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(57) ABSTRACT

The embodiments of the present disclosure provide a
method for post-disaster contact in a smart city based on
Internet of Things, which is applied to a management
platform. The method comprises: in response to the occur-
rence of a disaster event, obtaining event-related informa-
tion from an object platform through a sensor network
platform; determining information and status of one or more
related objects based on the event-related information; deter-
mining one or more contact persons who need to be notified
based on the information of the one or more related objects;
and sending notification information to the one or more
contact persons by sending the notification information to a
user platform through a service platform.
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METHODS AND SYSTEMS FOR
POST-DISASTER CONTACT IN SMART CITY
BASED ON THE INTERNET OF THINGS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority of Chinese Patent
Application No. 202210539066.2, filed on May 18, 2022,
the contents of which are entirely incorporated herein by
reference.

TECHNICAL FIELD

[0002] This present disclosure relates to the field of post-
disaster contact, and especially relates to a method and a
system for post-disaster contact in a smart city based on
Internet of Things.

BACKGROUND

[0003] After a disaster (such as earthquakes, traffic acci-
dents, etc.), a disaster handling personnel needs to confirm
the identity and a contact person of a disaster-stricken
person, and to send a notification message to the contact
person of the disaster-stricken person to allow the contact
person to learn about the status of the disaster-stricken
person in time. Usually, the contact person of the disaster-
stricken person may be determined as the relatives of the
disaster-stricken person, such as parents and children. When
the disaster range is wide and the count of disaster-stricken
persons is large, other contact persons of the disaster-
stricken person (for example, friends) may also contact the
disaster-stricken person, which may cause communication
occupation due to inadequate contact notifications.

[0004] Therefore, it is necessary to provide a method for
post-disaster contact in a smart city based on Internet of
Things. By using the Internet of Things and cloud platforms,
the efficiency of post-disaster contact work can be improved.
At the same time, an appropriate range or number of contact
persons can be determined according to the status of the
disaster and the disaster-stricken person, thereby reducing
communication occupation.

SUMMARY

[0005] One of the embodiments of the present disclosure
provides a method for post-disaster contact in a smart city
based on Internet of Things, which is applied to a manage-
ment platform, comprising: in response to the occurrence of
a disaster event, obtaining event-related information from an
object platform through a sensor network platform; deter-
mining information and status of one or more related objects
based on the event-related information; determining one or
more contact persons who need to be notified based on the
information of the one or more related objects; and sending
notification messages to the one or more contact persons by
sending the notification messages to a user platform through
a service platform.

[0006] One of the embodiments of the present disclosure
provides a system for post-disaster contact in a smart city
based on Internet of Things, comprising: a user platform, a
service platform, a management platform, a sensor network
platform, and an object platform; the management platform
is configured to perform the following operations: in
response to the occurrence of a disaster event, obtaining
event-related information from the object platform through
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the sensor network platform; determining information and
status of one or more related objects based on the event-
related information; determining one or more contact per-
sons who need to be notified based on the information of the
one or more related objects; and sending notification mes-
sages to the one or more contact persons by sending the
notification messages to a user platform through a service
platform.

[0007] One of the embodiments of the present disclosure
provides a computer-readable storage medium, which stores
computer instructions. When the computer reads the com-
puter instruction in the storage medium, the computer
executes the method for post-disaster contact.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present disclosure is further described in terms
of exemplary embodiments. These exemplary embodiments
are described in detail with reference to the drawings. These
embodiments are non-limiting exemplary embodiments, in
which the same reference numerals represent the same
structures, and wherein:

[0009] FIG. 1 is a schematic diagram of the application
scenario of the system for post-disaster contact in a smart
city based on Internet of Things according to some embodi-
ments of the present disclosure;

[0010] FIG. 2 is an exemplary module diagram of the
system for post-disaster contact in a smart city based on
Internet of Things according to some embodiments of the
present disclosure;

[0011] FIG. 3 is a flowchart illustrating an exemplary
process for post-disaster contact in a smart city based on
Internet of Things according to some embodiments of the
present disclosure;

[0012] FIG. 4 is a flowchart illustrating an exemplary
process for obtaining information and status of one or more
related objects according to some embodiments of the
present disclosure;

[0013] FIG. 5 is a flowchart illustrating an exemplary
process for obtaining information and status of one or more
related objects according to some other embodiments of the
present disclosure;

[0014] FIG. 6 is a flowchart illustrating an exemplary
process for determining one or more contact persons accord-
ing to some embodiments of the present disclosure; and
[0015] FIG. 7 is another flowchart illustrating an exem-
plary process for determining one or more contact persons
according to some embodiments of the present disclosure.

DETAILED DESCRIPTION

[0016] In order to more clearly illustrate the technical
solutions of the embodiments of the present disclosure, the
following will briefly introduce the drawings that need to be
used in the description of the embodiments. Obviously, the
drawings in the following description are only some
examples or embodiments of the present disclosure, and
those skilled in the art may apply this present disclosure to
other similar situations based on these drawings and on the
premise of not paying creative labor. Unless obviously
obtained from the context or the context illustrates other-
wise, the same numeral in the drawings refers to the same
structure or operation.

[0017] It should be understood that “systems”, “devices”,
“units”, and/or “modules” used herein are one method for
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distinguishing different components, elements, components,
parts, or assemblies of different levels. However, if other
words may achieve the same purpose, the words may be
replaced by other expressions.

[0018] As shown in the present disclosure and the claims,
unless the context clearly describes exceptional circum-
stances, the words “a”, “an” and/or “the” do not limit to the
singular form, but may also include the plural form; the
plural form may be intended to include singular form as
well, unless the context clearly indicates otherwise. In
general, the terms “comprise,” “comprises,” and/or “com-
prising,” “include,” “includes,” and/or “including,” merely
prompt to include steps and elements that have been clearly
identified, and these steps and elements do not constitute an
exclusive listing. The methods or devices may also include
other steps or elements.

[0019] The flowcharts used in the present disclosure illus-
trate operations that the system implements according to
some embodiments of the present disclosure. It should be
understood that the previous or back operations may not be
accurately implemented in order. Conversely, the operations
may be implemented in an inverted order, or simultaneously.
At the same time, other operations may also be added to
these processes, or a certain step or several steps may be
removed from these processes.

[0020] FIG. 1 is a schematic diagram of the application
scenario of the system for post-disaster contact in a smart
city based on Internet of Things according to some embodi-
ments of the present disclosure. As shown in FIG. 1, the
application scenario 100 of the system for post-disaster
contact in a smart city (or referred to as the system in short)
based on Internet of Things may include a processing device
110, a network 120, a storage device 130, a data acquisition
device 140, and a user terminal 150.

[0021] In some embodiments, one or more components of
the application scenario 100 may be connected and/or com-
municate through the network 120 (such as wireless con-
nection, wired connection, or its combination). As shown in
FIG. 1, the processing device 110 may be connected to the
storage device 130 through the network 120. As another
example, the processing device 110 may be connected to the
data acquisition device 140 through the network 120, so that
the processing device 110 may analyze and process the
information obtained by the data acquisition device 140. As
another example, the processing device 110 may be con-
nected to the user terminal 150 through the network 120, so
that the processing device 110 may receive and process the
information entered by the user through the user terminal
150.

[0022] The processing device 110 may be used to process
information and/or data related to the application scenario
100, for example, disaster event-related information (or
event-related information), information of one or more
related objects, energy consumption information, etc. The
processing device 110 may process the data, information,
and/or processing results obtained from other devices or
components of the system, and perform program instruc-
tions based on these data, information, and/or processing
results to perform one or more functions described in the
present disclosure. In some embodiments, the processing
device 110 may be configured to maintain and manage the
management platform.

[0023] The network 120 may connect various components
of the application scenario 100 and/or connect the applica-
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tion scenario 100 with external resources. The network 120
may allow communication between the various components
and other parts outside the application scenario 100 to
promote the exchange of data and/or information. The
network may include a local area network (LAN), a wide
area network (WAN), the Internet, or the like, or any
combination thereof.

[0024] The storage device 130 may be used to store data
and/or instructions. In some embodiments, the storage
device 130 may store data and/or instructions executed by
the processing device 110 to implement an exemplary
method described in the present disclosure. In some embodi-
ments, the storage device 130 may be connected to the
network 120 to communicate with one or more components
of the application scenario 100 (for example, the processing
device 110, and the data acquisition device 140).

[0025] The data acquisition device 140 refers to a device
with the function of obtaining information/data. In some
embodiments, the data acquisition device 140 may include
but is not limited to a monitoring device 141, a drone 142,
a camera 143, etc. In some embodiments, the data acquisi-
tion device 140 may be an independent device, such as the
drone 142. In some embodiments, the data acquisition
device 140 may also be a component set in the user terminal
150, such as the camera 143 in the mobile phone.

[0026] In some embodiments, the data acquisition device
140 may use an acquisition device to obtain the disaster
information in the place where the disaster occurred from
the outside world. For example, during a traffic accident, the
data acquisition device 140 may use the monitoring device
141 on the highway to obtain the monitoring video of the
accident vehicle. The type of the accident vehicle may be a
public vehicle 161, a private vehicle 162, etc. As another
example, when an earthquake occurs, the data acquisition
device 140 may use drone 142 to enter the disaster-stricken
building and shoot videos to obtain the disaster-stricken
situation and information in the disaster-stricken building.
The type of disaster-stricken building may be a commercial
building 164, a residential building 165, etc. As another
example, the data acquisition device 140 may also obtain the
disaster-stricken information and status from personnel 163.
For example, the data acquisition device 140 uses the
camera to take pictures/videos of the disaster-stricken per-
sonnel.

[0027] The data acquisition device 140 may be connected
with the processing device 110 through the network 120 to
enable the information obtained by the data acquisition
device 140 (for example, monitoring information, video
information, image information) to be passed to the pro-
cessing device 110 for data processing.

