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Provided is a navigation system capable of when an emer 
gency situation occurs, immediately distributing, to a mobile 
terminal that is a client terminal located in a region impacted 
by the emergency situation, required information according 
to the terminal position in order of priority. During an emer 
gency situation Such as when a disaster or the like occurs, 
information on the emergency situation is distributed from a 
server, as a priority, simultaneously to each mobile terminal 
located in an area that is strongly impacted (for example, 
areas marked with a circled 1) immediately, regardless of 
when terminal position information is received from the 
mobile terminals, and the information on the emergency situ 
ation is displayed on a display device of the mobile terminal 
and a display device of a DA device to which same was 
distributed. 
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NAVIGATION SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to a navigation system, 
the invention being applied Suitably to a navigation system 
which, when terminal position information that is transmitted 
at predetermined time intervals individually from client ter 
minals incorporated in a plurality of respective vehicles is 
received by a server, is configured so as to transmit (in reply) 
information concerning the Surrounding areas of the terminal 
positions from the server to the respective client terminals. 
0002. As examples of client terminals, there can be given 
a mobile terminal. Such as a Smartphone or the like, which is 
capable of being used for navigation to provide route guid 
ance or the like, a navigation device installed in a vehicle, or 
display audio device that is installed in a vehicle. 

BACKGROUND ART 

0003. In the case that the occurrence of disasters caused by 
natural phenomena or the like are to be expected, emergency 
information Such as warnings and advisories (disaster pre 
vention information, disaster information for disaster mitiga 
tion) may be transmitted from a meteorological association or 
the like. Further, in the case of the occurrence of traffic con 
gestion, accidents, traffic restrictions or the like, emergency 
information responsive thereto may be transmitted from a 
road traffic information center or the like. 

0004. A server of the information center, upon receipt of 
Such emergency information that is transmitted from an emer 
gency information dispatch center Such as the meteorological 
association and the road traffic information center, delivers 
the emergency information to a plurality of client terminals 
that reside in a region managed by the server. 
0005. As an emergency warning system in which emer 
gency information is delivered simultaneously, Japanese 
Laid-Open Patent Publication No. 2008-158599 (hereinafter 
referred to as JP2008-158599A) discloses creating and updat 
ing, among mobile terminals whose positions have previ 
ously been registered in a base station, a list of mobile termi 
nals that exist within the base station as a notification list, and 
when the base station obtains emergency information of an 
earthquake, a tsunami, a fire or the like, delivers the emer 
gency information simultaneously to the mobile terminals 
that are listed in the notification list. As a result, emergency 
information can be notified reliably to a plurality of mobile 
terminals, the positions of which have been registered before 
hand within a range of the base station (see FIG. 1 and 
paragraphs 0021 to 0022 of JP2008-158599A). 
0006 Further, as a system for delivering emergency infor 
mation, Japanese Laid-Open Patent Publication No. 2007 
060489 (hereinafter referred to as JP2007-060489A) dis 
closes an in-vehicle receiver that sorts through contents of a 
data broadcast of the same format in relation to emergency 
information that is transmitted from abroadcast station, using 
position information of a disaster occurrence point included 
in the data broadcast, and self-position information of a 
vehicle itself that is detected by a global positioning system 
(GPS) in the vehicle, and displaying a portion of the data 
broadcast as an image on a monitor of a navigation device (see 
abstract, FIGS. 1, 8, and 13, and paragraph0056 of JP2007 
060489A). 
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SUMMARY OF THE INVENTION 

