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(57) ABSTRACT 
Disconnection from a network is easily recognized. 
An information processing device is an information process 
ing device including a detection unit and a control unit. The 
detection unit of the information processing device detects an 
information processing device that is disconnected from a 
network built through autonomous wireless communication 
of a plurality of information processing devices. In addition, 
the control unit of the information processing device per 
forms control such that information about the information 
processing device detected by the detection unit of the infor 
mation processing device is output as disconnection informa 
tion. 
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INFORMATION PROCESSING DEVICE, 
INFORMATION PROCESSING METHOD AND 

PROGRAM 

TECHNICAL FIELD 

0001. The present technology relates to an information 
processing device, and specifically, to an information pro 
cessing device configured to exchange various pieces of 
information using wireless communication, an information 
processing method thereof and a program causing a computer 
to execute the method. 

BACKGROUND ART 

0002. In the related art, wireless communication technolo 
gies in which wireless communication is used to exchange 
various types of data are provided. For example, a communi 
cation method (for example, ad hoc communication or an ad 
hoc network) in which autonomous interconnection is per 
formed with an approaching information processing device is 
proposed (for example, refer to Patent Literature 1). 

CITATION LIST 

Patent Literature 

0003 Patent Literature 1: JP 2009-239385A 

SUMMARY OF INVENTION 

Technical Problem 

0004. According to the above-described technologies of 
the related art, it is possible to exchange various types of data 
between two information processing devices using wireless 
communication without wired line connection. In addition, in 
Such a network, the information processing devices can com 
municate with an approaching information processing device 
without depending on a master station Such as a control 
device. Further, in an ad hoc network, when a new informa 
tion processing device appears nearby, the new information 
processing device can also freely participate in the network. 
Therefore, it is possible to increase coverage of the network 
according to an increased number of information processing 
devices nearby. 
0005. In addition, each information processing device can 
transfer information exchanged with other information pro 
cessing devices in a bucket brigade manner (a so-called multi 
hop'relay) in addition to autonomously interconnecting with 
an approaching information processing device. In addition, a 
network in which multi-hop is performed is generally known 
as a mesh network. 

0006. In this manner, in the ad hoc network or the mesh 
network, it is possible to freely communicate with a nearby 
information processing device. In addition, by connecting 
with the nearby information processing device, the network 
can be extended. Here, for example, a case in which an infor 
mation processing device belonging to the network moves to 
a place in which there are no other information processing 
devices nearby is assumed. In this case, there are concerns, for 
example, the information processing device may be outside 
ofa range that radio waves from other information processing 
devices reach, and communication with other information 
processing devices belonging to the network may be impos 
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sible. Therefore, it is important to easily recognize discon 
nection from the network and to prevent disconnection from 
the network. 
0007. The present technology has been made in view of 
the above-described problems, and is provided to easily rec 
ognize disconnection from a network. 

Solution to Problem 

0008. The present technology is achieved to solve the 
technical problem, and a first aspect thereofprovides an infor 
mation processing device, an information processing method 
thereof, and a program causing a computer to execute the 
information processing method, the information processing 
device including: a detection unit configured to detect an 
information processing device that is disconnected from a 
network built through autonomous wireless communication 
of a plurality of information processing devices; and a control 
unit configured to perform control Such that information 
about the detected information processing device is output as 
disconnection information. Accordingly, there is provided an 
operation in which information about the information pro 
cessing device whose disconnection from the network is 
detected is output as disconnection information. 
0009. According to the first aspect, the detection unit may 
detect whether the information processing device is discon 
nected from the network. The control unit may perform con 
trol Such that, when the disconnection is detected, the discon 
nection information indicating a fact that the information 
processing device is disconnected is output. Accordingly, 
there is provided an operation in which it is detected whether 
a Subject device is disconnected from the network, and when 
the disconnection is detected, disconnection information 
indicating the fact that the Subject device is disconnected is 
output. 
0010. According to the first aspect, the control unit may 
perform control Such that, when the disconnection is 
detected, information for the information processing device 
to return to the network is output. Accordingly, there is pro 
vided an operation in which, when disconnection from the 
network is detected, information for the subject device to 
return to the network is output. 
0011. According to the first aspect, the control unit may 
perform control such that, as the information for returning, at 
least one of a label indicating an advancing direction for the 
information processing device to return to the network, and a 
label indicating a relative positional relation between the 
information processing device and other information pro 
cessing devices belonging to the network is displayed. 
Accordingly, there is provided an operation in which at least 
one of a label indicating an advancing direction for the Subject 
device to return to the network and a label indicating a relative 
positional relation between the subject device and the other 
information processing devices belonging to the network is 
displayed. 
0012. According to the first aspect, the detection unit may 
detect whether another information processing device 
belonging to the network is disconnected from the network. 
The control unit may perform control such that, when the 
disconnection is detected, the disconnection information 
indicating a fact that the other information processing device 
is disconnected is output. Accordingly, there is provided an 
operation in which it is detected whether another information 
processing device belonging to the network is disconnected 
from the network, and when the disconnection is detected, 
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disconnection information indicating the fact that the other 
information processing device is disconnected is output. 
0013. According to the first aspect, the control unit may 
perform control Such that information about a relative posi 
tion with other information processing devices belonging to 
the network is acquired, and a relative positional relation 
between the information processing device and the detected 
information processing device based on the information is 
displayed. Accordingly, there is provided an operation in 
which information about a relative position with other infor 
mation processing devices belonging to the network is 
acquired, and a relative positional relation between the Sub 
ject device and the information processing device whose dis 
connection is detected based on the information is displayed. 
0014. According to the first aspect, the control unit may 
perform control Such that, based on position information 
about a position of the information processing device, labels 
indicating the information processing device and the detected 
information processing device are arranged and displayed on 
a map including the position of the information processing 
device. Accordingly, there is provided an operation in which, 
based on position information about a position of the Subject 
device, labels indicating the Subject device and the informa 
tion processing device whose disconnection is detected are 
arranged and displayed on the map including the position of 
the subject device. 
0015. According to the first aspect, the control unit may 
perform control Such that specific information for confirming 
presence of the detected information processing device is 
transmitted to another information processing device belong 
ing to a network other than the network. Accordingly, there is 
provided an operation in which specific information for con 
firming the presence of the information processing device 
whose disconnection is detected is transmitted to other infor 
mation processing devices belonging to a network other than 
the network. 
0016. According to the first aspect, when the presence of 
the detected information processing device is confirmed in 
the other network, the other information processing device 
may transmit information including a fact that the presence of 
the detected information processing device is confirmed as 
response information for the specific information. The con 
trol unit may perform control Such that, when the response 
information is received, the disconnection information indi 
cating the fact that the presence of the detected information 
processing device is confirmed in the other network is output. 
Accordingly, there is provided an operation in which, when 
the presence of the information processing device whose 
disconnection is detected is confirmed in the other network, 
the other information processing device transmits informa 
tion (response information) including the fact that the pres 
ence is confirmed, and when the response information is 
received, the Subject device outputs disconnection informa 
tion indicating the fact that the presence of the information 
processing device whose disconnection is detected is con 
firmed in the other network. 
0017. According to the first aspect, the detection unit may 
detect an information processing device that is not discon 
nected from the network but is likely to be disconnected. The 
control unit may perform control Such that, when the infor 
mation processing device that is likely to be disconnected is 
detected, the disconnection information indicating a fact that 
the information processing device that is likely to be discon 
nected is detected is output. Accordingly, there is provided an 
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operation in which an information processing device that is 
not disconnected from the network but is likely to be discon 
nected is detected, and when the information processing 
device that is likely to be disconnected is detected, discon 
nection information indicating the fact that the information 
processing device that is likely to be disconnected is detected 
is output. 
0018. According to the first aspect, when there is a first 
information processing device whose signal strength is less 
than a threshold and there is no second information process 
ing device whose signal strength is equal to or greater than a 
threshold among other information processing devices 
belonging to the network, the detection unit may detect the 
information processing device as the information processing 
device that is likely to be disconnected. Accordingly, there is 
provided an operation in which, when there is a first informa 
tion processing device whose signal strength is less than a 
threshold and there is no second information processing 
device whose signal strength is equal to or greater than a 
threshold among other information processing devices 
belonging to the network, the Subject device is detected as the 
information processing device that is likely to be discon 
nected. 
0019. According to the first aspect, the detection unit may 
detects the information processing device that is discon 
nected using list information in which identification informa 
tion for identifying each of the plurality of information pro 
cessing devices is retained. Accordingly, there is provided an 
operation in which an information processing device that is to 
be disconnected is detected using the list information. 
0020. According to the first aspect, the list information 
may include the identification information about at least one 
information processing device of an information processing 
device that is able to directly communicate with the informa 
tion processing device and an information processing device 
that is able to perform communication through an informa 
tion processing device other than the information processing 
device. Accordingly, there is provided an operation in which 
an information processing device that is to be disconnected is 
detected using list information including identification infor 
mation about at least one information processing device of an 
information processing device that is able to directly commu 
nicate with the Subject device and an information processing 
device that is able to communicate with an information pro 
cessing device other than the Subject device. 
0021. According to the first aspect, when an information 
processing device disconnected from the network is detected 
using the list information, the control unit may confirm pres 
ence of the detected information processing device based on 
presence information that is information received from 
another information processing device belonging to a net 
work other than the network, is transmitted in response to 
specific information for confirming the presence of the 
detected information processing device and indicates a fact 
that a beacon from the detected information processing 
device is detected. Accordingly, there is provided an opera 
tion in which, when the information processing device dis 
connected from the network is detected using the list infor 
mation, the presence of the detected information processing 
device is confirmed based on presence information received 
from the other information processing device belonging to the 
other network. 