[0028] The user terminal 150 may be used to input infor-
mation and/or data about the application scenario 100 by the
user, for example, the type of the disaster event, the type of
the building, the type of the vehicle, the disaster time, etc.
The user terminal 150 may also be used to receive infor-
mation and/or data related to the application scenarios 100
by the user, for example, notification information related to
the disaster-stricken person, output information of the
model, output information of image recognition, etc. In
some embodiments, the user terminal 150 may include a
mobile device 150-1 (e.g., mobile phone, etc.), a tablet
computer 150-2, a laptop computer 150-3, or the like, or any
combination thereof.
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[0029] In some embodiments, the user may be a disaster-
stricken (or disaster-affected) person in the disaster event, a
related person related to the disaster-stricken personnel
(such as relatives, friends), a disaster rescue personnel, or a
disaster handling personnel (such as police and other gov-
ernment staff). For example, the disaster-stricken personnel
in the disaster event may upload disaster information and
send information for rescue through the user terminal 150.
As another example, the related person of the disaster-
stricken personnel may receive notification information
through the user terminal 150 to know about the disaster-
stricken situation of the disaster-stricken personnel. For
another example, the disaster rescue personnel may upload/
receive the disaster information through the user terminal
150.

[0030] It should be noted that the application scenario is
only provided for illustrative purposes and is not intended to
limit the scope of the present disclosure. For those skilled in
the art, various modifications or changes may be made based
on the description of the present disclosure. For example, the
application scenario may also include a database. As another
example, the application scenario may be implemented on
other devices to achieve similar or different functions.
However, changes and modifications do not deviate from the
scope of the present disclosure.

[0031] The system for the Internet of Things is an infor-
mation processing system that includes part or all of a user
platform, a service platform, a management platform, a
sensor network platform, and an object platform. The user
platform is the leader of the entire Internet of Things
operation system. User demand is the foundation and prem-
ise of the formation of the Internet of Things operation
system. The connection between other platforms of the
Internet of Things is to meet the user demand. The service
platform may provide the user with input and output service,
which is a bridge of connection between the user and the
management platform. The management platform may real-
ize the connection and collaboration between various func-
tional platforms (such as the sensor network platform and
the object platform). The management platform brings
together information about the Internet of Things operation
system, which may provide the functions of perception
management and control management for the Internet of
Things operation system. The sensor network platform may
realize the connection between the management platform
and the object platform, and play the functions of perceptual
information sensor communication and controlling informa-
tion sensor communication. The object platform may be a
functional platform for generating perceptual information
and executing controlling information.

[0032] The processing of information in the Internet of
Things system may be divided into the processing flow of
perceptual information and the processing flow of control-
ling information. Controlling information may be informa-
tion generated based on perceptual information. The pro-
cessing of the perceptual information means that the
perceptual information is obtained by the object platform
and transmitted to the management platform through the
sensor network platform. The management platform trans-
mits the calculated perceptual information to the service
platform and finally passes it to the user platform. The
controlling information is generated after judging and ana-
lyzing the perceptual information by the user. The control-
ling information is generated by the user platform and sent
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to the service platform, and the service platform passes the
controlling information to the management platform. The
management platform calculates the controlling information
and sends it to the object platform through the sensor
network platform to achieve the control of the corresponding
object.

[0033] Insome embodiments, when the Internet of Things
system is applied to city management, it may be called the
Internet of Things system of a smart city.

[0034] FIG. 2 is an exemplary module diagram of the
system for post-disaster contact in a smart city based on
Internet of Things according to some embodiments of the
present disclosure. As shown in FIG. 2, the system 200 for
post-disaster contact in a smart city based on Internet of
Things comprises a user platform 210, a service platform
220, a management platform 230, a sensor network platform
240, and an object platform 250. In some embodiments, the
system 200 for post-disaster contact in a smart city based on
Internet of Things may be part of the processing device 110
or implemented by the processing device 110.

[0035] In some embodiments, the system 200 for post-
disaster contact in a smart city (or referred to the system 200
in brief) based on the Internet of Things may be applied to
a variety of scenarios related to post-disaster contact. In
some embodiments, the system 200 for post-disaster contact
in a smart city based on Internet of Things may obtain a
variety of data related to the disaster, such as disaster
occurrence data, disaster situation data, rescue data, data of
shortage material, material donation data, etc. In some
embodiments, the Internet of Things system used to achieve
post-disaster contact may achieve disaster management and
specify rescue strategies based on a variety of data obtained.
[0036] A variety of scenarios of disaster management may
include the evaluation of the disaster-stricken personnel, the
planning of rescue routes, the prediction of rescue materials,
and the resettlement of the disaster-stricken personnel. It
should be noted that the above scenario is only an example,
and it does not restrict the specific application scenarios of
the system 200. Based on the disclosure of the embodiments,
those skilled in the art may apply the system 200 to any other
appropriate scenarios.

[0037] In some embodiments, the system 200 for post-
disaster contact in a smart city based on Internet of Things
may be applied to the evaluation of the disaster-stricken
personnel. When the system 200 is applied to the evaluation
of the disaster-stricken personnel, the user platform may
collect the disaster information (such as the type of disaster,
severity, disaster-stricken location, and rescue required)
entered by the disaster-stricken user or other users who
knows the disaster situation and corresponding user infor-
mation (such as identity information, family information,
work information, etc.) of users who uploads the informa-
tion, e.g., the disaster information. The user platform may
upload the collected data to the management platform
through the service platform. At the same time, the object
platform may collect images of the actual disaster scene and
collect other relevant data in the disaster-stricken area (such
as network status data, power-on conditions, water supply
data, gas supply data, etc.). The object platform may upload
the collected data to the management platform through the
sensor network platform. The management platform may
summarize and analyze the collected data, obtain the analy-
sis data (such as analyzing the count of families, the count
of enterprises, the count of merchants which are affected in
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the disaster) of the corresponding disaster-stricken situation,
and then obtain the count of the corresponding disaster-
stricken persons to formulate a disaster relief plan that is
more in line with actual needs.

[0038] In some embodiments, the system 200 for post-
disaster contact in a smart city based on Internet of Things
may be applied to plan rescue routes. When the system 200
is applied to plan rescue routes, the user platform may
collect relevant information (such as the type of disaster,
severity, disaster-stricken location, rescue required, and the
surrounding traffic conditions of the location to be rescued)
of the disaster-stricken personnel, and corresponding user
information (such as identity information, family informa-
tion, work information, etc.) of users who uploads the
information, e.g., relevant information. The user platform
may upload the collected data to the management platform
through the service platform. At the same time, the object
platform may collect the images of the actual disaster site (or
scene) and collect other relevant data in the disaster-stricken
area (such as traffic conditions, weather data, people flow
data, traffic flow data, etc.). The object platform may upload
the collected data to the management platform through the
sensor network platform. The management platform may
summarize and analyze the collected data, and obtain the
analysis data of traffic conditions in the corresponding
disaster-stricken area so that the rescue route may be
planned and the disaster-stricken personnels may be rescued
as soon as possible.

[0039] In some embodiments, the system 200 for post-
disaster contact in a smart city based on Internet of Things
may be applied to the prediction of rescue materials. When
the system 200 is applied to the prediction of rescue mate-
rials, the user platform may collect relevant information of
the disaster-stricken personnel, such as the type of disaster,
severity, disaster-stricken location, the type of rescue
required, the type and amount of the required rescue mate-
rials, and corresponding user information (such as identity
information, family information, work information, etc.) of
users who uploads the information, e.g., the disaster infor-
mation. The user platform may also collect information such
as recent situation information of historical donors and user
information of candidate donors, such as identity informa-
tion, family information, work information, donation inten-
tions, etc. The user platform may upload the collected data
to the management platform through the service platform. At
the same time, the object platform may collect the images of
the actual disaster site and collect other relevant data in the
disaster-stricken area (such as weather data, traffic data,
etc.). The object platform may upload the collected data to
the management platform through the sensor network plat-
form. The management platform may summarize and ana-
lyze the collected data. For example, the management plat-
form may firstly determine quasi-donation users with
capability and strong donation intentions according to iden-
tity information, family information, work information,
donation intentions, etc., and then predict the possible dona-
tions of the quasi-donation users and the corresponding
prices based on historical information. At the same time, the
management platform may also analyze the above data to
determine disaster-stricken areas where various donations
are in short supply, sort the urgency degree of each area
based on the evaluation of the disaster-stricken personnels,
and send various types of disaster relief items to the disaster-
stricken areas that are really needed.
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[0040] In some embodiments, the system 200 for post-
disaster contact in a smart city based on Internet of Things
may be applied to the resettlement of the disaster-stricken
personnel. When the system 200 is applied to the resettle-
ment of the disaster-stricken personnel, the user platform
may collect relevant information of the disaster-stricken
personnel, such as the type of disaster, severity, disaster-
stricken location, the type of rescue required, the type and
amount of the required rescue materials, and corresponding
user information (such as identity information, family infor-
mation, work information, etc.) of users who uploads the
information, e.g., the disaster information. The user platform
may also collect the corresponding information about the
resettlement area, such as the location of the resettlement
site, the number of persons that may be accommodated, the
existing materials, etc. The user platform may upload the
collected data to the management platform through the
service platform. At the same time, the object platform may
collect images of the actual disaster-stricken area and the
resettlement area, and collect other related data of the
disaster-stricken area and the resettlement area, such as the
weather data and traffic data of the disaster-stricken area and
the resettlement area. The platform may upload the collected
data to the management platform through the sensor network
platform. The management platform may summarize and
analyze the collected data. For example, the management
platform may predict the type and number of people that
may be accepted in the future based on the existing situation
of each resettlement area. The management platform may
determine the farthest resettlement distance that the material
or disaster-stricken persons may be transported according to
the persons in the disaster-stricken areas and the severity of
the disaster-stricken area. The management platform may
predict the manpower and material resources that are short
in the future based on the disaster-stricken situation, and
determine the resettlement plan for each disaster-stricken
personnel based on the actual situation in each resettlement
area.

[0041] The user platform 210 may refer to a platform led
by a user, including a platform for obtaining the input of the
user and giving feedback information to the user. In some
embodiments, the user platform 210 may be configured to
receive user needs, such as information for rescue from the
disaster-stricken personnel (or disaster-stricken person,
disaster-stricken people).