0007. However, with the technology disclosed in JP2008 
158599A, since notifications to the respective mobile termi 
nals are delivered simultaneously to the respective mobile 
terminals inside of the base station (i.e., that reside within a 
Zone to which the base station corresponds), users located at 
various places within the base station all receive the same 
information, and since the respective users themselves are 
forced to receive information whose direct relation to the user 
is slight, it is necessary for the user to discern (sift through) 
necessary information and unnecessary information corre 
sponding to the position of the user. Further, there is a prob 
lem in that, in order to create the list at each of predetermined 
times, the latest mobile terminal positions cannot be grasped 
at the time of delivery. 
0008 Further, with the technology disclosed in JP2007 
060489A, although display of images is carried out concern 
ing emergency information including the self-position (of the 
vehicle itself), since data of the same format, which is deliv 
ered by broadcast waves, is sorted through in part and dis 
played on the side of the vehicle, the data is inevitably uni 
form over a wide area, and further, updating frequency of 
partial data updating on the side of the broadcast station is 
limited because the updating frequency is involved with the 
data as a whole. Therefore, in particular, with the disaster 
information, for example, tsunami information or the like, for 
which the degree of influence thereof is locally large, a prob 
lem occurs in that it is difficult to sufficiently grasp the degree 
of influence at the self-position of the vehicle. 
0009. As a technique for solving the aforementioned prob 
lems, there can be considered to use a navigation system in 
which, responsive to receipt on the side of a server of terminal 
position information, which is transmitted at predetermined 
time intervals from the respective client terminals, peripheral 
information of positions around where the client terminals are 
located is transmitted (in reply) to the client terminals from 
the server, thereby enabling appropriate individual informa 
tion to be delivered of results under which information of an 
emergency situation and updated position information of the 
respective client terminals are judged on the side of the server 
comprehensively. 
0010. However, with such a navigation system, there is a 
problem in that, the timing for information delivery inevitably 
forces the information to be transmitted after first waiting for 
a timing at which the terminal position information from the 
client terminals is received at predetermined time intervals, 
for example, at intervals of 5 to 10 minutes. Therefore, trans 
mission of the information is delayed by Such a wait time. 
0011. Furthermore, in the case that the number of client 
terminals is large, for example, from several ten thousand to 
several hundred thousand units, due to the fact that the trans 
missions to the respective client terminals from the server are 
concentrated and the transmission line becomes over 
crowded, the communication speed is extremely lowered, an 
in a worst case, there is a fear that disruptions may be brought 
about such as disconnection of the transmission line. 
0012. The present invention has been devised taking into 
consideration the aforementioned problems, and has the 
object of providing a navigation system which, upon the 
occurrence of an emergency situation, is capable of prioritiz 
ing and speedily delivering to client terminals, which are 
positioned in regions affected by the emergency situation, 
necessary information responsive to the client terminal posi 
tions depending on the degree of importance thereof. 
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0013 A navigation system according to the present inven 
tion is configured to transmit from a server information con 
cerning Surrounding areas of respective client terminals, 
when terminal position information, which is transmitted at a 
predetermined interval individually from the respective client 
terminals, is received by the server. The server includes a 
terminal position storage device that sequentially updates and 
stores the respective terminal position information when the 
respective terminal position information is received from the 
respective client terminals. When the occurrence of an emer 
gency situation is recognized, the server divides a region that 
is affected by the emergency situation into a plurality of areas 
to which priority levels are given for each degree of influence 
of the emergency situation thereon, retrieves from the termi 
nal position storage device positions of the client terminals 
that reside within the divided areas, prioritizes the client 
terminal positioned within an area for which the degree of 
influence is large, and delivers immediately and simulta 
neously thereto information relating to the emergency situa 
tion, regardless of time at which the terminal position infor 
mation therefrom was received, and forcibly displays the 
information relating to the emergency situation on a monitor 
of the client terminal to which the information was delivered. 

0014. According to the present invention, upon the occur 
rence of an emergency situation such as when a disaster 
occurs or the like, information of the emergency situation, 
which is delivered preferentially from the server to each of the 
client terminals positioned in regions where the degree of 
influence is large, can be delivered immediately and simulta 
neously thereto regardless of the time at which the terminal 
position information is received, and information of the emer 
gency situation can be displayed on monitors of the client 
terminals to which such information was delivered. 

0015. In this way, preferential delivery of information is 
enabled without placing an excessive load on the server. As a 
result, users of the respective client terminals, at the current 
self-position thereof, can quickly receive information for 
which the degree of influence that is separated out from the 
emergency information or the like is large, and can Swiftly 
take actions responsive to a disaster or the like. 
0016 Further, since information, which has a small effect 
on the self-position at that time, is not received unnecessarily, 
it is possible to Suppress any undue worries with respect to the 
emergency information. 
0017. In this case, when the occurrence of the emergency 
situation is recognized, the server may aggregate a number of 
the client terminals that reside internally within each of the 
divided areas as to latest updated positions of the client ter 
minals. In addition, in a case that a number of deliveries from 
the server to the respective client terminals exceeds a prede 
termined number for which simultaneous delivery is possible, 
the server may divide the number of deliveries into a plurality 
of times within a range of the predetermined number, priori 
tize the client terminals positioned within the area for which 
the degree of influence is large, and deliver simultaneously 
thereto the information relating to the emergency situation. 
0018. According to the present invention, since the server 
grasps the number of the client terminals that are to serve as 
delivery targets, and performs preferential delivery to client 
terminals for which the degree of influence of a disaster is 
large, in the case information is delivered all at once, even 
under a condition in which the number of communication 
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lines for simultaneous delivery is limited, it is possible for 
such information to be delivered quickly and without diffi 
culty. 
0019. Furthermore, the server may set each of the client 
terminals, for which the respective terminal position infor 
mation therefor that is stored in the terminal position storage 
device has not been updated even though a preset time has 
elapsed, as an object to be excluded from those retrieved from 
the server. 
0020 More specifically, by judging that the client termi 
nals have already moved from positions that have not been 
updated and excluding them from the information delivery 
targets, client terminals for which the terminal position infor 
mation has not been updated within a preset time period can 
be prevented from erroneously displaying information out 
side of the target areas (impact-free areas, etc.), for a case in 
which the client terminals are mounted, for example, in auto 
mobiles (vehicles). 
0021. Further still, when the occurrence of the emergency 
situation is recognized, and upon dividing the region that is 
affected by the emergency situation into a plurality of areas to 
which priority levels are given for each degree of influence of 
the emergency situation thereon, retrieving from the terminal 
position storage device the terminal position information of 
the respective client terminals that reside within each of the 
areas, prioritizing the client terminal that resides within the 
area for which the degree of influence is large, and delivering 
simultaneously thereto the information relating to the emer 
gency situation, and in addition, when a warning or advisory 
is set for the region that is affected by the emergency situation, 
the server may determine a priority ranking for the simulta 
neous delivery, based on a priority level of the warning or the 
advisory, and a priority level of the area. 
0022. For example, even concerning a disaster for which 
the geographical impact thereof is large. Such as a tsunami 
warning, delivery of information can be carried out, to which 
a priority ranking is given taking into consideration the area 
where delivery is attempted, and the degree of influence of the 
tsunami on the terrain. 
0023. According to the present invention, upon the occur 
rence of an emergency situation, necessary information can 
be prioritized and speedily delivered to the client terminals, 
which are positioned in regions affected by the emergency 
situation, responsive to the client terminal positions and 
depending on the degree of importance thereof. 