0022. According to the first aspect, when a beacon is not 
detected from any of the plurality of information processing 
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devices for a predetermined time, the detection unit may 
detect that the information processing device is disconnected 
from the network. Accordingly, there is provided an operation 
in which, when a beacon is not detected from any of the 
plurality of information processing devices for a predeter 
mined time, it is detected that the subject device is discon 
nected from the network. 

Advantageous Effects of Invention 
0023. According to an embodiment of the present technol 
ogy, an excellent effect in which disconnection from a net 
work can be easily recognized can be obtained. Note that, 
effects described herein are not necessarily limited, and any 
effect described in the present disclosure may be achieved. 

BRIEF DESCRIPTION OF DRAWINGS 

0024 FIG. 1 is a diagram illustrating an exemplary system 
configuration of a communication system 10 in a first 
embodiment of the present technology. 
0025 FIG. 2 is a block diagram illustrating an exemplary 
function and configuration of an information processing 
device 100 in the first embodiment of the present technology. 
0026 FIG. 3 is a diagram illustrating an exemplary termi 
nal list (a terminal list 300) that the information processing 
device 100 in the first embodiment of the present technology 
retains. 
0027 FIG. 4 is a diagram simplistically illustrating a case 
in which an information processing device 240 in the first 
embodiment of the present technology is disconnected from a 
network 200. 
0028 FIG. 5 is a diagram illustrating a notification 
example when disconnection of the information processing 
device 240 in the first embodiment of the present technology 
is notified of. 
0029 FIG. 6 is a diagram illustrating a notification 
example of notification that an information processing device 
is disconnected or is likely to be disconnected in the first 
embodiment of the present technology. 
0030 FIG. 7 is a diagram illustrating an exemplary display 
screen displayed on a display unit 180 in the first embodiment 
of the present technology. 
0031 FIG. 8 is a flowchart illustrating exemplary process 
ing procedures of a disconnection information output process 
performed by the information processing device 100 in the 
first embodiment of the present technology. 
0032 FIG. 9 is a diagram illustrating a system configura 
tion example of a communication system 20 in a second 
embodiment of the present technology. 
0033 FIG.10 is a diagram illustrating a format example of 
a beacon (a beacon frame) that is transmitted from informa 
tion processing devices of the communication system 20 in 
the second embodiment of the present technology. 
0034 FIG. 11 is a diagram illustrating a transmission 
example when information processing devices of the com 
munication system 20 in the second embodiment of the 
present technology transmit an emergency information item. 
0035 FIG. 12 is a flowchart illustrating exemplary pro 
cessing procedures of a disconnection information output 
process performed by the information processing device 100 
in the second embodiment of the present technology. 
0036 FIG. 13 is a flowchart illustrating exemplary pro 
cessing procedures of a disconnection information output 
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process performed by the information processing device 100 
in the second embodiment of the present technology. 
0037 FIG. 14 is a block diagram showing an example of a 
schematic configuration of a Smartphone. 
0038 FIG. 15 is a block diagram showing an example of a 
schematic configuration of a car navigation device. 

DESCRIPTION OF EMBODIMENTS 

0039 Hereinafter, a form (hereinafter referred to as an 
"embodiment') for implementing the present technology will 
be described. The description will proceed in the following 
order. 
0040 1. First embodiment (an example in which informa 
tion processing devices belonging to the same network 
detect disconnection (or a possibility of disconnection) of 
a subject device or another device and output disconnec 
tion information indicating that fact) 

0041) 2. Second embodiment (an example in which the 
presence of an information processing device disconnected 
from the same network is inquired of information process 
ing devices belonging to another network, and the presence 
of the disconnected information processing device is con 
firmed) 

0042. 3. Application example 

1. FIRST EMBODIMENT 

Configuration Example of Communication System 
0043 FIG. 1 is a diagram illustrating a system configura 
tion example of a communication system 10 in the first 
embodiment of the present technology. 
0044) The communication system 10 includes a plurality 
of information processing devices (information processing 
devices 100, 210, 220, 230, and 240). The information pro 
cessing devices of the communication system 10 are, for 
example, portable information processing devices or fixed 
type information processing devices having a wireless com 
munication function. Note that, the portable information pro 
cessing device is an information processing device, for 
example, a Smartphone, a mobile phone, a tablet terminal, a 
game device, a reproducing device (reproducing an image or 
reproducing music), or an image capturing device. In addi 
tion, the fixed-type information processing device is an infor 
mation processing device (for example, an information pro 
cessing device that is connected to a power Source when 
used), for example, a printer, a personal computer, a televi 
Sion, and various consumer electronics. 
0045. For example, the information processing devices 
100,210, 220, 230, and 240 belong to the same network in L2 
(a second layer), and the information processing devices can 
communicate with each other in L3 (a third layer) or higher as 
necessary. For example, in a mesh network in which Institute 
of Electrical and Electronics Engineers (IEEE) 802.11S is 
used, the same service set identifier (SSID) and passphrase 
are used. In addition, when an L3 network mechanism such as 
Internet Protocol (IP) is used, the devices can communicate 
with each other in any place in the network. 
0046. In addition, the information processing devices 
belonging to the same network can connect from anywhere as 
long as the information processing device is in a range that 
radio waves reach. For example, in the mesh network in 
which IEEE 802.11S is used, when the information process 
ing device belonging to the same network is in the range that 
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radio waves reach, since the information processing device 
can connect, it is possible to obtain connectivity for an entire 
network. 
0047. Here, as a communication method in which autono 
mous interconnection is performed with an approaching 
information processing device, ad hoc communication, an ad 
hoc network, and a mesh network are known. In Such a net 
work, the information processing devices can communicate 
with an approaching information processing device without 
depending on a master station (for example, a control device). 
0048 For example, by a communication method such as 
Wireless Fidelity (Wi-Fi, registered trademark) or Bluetooth 
(registered trademark), autonomous interconnection can be 
performed with the approaching information processing 
device. 
0049. For example, the mesh network in which IEEE 802. 
11S is used has a characteristic in which a relation between 
devices is equal. That is, the mesh network in which IEEE 
802.11S is used can build a mesh network having no master 
slave relation such as Wi-Fi. In addition, the mesh network in 
which IEEE 802.11S is used has a characteristic in which path 
selection can be automatically Switched. That is, in the mesh 
network in which IEEE 802.11S is used, when any link is 
disconnected, Switching to a route in which the other link is 
used can be automatically performed. In addition, the mesh 
network in which IEEE 802.11S is used has a characteristic in 
which transmission power can be controlled. That is, in the 
mesh network in which IEEE 802.11S is used, by controlling 
transmission power of each of the information processing 
devices, it is possible to change a distance reached and a 
communication speed. In addition, the mesh network in 
which IEEE 802.11S is used has a characteristic in which it is 
possible to perform time synchronization between the infor 
mation processing devices. For example, in the mesh network 
in which IEEE 802.11S is used, it is possible to implement 
millisecond-order time synchronization. 
0050. Therefore, in the embodiment of the present tech 
nology, as a communication method in which autonomous 
interconnection is performed with an approaching informa 
tion processing device, the mesh network in which IEEE 
802.11S is used (the ad hoc network) will be exemplified. 
0051. For example, in the ad hoc network, when a new 
information processing device is added nearby, the new infor 
mation processing device can also freely participate in the 
network. For example, initially, among information process 
ing devices illustrated in FIG. 1, only the information pro 
cessing device 100, the information processing device 210, 
and the information processing device 220 are assumed to 
participate in the adhoc network. In this case, the information 
processing device 230 and the information processing device 
240 are assumed to be sequentially added. In this case, it is 
possible to increase coverage of the network according to an 
increased number of Such information processing devices 
(approaching information processing devices). That is, it is 
possible to increase coverage of the network according to 
sequential addition of the information processing device 230, 
and the information processing device 240. 
0052 Here, the information processing devices can trans 
ferinformation exchanged with other information processing 
devices in a bucket brigade manner in addition to autono 
mously interconnecting with the approaching information 
processing device. 
0053 For example, it is assumed that the information pro 
cessing device 100 can directly communicate with the infor 
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mation processing devices 210, 220, and 240 but are unable to 
directly communicate with the information processing device 
230 due to radio waves not reaching. 
0054 Even when direct communication may be impos 
sible in this manner, the information processing devices (the 
information processing devices 210, 220, and 240) that can 
directly communicate with the information processing device 
100 can transfer data of the information processing device 
100 to the information processing device 230. Therefore, by 
transferring data in this manner, the information processing 
device 100 and the information processing device 230 that are 
unable to directly communicate with the information process 
ing device 100 can exchange information through any of the 
information processing devices 210, 220, and 240. 
0055. A method in which data transfer (so-called bucket 
brigade) is performed with one other in this manner, and 
information is delivered to a remote information processing 
device is called a multi-hop relay. In addition, a network in 
which multi-hop is performed is generally known as a mesh 
network. 

