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INTELLIGENT SERVICE TERMINAL AND PLATFORM SYSTEM AND
METHODS THEREOF

FIELD OF THE INVENTION

[0001]  The non-limiting and exemplary embodiments of the present disclosure
generally relate to the field of intelligence service techniques, and more particularly
relate to an intelligent service terminal, intelligence service platform system, and
intelligence service methods at the intelligence service terminal and the intelligence

service platform system.

BACKGROUND OF THE INVENTION

[0002]  With the coming of aging society, it requires enormous human power
and considerable cost to take care of senior citizen, especially those having
dementia/Alzheimer. Companion mobile robots have been designed and used to
communicate with human like dementia/Alzheimer patients to help them and give them
a companion. Such companion mobile robots could interact with the patients using a
set of predefined messages, instructions, songs scripts and stories and were trained in
controlled environment.

[0003] However, these companions are not directed to be used in a home
environment for a long term. They can only interacting with the patients using a set of
predefined messages, instructions, songs, scripts and stories. Thus, the existing robot
looks more like a cold machine than a friend or a companion. And in turn, it is hard to
build a close relationship between the patient and the robot and also hard to make the

best of the companion mobile robot to help the patient.

SUMMARY OF THE INVENTION

[0004] To this end, in the present disclosure, there is provided a new solution
of an intelligent service robot, to mitigate or at least alleviate at least part of the issues in
the prior art.

[0005] In a first aspect of the present disclosure, there is provided intelligence
service platform system. The intelligence service platform system may comprise an

input module, a deep learning engine and an output model. The input module may be
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configured to receive user related information collected by an intelligence service
terminal. The deep learning engine may be based on a human mind deep leaming
model, wherein the human mind deep learning model describes a manner that the brain
encodes information, wherein the human mind deep learning model is trained based on
individual related history data and further adjusted by individual’s daily responses
collected by the intelligence service terminal in use, and wherein the deep learning
engine is further configured to identify the user’ intention or emotion from the received
user related information and generate a corresponding response or command output.
The output module may be configured to provide the corresponding response or
command output to the intelligence service terminal.

[0006] In a second aspect of the present disclosure, there is provided an
intelligence service terminal. The intelligence service terminal may comprise a user
information acquisition module, an image acquisition module, a sound acquisition
module, a data transmission module, a response receiving module and a control module.
The user data acquisition module may be configured to acquire user related information
from a body sensor associated with a user. The image acquisition module may be
configured to capture a face image of the user. The sound acquisition module may be
configured capture a voice input from the user. The data transmission module may be
configured to transmit at least one of the user related information, users’ face image, or
the voice input from the user to an intelligence service platform system. The response
receiving module may be configured to receive a response or command from the
intelligence service platform system. The control module may be configured to
control the intelligence service terminal to provide a response to the user based on the
response or command from the intelligence service platform system.

[0007] In a third aspect of the present disclosure, there is further provided a
method for providing intelligence services at a service platform. The method may
comprise receiving user related information collected by an intelligence service terminal;
identifying, by a deep learning engine, the user’ intention or emotion from the received
information and generating a corresponding response or command output, wherein the
human mind deep learning engine is based on a human mind deep learning model,
wherein the human mind deep learning model describes a manner that the brain encodes

information, and wherein the human mind deep learning model is trained based on
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individual related history data and further adjusted by individual’s daily responses
collected by the intelligence service terminal in use; and providing the corresponding
response or command output to the intelligence service terminal.

[0008] In a fourth aspect of the present disclosure, there is further provided a
method for providing intelligence services at an intelligence service terminal. The
method may comprise acquiring user related information from body sensor associated
with a user; capturing a face image of the user; capturing a voice input from the user;
transmitting at least one of the user related data, the face image of the user, or the voice
input from the user to an intelligence service platform system; receiving a response or
command from the intelligence service platform system; and controlling the intelligence
service terminal to provide a response to the user based on the response or command
from the intelligence service platform system.

[0009]  According to a fifth aspect of the present disclosure, there is provided
an intelligence server. The intelligence server may comprise a processor and a
memory. The memory may be coupled with the processor and having program codes
therein, which, when executed on the processor, cause intelligence server to perform
operations of the third aspect.

[0010] According to a sixth aspect of the present disclosure, there is provided
an intelligence service terminal. The intelligence service terminal may comprise a
processor and a memory. The memory may be coupled with the processor and have
program codes therein, which, when executed on the processor, cause the intelligence
service terminal to perform operations of the fourth aspect.

[0011] According to a seventh aspect of the present disclosure, there is
provided a computer-readable storage media with computer program codes embodied
thereon, the computer program codes configured to, when executed, cause an apparatus
to perform actions in the method according to any embodiment in the third aspect.

[0012]  According to an eighth aspect of the present disclosure, there is
provided a computer-readable storage media with computer program codes embodied
thereon, the computer program codes configured to, when executed, cause an apparatus

to perform actions in the method according to any embodiment in the fourth aspect.
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[0013] According to a ninth aspect of the present disclosure, there is provided
a computer program product comprising a computer-readable storage media according
to the seventh aspect.

[0014]  According to a tenth aspect of the present disclosure, there is provided a
computer program product comprising a computer-readable storage media according to
the eighth aspect.