BRIEF DESCRIPTION OF DRAWINGS 

0024 FIG. 1 is a block diagram of an emergency informa 
tion delivery system in which a navigation system is used 
according to an embodiment of the present invention; 
0025 FIG. 2 is a flowchart of a process implemented by a 
control unit of a mobile terminal; 
0026 FIG. 3 is a flowchart of a process implemented by a 
control unit of a server; 
0027 FIG. 4 is a schematic diagram showing sectioning of 
a disaster forecast Zone, which is emergency information 
received by the server from an emergency information center; 
0028 FIG. 5 is an explanatory drawing of area division of 
the disaster forecast Zone; 
0029 FIG. 6 is an explanatory drawing showing an 
example of a delivery priority table; and 
0030 FIG. 7 is an explanatory drawing of a push screen 
that is displayed on a mobile terminal in which a navigation 
application has not been activated. 
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DESCRIPTION OF EMBODIMENTS 

0031. A preferred embodiment of a navigation system 
according to the present invention will be described below 
with reference to the accompanying drawings, in relation to 
an emergency information delivery system in which the navi 
gation system is used. 
0032 FIG. 1 is a block diagram of an emergency informa 
tion delivery system 10 in which a navigation system is used 
according to an embodiment of the present invention. 
0033. The emergency information delivery system 10 is 
constituted basically from a vehicle 12, a mobile terminal 14, 
a navigation information center (also referred to more simply 
as an information center) 16, and an emergency information 
dispatch center 18. 
0034. In the vehicle 12, there are included a display audio 
device (referred to as a DA device) 24, which is an in-vehicle 
device that is fixedly arranged (mounted) in the vehicle 12, a 
user 26 Such as a driver or a passenger seat occupant, and a 
mobile terminal 14 that is brought into the vehicle 12 by the 
user 26. 

0035. The navigation system 20 is constituted from the 
mobile terminal 14 and the information center 16 equipped 
with a server 50. 
0036. The mobile terminal 14 is made up from a portable 
telephone, a Smart phone, or a tablet terminal or the like, 
which is equipped with a touch panel type display device 28, 
a GPS device 30, and a control unit 32. The control unit 32 of 
the mobile terminal 14 is a computer, which operates as 
various functional units (also referred to as functional 
means), by a CPU (central processing unit) thereof executing 
programs that are stored in a storage device. 
0037. As programs that are stored in the mobile terminal 
14, in addition to a basic application for implementing a 
telephone function (including a calling function and a data 
communications function over telephone), a short-range low 
power wireless communications function of Bluetooth (reg 
istered trademark) or Wi-Fi, etc., and a hands free call func 
tion in which the short-range low-power wireless 
communications function is used, there is stored a disaster 
prevention interrupt application 36 including a display func 
tion or the like for displaying an interrupt Screen of disaster 
prevention information, a navigation application 34 used for 
carrying out route guidance, or the like. 
0038. The navigation application 34 and the disaster pre 
vention interrupt application 36 can be selected by the user 
26, etc., through a mobile communications network or a pub 
lic communications network, and downloaded with a fee or at 
no cost to the mobile terminal 14 from ABC store or XYZ 
market on a non-illustrated web server (external application 
Supply server) that serves as an application download source. 
0039. In this case, if the disaster prevention interrupt 
application36 is downloaded from a web server and installed 
(stored) on the mobile terminal 14, the application is set So as 
to run as a resident program in the background. 
0040. Moreover, in the same manner as the basic applica 