0056. Note that, in FIG. 1, a network 200 such as an ad hoc 
network or a mesh network is schematically illustrated as a 
circle with a dotted line. In addition, FIG. 2 illustrates a 
configuration of an information processing device belonging 
to the network 200. 

Functional Configuration Information 
Processing Device 

0057 FIG. 2 is a block diagram illustrating a functional 
configuration example of the information processing device 
100 in the first embodiment of the present technology. 
0058. The information processing device 100 includes a 
posture detection unit 110, an image capturing unit 120, a 
Sound acquisition unit 130, a wireless communication unit 
140, a detection unit 150, an operation accepting unit 160, a 
control unit 170, a storage unit 171, a display unit 180, and a 
voice output unit 190. 
0059. The posture detection unit 110 detects a change 
(including movement of the information processing device 
100) of a posture of the information processing device 100 by 
detecting an acceleration, a motion, and a tilt of the informa 
tion processing device 100, and outputs change information 
about the detected posture change to the control unit 170. 
Note that, as the posture detection unit 110, for example, an 
acceleration sensor, a geomagnetic sensor, a gyro sensor, or a 
global positioning system (GPS) can be used. For example, 
the posture detection unit 110 uses position information (for 
example, a latitude and a longitude) detected using GPS and 
can obtain a moving distance (for example, a moving distance 
per unit time) and a moving direction of the information 
processing device 100. In addition, for example, the posture 
detection unit 110 can obtain a moving distance and a moving 
direction using an acceleration sensor. In addition, for 
example, the posture detection unit 110 can obtain an orien 
tation using a geomagnetic sensor. 
0060. The image capturing unit 120 generates an image 
(image data) by capturing a Subject and outputs the generated 
image to the control unit 170. The image capturing unit 120 
includes, for example, an optical system (a plurality of 
lenses), an image capturing element, and a signal processing 
unit 

0061 The sound acquisition unit 130 acquires sound near 
the information processing device 100, and outputs the 

Example of 



US 2016/0249 199 A1 

acquired sound data (sound) to the control unit 170. Also, the 
Sound acquisition unit 130 is implemented by, for example, a 
microphone. 
0062. The wireless communication unit 140 transmits and 
receives information to and from with other information pro 
cessing devices (for example, the information processing 
devices 210, 220, and 230) using wireless communication 
based on control of the control unit 170. As described above, 
the embodiment of the present technology exemplifies a case 
in which the wireless communication unit 140 performs com 
munication using IEEE 802.11S protocol. 
0063 However, the wireless communication unit 140 may 
perform wireless communication according to other wireless 
communication specifications. For example, a wireless local 
area network (LAN) can be used. As the wireless LAN, for 
example, Wi-Fi (for example, IEEE 802.11n) can be used. In 
addition, as the wireless communication, wireless communi 
cation such as near field communication (NFC), Bluetooth 
(registered trademark), visible light communication, infrared 
communication and portable radio wave communication can 
be used. In addition, as the wireless communication, for 
example, millimeter wave communication (such as 60 GHz), 
900 MHz/2.4 GHz/5 GHz wireless LAN, or ultra wide band 
(UWB) can be used. 
0064. Note that, the wireless communication unit 140 may 
perform wireless communication using radio waves (electro 
magnetic waves), or perform wireless communication (for 
example, wireless communication that is performed using a 
magnetic field) using a medium other than radio waves. In 
addition, the wireless communication unit 140 may include a 
connection function to a public network Such as 3rd Genera 
tion (3G) or Wi-Fi service areas. 
0065 For example, the wireless communication unit 140 
exchanges a signal for generating or updating a multi-hop 
communication route using wireless communication with 
other information processing devices based on control of the 
control unit 170. 
0066. The detection unit 150 detects an information pro 
cessing device that is disconnected from a network built 
through autonomous wireless communication of a plurality 
of information processing devices based on information from 
the wireless communication unit 140, and outputs the detec 
tion result to the control unit 170. 
0067. For example, the detection unit 150 can detect 
whether a subject device (the information processing device 
100) is disconnected from the network. In addition, the detec 
tion unit 150 can detect whether another information process 
ing device belonging to the network is disconnected from the 
network. In addition, the detection unit 150 can detect an 
information processing device that is not disconnected from 
the network but is likely to be disconnected. 
0068. The operation accepting unit 160 is an operation 
accepting unit configured to accept an operation input per 
formed by a user, and outputs operation information corre 
sponding to the content of the accepted operation input to the 
control unit 170. The operation accepting unit 160 is imple 
mented by, for example, a touch panel, a keyboard, and a 
OUS. 

