a content of the notification, wherein
the reformatted content includes increasing a size of an icon, text or
other representative image corresponding to the recommendation; and
when the electronic device is in a state where the user is to not be
disturbed, mute the notification and insert the notification into a queue
for later consumption.

The electronic device of Claim 2, wherein the processor is further
configured to:

when the electronic device is in a public space with ambient sounds,
increase an alert volume of the notification.

The electronic device of Claim 1, wherein the processor is further
configured to:

estimate a future state of a user based on a physiological condition, a
location, and an availability; and

adjust the recommendation based on the estimated future state.

The electronic device of Claim 6, wherein:
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the physiological condition is estimated based on physical exertion of
events attended prior to the recommendation;

the location is estimated based on locations of prior events attended and
distance from a home location; and

the availability is estimated based on distance from prior events to the
recommendation and later events to the recommendation.

A method for operating an electronic device, the method comprising:
receiving data including user information, venue information, and
location information from a plurality of data sources;

determining an interest above a predetermined threshold based on the
received data;

creating an event based on the determined interest and received data;
and

providing a recommendation to the created event to another electronic
device.

The method of Claim 8, further comprising providing a notification on
the provided recommendation based on the user information, device in-
formation, and ambient information from the electronic device.

The method of Claim 9, further comprising:

determining a state for notifications of the electronic device.

The method of Claim 10, further comprising:

when the electronic device is not in a state where a user is to consume
full text notifications, reformatting a content of the notification,
wherein the reformatted content includes increasing a size of an icon,
text or other representative image corresponding to the recom-
mendation; and

when the electronic device is in a state where the user is not to be
disturbed, muting the notification and insert the notification into a
queue for later consumption.

The method of Claim 9, further comprising:

when the electronic device is in a public space with ambient sounds, in-
creasing an alert volume of the notification.

The method of Claim 8, further comprising:

estimating a future state of a user based on a physiological condition, a
location, and an availability; and

adjusting the recommendation based on the estimated future state.

The method of Claim 13, wherein:

the physiological condition is estimated based on physical exertion of
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events attended prior to the recommendation;

the location is estimated based on locations of prior events attended and
distance from a home location; and

the availability is estimated based on distance from prior events to the

recommendation and later events to the recommendation.
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[Fig. 16]
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CREATE AN EVENT BASED ON THE DETERMINED 1615
INTEREST AND RECEIVED DATA
PROVIDE A RECOMMENDATION OF THE CREATED EVENT TO ANOTHER | 1000
ELECTRONIC DEVICE
RECEIVE A SELECTION OF THE PROVIDED RECOMMENDATION (1625
ESTIMATE A FUTURE STATE OF A USER BASED ON APHYSIOLOGICAL | 4445
CONDITION, A LOCATION AND AN AVAILABILITY
ADJUST THE RECOMMENDATION BASED ON THE FUTURE STATE |~ 1635

[Fig. 17]
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CONSIDER THE PREDICTOR TRAINED WHEN THE PREDICTION YIELD MEETS | 1830
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