[0015] With embodiments of the present disclosure, the deep learning model
could be trained based on individual related history data and further adjusted by
individual’s daily responses collected by the intelligence service terminal in use, and
thus the robot can learn from the user day by day and output appropriate commands or
response to respective users accordingly without requiring pre-defined instructions and

messages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other features of the present disclosure will become
more apparent through detailed explanation on the embodiments as illustrated in the
embodiments with reference to the accompanying drawings, throughout which like
reference numbers represent same or similar components and wherein:

[0017]  Fig. 1 schematically illustrates a diagram of an example architecture of
an intelligence service system according to an embodiment of the present disclosure;

[0018]  Fig. 2 schematically illustrates a diagram of an example intelligence
service solution according to an embodiment of the present disclosure;

[0019]  Fig. 3 schematically illustrates a diagram of an example intelligence
service solution at the user’ side according to an embodiment of the present disclosure;

[0020]  Fig. 4 further illustrates an example daily activity management of the
intelligence service terminal according to an embodiment of the present disclosure;

[0021]  Fig. 5 illustrates another example healthy and emotion monitoring
functionality of the intelligence service terminal according to an embodiment of the
present disclosure;

[0022]  Fig 6 illustrates a block diagram of the intelligence service terminal

according to an embodiment of the present disclosure;
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[0023] Fig. 7 schematically illustrates a diagram of an example intelligence
service solution at the service platform side according to an embodiment of the present
disclosure;

[0024]  Fig. 8 A schematically illustrates a diagram of an example robot service
functionality according to an embodiment of the present disclosure;

[0025]  Fig. 8B schematically illustrates a diagram of an example emotion
engagement functionality according to an embodiment of the present disclosure;

[0026] Fig. 8C schematically illustrates a diagram of an example emotion
tracking functionality according to an embodiment of the present disclosure;

[0027]  Fig. 8D schematically illustrates a diagram of an example emotion
interpretation functionality according to an embodiment of the present disclosure;

[0028]  Fig. 9 schematically illustrates a diagram of an example face detection
and feature location according to an embodiment of the present disclosure;

[0029]  Figs. 10A to 10G schematically illustrate lifestyle analytics examples
according to embodiments of the present disclosure;

[0030] Fig. 11 schematically illustrates a block diagram of the intelligence
service platform system according to an embodiment of the present disclosure;

[0031]  Fig. 12 schematically illustrates a specific implementation of the
intelligence service platform system according to an embodiment of the present
disclosure;

[0032]  Fig. 13 illustrates a method for providing intelligence services at the
intelligence service terminal according to an embodiment of the present disclosure;

[0033]  Fig. 14 illustrates a method for providing intelligence services at the
intelligence service platform system according to an embodiment of the present
disclosure; and

[0034] Fig. 15 illustrates a method for providing intelligence services at the
intelligence service platform system according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS
[0035]  Hereinafter, the solution as provided in the present disclosure will be

described in details through embodiments with reference to the accompanying drawings.
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It should be appreciated that these embodiments are presented only to enable those
skilled in the art to better understand and implement the present disclosure, not intended
to limit the scope of the present disclosure in any manner.

[0036] In the accompanying drawings, various embodiments of the present
disclosure are illustrated in block diagrams, flow charts and other diagrams. Each
block in the flowcharts or blocks may represent a module, a program, or a part of code,
which contains one or more executable instructions for performing specified logic
functions, and in the present disclosure, a dispensable block is illustrated in a dotted line.
Besides, although these blocks are illustrated in particular sequences for performing the
steps of the methods, as a matter of fact, they may not necessarily be performed strictly
according to the illustrated sequence. For example, they might be performed in
reverse sequence or simultaneously, which is dependent on natures of respective
operations. It should also be noted that block diagrams and/or each block in the
flowcharts and a combination of thereof may be implemented by a dedicated
hardware-based system for performing specified functions/operations or by a
combination of dedicated hardware and computer instructions.

[0037] Generally, all terms used in the claims are to be interpreted according to
their ordinary meaning in the technical field, unless explicitly defined otherwise herein.
All references to “a/an/the/said [element, device, component, means, step, etc.]” are to
be interpreted openly as referring to at least one instance of said element, device,
component, means, unit, step, etc., without excluding a plurality of such devices,
components, means, units, steps, etc., unless explicitly stated otherwise. Besides, the
indefinite article “a/an” as used herein does not exclude a plurality of such steps, units,
modules, devices, and objects, and etc.

[0038] As mentioned in Background, these existing robot companions are not
directed to be used in a home environment for a long term, they can only interact with
the patients using a set of predefined messages, instructions, songs, scripts and stories.
Thus, the existing robot looks more like a cold machine than a friend or a companion.
And in turn, it is hard to build a close relationship between the patient and the robot and
also hard to make the best of the companion mobile robot to help the patient.

[0039] To this end, in the present disclosure, there is provided a new

intelligence service system to mitigate or at least partially alleviate the problems in the
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existing solutions. In the present disclosure, it is proposed to build a centralized
service platform for robots and use the human mind deep learning model to serve users.
The human mind deep learning model could be trained separately based on individual
related history data and further adjusted by individual’s daily responses collected by the
intelligence service terminal in use, and thus the robot can learn from the user day by
day and output appropriate commands or response for respective users accordingly
without requiring pre-defined instructions and message.

[0040] Hereinafter, reference will be made to Figs. 1 to 15 to describe the
solutions as proposed in the present disclosure in details. However, it shall be
appreciated that the following embodiments are given only for illustrative purposes and
the present disclosure is not limited thereto.

[0041]  Reference is first made to Fig. 1 to describe an example architecture of
an intelligence service system according to an embodiment of the present disclosure. As
illustrated in Fig. 1, in the present disclosure, there is provided a deep leamning engine
130. The deep learning engine 130 is configured to perform both training 131 and
reasoning 132. The deep learning engine 130 could be based on a human mind deep
learning model. The basic infrastructure of the human mind deep learning model can
be built based on any suitable deep learning technologies, such as deep neural network,
K-nearest neighbors algorithm, K-means algorithm, linear regression algorithm, support
vector machine, naive Bayes, classification trees, etc. Data collection modules 120A-1,
120A-2, 120A-3 collect data from respective users 110A-1, 110A-2, 110A-3. The
human mind deep learning model could be trained separately based on individual
related data collected from respective users and further adjusted by individual’s daily
responses collected by the intelligence service terminal in use. At the same time, the
human mind deep learning model could provide suitable response to collected
information as required by respective applications 120B-1, 120B-2 and 120B-3. The
applications 120B-1, 120B-2 and 120B-3 can be different from each other. The deep
learning engine could learn and train for different user of respective applications. In
addition, the applications 120B-1, 120B-2 and 120B-3 can also be same and individuals
could use the same type of applications. Hereinafter, health care applications will be

taken as an example to describe embodiments of the present disclosure; however, it can
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be understood that they are only given for illustrative purposes and the present
disclosure is not limited thereto.