tion, the navigation application 34 and the disaster prevention 
interrupt application 36 may be stored beforehand in the 
mobile terminal 14 at the time of product shipment. 
0041. A non-illustrated microphone that is fixed in the 
vehicle compartment and a speaker 25 etc. that is fixed in the 
vehicle compartment are connected to the DA device 24. The 
DA device 24 is arranged in an instrument panel, and similar 
to the mobile terminal 14, is operated and can be used by a 
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user 26 Such as the driver or a passenger seat occupant. A GPS 
device may also be incorporated into the DA device 24. 
0042. According to the present embodiment, the DA 
device 24, which is equipped with a display device 23 having 
a screen area (screen size) larger than the screen area of the 
display device 28 of the mobile terminal 14, and the mobile 
terminal 14 are connected so as to be capable of communi 
cating wirelessly or over wires with each other. Of course, 
only the mobile terminal 14 can be applied as a client termi 
nal. 
0043. When the mobile terminal 14 causes the navigation 
function to be operated, a screen, which is the same as the 
screen (a route guidance screen on a map) that is displayed on 
the display device 28 of the mobile terminal 14, can be dis 
played on the display device 23 of the DA device 24. 
0044 As will be discussed later, when the mobile terminal 
14 causes the navigation function to be operated, and when 
emergency information is received, a configuration is enabled 
So as to display, in preference to the route guidance screen on 
the map, a screen of emergency information on the display 
device 28 of the mobile terminal 14 and on the display device 
23 of the DA device 24. 
0045. Further, in the case that a navigation device 
equipped with a display device is installed as a vehicle 
mounted device in the vehicle 12, a screen of the emergency 
information can be displayed on the navigation device. 
0046. The navigation device (not shown) or the DA device 
24 is equipped with the GPS device 30 and a control unit, 
which is the same as the control unit 32 in which the naviga 
tion application34 and the disaster prevention interrupt appli 
cation 36 are installed, whereby the navigation device or the 
DA device 24 can also function as a client terminal according 
to the present invention in the same manner as the mobile 
terminal 14. 
0047 Using the GPS device 30, the mobile terminal 14 
acquires from moment to moment the position (self-position) 
of the mobile terminal 14, in this case the position of the 
vehicle 12, and displays a vehicle mark (self-mark) on the 
map screen of the display device 28. Together therewith, at a 
first predetermined time interval T1, for example every five 
minutes, position information Ip (position information of the 
mobile terminal 14, also referred to as terminal position infor 
mation), to which there is appended a terminal identification 
ID for identifying the terminal, is transmitted (notified) to the 
information center 16. 
0048. The server 50 is arranged in the information center 
16. The server 50 comprises a control unit 52, which is a 
computer, a terminal position storage device 54, and a navi 
gation unit 56 equipped with map information including 
facility information, a route search function, a route guidance 
function, and the like, to assist the navigation application 34 
of the mobile terminal 14. 
0049. The server 50 of the information center 16 can sup 
port the navigation function on the mobile terminal 14, by 
delivering to the corresponding mobile terminals 14 map 
information, including facility information from the naviga 
tion unit 56, every time that position information Ip, to which 
there is appended a terminal identification ID from the 
respective mobile terminals 14, is received. Further, the map 
information, etc., delivered to the mobile terminal 14 is dis 
played simultaneously on the display device 23 of the DA 
device 24. 

0050. The information center 16 carries out data commu 
nications with the mobile terminal 14 using the mobile com 



US 2016/0027281 A1 

munications network or the public communications network, 
in addition to carrying out data communications with the 
emergency information dispatch center 18 using the public 
communications network, etc. 
0051. The emergency information dispatch center 18, for 
example, is a meteorological association or a road traffic 
information center, which delivers to the information center 
weather information such as rainfall information (rainfall 
map) and Snowfall information (Snowfall map), or traffic 
congestion information (traffic concentration information), 
etc., and at the time of an emergency, transmits emergency 
information Such as disaster information to the information 
center 16. 

0052. When the navigation application 34 is initiated in 
the mobile terminal 14 and the connection of a communica 
tion line therewith is confirmed, the information center 16 
establishes an association or linkage with the navigation unit 
56. When a destination point is set with the mobile terminal 
14, the navigation unit 56 calculates route guidance informa 
tion from the present location to the destination point (as is 
well known, a departure point and a stopover point, a depar 
ture time, etc., can also be set), and navigation information, 
including the calculated route guidance information, corre 
sponding map information, and semi-transparently displayed 
weather information, etc., is transmitted to the mobile termi 
nal 14. 

0053. The mobile terminal 14 can display the received 
navigation information as a screen on the display device 28, 
and by forwarding the information to the DA device 24, the 
DA device 24 can also display the same navigation informa 
tion on the screen of the display device 23. 
0054 The emergency information delivery system 10 that 
uses the navigation system 20 according to the present 
embodiment is constructed basically as described above. 
Next, operations of the emergency information delivery pro 
cess in accordance with principal features thereof, will be 
described with reference to the flowchart of FIG. 2, which is 
implemented by the control unit 32 of the mobile terminal 14, 
and the flowchart of FIG. 3, which is implemented by the 
control unit 52 of the server 50. 