0069. The control unit 170 controls units of the informa 
tion processing device 100 based on a control program stored 
in the storage unit 171. For example, the control unit 170 
performs signal processing on transmitted and received infor 
mation. In addition, the control unit 170 is implemented by, 
for example, a central processing unit (CPU). 
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0070. In addition, for example, the control unit 170 can 
determine whether an information processing device discon 
nected from the network is detected based on the detection 
result output from the detection unit 150. Therefore, when the 
information processing device disconnected from the net 
work is detected, the control unit 170 performs control such 
that information about the detected information processing 
device is output as disconnection information. For example, 
the control unit 170 can alert the user that the information 
processing device disconnected from the network is detected 
using an image display by the display unit 180 or a voice 
output from the voice output unit 190. 
0071. In addition, the control unit 170 sequentially records 
images generated by the image capturing unit 120 or Voices 
acquired by the Sound acquisition unit 130 in the storage unit 
171, and when the information processing device discon 
nected from the network is detected, can output these pieces 
of information (images and Voices). In addition, the control 
unit 170 sequentially transmits these pieces of information 
(images and Voices) to other information processing devices 
through the wireless communication unit 140, and when the 
information processing device disconnected from the net 
work is detected, can output these pieces of information from 
the other information processing devices. 
0072 The storage unit 171 is a memory configured to store 
various pieces of information. For example, various pieces of 
information (for example, a control program) necessary for 
the information processing device 100 to perform a desired 
operation are stored in the storage unit 171. In addition, for 
example, a terminal list 300 illustrated in FIG. 3 is stored in 
the storage unit 171. In addition, images (image data) gener 
ated by the image capturing unit 120 or Sound (voice data) 
acquired by the sound acquisition unit 130 are stored in the 
storage unit 171. 
0073 For example, when data is transmitted using wire 
less communication, the control unit 170 processes informa 
tion read from the storage unit 171 and generates a data block 
(a transmission packet) to be actually transmitted. Next, the 
control unit 170 outputs the generated transmission packet to 
the wireless communication unit 140. In addition, the wire 
less communication unit 140 converts the transmission 
packet into a format of a communication scheme for actual 
transmission, and then transmits the converted transmission 
packet from an antenna (not illustrated) to the outside. 
0074. In addition, for example, when wireless communi 
cation is used to receive data, the wireless communication 
unit 140 extracts a reception packet through signal processing 
performed on a radio wave signal received through the 
antenna (not illustrated) by a receiver in the wireless commu 
nication unit 140. Therefore, the control unit 170 interprets 
the extracted reception packet. When it is determined that 
data should be retained based on the interpretation result, the 
control unit 170 writes the data in the storage unit 171. In 
addition, when it is determined that data should be transferred 
to other information processing devices, the control unit 170 
outputs the data to the wireless communication unit 140 as a 
transmission packet to be transferred to the other information 
processing devices. 
0075. The display unit 180 is a display unit configured to 
display various pieces of information based on control of the 
control unit 170. Note that, as the display unit 180, for 
example, a display panel Such as an organic electro lumines 
cence (EL) panel and a liquid crystal display (LCD) panel can 
be used. Note that, the operation accepting unit 160 and the 
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display unit 180 can be integrally formed using a touch panel 
through which the user can perform an operation input by 
contacting or approaching a display Surface with a finger. 
0076. The voice output unit 190 is a voice output unit 
configured to output various voices based on control of the 
control unit 170. Note that, the voice output unit 190 is imple 
mented by, for example, a speaker. 
0077. In this manner, the information processing device 
100 can record an image generated by capturing a subject in 
the storage unit 171, record the acquired Voice in the storage 
unit 171, and reproduce information (for example, image data 
and voice data) recorded in the storage unit 171. 
0078. Note that, since a functional configuration of other 
information processing devices (the information processing 
devices 210, 220, 230, and 240) is substantially the same as 
that of the information processing device 100, description 
thereof will be omitted herein. However, components such as 
the image capturing unit 120, the storage unit 171, the display 
unit 180, and the voice output unit 190 may differ in each 
information processing device according to a service avail 
able on the built network. 

Management Example of Terminal Information 
007.9 FIG. 3 is a diagram illustrating an exemplary termi 
nal list (the terminal list 300) that the information processing 
device 100 in the first embodiment of the present technology 
retains. 
0080. The terminal list 300 is a list in which information 
for managing other information processing devices belong 
ing to the same network is retained. That is, information 
(terminal information) about all or some information process 
ing devices belonging to the same network is stored in the 
terminal list 300. In addition, for example, identification 
information 301 and a signal level 302 are stored in associa 
tion in the terminal list 300. 
0081. The identification information 301 is identification 
information (terminal identification information) for identi 
fying other information processing devices belonging to the 
network. As the identification information, for example, a 
media access control (MAC) address can be used. In addition, 
for example, application-specific identification information 
may be used. 
0082) Note that, in FIG.3, for simplicity of description, as 
identification information, only numbers 1001, 1002, 1003, 
and 1004 are simply shown. For example, the number “1001 
in the identification information 301 refers to identification 
information for identifying the information processing device 
210. The number 1002 in the identification information 301 
refers to identification information for identifying the infor 
mation processing device 220. Similarly, the number “1003 
in the identification information 301 refers to identification 
information for identifying the information processing device 
230. The number 1004 in the identification information 301 
refers to identification information for identifying the infor 
mation processing device 240. 
0083. The signal level 302 is a signal level acquired by 
communication with information processing devices belong 
ing to the network. 
0084. For example, the control unit 170 regularly or 
irregularly acquires information (for example, the MAC 
address and the signal level) about other information process 
ing devices communicating through the wireless communi 
cation unit 140, and updates content of the terminal list 300 
using the acquired information. 
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I0085 For example, the control unit 170 can store informa 
tion about all information processing devices belonging to the 
same network in the terminal list 300. In addition, for 
example, the control unit 170 may store information about 
Some information processing devices among information 
processing devices belonging to the same network in the 
terminal list 300. Note that, some information processing 
devices stored in the terminal list 300 can be, for example, at 
least one of an information processing device that can directly 
communicate with the information processing device 100 and 
an information processing device that can perform commu 
nication through other information processing devices. 
I0086. In addition, for example, the detection unit 150 can 
detect an information processing device disconnected from 
the network using the terminal list 300. 
I0087 Also, while FIG. 3 illustrates an example in which 
the identification information 301 and the signal level 302 are 
stored in association in the terminal list 300, and other infor 
mation may be stored in association. For example, informa 
tion about the user (information about the user, for example, 
a name and a nickname of the user) who possesses the infor 
mation processing device may be stored in association with 
the information processing device. 
Detection Example of Information Processing Device Dis 
connected from Network 
I0088 FIG. 4 is a diagram simplistically illustrating a case 
in which the information processing device 240 in the first 
embodiment of the present technology is disconnected from 
the network 200. 

I0089. Here, in the embodiment of the present technology, 
an information processing device that can no longer receive 
radio waves (for example, beacons) from any other informa 
tion processing device belonging to the same network will be 
referred to as a “disconnected information processing 
device. 

(0090. For example, in a state illustrated in FIG. 1, the 
information processing device 240 can directly communicate 
with each of the information processing devices 100,210, and 
230, but is unable to directly communicate with the informa 
tion processing device 220 due to radio waves not reaching. 
From this state, for example, as indicated by an arrow 201 of 
FIG. 4, it is assumed that the user who possesses the infor 
mation processing device 240 has moved. After the move 
ment, it is assumed that the information processing device 
240 can no longer receive radio waves from any of the infor 
mation processing devices 100, 210, and 230 with which 
direct communication was possible. 
0091. In this manner, when radio waves can no longer be 
received from any other information processing device 
belonging to the network 200, a detection unit (corresponds to 
the detection unit 150 illustrated in FIG. 2) of the information 
processing device 240 detects that the information processing 
device 240 is disconnected. For example, when the network in 
which IEEE 802.11S is used is built, if beacons from the other 
information processing devices can no longer be received for 
a predetermined time, the detection unit of the information 
processing device 240 detects that the information processing 
device 240 is disconnected. 

0092. In this manner, when disconnection of the informa 
tion processing device 240 is detected, a control unit (corre 
sponds to the control unit 170 illustrated in FIG. 2) of the 
information processing device 240 performs notification (for 
example, alert, alarm, or warning) indicating the fact that the 
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information processing device 240 is disconnected from the 
network 200. The notification example is illustrated in FIG.5. 