[0042]  Fig. 2 schematically illustrates a diagram of an example intelligence
service solution according to an embodiment of the present disclosure. As illustrated
in Fig. 2, in the example solution there is a robot 220, a private network 230, the service
platform system 240, and external assistant service entities 251 to 254 and user’s family
255.

[0043] The user 210 can be bound with the robot 220 for example by
associating his/her identity card number, social security card number, or other identity
with the robot. The user 210 could communicate with the robot 220 through
microphone, speaker, cameras etc., and the robot 220 could provide a response to the
user by speaker, lamps and/or movements. Therefore, the response may include a light
response, a sound response, a movement response, any other suitable responses or any
combination thereof. Some of responses to the user could be provided by the robot
220 itself. For example, when the robot 220 detects a person nearby, it could turn its
head toward the person, when the robot 220 detect a sound from the user, its hear lamp
could light to wait the user 210 to speak. Some other responses may be obtained from
the service platform 240. The robot 220 could also collect data or information from
the user.  The robot 220 could provide the collected data or information to the service
platform system 240 and get command or response from the service platform system
240. For example, the robot could track the user’s face images and send them to the
service platform, the service platform system 240 could process these images and
generate suitable response command and get it back to the robot. The robot 220 can be
connected within a private network 230 which may also be connected with other
terminal devices like smart phones, personal computer, tablet, notepad, etc. The
private network 230 is further connected to a wide area network, through which the
robot 220 could be connected to the service platform system 240.

[0044] On the service platform system 240, there are provided access control
module 241, data server 242, and an analytical server 243. The access control module
241 is configured to perform access control on the access of terminals such as robots, or

terminal devices. The analytical server 243 is configured to use the deep learning
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engine to predict the user’s intention or motion based on the input information and
provide a corresponding response or command.

[0045]  Additionally, the service platform system 240 could be further
connected to external assistant service entities such as public or private hospital 251,
general practitioner (GP) and care agencies 252, online health provider 253, community
center and residential care facilities 254. From these external assistant service entities,
it is possible to obtain information associated with the user and it may could obtain
professional recommendation or suggestion therefrom and provide them to the user.

[0046] The server platform system 240 may also be connected with the
user’s family 255 to collect additional information from his/her family, share use
r’ information with them, send message or alert them in emergency.

[0047]  Fig. 3 schematically illustrates the intelligence service solution at the
user’ side according to an embodiment of the present disclosure. As illustrated in Fig. 2,
the user may be equipped with a body sensor 211, which may be for example a wearable
device like Apple Watch, intelligence bracelet, or any other sensors. These body
sensors 211 could sense heart rates, anxiety, emotional profile, sleep quality, blood
pressure, etc. They may also track the movement of the user, amount of exercise,
location tracking, etc. The body sensor 211 could be connected wirelessly to the robot
220, for example through Bluetooth. Thus the robot 220 could collect information
from the body sensors and provide it to the service platform system.

[0048] Other terminal devices like smart phone 231, notepad 232, tablet 233,
personal computer 234, etc., can be connected in the private network 230 as well.
These terminal devices can be connected to the robot wirelessly, and the robot 220
could collect information from these terminal devices too. In addition, the terminal
device may also be connected to the service platform system to view information on the
robot and information on the user associated with the robot.  For example the user
may log into the service platform website through internet with the user’s account to
review the user’s information. Or alternatively, it is also possible to download an
intelligence service application from the website or application store to view the user
information.

[0049]  With the assistance of the service platform system, the robot 220 could

provide alertness service 261, health recommendation services 262, connectivity service
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263, healthy indicator service 264, lift style service 265, gamification services 266 or
any other service.

[0050] The alertness service 261 is configured to provide alertness to the user,
a nurse and/or a family member when some abnormality is detected.  For example, if
the robot 220 or the service platform system 240 detects an abnormal heart rate, it may
send an alert to the user, the nurse, or the family member. The service platform system
240 may even make a call to an emergency center, or a designed person, like a doctor, a
family member in emergency.

[0051] The health recommendation service 262 is configured to provide
recommendations or suggestions on health. For example, if the robot 220 or the
service platform 240 detects physical parameter not in a good condition, it may provide
some recommendations, advices, or suggestions to improve the current condition.
These recommendation, advices, or suggestions may be given based on information
stored in the robot or the service platform, or even be given by a professional expert like
doctor on line if the user likes to use such a service.

[0052]  The connectivity service 263 is configured to provide functionality for
enabling other terminal devices to connect with the robot or the service platform system
so that they could review or share the information of the user. Other terminal devices
could connect the robot or the service platform system, as family members, by means of
the serial number of the robot, user device ID or family member account.

[0053] The health indicator service 264 is configured to provide healthy
indicator based on the user’s health data. The health indicator can be provided by the
service platform, and the healthy indicator can be shared between the robot and other
terminal devices like those of the family members.

[0054] Lifestyle service 265 is an analysis function, which could provide
various lifestyle analyses based on user history data. For example, it could provide
daily service usage pattern, duration of interaction, text analytics, frequency of
interaction, service comparison among specified days in home-based care, etc. These
services will be described with reference to Figs. 10A to 10G and thus will be not
elaborated herein.

[0055] Gamification service 266 is configured to employ game design

elements to motivate participation, and improve engagement. For example, the user
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interface may be designed to use big buttons for ease of use, and each application is
simple and able to access by a few buttons.

[0056] Fig. 4 further illustrates an example daily activity management of the
robot to an embodiment of the present disclosure.  As illustrated in Fig. 4, the robot
220 could get daily scheduled activity plan 271 for the user from a calendar application.
The daily scheduled activity plan 271 can be generated by the service platform system
240 based on user history data and then transmitted to the robot 220.  The robot 220
manages the scheduled tasks in the daily scheduled activity plan. For example, it
could remind the user 210 of a task when it is time to take it and track the progress of
tasks in the task progress table 272. At the same time, it is also possible to provide an
information sharing mechanism by the robot and the service platform system. For
example, the user 210 could send a video to his/her family member, call the doctor to
get some advices, or share information with other people with dementia too.