0055 Although in the flowcharts of FIGS. 2 and 3, the 
descriptions given therein are premised on a condition in 
which the navigation application 34 has already been acti 
vated, even in a non-activated State, since the disaster preven 
tion interrupt application36 resides in the background, as will 
be discussed later, when emergency information is received, 
a popup screen is displayed on the display device 28 of the 
mobile terminal 14, and on that screen, the navigation appli 
cation 34 can be launched by the user 26 of the mobile 
terminal 14. 

0056. For ease of understanding and to avoid complexity, 
in the emergency information delivery system 10, prior to 
implementing the processes of the flowcharts of FIGS. 2 and 
3, the mobile terminal 14 that was brought into the vehicle 12 
and the DA device 24 are in a connected State (a state enabling 
mutual communications therebetween) by way of an in-ve 
hicle wireless communications protocol Such as Bluetooth 
(registered trademark) or the like. Further, using the naviga 
tion application 34 of the mobile terminal 14, a communica 
tions linkage is established between the mobile terminal 14 
and the information center 16 using a mobile communica 
tions network or a public communications network, thereby 
enabling the navigation function to be used. 
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0057 The processes of steps S1 to S3 in the flowchart of 
the mobile terminal 14 shown in FIG. 2 are processes in 
relation to a position information uploading sequence, which 
is a normal sequence that is implemented when the mobile 
terminal 14 is initiated. The processes of steps S11 to S12 in 
the flowchart of the mobile terminal 14 shown in FIG. 2 are 
processes (event-driven processes) in relation to a disaster 
information delivery and receiving sequence, which is imple 
mented by way of an interrupt process by the disaster preven 
tion interrupt application 36, at a time that emergency infor 
mation is received from the server 50 of the information 
center 16 (upon the occurrence of a so-called event). 
0058. The processes of steps S21 to S22 in the flowchart of 
the server 50 shown in FIG.3 are processes in relation to the 
normal position information uploading sequence. The pro 
cesses (event-driven processes) of steps S31 to S38 in the 
flowchart of the server 50 shown in FIG. 3 are processes in 
relation to a disaster information delivery sequence, which is 
implemented by way of an interrupt process, at a time that the 
server 50 has received the emergency information from the 
emergency information dispatch center (upon the occurrence 
of a so-called event). 
0059. In step S1 of the flowchart of FIG. 2, the control unit 
32 of the mobile terminal 14 that is currently under activation 
judges whether or not self-position information Ip, which is 
calculated by the GPS device 30 upon receipt of GPS waves 
from a plurality of GPS satellites, has been received from the 
GPS device 30. 
0060. The position information Ip is reflected as a vehicle 
mark or the like, which is displayed on the map by the navi 
gation application 34. 
0061. When the position information Ip has been received 
(step S1:YES), the received position information Ip is trans 
mitted to the server 50 of the information center 16, and then 
in step S2, it is judged whether or not a first predetermined 
time period T1 from the previous time of transmission, for 
example five minutes, has elapsed. 
0062) If the first predetermined time period T1 from the 
previous time of transmission has elapsed (step S2: YES), 
then in step S3, the control unit 32 of the mobile terminal 
transmits to the information center 16 the position informa 
tion Ip, to which there is appended the terminal identification 
information (terminal identification ID) of the mobile termi 
nal 14. 
0063. If the position information Ip is not received in step 
S1 (step S1: NO), if the first predetermined time period T1 has 
not elapsed in step S2 (step S2: NO), and if the position 
information Ip has been transmitted in step S3, the process 
returns to step S1. 
0064. During normal operation in which the mobile termi 
nal 14 repeatedly carries out the processes of steps S1 to S3. 
corresponding thereto, as shown in the flowchart of FIG.3, in 
step S21, the server 50 judges whether or not position infor 
mation Ip to which a terminal identification ID is appended 
has been received from the respective mobile terminals 14. 
0065. If the position information Ip to which the terminal 
identification ID is appended has been received (step S21: 
YES), then in step S22, the position information Ip is updated 
in the terminal position storage device 54. In this case, only 
the most recent one case of the position information Ip for the 
individual respective mobile terminals 14 is registered and 
stored in the terminal position storage device 54 (terminal 
position storage table) with the terminal position ID as an 
index. 
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0066. In step S22, at the time that the position information 
Ip is registered and stored, if the position information Ip has 
not been received in step S21 (step S21: NO), the process 
returns to step S21. 
0067. On the other hand, in step S31, when the server 50 of 
the information center 16 has received emergency informa 
tion (disaster information) from the emergency information 
dispatch center 18, then in step S32, as will be described in 
detail below, a disaster forecast Zone in which the received 
emergency information is included is divided into areas of 
Smaller regions. Together therewith, a classification priority 
Ps and an impact (degree of influence) priority Pi for the 
disaster forecast Zone, which are used in later-described steps 
S36 to S38, are determined (calculated). 
0068 FIG. 4 is a schematic diagram that illustrates sec 
tioning of a disaster forecast Zone 100, corresponding to 
tsunami information as an example, which is emergency 
information that is received in step S31 by the server 50 from 
the emergency information dispatch center 18. 
0069. In the schematic diagram, five disaster forecast 
Zones 100 are allocated to land 80 lying adjacent to the sea 70 
through a coastline 72. In practice, a classification 102 of 
severity of the disaster is assigned to each of the respective 
disaster forecast Zones 100. In step S32, the control unit 52 
sets a classification priority (classification delivery priority) 
Ps with respect to such classifications 102. For example, in 
the case that the classifications 102 are a large tsunami warn 
ing, a tsunami warning, and a tsunami advisory, respectively, 
the classification priorities Ps therefor are set to large (clas 
sification priority Ps: first level) for the large tsunami warn 
ing, intermediate (classification priority Ps: second level) for 
the tsunami warning, and low (classification priority Ps: third 
level) for the tsunami advisory. 
0070. Next, as shown in FIG. 5, the control unit 52 divides 
the respective disaster forecast Zones 100 into areas 104 on 
the order of 10 km square (10 kmx10 km). As shown in FIG. 
5, in the process of step S32, each of the disaster forecast 
Zones 100 is divided into twelve individual areas 104, respec 
tively. 
0071. Furthermore, the control unit 52 sets the impact 
priority (impact delivery priority) Pi, in the order in which the 
degree of influence of the disaster is estimated to be large, 
based on the position on the terrain or the map in each of the 
respective divided areas 104. In the example shown in FIG. 5, 
as shown by the circled numbers, the impact priority Pi of 
areas 104 of land 80 that is less than 10 kilometers km from 
the coast is set to high (impact priority Pi: first level), the 
impact priority Piofareas 104 of land 80 that is from 10 to less 
than 20 kilometers km from the coast is set to intermediate 
(impact priority Pi: second level), and the impact priority Piof 
areas 104 of land 80 that is 20 kilometers km or more from 
the coast is set to low (impact priority Pi: third level) (process 
of step S32). 
0072 FIG. 6 shows an example of a delivery priority table 
110, in which a comprehensive priority level Pt (comprehen 
sive priority ranking) is indicated, which is determined by the 
control unit 52 in consideration of the classification priority 
Ps and the impact priority Pinoted above. 
0073. With the delivery priority table 110, as an example, 
the rankings of the classification priority PS and the impact 
priority Piare summed, and the comprehensive priority levels 
Pt(delivery priority levels) of areas 104 for which the value of 
the Sum X is Small are set so as to become greater. In the event 
that values of the sum X are of the same value, the compre 
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hensive priority level Pt having the higher classification pri 
ority Ps is determined to be higher (process of step S32). 
(0074) Next, in step S33, the control unit 52 confirms the 
position information Ip of the mobile terminal 14 that is 
stored in the terminal position storage device 54, and in step 
S34, it is judged whether or not the latest updated time of the 
confirmed position information Ip is a time that lies within a 
second predetermined time period T2 (T2-T1), for example 
15 minutes, from the present time. 
(0075) Next, in step S35, with respect to mobile terminals 
14 whose position information Ip has been updated within the 
second predetermined time interval T2 (step S34: YES), it is 
determined which of the disaster forecast Zones 100 (see 
FIGS. 4 and 5) the mobile terminals 14 are positioned in. 
0076. In step S34, in the case that a time has elapsed, 
which is longer than the second predetermined time interval 
T2 from the time at which the position information Ip of the 
mobile terminal 14 was last updated (step S34: NO), and in 
step S35, in the case that the mobile terminal 14 whose 
position is specified is not positioned within a disaster fore 
cast Zone 100 (step S35: NO), in such an excluded mobile 
terminal 14, the process is brought to an end without deliver 
ing emergency information thereto. 
(0077. Next, with respect to mobile terminals 14 for which 
the latest updated time of the position information Ip lies 
within the second predetermined time interval T2, and that is 
positioned within a disaster forecast Zone 100, in step S36, the 
impact priorities Piare determined for each of the aforemen 
tioned areas 104 (refer to the circled numbers 1 to 3 in FIG. 6), 
and together therewith, in step S37, the classification priori 
ties Ps (severity of the disaster) for each of the areas 104 are 
determined corresponding to the classification priorities Ps 
(high, intermediate, or low in FIG. 6) for each of the afore 
mentioned disaster forecast Zones 100. 

