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vehicle and natural disaster data related to natural dis-
asters from information sources; a storage unit config-
ured to store the video data and the natural disaster data
collected by the collection unit; an analysis unit config-
ured to extract feature amounts of the video data and the
natural disaster data collected by the collection unit, and
predict a high-risk area where a risk of natural disaster
occurrence is higher than in other areas; a prediction unit
configured to compare the video data and the natural
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times, and predict a disaster occurrence area where a
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determine deployment of the unmanned vehicle and a
rescuer based on the high-risk area and the disaster oc-
currence area.
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Description

[Technical Field]

[0001] The present disclosure relates to an unmanned
vehicle management system, an unmanned vehicle
management method, a data storage device, a data anal-
ysis device, a disaster prediction device, an unmanned
vehicle control device, and an information provision de-
vice.

[Background Art]

[0002] Conventionally, techniques for using un-
manned vehicles for the purpose of understanding dis-
aster situations, for example, have been known. For ex-
ample, a disaster activity support system described in
Patent Document 1 supports disaster activities using mo-
bile objects by communicating information with a terminal
mounted on a mobile object that moves to a site and
performs disaster activities when a disaster occurs. The
disaster activity support system collects from the terminal
local information acquired by the mobile object, calcu-
lates an activity point of the mobile object and a travel
route from the current location to the activity point, based
on the local information and map information, and trans-
mits a result of the calculation to the terminal as instruc-
tion information. A system described in Patent Document
2 is a system for inspecting water facilities that are difficult
for workers to reach, and the system transmits an oper-
ation control signal generated by a control device to a
drone and displays data acquired by the drone. An infor-
mation processing device described in Patent Document
3 combines a plurality of first captured images captured
by a plurality of flying objects, and controls the flight of
the plurality of flying objects based on an operation for
changing a first image range that is the image range of
the composite image.

[Prior Art Documents]

[Patent Documents]

[0003]

[Patent Document 1] Japanese Patent Application
Publication No. 2013-134663
[Patent Document 2] Japanese Patent Application
Publication No. 2021-64878
[Patent Document 3] Japanese Patent Application
Publication No. 2019-115012

[Summary of the Invention]

[Problems to be Solved by the Invention]

[0004] In order to avoid or reduce disasters during nat-
ural disasters, for example, it is necessary to appropri-

ately deploy unmanned vehicles and rescuers in areas
with high disaster risk. However, Patent Documents 1 to
3 do not describe appropriate deployment of unmanned
vehicles and rescuers.
[0005] The present disclosure has been made to solve
the above-described problems, and has an object to pro-
vide an unmanned vehicle management system, an un-
manned vehicle management method, a data storage
device, a data analysis device, a disaster prediction de-
vice, an unmanned vehicle control device, and an infor-
mation provision device, which can appropriately deploy
unmanned vehicles and rescuers during a disaster.

[Means for Solving the Problems]

[0006] An unmanned vehicle management system ac-
cording to a first aspect includes: a collection unit con-
figured to collect video data acquired by an unmanned
vehicle and natural disaster data related to natural dis-
asters from information sources; a storage unit config-
ured to store the video data and the natural disaster data
collected by the collection unit; an analysis unit config-
ured to extract feature amounts of the video data and the
natural disaster data collected by the collection unit, and
predict a high-risk area where a risk of natural disaster
occurrence is higher than in other areas; a prediction unit
configured to compare the video data and the natural
disaster data collected during a disaster with the video
data and the natural disaster data collected during normal
times, and predict a disaster occurrence area where a
disaster will occur; and a deployment unit configured to
determine deployment of the unmanned vehicle and a
rescuer based on the high-risk area and the disaster oc-
currence area.
[0007] An unmanned vehicle management method ac-
cording to a second aspect includes: a step of collecting
video data acquired by an unmanned vehicle and natural
disaster data related to natural disasters from information
sources; a step of storing the video data and the natural
disaster data; a step of extracting feature amounts of the
video data and the natural disaster data, and predicting
a high-risk area where a risk of natural disaster occur-
rence is higher than in other areas; a step of comparing
the video data and the natural disaster data collected
during a disaster with the video data and the natural dis-
aster data collected during normal times, and predicting
a disaster occurrence area where a disaster will occur;
and a step of determining deployment of the unmanned
vehicle and a rescuer based on the high-risk area and
the disaster occurrence area.
[0008] A data storage device according to a third as-
pect is a data storage device in an unmanned vehicle
management system. The unmanned vehicle manage-
ment system includes: a collection unit configured to col-
lect video data acquired by an unmanned vehicle and
natural disaster data related to natural disasters from in-
formation sources; an analysis unit configured to extract
feature amounts of the video data and the natural disaster
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data collected by the collection unit, and predict a high-
risk area where a risk of natural disaster occurrence is
higher than in other areas; a prediction unit configured
to compare the video data and the natural disaster data
collected during a disaster with the video data and the
natural disaster data collected during normal times, and
predict a disaster occurrence area where a disaster will
occur; and a deployment unit configured to determine
deployment of the unmanned vehicle and a rescuer
based on the high-risk area and the disaster occurrence
area. The data storage device is configured to store the
video data and the natural disaster data collected by the
collection unit.
[0009] A data analysis device according to a fourth as-
pect is a data analysis device in an unmanned vehicle
management system. The unmanned vehicle manage-
ment system includes: a collection unit configured to col-
lect video data acquired by an unmanned vehicle and
natural disaster data related to natural disasters from in-
formation sources; a storage unit configured to store the
video data and the natural disaster data collected by the
collection unit; a prediction unit configured to compare
the video data and the natural disaster data collected
during a disaster with the video data and the natural dis-
aster data collected during normal times, and predict a
disaster occurrence area where a disaster will occur; and
a deployment unit configured to determine deployment
of the unmanned vehicle and a rescuer based on a high-
risk area and the disaster occurrence area. The data
analysis device is configured to extract feature amounts
of the video data and the natural disaster data collected
by the collection unit, and predict the high-risk area where
a risk of natural disaster occurrence is higher than in other
areas.
[0010] A disaster prediction device according to a fifth
aspect is a disaster prediction device in an unmanned
vehicle management system. The unmanned vehicle
management system includes: a collection unit config-
ured to collect video data acquired by an unmanned ve-
hicle and natural disaster data related to natural disasters
from information sources; a storage unit configured to
store the video data and the natural disaster data collect-
ed by the collection unit; an analysis unit configured to
extract feature amounts of the video data and the natural
disaster data collected by the collection unit, and predict
a high-risk area where a risk of natural disaster occur-
rence is higher than in other areas; and a deployment
unit configured to determine deployment of the un-
manned vehicle and a rescuer based on the high-risk
area and a disaster occurrence area. The disaster pre-
diction device is configured to compare the video data
and the natural disaster data collected during a disaster
with the video data and the natural disaster data collected
during normal times, and predict the disaster occurrence
area where a disaster will occur.
[0011] An unmanned vehicle control device according
to a fifth aspect is an unmanned vehicle control device
in an unmanned vehicle management system. The un-