[0057] Fig. 5 illustrates another example healthy and emotion monitoring
functionality of the intelligence service terminal (such as a robot) according to an
embodiment of the present disclosure.  As illustrated in Fig. 5, the user 210 may be
equipped with body sensors 211, which may be for example a wearable device like
Apple Watch, intelligence bracelet, or any other sensor. These body sensors 211 could
sense heart rates 21la, anxiety/emotional profile 211b, sleep quality 211c, blood
pressure211d, etc. If the robot 220 or the service platform system 240 determines
healthy data abnormality (such a rather high or low blood pressure or heart rate), it is
possible to send an alert to nurses or doctors, and send monitored data to hospital for
diagnosis and treatment (221).  If the robot or the service platform 240 detects that
the user is not in a good mood, the service platform 240 may command the robot to sing
and/or dance favorite tunes of the user to boost up emotion (222). In addition, the
robot 210 or the service platform system 240 could also adapt or change daily scheduled
activity plan to fit the monitored heathy condition or the mood condition (223).

[0058] Fig. 6 illustrates a block diagram of the intelligence service terminal
according to an embodiment of the present disclosure, which could implement the
above-mentioned functionalities of the intelligence service terminal. As illustrated in

Fig. 6, the intelligence service terminal 600 includes a user information acquisition

11



10

15

20

25

30

WO 2019/157633 PCT/CN2018/076659

module 610, an image acquisition module 620, a sound acquisition module 630, a data
transmission module 640, a response receiving module 650, and a control module 660.

[0059]  The user data acquisition module 610 may be configured to acquire
user related information from body sensor associated with a user. As mentioned, the
user 210 may be equipped with body sensors 211, which could sense heart rates 211a,
anxiety/emotional profile 211b, sleep quality 211c, blood pressure211d, etc. These
sensors may also track the movement of the user, amount of exercise, location tracking,
etc.

[0060] The image acquisition module 620 may be configured to capture a face
image of the user by means of camera. The face image can be used to track the user’s
emotion. It can be understand that in different emotions, the user could have different
expressions on the face, and thus it is possible track the user’s emotions by capturing the
user’s face image. In addition, the image acquisition module 620 can be used to
capture a Quick Response (QR) Code. In response to the captured QR code, the
service platform 240 can be used to command the robot to execute a corresponding
application. For example, all services of the robot could be QR coded on smart phone.
The user could put a QR code of a desirable application in front of the camber of the
robot. The image acquisition module 610 could capture the QR code and send it to the
service platform which could in turn identifies the QR code and command the robot to
run a corresponding application. The application could be story, a song, quiz, etc.
In such a way, it could reduce application development and implementation time and
increase the flexibility. In other words, it could improve emotional well-being and
improve social interaction personalized to an end user by automatically physical
embodiment of human emotions and sentiments in a robot embedded in A QR encoded
application.

[0061] The sound acquisition module 630 may be configured to capture a
voice input from the user. By mean of the sound acquisition module 630, the robot
could collect the voice input from the user, understand the meaning of the words and
respond in an appropriate way. In addition, it is also possible to identify the user’s
emotion based on the voice input.

[0062] The data transmission module 640 may be configured to transmit at

least one of the user related data, the face image of the user, or the voice input from the
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user to an intelligence service platform system. These types of information can be
further processed at the service platform system, for example to determine a suitable
response to the user.  The response receiving module 650 may be configured to receive
a response or command from the intelligence service platform system.

[0063]  The control module 660 may be configured to control the intelligence
service terminal to provide a response to the user based on the response or command
from the intelligence service platform system. For example, the control module 660
may control the robot to sing and/or dance a user’s favorite tune when the user is in a
blue mood, or show a sad emotion to the user too.

[0064] The intelligence service terminal 600 may further include a daily
activity management module 670. The daily activity management module 670 may be
configured to provide a daily scheduled activity plan and track the progress of daily
scheduled activities, as described with reference to Fig. 3. The daily activity
scheduling module 670 may further provide a daily scheduled activity plan adapted by
the service platform in accordance with at least one of user’s healthy condition and
mood.

[0065]  Besides, the intelligence service terminal 600 may also include a
connection module configured to enable the intelligence service terminal to connect
with other terminal device, like other user terminals, body sensors, the private network,
the mobile communication network, etc. In such a way, the intelligence service
terminal can share information to other parties and alert specified person in case of
abnormal conditions.

[0066] The intelligence service terminal 600 could be an intelligence service
robot. The control module 660 may be configured to control the intelligence service
robot to sing or dance in the user’s favorite tune to boost up user’s emotion.

[0067] Next, reference will be made to Figs. 7 to 12 to describe the intelligence
service solution at the intelligence service platform system according to embodiments of
the present disclosure.

[0068]  Reference is made to Fig. 7 to describe an example intelligence service
solution at the intelligence service platform system according to an embodiment of the
present disclosure. As illustrated in Fig. 7, the service platform system 240 may

include access control module 241, data server 242, and an analytical server 243.
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[0069] The access control module 241 may be configured to perform access
control on the access of terminals such as robots, or user terminals. For example, the
access control module 241 validates the robot by means of its unique serial number and
permits its access only if the validation is successful. It may also validate the
information provided by the robot.

[0070]  The analytical server 243 is configured to use the deep learning engine
to predict the user’s intention or motion based on the input information and provide a
corresponding response or command. The human mind deep learning engine may be
based on a human mind deep learning model. The human mind deep learning model
describes a manner that the brain encodes information, it can be trained be based on
individual related history data and further adjusted by individual’s daily responses
collected by the intelligence service terminal in use. The individual related history
data for training the human mind deep learning model may include for example one or
more of game playing information, program selection information, robot
communication information, music playing information, activity history information,
healthy data, medical information, social context personality profile, family
configurations, life style information, and personal tags.