Notification Example of Disconnection 
0093 FIG. 5 is a diagram illustrating a notification 
example when disconnection of the information processing 
device 240 in the first embodiment of the present technology 
is notified of FIG. 5a illustrates a notification example using 
a display. FIG. 5b illustrates a notification example using a 
display and a voice output. Note that, a display unit 241 
corresponds to the display unit 180 illustrated in FIG. 2. 
Operation members 242 to 244 correspond to the operation 
accepting unit 160 illustrated in FIG. 2. 
0094. As illustrated in FIG. 5a, the control unit of the 
information processing device 240 can perform notification 
by displaying a display Screen (an alert Screen) indicating the 
fact that the information processing device 240 is discon 
nected from the network 200 on the display unit 241. 
0095. In addition, as illustrated in FIG.5b, the control unit 
of the information processing device 240 can perform notifi 
cation Such that a display screen indicating the fact that the 
information processing device 240 is disconnected from the 
network 200 is displayed on the display unit 241 and a voice 
output 245 is performed. Note that, without displaying, noti 
fication may be performed only by a voice output. In addition, 
instead of performing the voice output 245 indicating the fact 
that the information processing device 240 is disconnected 
from the network 200, a specific voice (alert sound) may be 
output. In addition, notification may be performed by other 
notification methods such as notification by emitting light 
from a light emitting unit and notification by vibration of the 
information processing device 240. 
0096. In addition, for example, the control unit of the 
information processing device 240 may output information 
before the information processing device 240 is disconnected 
from the network 200, and provide information for recogniz 
ing a place before disconnection from the network 200 is 
performed to the user. For example, the information process 
ing device 240 regularly or irregularly performs image gen 
eration by an image capturing unit (corresponding to the 
image capturing unit 120 illustrated in FIG. 2) and sound 
acquisition by a sound acquisition unit (corresponding to the 
sound acquisition unit 130 illustrated in FIG. 2), and sequen 
tially records the results. Therefore, when it is detected that 
the information processing device 240 is disconnected from 
the network 200, the control unit of the information process 
ing device 240 can sequentially output images or Voices 
recorded before the detection timing. 
0097. In this manner, when disconnection of the informa 
tion processing device 240 is detected, the control unit of the 
information processing device 240 performs control Such that 
disconnection information (for example, a warning message 
and Voice) indicating the fact that the information processing 
device 240 is disconnected is output. 
Detection Example of Information Processing Device Dis 
connected from Network 
0098. The example in which the disconnected information 
processing device detects that it is disconnected has been 
described above. However, information processing devices 
belonging to the network 200 can detect disconnection of 
other information processing devices. Therefore, here, an 
example in which disconnection of another information pro 
cessing device is detected will be described. Note that, in this 
example, an example in which, as the other information pro 
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cessing device, the information processing device 100 detects 
the disconnected information processing device 240 will be 
described. However, this can be similarly applied to a case in 
which an information processing device other than the infor 
mation processing device 100 detects the disconnected infor 
mation processing device 240. 
(0099 For example, as indicated by the arrow 201 of FIG. 
4, it is assumed that, when the user who possesses the infor 
mation processing device 240 moves, the information pro 
cessing device 240 can no longer receive radio waves from 
any of the information processing devices 100, 210, and 230 
with which direct communication was possible. In this case, 
the information processing device 100 can detect that radio 
waves from the information processing device 240 with 
which direct communication was possible can no longer be 
received. For example, the control unit 170 of the information 
processing device 100 manages information processing 
devices (or information processing devices with which direct 
communication was previously possible) with which direct 
communication is possible in the terminal list300 (illustrated 
in FIG. 3). Therefore, for example, when radio waves can no 
longer be received from the information processing device 
240 with which direct communication was possible among 
information processing devices recorded in the terminal list 
300, the detection unit 150 of the information processing 
device 100 can detect the fact. 
0100. In this manner, when it is detected that radio waves 
can no longer be received from the information processing 
device 240, the detection unit 150 of the information process 
ing device 100 detects that the information processing device 
240 is disconnected. In this case, the detection unit 150 of the 
information processing device 100 outputs a detection result 
indicating the fact that disconnection of the information pro 
cessing device 240 is detected to the control unit 170. In 
addition, when disconnection of the information processing 
device 240 is detected, the control unit 170 of the information 
processing device 100 performs control Such that disconnec 
tion information (for example, a warning message and Voice) 
indicating the fact that the information processing device 240 
is disconnected from the network 200 is output. For example, 
similarly to the notification example illustrated in FIG. 5, it is 
possible to output disconnection information using a display 
or a voice output. The notification example is illustrated in 
FIG. 6a. 

Notification Example of Disconnection 
0101 FIG. 6 is a diagram illustrating a notification 
example of notification that an information processing device 
is disconnected or is likely to be disconnected in the first 
embodiment of the present technology. FIG. 6a illustrates a 
notification example when the information processing device 
100 notifies of disconnection of the information processing 
device 240. In addition, FIG. 6b illustrates a notification 
example when the information processing device 100 notifies 
of the subject device that is likely to be disconnected. Note 
that, operation members 161 to 163 correspond to the opera 
tion accepting unit 160 illustrated in FIG. 2. 
0102. As illustrated in FIG. 6a, the control unit 170 of the 
information processing device 100 can perform notification 
by displaying a display Screen (an alert Screen) indicating the 
fact that the information processing device 240 is discon 
nected from the network 200 on the display unit 180. Also, 
FIG. 6a illustrates an example in which the identification 
information 1004 for identifying the disconnected informa 
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tion processing device 240 is displayed. However, other infor 
mation (for example, information for identifying the user of 
the disconnected information processing device) capable of 
identifying the disconnected information processing device 
240 may be displayed. For example, user identification infor 
mation (for example, a nickname of the user and an image of 
the user) capable of identifying the disconnected information 
processing device 240 is recorded in association with the 
terminal list 300. Therefore, the user identification informa 
tion when disconnection is notified of may be output (a dis 
play and a voice output) as disconnection information. 
0103) In addition, for example, the control unit 170 of the 
information processing device 100 may output information 
before the information processing device 240 is disconnected 
from the network 200, and provide information for recogniz 
ing a place before the information processing device 240 is 
disconnected from the network 200 to the user. For example, 
as described above, the information processing device 240 
regularly or irregularly performs image generation by an 
image capturing unit and Sound acquisition by a sound acqui 
sition unit, and sequentially transmits the results to another 
information processing device (for example, the information 
processing device 100). Therefore, when it is detected that the 
information processing device 240 is disconnected from the 
network 200, the control unit 170 of the information process 
ing device 100 can sequentially output images or Voices 
received before the detection timing. 
0104. Here, it is assumed that, even when the information 
processing device 100 can no longer receive radio waves from 
the information processing device 240, the other information 
processing devices belonging to the network 200 can receive 
radio waves from the information processing device 240. 
Therefore, even when it is detected that radio waves from the 
information processing device 240 can no longer be received, 
the control unit 170 of the information processing device 100 
makes an inquiry to the other information processing devices 
belonging to the network 200 before disconnection informa 
tion indicating that fact is output. 
0105 For example, the control unit 170 transmits infor 
mation (induiry information) for making an inquiry about 
whether an information processing device capable of receiv 
ing radio waves from the information processing device 240 
is in the network 200 to the other information processing 
devices belonging to the network 200. In this case, the inquiry 
information is transmitted through the multi-hop relay to an 
information processing device (an information processing 
device belonging to the network 200) that is unable to directly 
communicate with the information processing device 100. As 
the inquiry result, when the information processing device 
capable of receiving radio waves from the information pro 
cessing device 240 is in the network 200, no disconnection 
information is output. On the other hand, when the informa 
tion processing device capable of receiving radio waves from 
the information processing device 240 is not in the network 
200, as described above, disconnection information is output. 
In this case, the disconnection information may be transmit 
ted to the other information processing devices belonging to 
the network 200 and the disconnection information may be 
output from the other information processing devices. 
Detection Example of Information Processing Device that is 
Likely to be Disconnected 
0106 The example in which the disconnected information 
processing device is detected and disconnection information 
indicating that fact is output has been described above. Here, 
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it is assumed that there is an information processing device 
that is not disconnected but is likely to be disconnected. In this 
manner, when there is an information processing device that 
is likely to be disconnected, the information processing 
device is quickly detected, and by notifying of that fact while 
the information processing device is in the network, discon 
nection can be prevented. Therefore, an example of notifica 
tion that an information processing device that is likely to be 
disconnected is detected will be described below. 
0107 For example, it is assumed that an information pro 
cessing device in a central portion (a physically central por 
tion) of the network or in the vicinity thereof can receive radio 
waves from a plurality of information processing devices 
belonging to the same network. 
0108. Therefore, for example, a change in the number of 
other information processing devices (the number of infor 
mation processing devices belonging to the same network) 
from which an information processing device can receive 
radio waves can be used as an index of a possibility of dis 
connection. For example, when the number of other informa 
tion processing devices (the number of information process 
ing devices belonging to the network 200) from which the 
information processing device 100 can receive radio waves is 
reduced, the detection unit 150 of the information processing 
device 100 can determine that the information processing 
device 100 is likely to be disconnected. Note that, a decrease 
of the number of information processing devices belonging to 
the same network can be determined based on content of the 
terminal list 300 illustrated in FIG. 3. Therefore, the control 
unit 170 of the information processing device 100 can output 
disconnection information indicating the fact that the infor 
mation processing device 100 that is likely to be disconnected 
from the network 200 is detected. The notification example is 
illustrated in FIG. 6b. 
0109. In addition, for example, the control unit 170 of the 
information processing device 100 transmits disconnection 
information indicating that fact to a nearby information pro 
cessing device and the disconnection information may be 
output from the nearby information processing device. 
Accordingly, it is possible to notify a nearby user of the 
presence of the information processing device 100 that is 
likely to be disconnected. 
0110. In addition, a change of a radio wave strength (a 
signal strength) can be used. For example, it is assumed that, 
when movement is performed in a direction away from the 
network, even if radio waves can be received from the plural 
ity of information processing devices, a strength of radio 
waves received from any device gradually decreases. There 
fore, in this manner, while radio waves can be received from 
the plurality of information processing devices, when a 
strength of radio waves received from any device decreases, a 
possibility of disconnection from the network can be deter 
mined. In this case, the detection unit 150 of the information 
processing device 100 can detect a possibility of disconnec 
tion from the network 200. 