manned vehicle management system includes: a collec-
tion unit configured to collect video data acquired by an
unmanned vehicle and natural disaster data related to
natural disasters from information sources; a storage unit
configured to store the video data and the natural disaster
data collected by the collection unit; an analysis unit con-
figured to extract feature amounts of the video data and
the natural disaster data collected by the collection unit,
and predict a high-risk area where a risk of natural dis-
aster occurrence is higher than in other areas; and a pre-
diction unit configured to compare the video data and the
natural disaster data collected during a disaster with the
video data and the natural disaster data collected during
normal times, and predict a disaster occurrence area
where a disaster will occur. The unmanned vehicle con-
trol device includes: a deployment unit configured to de-
termine deployment of the unmanned vehicle and a res-
cuer based on the high-risk area and the disaster occur-
rence area; and a control unit configured to control the
unmanned vehicle based on the deployment of the un-
manned vehicle determined by the deployment unit.
[0012] An information provision device according to a
fifth aspect is an information provision device in an un-
manned vehicle management system. The unmanned
vehicle management system includes: a collection unit
configured to collect video data acquired by an un-
manned vehicle and natural disaster data related to nat-
ural disasters from information sources; a storage unit
configured to store the video data and the natural disaster
data collected by the collection unit; an analysis unit con-
figured to extract feature amounts of the video data and
the natural disaster data collected by the collection unit,
and predict a high-risk area where a risk of natural dis-
aster occurrence is higher than in other areas; a predic-
tion unit configured to compare the video data and the
natural disaster data collected during a disaster with the
video data and the natural disaster data collected during
normal times, and predict a disaster occurrence area
where a disaster will occur; and a deployment unit con-
figured to determine deployment of the unmanned vehi-
cle and a rescuer based on the high-risk area and the
disaster occurrence area. The information provision de-
vice is configured to, based on a direction in which the
rescuer is looking, switch information based on video da-
ta acquired by an unmanned vehicle deployed in an area
where the rescuer has been deployed, information based
on video data acquired by an unmanned vehicle de-
ployed on an evacuation route from the area where the
rescuer has been deployed to an evacuation site, and
information based on video data acquired by a third un-
manned vehicle deployed in an area where a secondary
disaster is expected to occur around the area where the
rescuer has been deployed, and superimpose the
switched information onto a video or scenery on an in-
formation presentation unit configured to be worn by the
rescuer.
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[Effects of the Invention]

[0013] According to the present disclosure, it is possi-
ble to appropriately deploy unmanned vehicles and res-
cuers during a disaster.

[Brief Description of the Drawings]

[0014]

FIG. 1 is a block diagram showing an example of an
unmanned vehicle management system according
to an embodiment.
FIG. 2 is a diagram showing an example of an anal-
ysis database.
FIG. 3 is a block diagram showing an example of a
data analysis device and a disaster prediction device
according to the embodiment.
FIG. 4 is a flowchart showing an example of a normal
operation in the unmanned vehicle management
system according to the embodiment.
FIG. 5 is a diagram showing an example of deploy-
ment of unmanned vehicles during normal times ac-
cording to the embodiment.
FIG. 6 is a flowchart showing an example of an op-
eration during a disaster in the unmanned vehicle
management system according to the embodiment.
FIG. 7 is a diagram showing an example of deploy-
ment of unmanned vehicles during a disaster accord-
ing to the embodiment.
FIG. 8 is a diagram showing an example of informa-
tion provided to rescuers according to the embodi-
ment.
FIG. 9 is a diagram showing another example of de-
ployment of unmanned vehicles during a disaster
according to the embodiment.