[0042] The service platform 220 may refer to a platform
that conveys the input of the user and control information (or
controlling information). It connects the user platform 210
and the management platform 230.

[0043] In some embodiments, the service platform 220
may obtain the user’s needs based on the user platform 210
(for example, information for rescue from the disaster-
stricken personnel), and give feedback on the result of the
information for rescue to the user.

[0044] The management platform 230 may refer to a
platform for managing post-disaster contact. In some
embodiments, the management platform 230 may be con-
figured to, in response to the occurrence of a disaster event,
obtain event-related information from the object platform
250 through the sensor network platform 240; determine
information and status of one or more related objects based
on the event-related information; determine one or more
contact persons who need to be notified based on the
information of the one or more related objects; and send
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notification information to the one or more contact persons
by sending the notification information to the user platform
210 through the service platform 220.

[0045] In some embodiments, the management platform
230 may be configured to extract image frames based on
monitoring information; and determine the information and
status of the one or more related objects by performing
image recognition on the image frames.

[0046] In some embodiments, the management platform
230 may be configured to extract image frames based on the
monitoring information, and determine a type of a vehicle in
a target area by performing target recognition on the image
frames; wherein the type of the vehicle comprises a public
vehicle and a private vehicle; in response to the type of the
vehicle being the public vehicle, obtaining ticket checking
information of passengers of the public vehicle, and deter-
mining identities of the passengers in the public vehicle
based on the ticket checking information of the passengers;
and in response to the type of the vehicle being the private
vehicle, determining a license plate number of the private
vehicle by performing image recognition on the image
frames, and determining an identity of an owner of the
private vehicle based on the license plate number.

[0047] In some embodiments, the management platform
230 may be configured to obtain a type of a target building;
wherein the type of the target building comprises a residen-
tial building and a commercial building; in response to the
type of the target building being the residential building,
obtaining family information of the residential building, and
determining the information of the one or more related
objects based on the family information; in response to the
type of the target building being the commercial building,
obtaining corporate information of the commercial building,
and determining the information of the one or more related
objects based on a social security relationship corresponding
to the corporate information.

[0048] In some embodiments, the management platform
230 may be configured to determine the one or more contact
persons who need to be notified based on the information of
the one or more related objects and a relationship map.

[0049] In some embodiments, the management platform
230 may be configured to obtain social subgraphs that
respectively meet a preset requirement of related objects of
the one or more related objects based on the relationship
map; determine one or more common nodes based on the
social subgraphs corresponding to the one or more related
objects; and in response to the common nodes that meet a
preset condition, determining one or more persons corre-
sponding to the one or more common nodes as the one or
more contact persons who need to be notified.

[0050] The sensor network platform 240 may refer to a
platform that receives and transmits information and/or data.
The sensor network platform 240 connects the management
platform 230 and the object platform 250. In some embodi-
ments, the sensor network platform 240 may send the
information obtained by the object platform 250 (for
example, disaster information) to the management platform
230, or transmit the instruction based on the instruction
information of the management platform 230 to the object
platform 250.

[0051] The object platform 250 may refer to a functional
platform for executing the operation. For example, the
object platform 250 may obtain disaster information at the
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place where the disaster occurred (for example, monitoring
information, video information, image information).
[0052] It should be noted that the above descriptions of the
system and its components are intended to be convenient,
and the present disclosure cannot be limited to the scope of
the embodiments. It may be understood that for those skilled
in the art, after understanding the principle of the system, it
is possible to arbitrarily combine the various parts, or form
a subsystem to connect with other parts without departing
from the principle. For example, each component may share
a storage device, and each component may also have its own
storage device. Such deformations may be all within the
scope of the protection of the present disclosure.

[0053] FIG. 3 is a flowchart illustrating an exemplary
process for post-disaster contact in a smart city based on
Internet of Things according to some embodiments of the
present disclosure. As shown in FIG. 3, process 300 includes
the following steps. In some embodiments, process 300 may
be performed by the management platform 230.

[0054] Step 310, in response to the occurrence of a disaster
event, obtaining event-related information from an object
platform through a sensor network platform.

[0055] A disaster event may refer to an event that harms
the human survival environment and/or personal safety. The
disaster event may include a natural disaster, for example, an
earthquake, a fire disaster, a flood disaster, etc. The disaster
event may also include an accidental disaster, for example,
a traffic accident, a building collapse, etc.

[0056] Event-related information may refer to information
related to the disaster event. For example, the event-related
information may include the type, severity, location infor-
mation, and personnel information of the disaster event. In
some embodiments, the event-related information may
include but is not limited to one or more of monitoring
information, vehicle information (for example, vehicle type
information, location information, ticket checking informa-
tion, vehicle owner information), building information (for
example, address information, energy consumption infor-
mation), etc.

[0057] In some embodiments, the management platform
may communicate with the object platform by the sensor
network platform. The management platform may obtain the
event-related information based on the object platform
through the sensor network platform. For example, when a
disaster event occurs, the object platform may obtain the
event-related information through the perception unit (such
as a camera, and a drone), and transmit the event-related
information to the sensor network platform. The manage-
ment platform obtains event-related information from the
sensor network platform.

[0058] Step 320, determine information and status of one
or more related objects based on the event-related informa-
tion.

[0059] The one or more related objects may be object(s)
related to the disaster event, for example, the disaster-
stricken people, and the disaster-stricken goods (such as
construction, vehicles, device, facilities, etc.). The informa-
tion and status of the one or more related objects may refer
to relevant information and status associated with the related
objects. For example, when a related object is a person, the
relevant information of the related object may include the
basic information of the related object, such as name,
contact information, working address, family address, rela-
tives, etc.; and the status of the related object may include



US 2023/0377349 Al

the status information of the related object, such as mental
state (such as coma/awake state), physical state (such as
moving/non-movement state), etc. As another example,
when a related object is goods, the relevant information of
the related object may include the location information of
the related object, the information of people the related
object belongs to, etc.; and the status of the related object
may include the damage situation to the related object.
[0060] In some embodiments, the management platform
may determine the information and status of the one or more
related objects based on the event-related information. For
example, after a disaster event occurs, the management
platform may obtain live pictures, video, audio, and other
event-related information which are collected by the object
platform and uploaded by the sensor network platform. The
management platform determines the information and status
of the related objects by identifying and analyzing the
obtained information. Merely by way of example, the man-
agement platform may determine the types of the related
objects based on the event-related information, such as
person and/or goods. Then, the management platform may
determine the information and status of the related objects
according to the types of the related objects. For example,
when the management platform determines a related object
as a person, the management platform may further determine
the basic information and status information of the related
object based on the event-related information; when the
management platform determines a related object as goods,
the management platform may further determine the loca-
tion information and damage situation of the related object
based on the event-related information.

[0061] In some embodiments, the management platform
may determine the information and status of the related
objects through the following methods: extracting image
frames based on monitoring information; and determining
the information and status of the one or more related objects
by performing image recognition on the image frames.
[0062] In some embodiments, the event-related informa-
tion may include monitoring information. The monitoring
information may be information obtained by using a moni-
toring device (such as a camera), for example, monitor
image information, monitor video information, etc. The
monitoring information may reflect the disaster-stricken
situation of the related objects in the disaster. For example,
when a related object is a person, the state of the person in
the monitoring information may reflect the mental state and
physical state of the related object in the disaster event. As
another example, when a related object is goods (or thing),
the monitoring information may reflect the location infor-
mation and damage degree of the related object in the
disaster event.

[0063] In some embodiments, the monitoring device may
shoot the related objects in the disaster event to obtain the
monitoring information. For example, when a traffic acci-
dent occurs, the camera in the road (for example, the
crossroads and the entrance) may shoot an accident vehicle
and an accident person to obtain monitoring information. As
another example, when a fire occurs, the drone may be sent
to the fire scene to shoot videos to obtain the monitoring
information.

[0064] The image frames may refer to a unit image screen
in the monitoring information. For example, an image frame
may be a picture or an action. Different image frames may
correspond to different time points in the monitoring infor-
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mation. In some embodiments, the monitoring information
may include a plurality of continuous image frames, and a
plurality of continuous image frames may form a set of
monitoring videos.

[0065] In some embodiments, the management platform
may extract image frames based on the monitoring infor-
mation. For example, the management platform may extract
a plurality of image frames from the monitoring video
according to a specific time interval (for example, 5 seconds,
10 seconds, and 1 minute). As another example, the man-
agement platform may randomly extract a plurality of image
frames corresponding to a plurality of time points from the
monitoring video.

[0066] Image recognition may refer to the process of
analyzing and processing an image to identify an image
feature. The image feature may be a feature of a target in the
image. For example, an image feature may include a target
type (for example, people or goods), a target action, a target
position, etc. In some embodiments, the management plat-
form may recognize image frames to obtain image features
in the monitoring video. For example, the management
platform may directly perform face recognition on a person
(that is, the disaster-stricken object) in an image frame to
determine the identity information of the disaster-stricken
object. As another example, the management platform may
perform image recognition on an image frame to obtain a
position of a target in the monitoring video. As another
example, the management platform may perform image
recognition on an image frame to obtain target movement
(target action) or a movement trajectory in the monitoring
video.

[0067] In some embodiments, the management platform
may perform image recognition on an image frame to
determine the information and status of the related objects.
In some embodiments, the management platform may per-
form image recognition on one or more image frames to
obtain the image features in the monitoring video, and then
determine the information and status of the related objects
based on the image features in the monitoring video. For
example, the management platform may perform image
recognition on a plurality of image frames to obtain a
plurality of object actions in the monitoring video, and then
determine the information and status of the related objects
based on the relationship between a plurality of object
actions. Merely by way of example, when analyzing the
monitoring video in the disaster-stricken house after the
earthquake, if a related object in an image frame is human,
it may be considered that the condition of the related object
is very likely to be injured and enter a coma by determining
that the related object does not move or has no action for
more than a preset time threshold based on image recogni-
tion on a plurality of image frames obtained. As another
example, the management platform may perform image
recognition on one or more image frames to obtain image
features in the monitoring video and compare the image
features with standard image features to determine the
information and status of the related objects. Standard image
features may refer to features of images that are not disaster-
stricken by disaster events.