0111. However, a case in which movement is performed in 
the network instead of movement in a direction away from the 
network is also assumed. In this case, it is assumed a case in 
which a radio wave strength from a certain information pro 
cessing device decreases but a radio wave strength from the 
other information processing devices increases. Therefore, in 
this manner, when a radio wave strength from a certain infor 
mation processing device decreases, but a radio wave strength 
from the other information processing devices increases, it is 
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possible to determine that the information processing devices 
is unlikely to be disconnected from the network. In this case, 
the detection unit 150 of the information processing device 
100 does not detect a possibility of disconnection from the 
network 200. 
0112 Accordingly, it is possible to prevent an unnecessary 
alert and increase reliability of alerts to the user. 

Other Notification Examples 

0113. The example in which, when the information pro 
cessing device is disconnected from the network or is likely to 
be disconnected, the user is notified of the fact using a display 
or a Voice output of disconnection information indicating that 
fact has been described above. Here, it is assumed that, when 
the information processing device is disconnected from the 
network, the user has difficulty determining where to go to 
return to the network. Similarly, it is assumed that, when the 
information processing device is likely to be disconnected 
from the network, the user has difficulty determining where to 
go to maintain the network. 
0114. Therefore, here, an example in which, when the 
information processing device is disconnected from the net 
work or is likely to be disconnected, that fact is notified of and 
a place or a direction to or in which to move is also notified of 
will be described. 
0115 FIG. 7 is a diagram illustrating an exemplary display 
screen displayed on the display unit 180 in the first embodi 
ment of the present technology. FIG. 7a illustrates one 
example of a display screen indicating a direction (or an 
orientation) in which to move to return to the network after 
disconnection or a possibility of disconnection is detected. 
0116 FIG. 7a illustrates an example in which an arrow 
311 indicating a direction (oran orientation) in which to move 
to return to the network is displayed. Note that, for example, 
the arrow 311 can be displayed while the user holds the 
information processing device 100 such that a surface of the 
display unit 180 of the information processing device 100 is 
an upper side in a vertical direction. Also, display of the arrow 
311 is effective, for example, when an amount of information 
that can be displayed is limited (for example, when a display 
Surface has a small area). 
0117 For example, the control unit 170 of the information 
processing device 100 retains change information from the 
posture detection unit 110 for a predetermined period. There 
fore, when disconnection of the information processing 
device 100 from the network 200 is detected, the control unit 
170 of the information processing device 100 estimates a 
direction returning to the network 200 based on retained 
change information (history information) for a predetermined 
period. Also, when radio waves are likely to be interrupted or 
radio waves become weak, the control unit 170 of the infor 
mation processing device 100 may start the estimation pro 
CCSS, 

0118 For example, when sensor information using an 
acceleration sensor is used as change information, a moving 
direction immediately before disconnection is detected is 
specified, and a direction (a direction returning to the origin) 
opposite to the moving direction can be estimated as a direc 
tion returning to the network. 
0119. In addition, for example, when sensor information 
using a geomagnetic sensor (an orientation sensor) is used as 
change information, an orientation of a moving direction 
immediately before disconnection is detected is specified, 
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and an orientation opposite to the orientation of the moving 
direction can be estimated as an orientation returning to the 
network. 
I0120 In addition, a direction returning to the network may 
be estimated using a wireless radio wave strength. For 
example, when it is detected that movement is performed in a 
direction in which a radio wave strength increases, the direc 
tion (the direction in which a radio wave strength increases) 
can be estimated as a direction returning to the network. On 
the other hand, when movementina direction in whicharadio 
wave strength decreases is detected, a direction opposite 
thereto can be estimated as a direction returning to the net 
work. 
I0121. In addition, for example, a distance to a nearby 
information processing device is computed based on the radio 
wave strength, and the distance and an alert may be displayed 
at the same time. For example, the distance may be displayed 
using a numerical value or may be displayed using a length of 
an arrow or a color of an arrow. 
0.122 For example, a table showing a relation between a 
radio wave strength and a distance is created in advance and 
stored in the storage unit 171. Therefore, the control unit 170 
of the information processing device 100 acquires a distance 
corresponding to a radio wave strength acquired by the wire 
less communication unit 140 from the table, and can use the 
distance as a distance to the nearby information processing 
device. 
I0123. In addition, the direction returning to the network or 
the distance to the nearby information processing device may 
be estimated using sensor information of the acceleration 
sensor and the geomagnetic sensor and the radio wave 
strength. For example, a direction or a distance is estimated 
based on any information, and it is possible to correct the 
estimated direction or distance based on the other informa 
tion. Accordingly, it is possible to increase estimation accu 
racy of the direction or the distance. 
0.124. In addition, based on a change in the radio wave 
strength after the user moves in an arrow direction, a display 
mode of the arrow may be appropriately changed. For 
example, after movement is performed in the arrow direction, 
when the radio wave strength decreases, an arrow at a side 
opposite to a currently displayed arrow is displayed, and a 
Small arrow can be displayed. Accordingly, it is possible to 
perform display visually clearly. 
0.125. In addition, the user may be notified of these pieces 
of information by a voice output. 
0.126 FIG.7b illustrates one example of a display screen 
indicating a relative position (a position of a subject device) 
with other devices after disconnection is detected. FIG. 7b 
illustrates an example in which information processing 
devices are represented by rectangles 321 to 325. Note that, 
the display method is effective, for example, when an amount 
of information that can be displayed is large (for example, 
when a display Surface has a large area). 
I0127. For example, a relative position (a position of the 
subject device) with other devices can be detected using radio 
waves. For example, the control unit 170 of the information 
processing device 100 acquires radio wave strengths from the 
plurality of information processing devices. Based on Such 
radio wave strengths, the relative position (the position of the 
Subject device) with the other information processing devices 
can be obtained using a triangulation measurement method. 
Note that, when this position estimating method is used, it 
may be impossible to obtain an absolute position of the infor 
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mation processing device 100. However, when the relative 
positions with the other information processing devices 
obtained by the plurality of information processing devices 
belonging to the network are counted and used, it is possible 
to exactly map the relative position with each of the informa 
tion processing devices to some extent. 
0128. For example, information processing devices 
belonging to the network obtain the relative position (the 
position of the subject device) with the other information 
processing devices and share information about the position 
(position information) via the network. Therefore, the relative 
position of the subject device can be obtained based on a 
position (a relative position of the subject device seen from 
other information processing devices) obtained by other 
information processing devices and a position (a relative 
position (a position of the subject device) with other informa 
tion processing devices) obtained by the Subject device. 
0129. In addition, it is possible to display information 
about an information processing device that the Subject 
device is moving away from and an information processing 
device that the Subject device is approaching. Accordingly, it 
is possible to help with guidance when the user moves. 
0130. In addition, it is assumed a case in which a plurality 
ofantennas are provided in the information processing device 
100, and radio waves are transmitted and received using the 
plurality of antennas. In this case, the control unit 170 of the 
information processing device 100 can predict a direction in 
which radio waves are received by acquiring a difference of 
radio waves that reach the antennas of the information pro 
cessing device 100. In addition, the control unit 170 of the 
information processing device 100 can transmit radio waves 
having directivity to some extent. 
0131. In addition, when the direction predicted by infor 
mation processing devices belonging to the network is shared 
via the network, it is possible to further increase accuracy of 
the direction predicted by the information processing devices. 
In addition, when radio waves having directivity are trans 
mitted and received in cooperation with each other via the 
network, it is possible to further increase the accuracy of the 
prediction. 
0.132. In addition, when position estimation based on the 
radio wave strength, and prediction of a direction in which 
radio waves reach are combined, it is possible to more accu 
rately predict the relative position. In addition, along with 
Sucha combination, when the sensor information of the accel 
eration sensor and the geomagnetic sensor described above is 
used together, it is possible to further increase a system of 
relative position prediction. 
0133. In this manner, when a virtual information process 
ing device map created based on relative position information 
is displayed, it is possible to easily visually recognize a posi 
tion of the subject device or a position of the disconnected 
information processing device (the information processing 
device that is likely to be disconnected). 
0134. In addition, for example, the control unit 170 of the 
information processing device 100 acquires position infor 
mation about a position of the information processing device 
100 through GPS, and can display a map including the posi 
tion of the information processing device 100 on the display 
unit 180 based on the position information. Therefore, the 
control unit 170 of the information processing device 100 
may arrange the rectangles 321 to 325 indicating the infor 
mation processing device 100 and other information process 
ing devices on the map. Note that, map data for displaying a 
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map may be stored in the storage unit 171, or acquired from 
the outside for each display. In addition, the map data is, for 
example, data specified by a latitude and a longitude, and 
divided into a plurality of areas in units of a predetermined 
latitude width and longitude width. Also, a position of the 
information processing device 100 on the map is specified by 
position information acquired through GPS. In addition, posi 
tions of other information processing devices on the map can 
be specified by a distance and a direction when the position of 
the information processing device 100 is used as a reference. 
In addition, the control unit 170 of the information processing 
device 100 may regularly or irregularly acquire position 
information for specifying positions of other information pro 
cessing devices, and retain the result in the terminal list 300. 
Accordingly, the control unit 170 of the information process 
ing device 100 can arrange rectangles indicating information 
processing devices on the map using position information of 
information processing devices retained in the terminal list 
300. That is, the control unit 170 can arrange and display 
labels (the rectangles 321 to 325) indicating information pro 
cessing devices on the map including the position of the 
information processing device 100 based on position infor 
mation about the position of the information processing 
device 100. In addition, similarly to FIG. 7a, an arrow 326 
indicating a direction in which to move to return to the net 
work may be displayed on the map. 
I0135). Note that, while FIG.7b illustrates the example in 
which rectangles are displayed as images representing infor 
mation processing devices, other images may be displayed. 
For example, information (additional information) about the 
user who possesses the information processing device (a 
moving body) or information (additional information) about 
a place in which the information processing device (a fixed 
type device) is installed is stored in association with the 
information processing device, and Such additional informa 
tion may be displayed. For example, as the information about 
the user who possesses the information processing device (a 
moving body), a name, a nickname and an image of the user 
can be associated and retained in the terminal list 300. In 
addition, as the information about a place in which the infor 
mation processing device (a fixed type device) is installed, a 
street address, a location name, a landmark, and a tourist spot 
name of the place and images thereof can be associated and 
retained in the terminal list 300. Therefore, the associated 
additional information is displayed in positions (positions on 
a display Surface) in which information processing devices 
are displayed, and thus a relation with a current object or a 
current place can be easily recognized. Accordingly, it is 
possible for the user to easily recognize a direction in which 
to move and provide valid alert information. 
0.136. In this manner, when disconnection of the informa 
tion processing device 100 is detected, the control unit 170 of 
the information processing device 100 performs control such 
that information for the information processing device 100 to 
return to the network 200 is output. In this case, the control 
unit 170 can display labels (for example, the arrows 311 and 
326) indicating an advancing direction for the information 
processing device 100 to return to the network 200. In addi 
tion, the control unit 170 can display labels (for example, the 
rectangles 321 to 325) indicating a relative positional relation 
between the information processing device 100 and the other 
information processing devices belonging to the network 
200. That is, the control unit 170 acquires information about 
the relative position with the other information processing 
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devices belonging to the network 200, and can display the 
relative positional relation of information processing devices 
based on the information. In addition, the control unit 170 
may display at least one thereof. 