[Mode for Carrying Out the Invention]

[0015] Hereinafter, embodiments of the present disclo-
sure will be described with reference to the drawings.
Note that the scope of the present disclosure is not limited
to the following embodiments, and can be arbitrarily mod-
ified within the scope of the technical idea of the present
disclosure. Further, in the following drawings, in order to
make each configuration easier to understand, the scale
and number of each structure may be different from the
scale and number of the actual structure.

(Configuration of Unmanned Vehicle Management Sys-
tem)

[0016] FIG. 1 is a block diagram illustrating an example
of an unmanned vehicle management system according
to an embodiment. The unmanned vehicle management
system includes, for example, a plurality of unmanned
vehicles 100, a data collection system 200, a data storage
system 300, a data analysis device 400, a disaster pre-

diction device 500, a rescuer device 600, and a disaster
victim device 610. Each device included in the unmanned
vehicle management system has a communication inter-
face (not shown) such as a NIC (Network Interface Card)
or a wireless communication module for connecting to a
network NW such as the Internet.
[0017] The unmanned vehicle 100 is, for example, a
drone that flies over a monitored area or an unmanned
self-driving vehicle that travels on the ground. The un-
manned vehicle 100 includes, for example, a camera de-
vice and a sensor. The unmanned vehicle 100 transmits
to the data storage system 300, video data captured by
the camera device and signals detected by the sensor.
Thereby, the unmanned vehicle 100 functions as part of
the data collection system 200.
[0018] The data collection system 200 includes a plu-
rality of information sources. The data collection system
200 is a collection unit that collects, based on information
sources, natural disaster data related to natural disasters
and residential area data regarding residential areas
where residents are present. The natural disaster data
is data for understanding natural disasters such as
floods, volcanic eruptions, earthquakes/tsunamis, oil
spills, sea ice, and landslides, and data for predicting
natural disasters. The residential area data is data re-
garding areas where residents are present in the moni-
tored area.
[0019] The plurality of information sources include, for
example, the unmanned vehicle 100, a satellite device
210, a base station device 212, a weather radar device
220, a sensor device 230 deployed in the monitored area,
and a base station device 232. Among satellite informa-
tion acquired by the satellite device 210, weather radar
information acquired by the weather radar device 220,
and sensor information acquired by the sensor device
230, information regarding natural disasters is an exam-
ple of the natural disaster data in the monitored area.
Among the sensor information acquired by the sensor
device 230, information regarding residents is an exam-
ple of the residential area data in the monitored area.
Among the information acquired by the unmanned vehi-
cle 100, information regarding natural disasters is an ex-
ample of the natural disaster data in the monitored area.
Among the sensor information acquired by the un-
manned vehicle 100, information regarding residents is
an example of the residential area data in the monitored
area.
[0020] The data storage system 300 is a storage unit
that stores the video data, the natural disaster data, and
the residential area data collected by the data collection
system 200. The data storage system 300 is an example
of a data storage device that stores the video data and
the natural disaster data collected by the data collection
system 200. The data storage system 300 includes, for
example, a satellite information storage unit 310, a
weather radar information storage unit 320, a sensor in-
formation storage unit 330, and an unmanned vehicle
information storage unit 340. Each storage unit includes
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an information processing device and a storage device
for data accumulation.
[0021] The data analysis device 400 is an analysis unit
that extracts a feature amount of the video data, a feature
amount of the natural disaster data, and a feature amount
of the residential area data accumulated by the data stor-
age system 300, and predicts a high-risk area where a
risk of natural disaster occurrence is higher than in other
areas. FIG. 2 is a diagram showing an example of an
analysis database. The analysis database includes, for
example, a location, a data type, a feature amount, a
disaster risk, residential area data, deployment of the un-
manned vehicle 100 during normal times, deployment of
the unmanned vehicle 100 during disasters, and deploy-
ment of rescuers during disasters, which are registered
in association with one another.
[0022] The residential area data indicates the pres-
ence or absence of a resident. The disaster risk is infor-
mation predicted from the feature amount of the natural
disaster data, and is information indicating whether or
not the risk of disaster occurring is high. For example,
areas near slopes and areas near rivers are predicted to
be areas with high disaster risk. The deployment of the
unmanned vehicle 100 during normal times is, for exam-
ple, information indicating that the unmanned vehicle 100
for infrastructure inspection is deployed. The deployment
information of the unmanned vehicle 100 during normal
times may include information indicating a patrol route
by the unmanned vehicle 100 for infrastructure inspec-
tion. The deployment during disasters is information for
deploying the unmanned vehicle 100 during disasters.
For example, the deployment of the unmanned vehicle
100 during disasters is information indicating that the un-
manned vehicle 100 for monitoring a disaster, the un-
manned vehicle 100 for supporting rescuers, and the un-
manned vehicle 100 for searching for disaster victims are
deployed in a residential area near a river during the dis-
aster. For example, the deployment of the unmanned
vehicle 100 during disasters is information indicating that
the unmanned vehicle 100 for monitoring a disaster is
deployed on a slope during the disaster. The deployment
of rescuers is information for deploying rescuers during
a disaster. For example, the deployment of rescuers dur-
ing disasters is information indicating that rescuers will
be deployed in a residential area near a river during a
disaster. For example, the deployment information of res-
cuers during disasters is information indicating that there
is no need to deploy rescuers on a slope during a disaster.
[0023] FIG. 3 is a block diagram showing an example
of a data analysis device and a disaster prediction device
according to the embodiment. The data analysis device
400 includes, for example, a feature extraction unit 410,
an analysis unit 420, and an analysis database manage-
ment unit 430. The feature extraction unit 410 extracts a
feature amount of the video data, a feature amount of
the natural disaster data, and a feature amount of the
residential area data accumulated by the data storage
system 300. For example, the feature extraction unit 410