[0071] Especially, the human mind deep learning engine may be further
configured to identify the user’ intention or emotion from the received information and
generate a corresponding response or command output. For example, when the robot
220 sends a sad face image or voice to the human mind deep learning engine, the deep
learning engine could predict that the user is in a blue mood and generate a command to
the robot to make the robot to sing or dance in a tune that the user likes to boost up the
emotion. On the other hand, if the human mind deep learning engine determines that
the user is happy, it could generate a command to the robot sot that it could provide a
corresponding light response together with swing of the robot head from the left to the
right to share the happiness of the user. Many similar cases can be imaged and they
will not be elaborated herein for simplification purposes.

[0072] Additionally, the service platform system 240 could be further
connected to external assistant service entities such as public or private hospital 251, GP
and care agencies 252, online health provider 253, community center and residential

care facilities 254. From these external assistant service entities, it is possible to
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obtain information associated with the user and it may could obtain professional
recommendation or suggestion therefrom and provide them to the user. The server
platform system 240 may also be connected with the user’s family 255 to collect
additional information from his/her family, send messages or alert them in emergency.

[0073] At the intelligence service platform system, it could provide further
services. Amongst others, functionalities regarding emotion identification will be
described in detailed with reference to Fig. 8A to 8D and Fig. 9.

[0074]  TFig. 8A illustrates a robot service functionality in the intelligence
service platform system according to an embodiment of the present disclosure. As
illustrated in Fig.8A, the robot service module 810 could receive service discovery and
like/dislike engagement from the emotion engagement (E.E) module 820 (Fig. 8B), and
receive emotion intelligence parameters from an emotion interpretation (E.L) module
830(Fig. 8C). The robot service module 810 could send like/dislike engagement to the
robot so that it could perform emotion engagement with the user. In response to the
emotion intelligence parameters and the service discovery, the robot service module 810
may adapt the service and provided the service adaption to the emotion engagement
module 820.

[0075] The robot service module 810 could provide a robot navigation
function 811. Thus, the robot could collect location information in terms of navigation
path, relative configuration of one location with respect to another, environment
parameters of each location and so on. These location parameters could be provided to
a social context module 812. The social context module 812 could obtain the social
context of users on a day basis in terms of their lifestyles, languages, age groups,
disability, locations (home, retirement village, nursing home, workplace, school, etc.).
These social parameters could further be provided to a subjective experience module
813. The subjective experience module could collect information in terms of lifestyles,
disabilities, psychological behavior profile, psychological needs, preventative care,
proactive reactive care needs, entertainments in group, one to one interaction, and so on
to improve the emotional wellbeing of the user. Respective needs could be provided to
an interaction environment 8§14. The interaction environment 814 is built for the robot
which is a physical embodied machine instead of avatars. The robot may include

features like singing and dancing with head and body movement, multilingual voice
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vocalization and recognition, emotive expressions like blushing, emotional adaption of
expressions and dialog based on emotional response or facial expressions of the human
partner, eye blink detection, mental state estimation, etc. All these features provided
by the interaction environment 814could improve the communication between the robot
and the user and facilitate building of a close relationship between the robot and the
user.

[0076] Fig. 8B illustrates an emotion engagement functionality according to an
embodiment of the present disclosure. As illustrated in Fig. 8B, in response to the
service or service adaption from the robot service (R.S.) module 810, the emotion
engagement (E.E.) module 820 may determine suitable emotion engagement such as
like/dislike engagement for the robot. Verbal, non-verbal parameters can be input into
the human mind deep learning engine to train the classifier, the like/dislike engagement
with the user can be predicted by the classifier and the misclassification can be fed back
to the human mind deep learning engine for further training the classifier. The
like/dislike engagement can be provided to the robot service module 810 and at the
same time the service discovery could be provided to the robot service application too.
Depending on the like/dislike engagement detected, the robot can automatically provide
service learnt from the user behavior that stores in the deep learning engine. For
example, if the user prefers to listen to music when she is happy, the robot will ask user
if she would like to listen to songs when happy facial expression is detected; and if the
user prefers to listen to a story when she is sad, the robot will ask if the user would like
to listen to a story if sadness is detected on her face. The video from the robot is
transmitted to the emotion tracking (E.T.) module 830, affect changes from the
emotional tracking module 830 can be received and the mode for emotion engagement
can be adapted based on the affect change.

[0077]  Fig. 8C illustrates an emotion tracking process according to an
embodiment of the present disclosure. As illustrated in Fig. 8C, in response to video
from the emotion engagement module 820, the emotion tracking module 830 may
perform face detection and feature location (FD&FL). As illustrated in Fig. 9, first the
face is detected from a frame in the video, and then feature points such as eyes, mouths,
nostril, etc., can be located. The located feature points can be provided to the classifier

to determine affect changes. The misclassification can be fed back to the human mind
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deep learning engine for further training the classifier. The detected changes can be
provided to both the emotion engagement module 820 and the emotion interpretation
process 830.

[0078]  Fig. 8D illustrates an emotion interpretation process according to an
embodiment of the present disclosure. As illustrated in Fig. 8D, in response to the
affect changes from the emotion tracking module 830, the emotion interpretation
module 840 interprets the affect changes based on pattern correlation, frequency,
duration, intensity, and regulation. “Pattern correlation” means a degree that the
affect change is associated with a predetermined affect pattern as a benchmark (such as
happy pattern, sad pattern, angry pattern, etc.) and it is to identify the basic motion
related to the affect change. “Frequency” means the frequency of affect change;
“duration” means the time duration of affect change, and “intensity” means the intensity
of affect change which could reflect the passion of the user. These information can be
used to determine the degree of affect pattern. “Regulation” means the corresponding
action to an emotional experience.

[0079] In addition to functionalities regarding emotion identification, the
analytical server 243 may further provide near real-time lifestyle analytics.
Hereinafter, reference will be further made to Figs. 10A to 10G to describe several
examples. However, it shall be understood that these examples are only given for
illustrative purposes, and the present disclosure is not limited to. In practices, it is
possible to provide more analytics or less analytics, or provide different kinds of
analysis, and all of these modifications fall within the scope of the present disclosure.