Operation Example of Information Processing Device 

0.137 FIG. 8 is a flowchart illustrating exemplary process 
ing procedures of a disconnection information output process 
performed by the information processing device 100 in the 
first embodiment of the present technology. 
0138 First, the control unit 170 updates the terminal list 
300 (Step S801). Next, the detection unit 150 determines 
whether there is an information processing device that does 
not detect a beacon for a predetermined time among informa 
tion processing devices stored in the terminal list 300 (Step 
S802). When there is no information processing device that 
does not detect a beacon for a predetermined time among 
information processing devices stored in the terminal list300, 
the process advances to Step 5808. 
0.139. When there is an information processing device that 
does not detect a beacon for a predetermined time among 
information processing devices stored in the terminal list300 
(Step S802), the detection unit 150 determines whether there 
is another information processing device in the terminal list 
300 (Step S803). When the other information processing 
device is not in the terminallist300 (Step S803), the detection 
unit 150 determines that the subject device (the information 
processing device 100) is disconnected, and outputs a detec 
tion result indicating that fact to the control unit 170. There 
fore, the control unit 170 outputs disconnection information 
indicating the fact that the Subject device is disconnected 
(Step S804). For example, as illustrated in FIGS. 5a and 5b, 
disconnection information is output. 
0140. When the other information processing device is in 
the terminal list 300 (Step S803), the detection unit 150 
outputs a detection result indicating that fact to the control 
unit 170. In this case, the control unit 170 transmits inquiry 
information to the other information processing device stored 
in the terminal list300 (Step S805). The inquiry information 
is information for inquiring whether the information process 
ing device (the information processing device that does not 
detect a beacon for a predetermined time) detected by the 
information processing device 100 does not detect a beacon 
for a predetermined time in the other information processing 
device. 

0141 Next, the control unit 170 determines whether pres 
ence information is received from at least one of the other 
information processing devices to which inquiry information 
is transmitted (Step S806). The presence information is, for 
example, information indicating the fact that the information 
processing device (the information processing device (the 
information processing device that does not detect a beacon 
for a predetermined time) detected by the information pro 
cessing device 100) corresponding to the inquiry information 
detects a beacon in the other information processing device. 
In other words, the presence information is information indi 
cating the fact that the information processing device corre 
sponding to the inquiry information is not disconnected from 
the network. 

0142. When the presence information is received from at 
least one of other information processing devices to which the 
inquiry information is transmitted (Step S806), since it means 
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that the information processing device corresponding to the 
inquiry information belongs to the network, the process 
advances to Step S808. 
0143. When the presence information is not received from 
any other information processing device to which the inquiry 
information is transmitted (Step S806), the control unit 170 
transmits disconnection information indicating the fact that 
the disconnected information processing device is detected to 
information processing devices belonging to the network 
(Step S807). In this case, the disconnection information is 
transmitted to an information processing device that is unable 
to directly communicate with the information processing 
device 100 among the information processing devices 
belonging to the network through the multi-hop relay. In this 
manner, when the disconnection information is transmitted, it 
is possible to output disconnection information from infor 
mation processing devices belonging to the same network. 
Accordingly, it is possible to quickly notify the user of each 
information processing device belonging to the same network 
of the fact that the information processing device is discon 
nected. 
0144. Next, the detection unit 150 determines whether 
there is an information processing device whose radio wave 
strength is less than a threshold among information process 
ing devices stored in the terminal list300 (Step S808). When 
there is an information processing device whose radio wave 
strength is less than the threshold (Step S808), the detection 
unit 150 determines whether there is another information 
processing device whose radio wave strength is equal to or 
greater than the threshold among information processing 
devices stored in the terminal list 300 (Step S809). 
0145 Here, when there is an information processing 
device whose radio wave strength is less than the threshold 
but there is another information processing device whose 
radio wave strength is equal to or greater than the threshold 
among information processing devices stored in the terminal 
list 300, it can be determined that the information processing 
device 100 is unlikely to be disconnected. Therefore, when 
there is another information processing device whose radio 
wave strength is equal to or greater than the threshold among 
information processing devices stored in the terminal list300 
(Step S809), an operation of the disconnection information 
output process ends. 
0146 When the other information processing device 
whose radio wave strength is equal to or greater than the 
threshold is not among information processing devices stored 
in the terminal list300 (StepS809), the detection unit 150 can 
determine that the information processing device 100 is likely 
to be disconnected. Accordingly, the detection unit 150 out 
puts a detection result indicating that fact to the control unit 
170. Therefore, the control unit 170 outputs disconnection 
information indicating the fact that the subject device is likely 
to be disconnected (Step S810). For example, as illustrated in 
FIG. 6b, the disconnection information is output. Note that, 
Steps S802, S803, S805, S806, S808, and S809 are exemplary 
detection procedures described in the claims. In addition, 
Steps S804, S807, and S810 are exemplary controlling pro 
cedures described in the claims. 