extracts a feature of each of the video data, the natural
disaster data, and the residential area data acquired dur-
ing normal times. The feature extraction unit 410 extracts
a feature of each of the video data, the natural disaster
data, and the residential area data in real time during a
disaster, and provides the extracted features to the dis-
aster prediction device 500.
[0024] The analysis unit 420 determines an area with
high disaster risk based on the features extracted by the
feature extraction unit 410. The analysis unit 420 deter-
mines an area with high disaster risk among the predicted
disaster areas, based on, for example, weather data,
ground moisture data, ground change data, and the like.
Specifically, the analysis unit 420 predicts a risk of a land-
slide occurring in a slope area, based on an amount of
rainfall based on meteorological data, an amount of
ground moisture on the slope, and ground changes. For
example, the analysis unit 420 may determine an area
where a resident is present in the monitored area, based
on the video data and the information detected by the
sensor device 230.
[0025] The disaster prediction device 500 includes, for
example, an unmanned vehicle management device
500A and an information provision device 500B. The un-
manned vehicle management device 500A is an infor-
mation processing device that mainly deploys and con-
trols the unmanned vehicles 100. The unmanned vehicle
management device 500A includes, for example, an in-
frastructure inspection unit 510, an unmanned vehicle
deployment unit 520, an unmanned vehicle control unit
522, a disaster prediction unit 530, and an evacuation
area selection unit 532. The unmanned vehicle manage-
ment device 500A is an example of an unmanned vehicle
control device that determines deployment of the un-
manned vehicles 100 and rescuers based on high-risk
areas and disaster occurrence areas, and controls the
unmanned vehicles 100 based on the deployment of the
unmanned vehicles 100.
[0026] The infrastructure inspection unit 510 inspects
deterioration of infrastructure equipment in the monitored
area, based on the video data and the natural disaster
data provided by the data storage system 300, and the
feature amounts provided by the data analysis device
400. Examples of infrastructure equipment include river
embankments and collapse prevention equipment on
slopes.
[0027] The unmanned vehicle deployment unit 520 de-
termines to deploy the unmanned vehicles 100 in a high-
risk area where the disaster risk is high during normal
times. The unmanned vehicle deployment unit 520 de-
termines patrol locations and routes of the unmanned
vehicles 100 during normal times. The unmanned vehicle
control unit 522 drives the unmanned vehicles 100 in
accordance with the deployment of the unmanned vehi-
cles 100 and the patrol locations determined by the un-
manned vehicle deployment unit 520 during normal
times. As a result, the unmanned vehicle 100 can operate
the drive unit 114 such as a motor to move to the deployed
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location, and provide the data storage system 300 with
the natural disaster data acquired by a sensor 110 and
the video data acquired by a camera 112.
[0028] The disaster prediction unit 530 understands
and predicts a disaster occurrence area based on a com-
parison between the features of the video data and the
natural disaster data during normal times and the fea-
tures of the video data and the natural disaster data dur-
ing disasters. The evacuation area selection unit 532 se-
lects an evacuation area to which disaster victims can
evacuate, based on a comparison between the features
of the video data and the natural disaster data during
normal times and the features of the video data and the
natural disaster data during disasters. The unmanned
vehicle deployment unit 520 may determine to deploy
the unmanned vehicles 100 and rescuers in the disaster
occurrence area predicted by the disaster prediction unit
530 and the evacuation area selected by the evacuation
area selection unit 532. Thereby, the unmanned vehicle
control unit 522 controls the unmanned vehicles 100 to
move to the disaster occurrence area and the evacuation
area.
[0029] The information provision device 500B is an in-
formation processing device for providing information ac-
quired from the unmanned vehicle management device
500A. The information provision device 500B includes,
for example, an information provision unit for rescuers
540 and an information provision unit for disaster victims
542. The information provision unit for rescuers 540
transmits to the rescuer device 600 information to be pro-
vided to the rescuers. The rescuer device 600 is, for ex-
ample, a head mounted display worn by a rescuer or a
smartphone. The information to be provided to rescuers
includes, for example, location information indicating de-
ployment of rescuers, disaster conditions in the area
where they have been deployed, information on evacu-
ation routes, information indicating the presence or ab-
sence and location of disaster victims, and information
on secondary disasters in the area where they have been
deployed. The information provision unit for disaster vic-
tims 542 transmits to the disaster victim device 610 in-
formation to be provided to the disaster victims. The dis-
aster victim device 610 is, for example, a speaker and a
display device installed in the monitored area. The infor-
mation to be provided to the disaster victims is, for ex-
ample, information on the conditions of the disaster oc-
currence area, whether or not evacuation is necessary,
the location of the evacuation route, and secondary dis-
asters, around the disaster victim device 610.
[0030] Note that in the unmanned vehicle manage-
ment system of the embodiment, a plurality of functions
are distributed such as the data storage system 300, the
data analysis device 400, the unmanned vehicle man-
agement device 500A, and the information provision de-
vice 500B, but the embodiment is not limited to this. A
plurality of functions may be aggregated into one device,
or a plurality of functions may be distributed in a form
different from that of the embodiment.