(0078. Further, in step S38, the control unit 52 of the server 
50 delivers simultaneously and immediately (in real time) the 
emergency information at each of predetermined quantities 
corresponding to the number of available lines, in a descend 
ing order of the comprehensive priority Pt, i.e., the priority 
ranking (priority level), thereof. 
0079. In this case, in step S11, according to the disaster 
information delivery and receiving sequence of the mobile 
terminal 14 in FIG. 2, by way of the disaster prevention 
interrupt application 36, the control unit 32 of the mobile 
terminal 14 receives delivery of the emergency information 
from the information center 16. 
0080 Next, in step S12, on the map screen on the display 
device 23 of the DA device 24 and on the map screen on the 
display device 28 of the mobile terminal 14, in which the 
navigation application 34 has been activated, the screen dis 
play of FIG. 4 is displayed, for example, as a semi-transparent 
display, and corresponding disaster information is output to 
the interior of the vehicle 12 as a voice message from the 
speaker 25 of the DA device 24. 
I0081. On the other hand, in the case that the navigation 
application 34 has not been activated, as shown in FIG. 7, the 
disaster prevention interrupt application 36 displays a push 
screen 200 on the display device 28 of the mobile terminal 14. 
In the push screen 200, there are displayed, respectively, an 
application name 201 of the navigation application 34, a 
disaster classification content 202 (in this case, “Tsunami 
Advisory Issued’), a close button 204, and a detail-display 
button 203 for activating or starting up the navigation appli 
cation 34. 
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0082 If the user 26 performs an operation to touch the 
detail-display button 203, the navigation application 34 is 
activated. Upon doing so, immediately, a request is made 
from the mobile terminal 14 with respect to the server 50 of 
the information center 16 for delivery of the corresponding 
disaster information, and in response to this request, when the 
corresponding disaster information is delivered from the 
server 50, the screen display of FIG. 4 is displayed as a 
semi-transparent display on the map screen of the display 
device 28 of the mobile terminal 14 and on the map screen of 
the display device 23 of the DA device 24, and corresponding 
disaster information is output to the interior of the vehicle 12 
as a voice message from the speaker 25 of the DA device 24. 
Instead of a voice message, a notification Sound only may be 
output. 