[0068] For more descriptions of determining the informa-
tion and status of the related objects, see FIG. 4 and FIG. 5§
and its description.
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[0069] Step 330, determine one or more contact persons
who need to be notified based on the information of the one
or more related objects.

[0070] The one or more contact persons may be persons
related to the one or more related objects. For example,
when a related object is a person, the contact persons may
include relatives, friends, colleagues, etc. of the related
object. As another example, when a related object is goods,
the contact persons may include a person to which the
related object belongs, relatives, friends, colleagues of the
person to which the related object belongs, etc. In some
embodiments, the contact persons may also be disaster
rescue personnel or handling personnel corresponding to the
area of the disaster occured, such as 119, or government staff
such as traffic police and public security police.

[0071] In some embodiments, information such as each
related object and its corresponding contact persons and
contact information may be stored in the storage device
(such as storage device 130) in advance. After determining
the information of the related object, the contact persons
who need to be notified may be determined based on the
pre-stored message.

[0072] In some embodiments, the management platform
may determine one or more contact persons who need to be
notified based on the information of the one or more related
objects. In some embodiments, the management platform
may judge the disaster-stricken degree of the related objects
based on the information of the related objects, and then
determine the contact persons who need to be notified
according to the disaster-stricken degree. The more severe
the disaster-stricken degree of the related objects, the larger
the number or scope of the persons who need to be notified.
For example, when the disaster-stricken degree of a related
object is mild, the contact person who needs to be notified
is a relative of the related object (such as a direct relative).
As another example, when the disaster-stricken degree of the
related object is severe, the contact persons who need to be
notified are relatives and friends of the related object.
[0073] In some embodiments, the management platform
may also determine the contact person who needs to be
notified based on the information of the related object and
relationship map. The relationship map may refer to a map
related to the related objects. The relationship map may
reflect the relationship between different related objects. For
more descriptions of determining the contact person who
needs to be notified based on the relationship map of the
related object, see FIG. 6 and FIG. 7 and their instructions.
[0074] Step 340, send notification information to the one
or more contact persons by sending the notification infor-
mation to the user platform through the service platform.
[0075] The notification information may be information
related to the related objects, for example, the position of a
related object, whether the related object is safe, the disaster-
stricken degree, the disaster-stricken time, etc. The contact
persons may know the information related to the related
objects from the notification information. In some embodi-
ments, the method of notification information may include
but is not limited to SMS notification, APP notification,
telephone notification, broadcast notification, etc. In order to
reduce communication occupation, the method of notifica-
tion information may be SMS notification or APP notifica-
tion.

[0076] In some embodiments, the management platform
may send the notification information (e.g., notification
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messages) to the user platform through the service platform
to send notification information to the contact persons. For
example, the management platform may obtain the contact
way of the contact persons based on the contact persons who
need to be notified in step 330 and then send notification
information to the contact persons according to the contact
way through the service platform.

[0077] Some embodiments of the present disclosure may
automatically determine the information and status of the
related objects through the information related to the disas-
ter-stricken event, and determine the contact persons who
need to be notified and send the notification information
(e.g., messages) to the contact person, thereby reducing
communication occupation.

[0078] It should be noted that the description of the
relevant process 300 is merely for example and description,
without limiting the scope of the present disclosure. Process
300 may be made various modifications and changes by
those skilled in the art under the guidance of the present
disclosure. However, these modifications and changes are
still within the scope of the present disclosure.

[0079] FIG. 4 is a flowchart illustrating an exemplary
process for obtaining information and status of one or more
related objects according to some embodiments of the
present disclosure. As shown in FIG. 4, process 400 includes
the following steps. In some embodiments, process 400 may
be performed by the management platform 230.

[0080] Step 410, extract image frames based on the moni-
toring information, and determine a type of a vehicle in a
target area by performing target recognition on the image
frames.

[0081] The target area may be an area within a certain
distance from the disaster-stricken area. In some embodi-
ments, the target area may include the disaster-stricken
center area, the disaster-stricken spread area, and the disas-
ter-stricken buffer area. The disaster-stricken degrees of
different positions in the target area may be different. For
example, the disaster-stricken degree of the disaster-stricken
center area is higher than that of the disaster-stricken spread
area, and the disaster-stricken spread area is higher than that
of the disaster-stricken buffer area.

[0082] Target recognition refers to the process of deter-
mining a target of information such as the image and other
information, for example, determining that the image con-
tains a target vehicle, a target device, etc. In some embodi-
ments, target recognition may be implemented based on
judging the type and features of the target. In some embodi-
ments, target recognition may be implemented based on the
analysis and processing by an artificial mode or machine
learning models.

[0083] The type of the vehicle may refer to category
information of the target vehicle. The type of the vehicle
may be distinguished according to a feature of the vehicle,
the purpose and function of use of the vehicle. In some
embodiments, the type of the vehicle may include a public
vehicle and a private vehicle.

[0084] The public vehicle may refer to a vehicle for social
services. For example, public vehicles may include buses,
subways, public passenger cars, taxis, etc.

[0085] The private vehicle may refer to a vehicle for
individual/family services. For example, private vehicles
may include private cars, private trucks, and private pas-
senger cars.
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[0086] In some embodiments, the management platform
may extract image frames based on the monitoring infor-
mation, and determine a type of a vehicle in the target area
by performing target recognition on the image frames. For
example, the management platform may extract image
frames based on the monitoring information, obtain a target
feature by performing target recognition on the image
frames, and determine the type of the vehicle in the target
area according to the target feature. In some embodiments,
the management platform may perform target recognition on
a plurality of target vehicles in the image frames to obtain
features of the corresponding vehicles, and determine the
type of the vehicle corresponding to each vehicle according
to the feature of each vehicle.

[0087] Step 420, in response to the type of the vehicle
being the public vehicle, obtain ticket checking information
of passengers of the public vehicle, and determine identities
of the passengers in the public vehicle based on the ticket
checking information of the passengers.

[0088] Ticket checking information may be the corre-
sponding voucher information when passengers get on a
public vehicle. For example, the ticket checking information
includes ticket information, identity information, account
information, card swiping information, health code infor-
mation, etc. Merely by way of example, passengers may get
on the public vehicle through scanning documents (such as
1D cards, student IDs, passports, etc.). At this time, the ticket
checking information may include identity information of
the passengers. As another example, passengers may get on
the public vehicle by scanning a QR code in the car app. At
this time, the ticket checking information may include
account information of the passengers. As another example,
passengers may get on the public vehicle by swiping cards.
At this time, the ticket checking information may include
card swiping information of the passengers. As another
example, passengers need to scan their health codes when
riding. At this time, the ticket checking information may
include health code information of the passengers.

[0089] In some embodiments, when the type of vehicle is
a public vehicle, the management platform may obtain the
ticket checking information of passengers of the public
vehicle, and determine the identities of the passengers in the
vehicle based on the ticket checking information of the
passengers. In some embodiments, the management plat-
form may determine passenger information based on the
ticket checking information of passengers of the public
vehicle, thereby determining the identities of the persons (or
passengers) in the vehicle. For example, the management
platform may determine the identity and family address of a
passenger according to the document (such as the ID card)
scanned when passenger gets on the public vehicle. As
another example, the management platform may determine
the identity and contact information of a passenger based on
the health code scanned when the passenger gets on the
public vehicle.

[0090] Step 430, in response to the type of the vehicle
being the private vehicle, determine a license plate number
of the private vehicle by performing image recognition on
the image frames, and determine an identity of an owner of
the private vehicle based on the license plate number.
[0091] Insome embodiments, when the management plat-
form extracts image frames based on monitoring informa-
tion, images of the image frames may include a license plate
of the private vehicle. The license plate number of the
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private vehicle may be determined by performing image
recognition on the license plate of the private vehicle.

[0092] In some embodiments, when the type of vehicle is
a private vehicle, the management platform may perform
image recognition on the license plate in the image frames
to determine an image feature of the license plate, thereby
determining the license plate number of the private vehicle.
The license plate number of the private vehicle corresponds
to the owner of the private vehicle. The management plat-
form may determine the owner’s identity according to the
license plate number of the private vehicle.

[0093] The identities of persons (or a person) in the
vehicle (e.g., passengers of the vehicle, or owner of the
vehicle) may be determined in different ways through dif-
ferent types of vehicles, the identity of the person in the
vehicle can be quickly and accurately determined according
to information related to different vehicles (for example,
ticket checking information of passengers, license plate
number) to ensure that the persons in the vehicle in the target
area may be not missed.

[0094] In some embodiments, determining the informa-
tion and status of one or more related objects based on the
event-related information also includes: identifying an
appearance image of the vehicle through a model to deter-
mine the integrity of the appearance of the vehicle; and
based on the integrity of the appearance of the vehicle,
evaluating the status of persons in the vehicle.

[0095] The status of the persons in the vehicle may refer
to the physical state and/or mental state of the persons in the
vehicle. In some embodiments, the status of the persons in
the vehicle may include physical state, for example, safety,
slight injuries, minor injuries, serious injuries, etc. In some
embodiments, the status of the persons in the vehicle may
include the mental state, for example, coma state and awake
state.

[0096] Insome embodiments, the appearance image of the
vehicle may be identified through the model to determine the
integrity of the vehicle (or the integrity of the appearance of
the vehicle); and then the model evaluates the status of the
persons in the vehicle based on the integrity of the appear-
ance of the vehicle.

[0097] The model may refer to a machine learning model,
such as an evaluation model. The evaluation model may
evaluate the integrity of the vehicle and the status of the
persons in the vehicle. In some embodiments, the evaluation
model may include an integrity judgment layer and a status
assessment layer. The integrity judgment layer is used to
assess the integrity of the vehicle (or vehicle integrity). The
status assessment layer is used to assess the status of the
persons in the vehicle.