[0031] FIG. 4 is a flowchart showing an example of a
normal operation in the unmanned vehicle management
system according to the embodiment. The unmanned
vehicle management system first refers to the analysis
database and previously deploys the unmanned vehicle
100 in a high-risk area where the disaster risk is high
(step S100). The unmanned vehicle management sys-
tem waits until a time for the unmanned vehicle 100 to
patrol the monitored area comes (step S102: NO). The
patrol time may be, for example, a time that comes once
a day. When the unmanned vehicle management system
determines that the time for the unmanned vehicle 100
to patrol the monitored area has come (step S102: YES),
the unmanned vehicle management system causes the
unmanned vehicle 100 to perform a patrol (step S104).
FIG. 5 is a diagram showing an example of deployment
of the unmanned vehicles 100 during normal times ac-
cording to the embodiment. For example, the unmanned
vehicle management system can deploy the unmanned
vehicles 100 for infrastructure inspection near rivers and
slopes (squares in the figure), deploy the unmanned ve-
hicles 100 for resident confirmation in residential areas,
and deploy the unmanned vehicles 100 for evacuation
route confirmation near the evacuation routes. As a re-
sult, the unmanned vehicle management system can col-
lect data for infrastructure inspections. Further, the un-
manned vehicle management system can collect infor-
mation for identifying houses where people live during
normal times.
[0032] The unmanned vehicle management system
collects and accumulates the video data and the natural
disaster data acquired by the unmanned vehicle 100
(step S 106). Further, the unmanned vehicle manage-
ment system also accumulates data collected from infor-
mation sources other than the unmanned vehicle 100.
The unmanned vehicle management system analyzes
the collected video data, natural disaster data, and res-
ident information (step S108), thereby updating the dis-
aster risk (step S110). As a result, the unmanned vehicle
management system can analyze the video data and the
natural disaster data that can be used to inspect infra-
structure equipment during normal times. As a result, the
unmanned vehicle management system can support the
work of inspecting the infrastructure equipment. Further,
even if the disaster risk changes due to, for example,
consecutive days of rain, the unmanned vehicle man-
agement system can reflect the change in the analysis
database.
[0033] FIG. 6 is a flowchart showing an example of an
operation during a disaster in the unmanned vehicle man-
agement system according to the embodiment. The un-
manned vehicle management system determines wheth-
er a disaster has occurred (step S200). The unmanned
vehicle management system may determine the occur-
rence of a disaster based on receiving a warning regard-
ing a disaster from an external device, and may deter-
mine the occurrence of a disaster based on user opera-
tion. If no disaster has occurred (step S200: NO), the
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unmanned vehicle management system ends the
processing, and if a disaster has occurred (step S200:
YES), the unmanned vehicle management system per-
forms the process in step S202 and the subsequent proc-
esses.
[0034] The unmanned vehicle management system
refers to the analysis database and determines to deploy
the unmanned vehicle 100 and a rescuer (step S202).
The unmanned vehicle management system provides in-
formation for deploying rescuers to rescuer device 600
and the like. Thereby, the unmanned vehicle manage-
ment system can control the unmanned vehicle 100 to
move preferentially to a high-risk area. Further, the un-
manned vehicle management system can determine to
preferentially deploy the unmanned vehicle 100 and a
rescuer in the residential area.
[0035] FIG. 7 is a diagram showing an example of de-
ployment of unmanned vehicles and rescuers during a
disaster according to the embodiment. The unmanned
vehicle management system deploys the unmanned ve-
hicles 100 for disaster monitoring (squares in the figure),
for example, near rivers and on slopes. As a result, the
unmanned vehicle management system can collect nat-
ural disaster data to predict the spread of the disaster
and secondary disasters in rivers and slopes. The un-
manned vehicle management system deploys rescuers
(circles in the figure), the unmanned vehicles 100 for dis-
aster victims, and the unmanned vehicles 100 for rescu-
ers in residential areas. As a result, the unmanned vehicle
management system can collect natural disaster data to
understand the disaster situation around the rescuers
and the disaster victims, and data to understand the dis-
aster victims who have not evacuated. The unmanned
vehicle management system deploys the unmanned ve-
hicles 100 for monitoring evacuation routes near the
evacuation routes. As a result, the unmanned vehicle
management system can collect natural disaster data to
predict the spread of the disaster and secondary disas-
ters along the evacuation routes. The unmanned vehicle
management system deploys the unmanned vehicles
100 for monitoring in an evacuation areas. As a result,
the unmanned vehicle management system can collect
natural disaster data to predict disaster situations and
secondary disasters in the evacuation area.
[0036] The unmanned vehicle deployment unit 520
may determine to deploy a plurality of unmanned vehicles
in a high-risk area, a disaster occurrence area, or a res-
idential area. The unmanned vehicle control unit 522 can
acquire an amount of underground moisture using an
optical sensor while the plurality of unmanned vehicles
100 deployed in each area move in parallel. As a result,
the unmanned vehicle management system can quickly
acquire video data regarding disaster situations and pro-
vide them to the data storage system 300, the data anal-
ysis device 400, and the disaster prediction device 500.
[0037] The data storage system 300 may accumulate
information indicating rescue areas where disaster vic-
tims have been rescued in the past. As a result, the un-