0083. Having viewed the screen of the disaster informa 
tion (emergency information) of FIG. 4, the user 26, at the 
current self-position thereof, can quickly discern the infor 
mation for which the degree of influence that is separated out 
from the emergency information is large, and can Swiftly take 
actions responsive to a disaster or the like. 

Overview of the Embodiment 

0084 As has been described above, the navigation system 
according to the above-described embodiment is applied Suit 
ably to a navigation system 20 that is configured to transmit 
information (map information including facility information, 
etc.) concerning the surrounding area of the terminal posi 
tions from the server 50 to the respective mobile terminals 14, 
when the server 50 receives terminal position information Ip, 
which is transmitted at each of the first predetermined times 
T1, which define predetermined time intervals, individually 
from mobile terminals 14 that serve as client terminals. 

0085. In the navigation system 20, the server 50 includes 
the terminal position storage device 54 that sequentially 
updates and stores the respective terminal position informa 
tion Ip when it is received from the respective mobile termi 
nals 14. Further, when it is recognized that an emergency 
situation has occurred, the server 50 divides a region that is 
affected by the emergency situation into a plurality of areas 
104 to which priority levels are given (ascribed) for each 
degree of influence of the emergency situation thereon, 
retrieves from the terminal position storage device 54 posi 
tions of the mobile terminals that reside within the divided 
areas 104, prioritizes mobile terminals 14 positioned within 
an area 104 for which the degree of influence is large, and 
delivers immediately and simultaneously thereto the infor 
mation relating to the emergency situation, regardless of the 
time at which the terminal position information Ip was 
received, and forcibly displays the information that was deliv 
ered relating to the emergency situation on the display device 
28 of the mobile terminals 14 and on the display device 23 of 
the DA device 24, which serve as monitors. 
I0086. In this manner, upon the occurrence of an emer 
gency situation Such as when a disaster occurs or the like, 
information of the emergency situation, which is delivered 
preferentially from the server 50 with respect to each of the 
mobile terminals 14 positioned in regions (areas 104) where 
the degree of influence is large, can be delivered immediately 
and simultaneously thereto regardless of the time at which the 
terminal position information Ip is received, and information 
of the emergency situation can be displayed on the display 
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device 23 of the DA device 24, and on the display device 28 
of the mobile terminals 14 to which such information was 
delivered. 
I0087. In this way, preferential delivery of information is 
enabled without placing an excessive load on the server 50. 
As a result, users 26 of the respective mobile terminals 14, at 
the current self-position thereof, can quickly receive infor 
mation for which the degree of influence that is separated out 
from the emergency information or the like is large, and can 
Swiftly take actions responsive to a disaster or the like. 
0088. Further, since information, which has a small effect 
on the self-position at that time, is not received unnecessarily, 
it is possible to Suppress any undue worries with respect to the 
emergency information. 
I0089. In this case, when it is recognized that an emergency 
situation has occurred, the server 50 may aggregate a number 
of the mobile terminals 14 that reside internally within each of 
the divided areas 104 as to the latest updated positions of the 
mobile terminals 14. In the case that a number of deliveries 
from the server 50 to the respective mobile terminals 14 
exceeds a predetermined number for which simultaneous 
delivery is possible, the server 50 may divide the number of 
deliveries into a plurality of times within a range of the 
predetermined number, prioritize the mobile terminals 14 
positioned within the area 104 for which the degree of influ 
ence is large, and deliver simultaneously thereto the informa 
tion relating to the emergency situation. 
0090 According to the present invention, since the server 
50 grasps the number of the mobile terminals 14 that are to 
serve as delivery targets, and performs preferential delivery to 
mobile terminals 14 for which the degree of influence of a 
disaster is large, in the case that the information is delivered 
all at once, even under a condition in which the number of 
communication lines for simultaneous delivery is limited, it is 
possible for such information to be delivered quickly and 
without difficulty. 
0091. Furthermore, the server 50 may set position infor 
mation Ip of the respective mobile terminals 14, for which the 
respective terminal position information Ip therefor that are 
stored in the terminal position storage device 54 have not been 
updated even though a preset time has elapsed, as objects to 
be excluded from those retrieved from the server 50. 
0092. More specifically, the server 50 judges that the 
mobile terminals 14 have already moved from positions that 
have not been updated and excluding them from the informa 
tion delivery targets, if the terminal position information Ip of 
the mobile terminals 14 has not been updated within a preset 
time period. Then, erroneously displaying information out 
side of the target areas (impact-free areas, etc.) can be pre 
vented, for a case in which the mobile terminals 14 are 
mounted, for example, in automobiles. 
0093. Further still, when it is recognized that an emer 
gency situation has occurred, and upon dividing the region 
that is affected by the emergency situation into a plurality of 
areas 104 to which priority levels are given for each degree of 
influence of the emergency situation thereon, retrieving from 
the terminal position storage device 54 the position informa 
tion Ip of the respective mobile terminals 14 that reside within 
each of the areas 104, prioritizing the mobile terminals 14 that 
reside within the area 104 for which the degree of influence is 
large, and delivering simultaneously thereto the information 
relating to the emergency situation, and furthermore, when a 
warning or advisory is set for the region that is affected by the 
emergency situation, the server 50 may determine a priority 
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ranking (comprehensive priority level Pt) for the simulta 
neous delivery, based on the classification priority Ps of the 
warning or the advisory, and the impact priority Pi of the area 
104. 
0094 For example, even concerning a disaster for which 
the geographical impact thereof is large. Such as a tsunami 
warning, delivery of information is carried out, to which a 
priority ranking is given taking into consideration the area 
104 where delivery is attempted, and the degree of influence 
(the classification priority Psand the impact priority Pi) of the 
tsunami on the terrain. 