[0098] The input of the integrity judgment layer may be
appearance data of the vehicle. For example, the input of the
integrity judgment layer may include one or more of the
deformation degree of the vehicle body, the defect condition
of' a component of the vehicle body, and the change condi-
tion of the color of the vehicle body. The output of the
integrity judgment layer may be the result of vehicle integ-
rity judgment. In some embodiments, the result of vehicle
integrity judgment may be output in the form of percentages.
For example, the vehicle integrity is 60%, 80%, etc. In some
embodiments, the result of the vehicle integrity judgment
may be described by the level of damage, for example, the
degree of minor damage, severe damage, etc.
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[0099] The input of the status assessment layer may be the
output of the integrity judgment layer. That is, the input of
the status assessment layer may be the result of vehicle
integrity judgment. The output of the status assessment layer
may be the state of the persons in the vehicle. For example,
the output of the status assessment layer may include the
mental state of the persons in the vehicle, such as coma state
and awake state. As another example, the output of the status
assessment layer may include the injury condition of the
persons in the vehicle, such as safety, slight injuries, minor
injuries, serious injuries, etc.

[0100] In some embodiments, the training data of the
evaluation model may be a plurality of groups of training
samples with a label, and the training samples may be the
appearance data of the vehicle. The appearance data of the
vehicle may be derived from the image frames extracted in
the monitoring information. The label of the training
samples of the evaluation model is the status of the persons
in the vehicle.

[0101] In some embodiments, the training method for the
evaluation model may be joint training. The evaluation
model may train the initial integrity judgment layer and
initial status assessment layer based on a large number of
training data with a label. Specifically, the training data with
a label may be input to the initial integrity judgment layer to
obtain the output result of the initial integrity judgment
layer; the output result of the initial integrity judgment layer
is then input into the initial status assessment layer to obtain
the output result of the initial status assessment layer. The
parameters of the initial integrity judgment layer and the
initial status assessment layer are updated by training until
a middle integrity judgment layer and a middle status
assessment layer after the training meet a preset condition,
and the integrity judgment layer and status assessment layer
which have been trained are obtained. The preset condition
may be that the loss function is less than a threshold, or
convergence, or the training cycle reaches a threshold.
[0102] Based on the integrity of the vehicle’s appearance,
the status of the persons in the vehicle are initially deter-
mined by the model, thereby reducing the time of manual
judgment, and improving the efficiency of determining the
information and status of the related objects.

[0103] It should be noted that the description of the
above-mentioned process 400 is only for examples and
descriptions, but does not limit the scope of the application
of'the present disclosure. For those skilled in the art, various
modifications and changes may be made to the process 400
under the guidance of the present disclosure. However, these
modifications and changes are still within the scope of the
present disclosure.

[0104] FIG. 5 is a flowchart illustrating an exemplary
process for obtaining information and status of one or more
related objects according to some other embodiments of the
present disclosure. As shown in FIG. 5, process 500 includes
the following steps. In some embodiments, the process 500
may be executed by the management platform 230.

[0105] Step 510, obtain a type of a target building.
[0106] The target building may refer to a building in the
target area, for example, the building in the disaster-stricken
center area, the building in the disaster-stricken spread area,
and the building in the disaster-stricken buffer area.

[0107] The type of the building may refer to a category of
the building. The type of the building may be distinguished
according to a feature of the building, the purpose and the
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function of the use of the building. In some embodiments,
the type of the building may include a residential building
and a commercial building.

[0108] The residential building may refer to a house
building that is used to provide residence. For example, the
residential building may include a villa, an apartment, a
dormitory, and other residential houses.

[0109] The commercial building may be a building used to
provide commercial operations. For example, the commer-
cial building may include a place of commercial business
management, such as a shopping mall or a business office
building. As another example, the commercial building may
include a service industry building, such as a hotel, a guest
house, a restaurant, etc. As another example, the commercial
building may also include an entertainment facility building,
such as a playground, a gymnasium, etc.

[0110] In some embodiments, the management platform
may obtain the type of the target building. The management
platform may obtain the type of the target building from the
object platform through the sensor network platform. In
some embodiments, the object platform may use the per-
ception module to obtain the information of the target
building and process the information of the target building
to determine the type of the building, and the management
platform obtains the type of the building through the sensor
network platform. For example, the object platform may use
the camera to obtain an image (e.g., an appearance image, or
internal use image) of the target building, and determine the
type of the target building based on the appearance image or
internal use image of the target building. In some embodi-
ments, users may enter the type of the building on the user
platform, and the management platform obtains the type of
target building from the user platform through the service
platform.

[0111] Step 520, in response to the type of the target
building being the residential building, obtain family infor-
mation of the residential building, and determine the infor-
mation of the one or more related objects based on the
family information.

[0112] Family information may refer to information
related to family life, for example, family member informa-
tion, family location, family consumption, etc. Family mem-
ber information may include the names, contact, and work-
ing addresses of the family members. In some embodiments,
the management platform may obtain property information
corresponding to the residential building based on the resi-
dential building, and obtain family information based on the
property information.

[0113] In some embodiments, when the building type is a
residential building, the management platform may obtain
family information in the residential building and determine
the information of the related objects based on the family
information. For example, the management platform may
determine family member information based on the family
information and determine the information of the related
objects based on the family member information (for
example, relatives of the related objects).

[0114] In some embodiments, when the building type is a
residential building, the management platform may deter-
mine the information and status of the related objects
through the following methods: obtaining energy consump-
tion information of each family in the target building;
determining an energy consumption amount of each family
after the occurrence of the disaster event based on the energy
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consumption information; and determining the status of the
related object based on the energy consumption amount.
[0115] Energy consumption information may refer to vari-
ous energy information consumed by each family in life. For
example, the energy consumption information may include
water use information, electricity use information, gas use
information, etc. In some embodiments, the management
platform may obtain property information corresponding to
the residential building based on the residential building,
and obtain the energy consumption information of each
family based on the property information.

[0116] Energy consumption amount may refer to the
amount of energy consumed actually by each family within
a certain period. Energy consumption amount may corre-
spond to the energy consumption of different energy con-
sumption information. For example, energy consumption
amount may include a water use consumption amount, an
electricity use consumption amount, a gas use consumption
amount, etc. In some embodiments, the energy consumption
amount may be determined according to the energy con-
sumption information. For example, the water use consump-
tion amount may be determined according to the water use
information; the electricity use consumption amount may be
determined based on the electricity use information; gas use
consumption amount may be determined according to the
gas use information.

[0117] In some embodiments, the energy consumption
amount may be used to reflect whether a family is in a
normal living state. For example, when the value of the
energy consumption amount of a family is within a normal
range, it may indicate that the family is in a normal living
state; when the value of the energy consumption amount of
a family exceeds the normal range, it may indicate that the
family is in an abnormal living state.

[0118] In some embodiments, the management platform
may determine the status of the related objects based on the
energy consumption amount. For example, the management
platform may determine whether a family is in a normal
living state based on the energy consumption amount of the
family, and then determine the status of the related objects
according to the living state of the family.

[0119] Merely by way of example, when the energy is
used normally, it means that the family life is normal, and it
may be judged that the persons (that is, the related objects)
in the house are safe. Alternatively, the management plat-
form may also determine whether the persons in the house
are safe according to the fluctuation range of the energy
consumption. If the fluctuation range of the energy con-
sumption is not large and is in the normal consumption
range, it may be judged that the persons in the house are safe.
At this time, safety information may be sent to relatives and
friends of the related objects. As another example, when the
energy is not consumed (probably because of the existence
of refrigerators, the energy may be consumed), it means that
the living state of the family is abnormal, and no one is in
the house or no one uses energy. At this time, the manage-
ment platform may further determine the real situation in the
house, and determine the contact persons who need to be
notified and the content of the notification information (such
as security or danger) according to the real situation.
[0120] In some embodiments, determining the informa-
tion and status of the related objects based on the event-
related information may also include: determining whether
the contact persons need to be notified according to the
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status of the related objects. For example, when a related
object is safe, the management platform may not inform a
contact person or send the notification information that the
related object is safe to the contact person. As another
example, when a related object is in danger, the management
platform may send the notification information that the
related object is in danger to the contact person, so that the
contact person may know about the status of the related
object.

[0121] In some embodiments, the status of the related
objects is different, and the contact persons who need to be
notified may be different. The scope of the contact persons
who need to be notified may be determined according to the
status of the related objects. For example, when a related
object is in danger, such as being in a coma state, the
determined contact persons may include the relatives (direct
relatives, close relatives) of the related object, and friends
who contact frequently with the related object, and corre-
sponding rescue personnel (such as medical personnel), etc.
As another example, when a related object is safe, such as
being in normal life, the determined contact persons may
include the direct relatives of the related object.

[0122] In some embodiments, the determined contact per-
sons who need to be notified according to the status of the
related objects may be in the risk area (for example, the
target area). In this case, it may be determined whether the
scope of notification needs to be expanded according to the
status of the notified persons (that is, the status of the contact
persons). For example, related object 1 and related object 2
are in a risk area and are the contact persons of each other.
When related object 1 and/or related object 2 are in danger,
the scope of notification may be expanded to ensure that the
contact persons after the expansion include at least one
person not being in the risk area.

[0123] Step 530, in response to the type of the target
building being the commercial building, obtain corporate
information of the commercial building, and determine the
information of the one or more related objects based on a
social security relationship corresponding to the corporate
information.

[0124] Corporate information may refer to information
related to a corporation, for example, corporate basic infor-
mation, corporate employee information, corporate opera-
tion information, etc. Corporate basic information may
include information such as the registration time of a cor-
poration, the corporate legal person and the basic informa-
tion thereof, and the business status of the corporation.
Corporate employee information may include information
such as the basic information of corporate employees (such
as name, contact information, family address, employment
time, job, etc.) and social security information of the
employees. In some embodiments, the management plat-
form may obtain information about the person in charge of
the corporation (such as the legal person) from the user
platform through the service platform, and obtain the cor-
porate information from the person in charge of the corpo-
ration.

[0125] In some embodiments, based on the social security
relationship between the corporation and corporate employ-
ees, the information of the related objects may be deter-
mined based on the corporate information. For example,
when the type of the target building is a commercial build-
ing, the management platform may obtain corporate infor-
mation in the commercial building and determine the infor-
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mation of the related objects based on the social security
relationship corresponding to corporate information.