manned vehicle management system can determine to
preferentially deploy the unmanned vehicles 100 and res-
cuers in the rescue areas in step S202.
[0038] The unmanned vehicle management system
collects and accumulates the video data and the natural
disaster data acquired by the unmanned vehicles 100
(step S204). The unmanned vehicle management sys-
tem understands, updates, and predicts a disaster oc-
currence area based on the collected video data and nat-
ural disaster data (step S206). The unmanned vehicle
management system selects an evacuation area and an
evacuation route based on the latest disaster situation
and the predicted disaster (step S208). The unmanned
vehicle management system provides the rescuers and
the disaster victims with information regarding the latest
disaster situation, the predicted disaster, the evacuation
area, and the evacuation route (step S210).
[0039] FIG. 8 is a diagram showing an example of in-
formation provided to rescuers according to the embod-
iment. The unmanned vehicle management system may
provide the rescuer device 600 with disaster situation
information near the rescuer, secondary disaster infor-
mation, and evacuation route information. The disaster
situation information near the rescuer includes informa-
tion such as the latest disaster situation in the area where
the rescuer is present and the presence or absence of
disaster victims. The disaster situation information near
the rescuer may be information based on the video data
and the natural disaster data acquired by the unmanned
vehicle 100 deployed in a residential area, for example.
The secondary disaster information includes information
predicting secondary damage to the area where the res-
cuer is present. The secondary disaster information may
be information based on the video data and the natural
disaster data acquired by the unmanned vehicle 100 de-
ployed on a slope near the rescuer, for example. The
evacuation route information includes information indi-
cating the disaster situation along an evacuation route
from the area where the rescuer is present to the evac-
uation area. The evacuation route information may be
information based on the video data and the natural dis-
aster data acquired by the unmanned vehicles 100 de-
ployed in the evacuation route and the evacuation area,
for example. The rescuer device 600 may switch the in-
formation displayed superimposed on the video dis-
played on the head mounted display or the scenery the
rescuer is viewing, based on the direction in which the
rescuer is looking. For example, when a rescuer is
searching a residential area, the rescuer device 600 dis-
plays information based on the video data acquired by a
first unmanned vehicle 100 deployed at the residential
area. When a slope is viewed, the rescuer device 600
displays information based on the video data acquired
by a second unmanned vehicle deployed on the slope.
When an evacuation route is viewed, the rescuer device
600 displays information based on the video data ac-
quired by a third unmanned vehicle deployed on the evac-
uation route.
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[0040] The unmanned vehicle management system
determines whether or not to end the disaster activity,
and if the disaster activity is not to end, repeats the proc-
esses from step S202 to step S210 (step S212: NO).
When ending the disaster activity, the unmanned vehicle
management system provides information instructing
rescuers to stop the disaster activity or evacuate from
the disaster area, and ends the processing (step S212:
YES).
[0041] As a result, the unmanned vehicle management
system can preferentially deploy the unmanned vehicles
100 and rescuers in a high-risk area, a disaster predicted
area, and a residential area during a disaster. Further,
the unmanned vehicle management system can collect
video data and natural disaster data to understand and
predict a disaster, and select an evacuation areas and
an evacuation route. As a result, according to the un-
manned vehicle management system, the deployment
of the rescuers and the unmanned vehicles 100 can be
changed based on the results of understanding and pre-
dicting a disaster and selecting an evacuation area and
an evacuation route. Based on collected from residential
areas during a disaster, it is possible to determine to pref-
erentially deploy the unmanned vehicles 100 and rescu-
ers in an area where disaster victims are present in the
disaster occurrence area. Further, according to the un-
manned vehicle management system, it is possible to
make decisions such as continuing or stopping disaster
activities and evacuating disaster victims based on the
understanding and prediction of disasters. As a result,
according to the unmanned vehicle management sys-
tem, secondary disasters can be avoided.
[0042] FIG. 9 is a diagram showing another example
of deployment of unmanned vehicles during a disaster
according to the embodiment. In addition to deploying
the rescuers and the unmanned vehicles 100 as de-
scribed with reference to FIG. 7, the unmanned vehicle
management system may determine to deploy a fourth
unmanned vehicle 100 with a relay function that relays
signals from a fixedly installed base station and a fourth
unmanned vehicle 100 for securing a communication
band. As a result, the unmanned vehicle management
system can increase communication resources for col-
lecting video data and natural disaster data. As a result,
the unmanned vehicle 100 for disaster victims and the
unmanned vehicle 100 for disaster victims can transmit
the video data with low latency to the data storage system
300, the data analysis device 400, and the disaster pre-
diction device 500 via the unmanned vehicle 100 which
has the relay function and the communication band se-
curing function.
[0043] As described above, according to the un-
manned vehicle management system of the embodi-
ment, it is possible to: collect and store the video data
acquired by the unmanned vehicle 100 and natural dis-
aster data related to natural disasters from information
sources; extract a feature amount of the video data and
a feature amount of the natural disaster data, and predict

a high-risk area where a risk of natural disaster occur-
rence is higher than in other areas; compare the video
data and the natural disaster data collected during a dis-
aster with the video data and the natural disaster data
collected during normal times, and predict a disaster oc-
currence area where a disaster will occur; and determine
deployment of the unmanned vehicle 100 and a rescuer
based on the high-risk area and the disaster occurrence
area. Thereby, according to the unmanned vehicle man-
agement system, unmanned vehicles 100 and rescuers
can be appropriately deployed during a disaster. As a
result, the unmanned vehicle management system ena-
bles detailed investigation of infrastructure that is difficult
to detect by remote sensing during normal times, and
can further reduce the cost required for regular manual
inspections of infrastructure. Further, according to the
unmanned vehicle management system, during a disas-
ter, even in situations where there are few rescuers in-
volved in rescue operation, it is possible to quickly start
searching and rescuing victims and shorten the operation
time.
[0044] Although the embodiments of the present dis-
closure have been described above in detail with refer-
ence to the drawings, the specific configuration is not
limited to the above-described embodiments, and in-
cludes designs within the scope of the gist of the present
disclosure.