[0080] As illustrated in Fig. 10A, it may use the service usage information of
respective users and provide daily service usage pattern of various users. By means of
such a pattern, it can learn the usage information of various users. It may also further
provide daily service usage pattern of a specific user, as illustrated in Fig. 10B. Such
usage pattern could reflect a service usage information of a specified user. The service
platform system could also perform text analytics and provide analytics result as
illustrate in Fig. 10C, which could show the lifestyle of users or a single user in a
different forms. It is also possible to use the interaction information to provide an
analytics of interaction duration or frequency as illustrated in Figs. 10D and 10E. In

addition, the service platform system may further use the non-verbal usage information
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to provide a report of non-verbal expression feedback as illustrated in Fig. 10F. It may
also provide a comparison of service among specified days as illustrated in Fig. 10G.
Such information can be reviewed by nurses, doctors, family members or even users
themselves to have a general review of the user’s usage conditions.

[0081] Fig. 11 illustrates a block diagram of the intelligence service platform
system according to an embodiment of the present disclosure, which could implement
the above-mentioned functionalities of the service platform. However, it shall be
understood that these are only given for illustrative purposes, and the present disclosure
is not limited thereto.

[0082] As illustrated in Fig. 11, the intelligence service platform system 1100
includes an input module 1101, a deep learning engine 1102, and an output module
1103. The input module 1101 may be configured to receive user related information
collected by an intelligence service terminal. The user related information may include
healthy data sensed by body sensors, face images captured by the camera of the robot,
the voice input from the user captured by microphone of the robot. The deep learning
engine 1102 may be based on a human mind deep learning model. As mentioned
above, the human mind deep learning model describes a manner that the brain encodes
information, and it can be trained based on individual related history data and further
adjusted by individual’s daily responses collected by the intelligence service terminal in
use. Especially, the human mind deep learing engine may be further configured to
identify the user’ intention or emotion from the received information and generate a
corresponding response or command output, so as to provide suitable feedback to
individuals. The output module 1103 may be configured to provide the corresponding
response or command output to the intelligence service terminal.

[0083] In an embodiment of the present disclosure, the information collected
by the intelligence service terminal may include a face image of a user. The deep
learning engine 1102 may be configured to interpret emotion of the user based on the
face image and generate a corresponding response or command output to the
intelligence service terminal.

[0084] In another embodiment of the present disclosure, the individual related
history data may comprise on one or more of: game playing information, program

selection information, robot communication information, music playing information,

18



10

15

20

25

30

WO 2019/157633 PCT/CN2018/076659

activity history information, healthy data, medical information, social context
personality profile, family configurations, life style information, and personal tags.

[0085] In a further embodiment of the present disclosure, the deep learning
engine 1102 may be further configured to generate a daily scheduled activity plan and
adapt the scheduled activity plan based on at least one of the identified healthy
condition or mood condition.

[0086] In a still further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise an input validation module 1104.
The input validation module 1104 may be configured to validate the received
information collected by the intelligence service terminal and identify the intelligence
service terminal collecting the received information.

[0087] In a yet further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise an information analysis module
1105. The information analysis module 1105 may be configured to perform lifestyle
analytics on user history data. For example, the information analysis module 1105 can
be configured to provide various analysis functions as described with reference Figs.
10A to 10G.

[0088] In another embodiment of the present disclosure, the information
analysis module 1105 may be further configured to acquire, from an external
professional assistance service entity, at least one of assistive information on the user
associated with the intelligence service terminal, and to provide professional analysis
result as at least part of the response or command output to the intelligence service
terminal.

[0089] In a further embodiment of the present disclosure, the external
professional assistance service entity may comprise at least one of medical school,
public hospital, private hospital, mental health center, elderly health center, and
rehabilitation center.

[0090] In a still further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a user recording module 1106
configured to record information on individual users. For example, the user recording

module 1106 could record the account information of the user, the user service usage
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information, user healthy data, user personal information collected during use like voice
input, captured face images, video, etc.

[0091] In a yet further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a content streaming module 1107
configured to stream contents between the user associated with the intelligence service
terminal and another terminal device Through the content streaming module 1107, the
user could send a video captured by the robot to his/her friend, family member or doctor,
to share his/her current healthy condition, feelings, emotions, or any other information.

[0092] In another embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a video compression module 1108
configured to compress a video content before transmitting. By means of such a video
compression module, it could provide compress a huge video into an acceptable size for
streaming.

[0093] In a further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a short message service module
1109 configured to transmit a short message between the user associated with the
intelligence service terminal and another terminal device. For example, a family
member could send a short message through the SMS module 1109, which further
forwards the SMS to the robot. The robot could present the short message to the user by
means of its speaker.

[0094]  In a still further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a call center module 1110. The
call center module 1110 is configured to make a call to an emergency center or a
specified person in response to detection of emergency regarding the user associated
with the intelligence service terminal.  In case of an abnormal healthy condition, the
call center module could make a call to an emergency center for asking help, and/or call
a specified person like a nurse, a doctor, a family member, and so on to get help.

[0095] In a yet further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a billing module 1111 configured to
bill services provided to the user. The billing module 111 could record the services
provided to the user and generate a bill for the user. The user could also review the bill

in real time.
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[0096] In another embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a feedback management module
1112 configured to receive and manage feedbacks from users. In addition, the feedback
management module 1112 could also provide a public information sharing and
exchanging platform for users so that they could share and communicate their
experiences. User feedbacks are valuable for platform improvement and by mean of
real feedbacks from users; the platform developer could improve the user experience
and provide higher quality of service.

[0097] In a further embodiment of the present disclosure, the intelligence
service platform system 1100 may further comprise a document management module
1113. The document management module 1113 may be configured to store and
manage documents related to the intelligence service platform system.

[0098] In a still further embodiment of the present disclosure, the intelligence
service platform system 1100 could be a cloud based system, which is built based on
cloud technologies. The cloud infrastructure can be distributed in different areas,
regions, and countries as long as it could provide the services as proposed herein.