[0126] In some embodiments, determining the informa-
tion and status of the related objects based on event-related
information may also include: obtaining an image of the
target building through the satellite, and determining
whether the target building is damaged by image recogni-
tion. When the target building is basically not damaged, the
management platform may preliminarily determine that a
person in the target building is safe and send the notification
information to a contact person of the person in the target
building. When the target building is damaged, the drone
may be sent into the target building to shoot videos, the
management platform further confirms the status of the
person in the target building, and determines the contact
person who need to be notified according to the status of the
person.

[0127] Whether the target building is damaged can be
determined in a more convenient and fast way by using the
satellite image recognition, and the use of the drone can be
more accurate to avoid waste of resources by sending the
drone to shoot images when the target building is damaged.

[0128] In some embodiments, when using satellite image
recognition to determine whether the target building is
damaged, face recognition and posture recognition may be
performed on a person taken by the drone to judge the status
of the person. The management platform may determine the
identity of the person by performing face recognition on the
person taken by the drone and determine the action infor-
mation of the person by performing posture recognition on
the person taken by the drone. Action information of the
person may include keeping static, moving, etc. Action
information of the person may be used to reflect the status
of the person. For example, when a person is kept static, the
person may be determined to be injured, for example, the
person is in a coma. As another example, when a person is
sometimes slowly moving and sometimes kept static, it may
be determined that the person may be hindered by obstacles,
resulting in unable to move. As another example, when a
person moves normally, it may be determined that the person
is safe. The management platform may determine the status
of the person according to the action information of the
person and the identity of the person, and then determine the
contact persons who need to be notified according to dif-
ferent status.

[0129] The use of drones can improve the recognition
efficiency of face recognition and posture recognition so that
the position of the person can be accurately determined, and
the surrounding situation can be confirmed to facilitate
subsequent rescue.

[0130] It should be noted that the description of the
above-mentioned process 500 is only for examples and
descriptions, but does not limit the scope of the application
of'the present disclosure. For those skilled in the art, various
modifications and changes may be made to the process 500
under the guidance of the present disclosure. However, these
modifications and changes are still within the scope of the
present disclosure.

[0131] FIG. 6 is a flowchart illustrating an exemplary
process for determining one or more contact persons accord-
ing to some embodiments of the present disclosure. In some
embodiments, process 600 may be executed by the manage-
ment platform 230.
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[0132] In some embodiments, determining the contact
persons who need to be notified based on the information of
the related objects may include: determining the contact
persons who need to be notified based on the information of
the related objects and a relationship map.

[0133] The relationship map may refer to a map related to
the related objects. The relationship map may include a
plurality of nodes and a plurality of edges. In the relationship
map, the nodes may be nodes generated according to the
related objects. The type of nodes may include object nodes,
house nodes, institution nodes, etc. Object nodes refer to
nodes generated according to the related objects and corre-
sponding contact persons. House nodes refer to nodes rep-
resenting houses. Institution nodes refer to nodes based on
institutions.

[0134] For example, seeing FIG. 6, the relationship map
corresponding to the related object A may include “Object
17, “Object 27, “Object 47, “House 17, “Institution 2” and
other nodes. “Object 1” corresponds to the related object A,
“Object 2” is the father of “Object 17, “Object 4” is a friend
of “Object 17, “House 1” is the place of residence of “Object
17, “Institution 2” is the workplace of “Object 1”.

[0135] A node feature may include the identification of a
related object (for example, type), contact methods (e.g.,
telephone, social APP account, etc.), etc. Different types of
nodes may include different node features. For example, a
node feature of an object node may include object name,
contact information, etc. The node feature of a house/
institution node may include the address and the owner of
the house/institution, or the like.

[0136] In some embodiments, a plurality of nodes may be
connected by the edges, and the attributes of the edges may
reflect the relationship between nodes. In some embodi-
ments, an attribute of an edges connecting the object nodes
may include social types (such as relatives, friends, col-
leagues, etc.), social density (such as high-frequency con-
tact, low-frequency contact), etc. For example, “Object 17
and “Object 2” are connected by an edge. Based on the
attribute of this edge, the social type and social density
between “Object 1 and “Object 2” may be determined. For
example, seeing FIG. 6, based on the attribute of the edge
between “Object 17 and “Object 27, it may be determined
that “Object 1” and “Object 2” are father-son relationship,
and “Object 1” and “Object 2” are the high-frequency
contact person of each other.

[0137] In some embodiments, the attributes of edges that
connect different types of nodes may include residence
place, work, address, preset notification person, etc. For
example, “Object 4” and “House 3” are connected based on
an edge. Based on the attribute of this edge, it may be
determined that: “Object 4” living in “House 3”, the address
of “House 3”, and the preset notification person of “Object
4” is the person in “House 3”. In some embodiments, the
edges of the relationship map may have a weight (not shown
in the figure) to indicate the importance of the node corre-
sponding to the contact person to the object node corre-
sponding to the related object.

[0138] “Object 17, “Object 27, “Object 37, “Object 4” and
“Object 5” in the relationship map shown in FIG. 6 may be
used as the related objects, or as the contact persons of the
related objects. It may be understood that the relationship
map in FIG. 6 is only used to briefly explain the relationship



US 2023/0377349 Al

between the objects. This map is only a simple relationship
map. In fact, the relationship map may include more nodes
and more edges.

[0139] Insome embodiments, the relationship map may be
completed in advance and may be updated dynamically. For
example, the relationship map may be established artificially
in advance, and the relationship map may be updated
according to different situations (such as increase, delete,
etc.).

[0140] In some embodiments, the management platform
may determine the contact persons who need to be notified
based on a preset rule and the relationship map.

[0141] The preset rule may be a pre-formulated notifica-
tion rule. Under the preset rule, the management platform
may send notification information to people in different
scopes according to the status of the related objects. For
example, when a related object is safe, the management
platform may send notification information to a high-fre-
quency contact person and a preset notification person (a
preset person to be notified) of the related object based on
the relationship map. For another example, when there is a
certain risk of a related object, the management platform
may expand the scope of the notification based on the
relationship map, such as send notification information to
persons in the residential place, the located address, the
high-frequency contact person, and the preset notification
person.

[0142] In some embodiments, determining contact per-
sons who need to be notified based on the information of the
related objects may also include: determining a weight of an
edge in the relationship map based on an event type of a
disaster event; determining priority values of candidate
contact persons based on the relationship map; and deter-
mining a count of the contact persons who need to be
notified based on the severity degree of the disaster event.
[0143] The event type may refer to a type of a disaster
event, for example, earthquakes, floods, fires, or other acci-
dents (such as car accidents), etc.

[0144] The weight of the edge may refer to the importance
of the edge. The weight of the edge may represent the
importance of a node to the object node corresponding to the
related object. In some embodiments, the weights of the
edges connecting different nodes may be different.

[0145] In some embodiments, the weight of the edge may
be set in advance.

[0146] In some embodiments, the weight of the edge may
be determined according to the type of event. For example,
when the event type is an earthquake, the weight of the edge
connecting the object node and the house node may be
relatively large. As another example, when the type of event
is a traffic accident, the weight of the edge connecting the
object node and the object node may be relatively large.

[0147] Candidate contact persons may refer to one or more
contact persons who need to be notified temporarily deter-
mined. The final determined contact persons may be deter-
mined from the candidate contact persons.

[0148] The priority values of the candidate contact persons
may refer to the scores of the candidate contact persons in
the rank of determining the actual contact persons (final
determined contact persons) of the related objects. The
higher a priority value of a candidate contact person, the
higher the score of the candidate contact person in the rank
of determining the actual contact persons, and the greater the
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possibility that the candidate contact person is finally deter-
mined as the actual contact person of the related objects.
[0149] In some embodiments, the management platform
may determine the priority values of the candidate contact
persons based on the relationship map. In some embodi-
ments, a priority value of a candidate contact person may be
determined according to the number of hops of neighbors of
the node where the candidate contact person is located and
the node where a related object is located.

[0150] The number of hops of neighbors may refer to the
number of intermediate nodes involved in the shortest route
from one node to another. The fewer the number of hops of
neighbors between two nodes, the closer the relationship
between the two nodes. In some embodiments, the value of
the number of hops of neighbors may be natural numbers
such as 0, 1, 2, and 3, or the like.

[0151] For example, seeing FIG. 6, “Object 17 and
“Object 2” directly connected by the edge, the number of
hops of neighbors between “Object 1” and “Object 2” may
be zero. As another example, the shortest route from “Object
17 to “Object 3” is “Object 17-“Object 2”-“Object 3, then
the number of hops of neighbors between “Object 1 and
“Object 3” may be 1. As another example, the shortest route
from “Object 17 to “House 2” is “Object 1”-“Object 2”-“Ob-
ject 3”-“House 27, then the number of hops of neighbors
between “Object 1” and “House 2” may be 2.

[0152] In some embodiments, the fewer the number of
hops of neighbors between a node where a candidate contact
person is located and a node where a related object is
located, the closer the relationship between the candidate
contact person and the related object, and the greater the
priority value of the candidate contact person.

[0153] In some embodiments, the priority value of each of
the candidate contact persons may be determined according
to the weight of the edge between the node where the
candidate contact person is located and the node where each
of' the related objects is located. For example, the greater the
weight of the edge of the node where the candidate contact
and the related object are located, the closer the relationship
between the candidate contact and the related object, and the
greater the priority value of the candidate contact person. In
some embodiments, the weight of the edge may be artifi-
cially specified, or the weight of the edge may be distributed
according to a weight distribution rule formulated.

[0154] The severity degree of the disaster event may
reflect the disaster-stricken situation of the related objects.
For example, the higher the severity degree of the disaster
event, the more serious the disaster-stricken situation of the
related objects.

[0155] In some embodiments, the number of contact per-
sons may be determined according to the severity degree of
the disaster event. For example, when the disaster is more
serious, it may be determined that the contact persons who
need to be notified include at least 10 people. When the
disaster is generally serious, it may be determined that the
contact persons who need to be notified include at least 5
people. In some embodiments, according to the determined
number of contact persons who need to be notified, the
management platform may select candidate contact persons
with large priority values (for example, the top 10 and the
top 5) from the candidate contact persons as the contact
persons finally to be noticed.