[Description of Symbols]

[0045] 100...unmanned vehicle, 110...sensor,
112...camera, 114...drive unit, 200...data collection sys-
tem, 210...satellite device, 212...base station device,
220...weather radar device, 230...sensor device,
232...base station device, 300...data storage system,
310...satellite information storage unit, 320...weather ra-
dar information storage unit, 330...sensor information
storage unit, 340...unmanned vehicle information stor-
age unit, 400...data analysis device, 410...feature extrac-
tion unit, 420...analysis unit, 430...analysis database
management unit, 500...disaster prediction device,
500A...unmanned vehicle management device,
500b...information provision device, 510... infrastructure
inspection unit, 520...unmanned vehicle deployment
unit, 522...unmanned vehicle control unit, 530...disaster
prediction unit, 532...evacuation area selection unit,
540...information provision unit for rescuers, 542... infor-
mation provision unit for disaster victims, 600... rescuer
device, 610... disaster victim device

Claims

1. An unmanned vehicle management system com-
prising:

a collection unit configured to collect video data
acquired by an unmanned vehicle and natural
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disaster data related to natural disasters from
information sources;
a storage unit configured to store the video data
and the natural disaster data collected by the
collection unit;
an analysis unit configured to extract feature
amounts of the video data and the natural dis-
aster data collected by the collection unit, and
predict a high-risk area where a risk of natural
disaster occurrence is higher than in other are-
as;
a prediction unit configured to compare the video
data and the natural disaster data collected dur-
ing a disaster with the video data and the natural
disaster data collected during normal times, and
predict a disaster occurrence area where a dis-
aster will occur; and
a deployment unit configured to determine de-
ployment of the unmanned vehicle and a rescuer
based on the high-risk area and the disaster oc-
currence area.

2. The unmanned vehicle management system ac-
cording to claim 1, wherein
the deployment unit is configured to, when a disaster
occurs, determine to preferentially deploy the un-
manned vehicle and the rescuer in the high-risk area
and the disaster occurrence area.

3. The unmanned vehicle management system ac-
cording to claim 1 or 2, wherein

the collection unit is configured to collect resi-
dential area data regarding an area where a res-
ident is present,
the storage unit is configured to store the resi-
dential area data, and
the deployment unit is configured to, when a dis-
aster occurs, determine to preferentially deploy
the unmanned vehicle and the rescuer in the
area where the resident is present.

4. The unmanned vehicle management system ac-
cording to claim 1 or 2, wherein

the storage unit is configured to store informa-
tion indicating a rescue area where a disaster
victim has been rescued in the past, and
the deployment unit is configured to determine
to preferentially deploy the unmanned vehicle
and the rescuer in the rescue area.

5. The unmanned vehicle management system ac-
cording to claim 1 or 2, wherein

the deployment unit is configured to determine to

deploy a first unmanned vehicle in an area

where the rescuer has been deployed,
deploy a second unmanned vehicle on an
evacuation route from the area where the
rescuer has been deployed to an evacua-
tion site, and
deploy a third unmanned vehicle in an area
where a secondary disaster is expected to
occur around the area where the rescuer
has been deployed, and

the prediction unit is configured to

predict an occurrence of a disaster based
on video data acquired by the first un-
manned vehicle,
predict an occurrence of a disaster on the
evacuation route based on video data ac-
quired by the second unmanned vehicle,
and
predict an occurrence of a secondary dis-
aster based on video data acquired by the
third unmanned vehicle.

6. The unmanned vehicle management system ac-
cording to claim 5, comprising:

an information presentation unit configured to
be worn by the rescuer, wherein
the information presentation unit is configured
to, based on a direction in which the rescuer is
looking, switch information based on the video
data acquired by the first unmanned vehicle, in-
formation based on the video data acquired by
the second unmanned vehicle, and information
based on the video data acquired by the third
unmanned vehicle, and superimpose the
switched information onto a video or scenery.

7. The unmanned vehicle management system ac-
cording to claim 1 or 2, wherein

the deployment unit is configured to determine
to deploy a plurality of unmanned vehicles in
each of the high-risk area and the disaster oc-
currence area,
the plurality of unmanned vehicles are config-
ured to acquire an amount of moisture in a
ground using an optical sensor, while moving in
parallel.

8.  The unmanned vehicle management system ac-
cording to claim 1 or 2, wherein

the deployment unit is configured to determine
to deploy in the high-risk area, the disaster oc-
currence area, or an area where a resident is
present, a fourth unmanned vehicle having a re-
lay function to relay a signal from a base station
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fixedly installed, and
the unmanned vehicle deployed in the high-risk
area, the disaster occurrence area, or the resi-
dential area is configured to transmit video data
to the base station via the fourth unmanned ve-
hicle.

9. An unmanned vehicle management method com-
prising:

a step of collecting video data acquired by an
unmanned vehicle and natural disaster data re-
lated to natural disasters from information sourc-
es;
a step of storing the video data and the natural
disaster data;
a step of extracting feature amounts of the video
data and the natural disaster data, and predict-
ing a high-risk area where a risk of natural dis-
aster occurrence is higher than in other areas;
a step of comparing the video data and the nat-
ural disaster data collected during a disaster with
the video data and the natural disaster data col-
lected during normal times, and predicting a dis-
aster occurrence area where a disaster will oc-
cur; and
a step of determining deployment of the un-
manned vehicle and a rescuer based on the
high-risk area and the disaster occurrence area.