0095. The present invention is not limited to the above 
embodiment, and as a matter of course, various alternative or 
modified configurations may be adopted therein based on the 
descriptive content of the present specification. 

1. A navigation system configured to transmit from a server 
information concerning Surrounding areas of respective cli 
ent terminals, when terminal position information, which is 
transmitted at a predetermined interval individually from the 
respective client terminals, is received by the server, 

wherein the server is configured to: 
include a terminal position storage device configured to 

sequentially update and store the respective terminal 
position information when the respective terminal posi 
tion information is received from the respective client 
terminals; 

when occurrence of an emergency situation is recognized, 
divide a region that is affected by the emergency situa 
tion into a plurality of areas to which priority levels are 
given for each degree of influence of the emergency 
situation thereon; 

retrieve from the terminal position storage device positions 
of the client terminals that reside within the divided 
areas, 

prioritize the client terminal positioned within an area for 
which the degree of influence is large, and deliver imme 
diately and simultaneously thereto information relating 
to the emergency situation, regardless of time at which 
the terminal position information therefrom was 
received; and 
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forcibly display the information relating to the emergency 
situation on a monitor of the client terminal to which the 
information was delivered. 

2. The navigation system according to claim 1, wherein the 
server is configured to: 
when the occurrence of the emergency situation is recog 

nized, aggregate a number of the client terminals that 
reside internally within each of the divided areas as to 
latest updated positions of the client terminals; and 

in a case that a number of deliveries from the server to the 
respective client terminals exceeds a predetermined 
number for which simultaneous delivery is possible, 
divide the number of deliveries into a plurality of times 
within a range of the predetermined number, prioritize 
the client terminals positioned within the area for which 
the degree of influence is large, and deliver simulta 
neously thereto the information relating to the emer 
gency situation. 

3. The navigation system according to claim 1, wherein the 
server is configured to set each of the client terminals, for 
which the respective terminal position information therefor 
that is stored in the terminal position storage device has not 
been updated even though a preset time has elapsed, as an 
object to be excluded from those retrieved from the server. 

4. The navigation system according to claim 1, wherein: 
when the occurrence of the emergency situation is recog 

nized, and upon dividing the region that is affected by 
the emergency situation into a plurality of areas to which 
priority levels are given for each degree of influence of 
the emergency situation thereon, retrieving from the ter 
minal position storage device the terminal position 
information of the respective client terminals that reside 
within each of the areas, prioritizing the client terminal 
that resides within the area for which the degree of 
influence is large, and delivering simultaneously thereto 
the information relating to the emergency situation, and 

in addition, when a warning or advisory is set for the region 
that is affected by the emergency situation, the server is 
configured to determine a priority ranking for the simul 
taneous delivery, based on a priority level of the warning 
or the advisory, and a priority level of the area. 
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