[0156] By determining the contact persons who need to be
notified through the weight of the edge and the priority
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values of the candidate contact persons, it can ensure that the
notification information is sent to relatives and friends who
are related to related objects in time and do not disturb other
unrelated persons. In some embodiments, the number of
contact persons may be related to the confidence degree
outputted when determining the identities of the related
objects based on image recognition.

[0157] The confidence degree may refer to the credibility
degree of identifying the information of the related objects.
For example, the confidence degree may include the cred-
ibility degree of the identities of the related objects. The
confidence degree may be used to reflect the accuracy
degree of the information of the related objects. The confi-
dence degree may be represented by real numbers, percent-
ages, etc. The confidence degree may be output together
with the recognition result by the model. In some embodi-
ments, the higher the confidence degree of the determined
information of the related objects by the image recognition,
the larger the number of contact persons who need to be
notified.

[0158] In some embodiments, the determining identity
based on image recognition may do not limit to determine
identity based on image recognition on a person, also on
license plate numbers, buildings, etc. For example, the
identity of the owner of the vehicle may be determined based
on the recognition on the license plate number of the vehicle
in the traffic accident, the number of contact persons may be
determined based on the confidence degree of the recog-
nized license plate number. The higher the confidence
degree of the recognized license plate number, the larger the
number of the corresponding contact persons who need to be
notified.

[0159] By establishing the corresponding relationship
between the confidence degree and the number of contact
persons who need to be notified, when the identity of the
related objects is unknown, disturbance of non-related per-
son can be avoided because of the excessive number of
contact persons notified, and waste of public resources on
the platform can be avoided.

[0160] Insomeembodiments, when the weight of the edge
in the relationship map is determined, the weight of the edge
involved in a common node may be increased.

[0161] A common node may be a node that has an edge
with both a related object and a contact person. The type of
the common node may include one or more of an object
node, a house node, an institution node, etc. For example,
“Object 27, “Institution 17, and “House 1” in FIG. 6 may be
common nodes. For more explanations about common node
and how to determine the common node, see FIG. 7.
[0162] In some embodiments, the management platform
may determine the common node in the relationship map
based on the relationship map, and increase a weight of an
edge involved in the common node. For example, the basic
weight of the edge between the candidate contact person and
the related object may be set as 1. When the candidate
contact person has edges with other n related objects at the
same time, the weight of the candidate contact person is
increased by 0.5 for each related object. In the end, the
weight of the edge between the candidate contact person and
the related object is increased to be 1+0.5%n. Merely by way
of example, seeing FIG. 6, setting “Object 2” as the related
object, “Object 3” as a candidate contact person, the basic
weight of the edge between “Object 2”” and “Object 37 is 1,
and “Object 3” also has edges with two other related objects,
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namely “House 2” and “Institution 1”. Thus, the weight of
“Object 3” is increased by 0.5 for “House 2” and “Institution
17, respectively. The weight of the edge between “Object 2”
and “Object 3” may be finally determined to be 14+0.5%2=2.
[0163] It should be noted that the value of the increase in
the weight of the candidate contact person may not be
limited to the above 0.5, and it may also be other appropriate
values, such as 0.1, 0.3, 0.6, etc. The value of the weight of
the candidate contact person increased for the related object
may be set according to the actual situation.

[0164] It may ensure that candidate contact persons may
receive the notification information in time by increasing the
weights of the edges of the candidate contact persons
connected to one or more related objects.

[0165] It should be noted that the description of the
above-mentioned process 600 is only for examples and
descriptions, but does not limit the scope of the application
of the present disclosure. For those skilled in the art, various
modifications and changes may be made to the process 600
under the guidance of the present disclosure. However, these
modifications and changes are still within the scope of the
present disclosure.

[0166] FIG. 7 is another flowchart illustrating an exem-
plary process for determining one or more contact persons
according to some embodiments of the present disclosure.
As shown in FIG. 7, process 700 includes the following
steps. In some embodiments, process 700 may be executed
by the management platform 230.

[0167] Step 710, obtain social subgraphs corresponding to
related objects of the one or more related objects based on
the relationship map, respectively, each of the social sub-
graphs meeting a preset requirement.

[0168] The preset requirement may refer to a requirement
of an adjacency degree of an edge connected to a related
object. For example, the preset requirement may be that the
adjacency degree of the edge connected to a certain object
node is at least 2.

[0169] The adjacency degree may refer to a distance
relationship between two nodes. For example, the adjacency
degree may include 1, 2, 5, etc. The adjacency degree being
1 means that the two nodes are directly connected. For
example, the related object is directly connected to the
contact person, and the adjacency degree of the related
object and the contact person is 1. The adjacency degree
being 2 indicates that the two nodes are connected through
another node. For example, the related object is “Object 17,
the wife of the related object is “Object 27, and the wife’s
brother is “Object 3”. The connection manner of “Object 17,
“Object 27, and “Object 3” is “Object 17*“Object 2”-“Ob-
ject 3”. The adjacency degree of “Object 1”” and “Object 3”
is 2.

[0170] The social subgraph may refer to a graph composed
of all nodes and edges thereof, wherein each of the nodes is
connected with an edge, and the adjacency degree of the
edge connected to an object node is not less than 1 and not
more than n (n>1). Taking the social subgraph which is a
graph composed of all nodes and edges thereof which are
connected with the edge, the adjacency degree of which
connected to the object node is not more than 2 as an
example, the social subgraph of “Object 3” in FIG. 7 is as
follows: there are three edges connected to “Object 37,
adjacency degree of which is 1, that is, “Object 3 is directly
connected with “House 27, “Institution 17, and “Object 2”
through the edges, respectively. There is one edge connected
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to “Object 37, the adjacency degree of which is 2, that is,
“Object 3” is respectively connected with “House 17,
“Object 17, “Object 5” through “Object 27, and the adja-
cency degree between “Object 3” and each of “house 17,
“Object 1”7 and “Object 5” is 2. “Object 27, “House 17,
“Object 17, “Object 57, “House 27, “Institution 17, and the
edges between these nodes constitute the social subgraph of
“Object 3”. In the same way, the social subgraph of “Object
4” may be composed of “Institutional 3”, “Object 57,
“Object 17, “House 17, “Object 27, and the edges between
these nodes.

[0171] In some embodiments, the management platform
may obtain social subgraphs of one or more related objects
that respectively meet the preset requirement based on the
relationship map. Social subgraphs may be graphs com-
posed of some nodes and some edges of the relationship
map. In some embodiments, the management platform may
select part of object nodes from the relationship map, and
determine the social subgraphs corresponding to the part of
object nodes according to all nodes and edges thereof which
are connected with an edge, the adjacency degree of which
connected the part of object nodes is not more than a
maximum of the adjacency degree. The maximum of the
adjacency degree may be set in advance.

[0172] Step 720, determine one or more common nodes
based on the social subgraphs corresponding to the related
objects.

[0173] A common node may refer to a node that appears
at least in the social subgraphs corresponding to two object
nodes. For example, the common node may include a node
that appears in the social subgraph corresponding to the
related object and appears in the social subgraph corre-
sponding to the contact person. Taking the social subgraph
of “Object 3” and “Object 4” in FIG. 7 as an example, the
nodes in the social subgraph of “Object 3” include “Object
2”, “House 17, “Object 17, “Object 57, “House 2”, and
“Institution 17, the nodes in the social subgraph of “Object
4” include “Institution 37, “Object 57, “Object 17, “House
17, and “Object 2”. Therefore, “Object 27, “House 17,
“Object 17, and “Object 5” are determined as common
nodes.

[0174] In some embodiments, the management platform
may determine the one or more common nodes based on the
social subgraphs corresponding to the related objects. For
example, the management platform may determine a com-
mon node of at least two social subgraphs based on the
social subgraphs corresponding to at least two related
objects. The type of the common node determined based on
social subgraphs may be an object node, a house node, an
institution node, etc.

[0175] Step 730, in response to the one or more common
nodes that meet a preset condition, determine one or more
persons corresponding to the one or more common nodes as
the one or more contact persons who need to be notified.
[0176] The preset condition may be a condition that a
condition needs to be met to determine a contact person who
needs to be notified. For example, the preset condition may
be that: a type of the common node is an object node. For
another example, the preset condition may be that: the
adjacency degree of the common node and the related object
is not larger than the preset value (such as 2).

[0177] Insome embodiments, after determining the one or
more common nodes according to the social subgraphs
corresponding to the one or more related objects, the man-
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agement platform may further determine whether each com-
mon node in the one or more common nodes meets the
preset condition based on the preset condition, and deter-
mine a person corresponding to the common node meeting
the preset condition as the contact person who needs to be
notified.

[0178] For example, when the preset condition is that: the
type of the common node is an object node, the common
nodes in the social subgraphs corresponding to “Object 3”
and “Object 4” include “Object 27, “House 17, “Object 17,
and “Object 57, “Object 27, “Object 1”” and “Object 5 are
object nodes, which meet the preset condition; “House 17 is
a house node and does not meet the preset condition. Based
on this, the management platform may determine the three
object nodes that meet the preset condition, namely “Object
2”, “Object 17 and “Object 5 as the contact persons who
need to be notified when “Object 3” and “Object 4” are both
used as related objects.

[0179] By determining the contact persons who need to be
notified through the common nodes, the candidate contact
persons with a high degree of association with the related
objects receive the notification information in time can be
ensured. The management platform may determine one or
more contact persons corresponding to one or more related
objects based on the one or more common nodes, so as to
notify all the persons need to be notified in one notice in the
time limit, thereby saving communication resources.
[0180] It should be noted that the description of the
above-mentioned process 700 is only for examples and
descriptions, but does not limit the scope of the application
of the present disclosure. For those skilled in the art, various
modifications and changes may be made to process 700
under the guidance of the present disclosure. However, these
modifications and changes are still within the scope of the
present disclosure.