10. A data storage device in an unmanned vehicle man-
agement system, wherein

the unmanned vehicle management system
comprises:

a collection unit configured to collect video
data acquired by an unmanned vehicle and
natural disaster data related to natural dis-
asters from information sources;
an analysis unit configured to extract fea-
ture amounts of the video data and the nat-
ural disaster data collected by the collection
unit, and predict a high-risk area where a
risk of natural disaster occurrence is higher
than in other areas;
a prediction unit configured to compare the
video data and the natural disaster data col-
lected during a disaster with the video data
and the natural disaster data collected dur-
ing normal times, and predict a disaster oc-
currence area where a disaster will occur;
and
a deployment unit configured to determine
deployment of the unmanned vehicle and a
rescuer based on the high-risk area and the
disaster occurrence area, and

the data storage device is configured to store
the video data and the natural disaster data col-
lected by the collection unit.

11. A data analysis device in an unmanned vehicle man-
agement system, wherein

the unmanned vehicle management system
comprises:

a collection unit configured to collect video
data acquired by an unmanned vehicle and
natural disaster data related to natural dis-
asters from information sources;
a storage unit configured to store the video
data and the natural disaster data collected
by the collection unit;
a prediction unit configured to compare the
video data and the natural disaster data col-
lected during a disaster with the video data
and the natural disaster data collected dur-
ing normal times, and predict a disaster oc-
currence area where a disaster will occur;
and
a deployment unit configured to determine
deployment of the unmanned vehicle and a
rescuer based on a high-risk area and the
disaster occurrence area, and

the data analysis device is configured to extract
feature amounts of the video data and the nat-
ural disaster data collected by the collection unit,
and predict the high-risk area where a risk of
natural disaster occurrence is higher than in oth-
er areas.

12. A disaster prediction device in an unmanned vehicle
management system, wherein

the unmanned vehicle management system
comprises:

a collection unit configured to collect video
data acquired by an unmanned vehicle and
natural disaster data related to natural dis-
asters from information sources;
a storage unit configured to store the video
data and the natural disaster data collected
by the collection unit;
an analysis unit configured to extract fea-
ture amounts of the video data and the nat-
ural disaster data collected by the collection
unit, and predict a high-risk area where a
risk of natural disaster occurrence is higher
than in other areas; and
a deployment unit configured to determine
deployment of the unmanned vehicle and a
rescuer based on the high-risk area and a
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disaster occurrence area, and

the disaster prediction device is configured to
compare the video data and the natural disaster
data collected during a disaster with the video
data and the natural disaster data collected dur-
ing normal times, and predict the disaster occur-
rence area where a disaster will occur.

13. An unmanned vehicle control device in an unmanned
vehicle management system, wherein

the unmanned vehicle management system
comprises:

a collection unit configured to collect video
data acquired by an unmanned vehicle and
natural disaster data related to natural dis-
asters from information sources;
a storage unit configured to store the video
data and the natural disaster data collected
by the collection unit;
an analysis unit configured to extract fea-
ture amounts of the video data and the nat-
ural disaster data collected by the collection
unit, and predict a high-risk area where a
risk of natural disaster occurrence is higher
than in other areas; and
a prediction unit configured to compare the
video data and the natural disaster data col-
lected during a disaster with the video data
and the natural disaster data collected dur-
ing normal times, and predict a disaster oc-
currence area where a disaster will occur,
and

the unmanned vehicle control device comprises:

a deployment unit configured to determine
deployment of the unmanned vehicle and a
rescuer based on the high-risk area and the
disaster occurrence area; and
a control unit configured to control the un-
manned vehicle based on the deployment
of the unmanned vehicle determined by the
deployment unit.

14. An information provision device in an unmanned ve-
hicle management system, wherein

the unmanned vehicle management system
comprises:

a collection unit configured to collect video
data acquired by an unmanned vehicle and
natural disaster data related to natural dis-
asters from information sources;
a storage unit configured to store the video

data and the natural disaster data collected
by the collection unit;
an analysis unit configured to extract fea-
ture amounts of the video data and the nat-
ural disaster data collected by the collection
unit, and predict a high-risk area where a
risk of natural disaster occurrence is higher
than in other areas;
a prediction unit configured to compare the
video data and the natural disaster data col-
lected during a disaster with the video data
and the natural disaster data collected dur-
ing normal times, and predict a disaster oc-
currence area where a disaster will occur;
and
a deployment unit configured to determine
deployment of the unmanned vehicle and a
rescuer based on the high-risk area and the
disaster occurrence area, and

the information provision device is configured
to, based on a direction in which the rescuer is
looking, switch information based on video data
acquired by an unmanned vehicle deployed in
an area where the rescuer has been deployed,
information based on video data acquired by an
unmanned vehicle deployed on an evacuation
route from the area where the rescuer has been
deployed to an evacuation site, and information
based on video data acquired by a third un-
manned vehicle deployed in an area where a
secondary disaster is expected to occur around
the area where the rescuer has been deployed,
and superimpose the switched information onto
a video or scenery on an information presenta-
tion unit configured to be worn by the rescuer.
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