[0099]  For illustrative purposes, Fig. 12 illustrates an example implementation
of the intelligence service platform system according to an embodiment of the present
disclosure. However, it shall be understood that it is only given for illustrative
purposes, and the present disclosure is not limited to.

[00100] As illustrated in Fig. 12, the intelligence service terminal 210 could be
connected to the intelligence service platform 1200 through Internet. The intelligence
service platform 1200 may include an interface layer 1210, and an online platform
1220.

[00101] The interface layer 1210 provides interface of the platform to external
devices or entities. For example, the intelligence service terminal 210 accesses the
online platform 1220 via the interface layer 1210, and the online platform 1220 may
also use the interface layer 1210 to exchange information with external assistant service
entities like medical school, public hospital, private hospital, mental health center,
elderly health center, and rehabilitation center, as well.

[00102] On the online platform 1220, there are provided input invalidation

module, a response output module, a call center module, human mind deep learning

21



10

15

20

25

30

WO 2019/157633 PCT/CN2018/076659

engine, information analysis module, user recording system, content streaming system,
SMS module, billing system, feedback management system, and a document
management module. These modules or systems on the online platform 1220 are
similar to those illustrated in Fig. 11 and thus will not be elaborated herein.

[00103] On the online platform 1220, there are further provided a failover
subsystem 1221, an operation management subsystem 1222, a storage subsystem 1223,
a server subsystem 1224, and network virtualization subsystem 1225.

[00104] The failover subsystem 1222 may facilitate the building of a higher
resilience system. It may assume ExpressClusterX which is failover software based
clustering to build higher resilience system. It could provide automatic failover
function for servers, and monitor hardware, operation systems, applications, database
failures.

[00105] The operation management subsystem 1222 is an integrated operations
management software suite for management for the platform system. MasterScope can
be used to implement the operation management subsystem 1222 to provide simple
unified management. It may manage day-to-day operation information such as
incident, problem, change and release information, enable automation of job scheduling,
virtualization management, software distribution, cloud management, and monitor
server, network, application performance, or etc.

[00106] The storage subsystem 1223 could be used for storage and/or backup
storage and archiving with high compressed data. The storage subsystem 1223 could
be implemented as HYDRAstor due to its high compression and data deduplication,
good scaling-out performance without operation stop, remote replication feature,
write-once-read-many capability for regulation of long-term storage as well as its
encryption function.

[00107] The server subsystem 1224 can be implemented as Express 5800 server
which has several lineup. Express 5800 server is a general server for small to middle
performance use; it has a high availability and could provide hardware based failover
within a unit. At the same time, it is also a high density server for cloud infrastructure
with 42U rack accommodating 572 servers.

[00108] The network virtualization subsystem 1225 could be implemented as

ProgrammableFlow, which is the software defined network solution for providing
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network virtualization. The network virtualization subsystem 1225 could provide
centralized monitoring and easy configuration by separation of physical switch and
configuration, and thus it requires no skilled network engineer because of centralized
GUI based configuration, and could provide a high security solution for cyber attacking
by automatic virus detection and network separation.

[00109] Fig. 13 illustrates a method for providing intelligence services at the
intelligence service terminal according to an embodiment of the present disclosure. As
illustrated in Fig. 13, the method 1300, the intelligence service terminal may acquire
user related information from body sensor associated with a user (step 1301), acquire a
face image of the user (step 1302), and acquire a voice input from the user (step 1303).
It can be understood that operations in step 1301 to 1303 can be performed in different
orders, which is dependent on real application cases.

[00110] In step 1304, the intelligence service terminal may transmit at least one
of the user related data, the face image of the user, or the voice input from the user to an
intelligence service platform system. In step 1305, the intelligence service terminal
may receive a response or command from the intelligence service platform system.
Further in step 1306, it may control the intelligence service terminal to provide a
response to the user based on the response or command from the intelligence service
platform system.

[00111] In step 1307, the intelligence service terminal may provide a daily
scheduled activity plan and tracking the progress of daily scheduled activities. If the
daily scheduled activity plan is adapted in accordance with at least one of user’s healthy
condition or mood condition, the intelligence service terminal may provide an adapted
daily scheduled activity plan to the user in step 1308.  Further in step 1309, it may
control the intelligence service robot to sing or dance in the user’s favorite tune to boost
up user’s emotion. In addition, it is also possible to capture a Quick Response (QR)
Code in step 1310, wherein a corresponding application is executed in response to the
captured QR code.

[00112] Fig. 14 illustrates a method for providing intelligence services at the
intelligence service platform system according to an embodiment of the present

disclosure.
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[00113] As illustrated in Fig. 14, in method 1400, first in step 1401, the service
platform system feceives user related information collected by an intelligence service
terminal. The user related information may include healthy data sensed by body
sensors, face images captured by the camera of the robot, voice input from the user
captured by microphone of the robot.

[00114] 1;1 step 1402, the service platform system may identify, by a deep
learning engine, the user’ intention or emotion from the received information and
generate a corresponding response or command output. The human mind deep
learmning engine is based on a human mind deep learning model which describes a
manner that the brain encodes information. The human mind deep learning model is
trained based on individual related history data and further adjusted by individual’s
daily responses collected by the intelligence service terminal in use.

[00115] In step 1403, the service platform system may provide the
corresponding response or command output to the intelligence service terminal.

[00116] In an embodiment of the present disclosure, the information collected
by the intelligence service terminal may comprise a face image of a user. The method
may further comprise interpreting, by the deep learning engine, emotion of the user
based on the face image and generating a corresponding response or command output to
the intelligence service terminal (step 1404).

[00117] In an embodiment of the present disclosure, the individual related
history data may comprise on one or more of: game playing information, program
selection information, robot communication information, music playing information,
activity history information, healthy data, medical information, social context
personality profile, family configurations, life style information, and personal tags.