[0181] The basic concepts have been described above,
apparently, for those skilled in the art, the above-mentioned
detailed disclosure is only used as an example, and it does
not constitute a limitation of the present disclosure.
Although there is no clear explanation here, those skilled in
the art may make various modifications, improvements, and
corrections for the present disclosure. Such modifications,
improvements, and corrections are suggested in the present
disclosure, so such modifications, improvements, and cor-
rections still belong to the spirit and scope of the exemplary
embodiments of the present disclosure.

[0182] Meanwhile, the present disclosure uses specific
words to describe the embodiments of the present disclo-
sure. For example, “one embodiment,” “an embodiment,”
and/or “some embodiments” mean that a certain feature,
structure, or characteristic is connected with at least one
embodiment of the present disclosure. Therefore, it should
be emphasized and noted that two or more references of “an
embodiment” or “one embodiment” or “an alternative
embodiment” in various places in the present disclosure do
not necessarily refer to the same embodiment. In addition,
some characteristics, structures, or characteristics of one or
more embodiments in this manual may be properly com-
bined.

[0183] Furthermore, the recited order of processing ele-
ments or sequences, or the use of numbers, letters, or other
designations therefore, is not intended to limit the claimed
processes and methods to any order except as may be
specified in the claims. Although the above disclosure dis-
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cusses through various examples what is currently consid-
ered to be a variety of useful embodiments of the disclosure,
it is to be understood that such detail is solely for that
purpose of description and that the appended claims are not
limited to the disclosed embodiments, on the contrary, are
intended to cover modifications and equivalent combina-
tions that are within the spirit and scope of the embodiments
of the present disclosure. For example, although the imple-
mentation of various components described above may be
embodied in a hardware device, it may also be implemented
as a software only solution, e.g., an installation on an
existing server or mobile device.

[0184] Similarly, it should be noted that to simplify the
expressions disclosed in the present disclosure and thus help
the understanding of one or more embodiments of the
invention, in the foregoing description of the embodiments
of this specification, various features may sometimes be
combined into one embodiment, drawings or descriptions
thereof. However, this disclosure method does not mean that
the characteristics required by the object of the present
disclosure are more than the characteristics mentioned in the
claims. Rather, claimed subject matter may lie in less than all
features of a single foregoing disclosed embodiment.
[0185] Some embodiments use numbers with description
ingredients and attributes. It should be understood that the
number described by such examples is used in some
examples with the modified words “about”, “approximate”
or “generally” to modify. Unless otherwise stated, “about”,
“approximate” or “generally” indicates that the number
allows a change of +20%. Correspondingly, in some
embodiments, the value parameters used in the present
disclosure and claims are approximate values. The approxi-
mate values may be changed according to the characteristics
of individual embodiments. In some embodiments, the
numerical parameters should consider the effective digits
specified and use a general digit reservation method.
Although in some embodiments of the present disclosure,
the numerical domain and parameters used to confirm the
range of its scope are approximate values, the setting of such
values may be as precise as possible within the feasible
range in specific embodiments.

[0186] For each patent, patent application, patent applica-
tion publications and other materials cited by the present
disclosure, such as articles, books, instructions, publications,
documents, etc., all of them will be incorporated in the
present disclosure as a reference. History application docu-
ments that are inconsistent or conflictive with the contents of
the present disclosure are excluded, as well as documents
(currently or subsequently appended to the present disclo-
sure) limiting the broadest scope of the claims of the present
specification. It should be noted that, if there is any incon-
sistency or conflict between the descriptions, definitions,
and/or usage of terms in subsidiary information of the
present disclosure and the contents of the present disclosure,
the descriptions, definitions, and/or usage of terms in the
present disclosure shall prevail.

[0187] Finally, it should be understood that the embodi-
ments described in the present disclosure are only used to
illustrate the principle of the embodiments of the present
disclosure. Other deformations are also possible within the
scope of the present disclosure. Therefore, merely by way of
example and not limitation, alternative configurations of the
embodiments of the present disclosure may be considered
consistent with the teachings of the present disclosure.
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Correspondingly, the embodiments of the present disclosure
are not limited to the embodiments clearly introduced and
described in the present disclosure.

What is claimed is:

1. A method for post-disaster contact in a smart city based
on Internet of Things, which is applied to a management
platform, comprising:

in response to the occurrence of a disaster event, obtaining

event-related information from an object platform
through a sensor network platform;
determining information and status of one or more related
objects based on the event-related information;

determining one or more contact persons who need to be
notified based on the information of the one or more
related objects; and

sending notification information to the one or more con-

tact persons by sending the notification information to
a user platform through a service platform.

2. The method of claim 1, wherein the event-related
information comprises monitoring information; and

the determining information and status of one or more

related objects based on the event-related information
comprises:

extracting image frames based on the monitoring infor-

mation; and

determining the information and status of the one or more

related objects by performing image recognition on the
image frames.

3. The method of claim 1, wherein the event-related
information comprises monitoring information; and

the determining information and status of one or more

related objects based on the event-related information
comprises:

extracting image frames based on the monitoring infor-

mation, and determining a type of a vehicle in a target
area by performing target recognition on the image
frames;

wherein the type of the vehicle comprises a public vehicle

and a private vehicle;

in response to the type of the vehicle being the public

vehicle, obtaining ticket checking information of pas-
sengers of the public vehicle, and determining identi-
ties of the passengers in the public vehicle based on the
ticket checking information of the passengers; and

in response to the type of the vehicle being the private

vehicle, determining a license plate number of the
private vehicle by performing image recognition on the
image frames, and determining an identity of an owner
of the private vehicle based on the license plate number.

4. The method of claim 1, wherein the determining
information of one or more related objects based on the
event-related information comprises:

obtaining a type of a target building;

wherein the type of the target building comprises a

residential building and a commercial building;

in response to the type of the target building being the

residential building, obtaining family information of
the residential building, and determining the informa-
tion of the one or more related objects based on the
family information; and

in response to the type of the target building being the

commercial building, obtaining corporate information
of the commercial building, and determining the infor-
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mation of the one or more related objects based on a
social security relationship corresponding to the cor-
porate information.

5. The method of claim 4, wherein in response to the type
of the target building being the residential building, the
determining information and status of one or more related
objects based on the event-related information further com-
prises:

obtaining energy consumption information of each family
in the target building;

determining an energy consumption amount of each fam-
ily after the occurrence of the disaster event based on
the energy consumption information; and

determining the status of the one or more related objects
based on the energy consumption amount.

6. The method of claim 1, wherein the determining one or
more contact persons who need to be notified based on the
information of the one or more related objects comprises:

determining the one or more contact persons who need to
be notified based on the information of the one or more
related objects and a relationship map.

7. The method of claim 6, wherein the determining one or
more contact persons who need to be notified based on the
information of the one or more related objects further
comprises:

obtaining social subgraphs corresponding to related
objects of the one or more related objects based on the
relationship map, respectively, each of the social sub-
graphs meeting a preset requirement;

determining one or more common nodes based on the
social subgraphs corresponding to the related objects;
and

in response to the one or more common nodes that meet
a preset condition, determining one or more persons
corresponding to the one or more common nodes as the
one or more contact persons who need to be notified.

8. A system for post-disaster contact in a smart city based
on Internet of Things, comprising:

a user platform, a service platform, a management plat-
form, a sensor network platform, and an object plat-
form; wherein

the management platform is configured to perform the
following operations:

in response to the occurrence of a disaster event, obtaining
event-related information from the object platform
through the sensor network platform;

determining information and status of one or more related
objects based on the event-related information;

determining one or more contact persons who need to be
notified based on the information of the one or more
related objects; and

sending notification information to the one or more con-
tact persons by sending the notification information to
the user platform through the service platform.

9. The system of claim 8, wherein the event-related

information comprises monitoring information; and

the management platform is further configured to perform
the following operations:

extracting image frames based on the monitoring infor-
mation; and

determining the information and status of the one or more
related objects by performing image recognition on the
image frames.
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10. The system of claim 8, wherein the event-related
information comprises monitoring information; and

the management platform is further configured to perform

the following operations:

extracting image frames based on the monitoring infor-

mation, and determining a type of a vehicle in a target
area by performing target recognition on the image
frames;

wherein the type of the vehicle comprises a public vehicle

and a private vehicle;

in response to the type of the vehicle being the public

vehicle, obtaining ticket checking information of pas-
sengers of the public vehicle, and determining identi-
ties of the passengers in the public vehicle based on the
ticket checking information of the passengers; and

in response to the type of the vehicle being the private

vehicle, determining a license plate number of the
private vehicle by performing image recognition on the
image frames, and determining an identity of an owner
of the private vehicle based on the license plate number.

11. The system of claim 8, wherein the management
platform is further configured to perform the following
operations:

obtaining a type of a target building;

wherein the type of the target building comprises a

residential building and a commercial building;

in response to the type of the target building being the

residential building, obtaining family information of
the residential building, and determining the informa-
tion of the one or more related objects based on the
family information; and

in response to the type of the target building being the

commercial building, obtaining corporate information
of the commercial building, and determining the infor-
mation of the one or more related objects based on a
social security relationship corresponding to the cor-
porate information.

12. The system of claim 11, wherein in response to the
type of the target building being the residential building, the
management platform is further configured to perform the
following operations:

obtaining energy consumption information of each family

in the target building;
determining an energy consumption amount of each fam-
ily after the occurrence of the disaster event based on
the energy consumption information; and

determining the status of the one or more related objects
based on the energy consumption amount.

13. The system of claim 8, wherein the management
platform is further configured to perform the following
operations:

determining the one or more contact persons who need to

be notified based on the information of the one or more
related objects and a relationship map.

14. The system of claim 13, wherein the management
platform is further configured to perform the following
operations:

obtaining social subgraphs corresponding to related

objects of the one or more related objects based on the
relationship map, respectively, each of the social sub-
graphs meeting a preset requirement;

determining one or more common nodes based on the

social subgraphs corresponding to the one or more
related objects; and
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in response to the one or more common nodes that meet

a preset condition, determining one or more persons

corresponding to the one or more common nodes as the

one or more contact persons who need to be notified.

15. A computer-readable storage medium comprising

computer instructions, wherein when executed by a proces-

sor, the computer instructions direct the processor to imple-
ment the method of claim 1.

#* #* #* #* #*