[00118] As illustrated in Fig. 14, the method 1400 may further comprise
generating, by the deep learning engine, a daily scheduled activity plan and adapt the
scheduled activity plan based on at least one of the identified healthy and mood in
step1405. Further in step 1406, the service platform system may validate the received
user related information collected by the intelligence service terminal and identify the
intelligence service terminal. In step 1407, the method 1400 may further comprise
performing lifestyle analytics on user history data like those illustrated in Figs. 10A to

10G.  The method 1400 may also comprise, in step 1408, acquiring, from an external
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professional assistance service entity, assistive information on the user associated with
the intelligence service terminal, and providing professional analysis result as at least
part of the response or command output to the intelligence service terminal.

[00119] In an embodiment of the present disclosure, the external professional
assistance service entity may comprise at least one of medical school, public hospital,
private hospital, mental health center, elderly health center, and rehabilitation center.

[00120] Further as illustrated in Fig. 15, in step 1408, the service platform
system may further perform at least one of:

L recording information on individual users;

e streaming contents between the intelligence service terminal and
another terminal device;

® compressing a video content before transmitting;

® transmitting a short message between the intelligence service terminal
and another terminal device;

o making a call to an emergency center or a family member in response
to detection of emergency regarding the user associated with the intelligence
service terminal;

L billing services provided to the user;

o receiving and managing feedbacks from users and provide a public
information sharing and exchanging platform for users so that they could share
and communicate their experiences; and

° managing documents related to the intelligence service platform
system.

[00121] Hereinbefore, methods 1300 and 1400 are described with reference to
Figs. 13 to 15 in brief. It can be noted that the methods 1300 and 1400 may
configured to implement functionalities as described with reference to Figs. 1 to 12.
Therefore, for details about operations of various steps in these apparatuses, one may
refer to those descriptions made with respect to the modules of the intelligence service
terminal and platform system with reference to Figs. 1 to 12.

[00122] 1In addition, it is further noted that components of the intelligence
service terminal 600 and the intelligence service platform system 1100 may be

embodied in hardware, software, firmware, and/or any combination thereof. For

25



10

15

20

25

30

WO 2019/157633 PCT/CN2018/076659

example, the components of the intelligence service terminal 600 and the intelligence
service platform system 1100 may be respectively implemented by a processor, a server
or any other appropriate device.

[00123] Those skilled in the art will appreciate that the aforesaid examples are
only for illustration not limitation and the present disclosure is not limited thereto; one
can readily conceive many variations, additions, deletions and modifications from the
teaching provided herein and all these variations, additions, deletions and modifications
fall the protection scope of the present disclosure.

[00124] In addition, in some embodiment of the present disclosure, the
intelligence service terminal 600 and the intelligence service platform system 1100 may
include at least one processor. The at least one processor suitable for use with
embodiments of the present disclosure may include, by way of example, both general
and special purpose processors already known or developed in the future. The
intelligence service terminal 600 and the intelligence service platform system 1100 may
further include at least one memory. The at least one memory may include, for
example, semiconductor memory devices, e.g., RAM, ROM, EPROM, EEPROM, and
flash memory devices. The at least one memory may be used to store program of
computer executable instructions. The program can be written in any high-level and/or
low-level compliable or interpretable programming languages. In accordance with
embodiments, the computer executable instructions may be configured, with the eit least
one processor, to cause the intelligence service terminal 600 and the intelligence service
platform system 1100 to at least perform operations according to the method as
discussed with reference to Figs. 1 to 5 and 7 to 10 and 12 respectively.

[00125] In addition, the present disclosure may also provide a carrier containing
the computer program as mentioned above, wherein the carrier is one of an electronic
signal, optical signal, radio signal, or computer readable storage medium. The
computer readable storage medium can be, for example, an optical compact disk or an
electronic memory device like a RAM (random access memory), a ROM (read only
memory), Flash memory, magnetic tape, CD-ROM, DVD, Blue-ray disc and the like.

[00126] The techniques described herein may be implemented by various means
so that an apparatus implementing one or more functions of a corresponding apparatus

described with an embodiment comprises not only prior art means, but also means for
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implementing the one or more functions of the corresponding apparatus described with
the embodiment and it may comprise separate means for each separate function, or
means that may be configured to perform two or more functions. For example, these
techniques may be implemented in hardware (one or more apparatuses), firmware (one
or more apparatuses), software (one or more modules), or combinations thereof. For a
firmware or software, implementation may be made through modules (e.g., procedures,
functions, and so on) that perform the functions described herein.

[00127] Exemplary embodiments herein have been described above with
reference to block diagrams and flowchart illustrations of methods and apparatuses. It
will be understood that each block of the block diagrams and flowchart illustrations, and
combinations of blocks in the block diagrams and flowchart illustrations, respectively,
can be implemented by various means including computer program instructions.
These computer program instructions may be loaded onto a general purpose computer,
special purpose computer, or other programmable data processing apparatus to produce
a machine, such that the instructions which execute on the computer or other
programmable data processing apparatus create means for implementing the functions
specified in the flowchart block or blocks.

[00128] While this specification contains many specific implementation details,
these should not be construed as limitations on the scope of any implementation or of
what may be claimed, but rather as descriptions of features that may be specific to
particular embodiments of particular implementations. Certain features that are
described in this specification in the context of separate embodiments can also be
implemented in combination in a single embodiment. Conversely, various features
that are described in the context of a single embodiment can also be implemented in
multiple embodiments separately or in any suitable sub-combination. Moreover,
although features may be described above as acting in certain combinations and even
initially claimed as such, one or more features from a claimed combination can in some
cases be excised from the combination, and the claimed combination may be directed to
a sub-combination or variation of a sub-combination.

[00129] It will be obvious to a person skilled in the art that, as the technology
advances, the inventive concept can be implemented in various ways. The above

described embodiments are given for describing rather than limiting the disclosure, and

27



WO 2019/157633 PCT/CN2018/076659

it is to be understood that modifications and variations may be resorted to without
departing from the spirit and scope of the disclosure as those skilled in the art readily
understand. Such modifications and variations are considered to be within the scope
of the disclosure and the appended claims. The protection scope of the disclosure is

defined by the accompanying claims.
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