2. SECONDEMBODIMENT 

0147 The first embodiment of the present technology 
exemplified a case in which information processing devices 
belonging to the same network detect disconnection (or a 
possibility of disconnection) of the subject device or another 
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device and output disconnection information indicating that 
fact. Here, in an environment in which a plurality of networks 
are built, it is conceivable that the presence of the information 
processing device disconnected from the same network is 
inquired of information processing devices belonging to 
another network, and the presence of the disconnected infor 
mation processing device is confirmed. 
0148. Therefore, the second embodiment of the present 
technology exemplifies a case in which the presence of the 
information processing device disconnected from the same 
network is inquired of information processing devices 
belonging to the other network, and the presence of the dis 
connected information processing device is confirmed. 

Configuration Example of Communication System 
014.9 FIG. 9 is a diagram illustrating a system configura 
tion example of a communication system 20 in the second 
embodiment of the present technology. 
0150. The communication system 20 includes a plurality 
of information processing devices (information processing 
devices 100,210, 220, 230, and 240,510,520, and 530). Note 
that, the information processing devices of the communica 
tion system 20 are the same as the information processing 
devices illustrated in the first embodiment of the present 
technology, and refer to, for example, a portable information 
processing device or a fixed-type information processing 
device having a wireless communication function. 
0151. In addition, it is assumed that the information pro 
cessing devices 100, 210, 220, 230, and 240 belong to the 
same network 200, and the information processing devices 
510,520, and 530 belong to the same network 500. However, 
as illustrated in FIG.9, it is assumed that, since the user who 
possesses the information processing device 240 moves, the 
information processing device 240 is disconnected from the 
network 200. 
0152 Here, in general, the information processing devices 
100, 210, 220, and 230 are unable to communicate (directly 
communicate or communicate through a relay station) with 
the information processing devices 510,520, and 530 belong 
ing to the other network 500. Therefore, in general, the infor 
mation processing devices 100, 210, 220, and 230 are unable 
to detect the disconnected information processing device 240. 
0153. Therefore, in the second embodiment of the present 
technology, the information processing device 240 discon 
nected from the network 200 is found through cooperation 
with the information processing devices 510,520, and 530 
that belong to the other network 500 and with which commu 
nication may be generally impossible. 
0154 For example, as illustrated in FIG. 9, when there is 
the network 500 adjacent to the network 200, an emergency 
information item is transmitted from the information process 
ing device 100 belonging to the network 200 to inquire of the 
information processing device 240 disconnected from the 
network 200. The emergency information item will be 
described in detail with reference to FIGS. 10 and 11. 

Format Example of Emergency Information Item 
0155 FIG.10 is a diagram illustrating a format example of 
a beacon (a beacon frame) that is transmitted from informa 
tion processing devices of the communication system 20 in 
the second embodiment of the present technology. 
0156. A beacon 600 includes a preamble 610, a header 
620, and beacon information 630. 
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0157. The preamble 610 is information indicating the 
presence of a packet (a beacon). That is, information process 
ing devices of the communication system 20 can detect the 
presence of the beacon by receiving the preamble 610. 
0158. The header 620 stores information about the packet 
(beacon) itself arranged in a predetermined position of the 
packet. For example, information items (information about 
the packet (beacon) itself) such as a transmission source, a 
transmission destination, and a size of a packet are stored in 
the header 620. That is, information processing devices of the 
communication system 20 decode and analyze the header. 
According to the analysis, information processing devices of 
the communication system 20 can detect which information 
processing devices transmit and receive a signal and a type of 
the signal (for example, whether it is a beacon). 
0159. The beacon information 630 is information that 
information processing devices of the communication system 
20 are informed of. That is, information processing devices of 
the communication system 20 include information of which 
other information processing devices are to be informed in a 
beacon and transmit the beacon. 
(0160 Next, the beacon information 630 will be described 
in detail. 
0.161 The beacon information 630 includes time informa 
tion 631, a network ID 632, a network attribute 633, emer 
gency information items 1 to 3 (634 to 636), and other infor 
mation 637. 
(0162 The time information 631 is time information indi 
cating a time at which the beacon including the information is 
transmitted from an information processing device serving as 
a transmission source. 
0163 The network ID 632 is information indicating an ID 
of a network to which the information processing device 
serving as a transmission source belongs. 
0164. The network attribute 633 is information indicating 
an attribute of a network to which the information processing 
device serving as a transmission Source belongs. 
0.165. The emergency information items 1 to 3 (634 to 
636) are information for an emergency that can also be trans 
ferred to an information processing device in a network to 
which the information processing device serving as a trans 
mission Source does not belong. For example, in fields of the 
emergency information items 1 to 3 (634 to 636), identifica 
tion information (for example, the identification information 
301 illustrated in FIG. 3) for identifying an information pro 
cessing device that is disconnected from a certain network 
and searched for is stored. 
(0166 Here, in the mesh networkin which IEEE 802.11S is 
used, it is possible to recognize information processing 
devices inside or outside of the mesh network by a beacon 
frame that is periodically transmitted. For example, while in 
a certain network, an information processing device in the 
network can detect another information processing device 
that is likely to be disconnected. However, another informa 
tion processing device (another information processing 
device that is not in a range that radio waves reach) that has 
been disconnected once from the network is unable to detect 
an information processing device in the network. 
0167. Therefore, in the second embodiment of the present 
technology, fields (the emergency information items 1 to 3 
(634 to 636)) for storing data for an emergency are provided 
in the beacon (the beacon frame) 600. Therefore, an informa 
tion processing device that has received the emergency infor 
mation item stored in the field transfers the emergency infor 
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mation item regardless of whether the emergency information 
item is transmitted from the network to which the subject 
device belongs. 
0168 For example, when the information processing 
device that has received the emergency information item 
detects an information processing device corresponding to 
the identification information included in the emergency 
information item, presence information responding to the 
emergency information item is transmitted to the information 
processing device serving as a transmission source of the 
emergency information item. In this case, the presence infor 
mation responding to the emergency information item is 
transmitted to the information processing device serving as a 
transmission Source of the emergency information item 
through the multi-hop relay. In addition, response informa 
tion for the emergency information item includes, for 
example, the fact that an information processing device cor 
responding to identification information included in the 
emergency information item is detected. 
0169. In addition, for example, it is also assumed that the 
information processing device that has received the emer 
gency information item is an information processing device 
(that is, the Subject device is a search target device) corre 
sponding to identification information included in the emer 
gency information item. In this case, the information process 
ing device that has received the emergency information item 
transmits the presence information responding to the emer 
gency information item to the information processing device 
Serving as a transmission Source of the emergency informa 
tion item. Similarly to this case, the presence information 
responding to the emergency information item is transmitted 
to the information processing device serving as a transmis 
sion source of the emergency information item through the 
multi-hop relay. In addition, the presence information 
responding to the emergency information item includes, for 
example, the fact that the information processing device cor 
responding to identification information included in the 
emergency information item is the Subject device. 
0170 In this manner, it is possible to discover the infor 
mation processing device disconnected from the network. 
0171 Note that, a priority is assigned to fields of the emer 
gency information items 1 to 3 (634 to 636), and a level of 
receiving/transferring the emergency information item may 
be controlled according to the priority. For example, a priority 
of the emergency information item stored in the field of the 
emergency information item 1 (634) can be set to be the 
highest (a first priority), and a priority of the emergency 
information item stored in the field of the emergency infor 
mation item 3 (636) can be set to be the lowest (a third 
priority). In addition, a priority of the emergency information 
item stored in the field of the emergency information item 2 
(635) can be set to be an intermediate thereof (a second 
priority). 
0172 For example, information used for public purpose 
emergency communication is stored in the field of the emer 
gency information item 1 (634), and information used for 
private purpose emergency communication is stored in the 
field of the emergency information item 3 (636). 
0173. In addition, for example, when an emergency infor 
mation item received from another network is transferred, the 
emergency information item is transferred using the beacon 
and the emergency information item may be broadcast into an 
affiliated network. 
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(0174) Note that, while FIG. 10 illustrates an example in 
which three emergency information items 1 to 3 (634 to 636) 
are stored as emergency information items, 1, 2, 4 or more 
emergency information items may be stored. 
0.175. In addition, the other information 637 is information 
other than the above-described information. 

Transmission Example of Emergency Information Item 
0176 FIG. 11 is a diagram illustrating a transmission 
example when information processing devices of the com 
munication system 20 in the second embodiment of the 
present technology transmit an emergency information item. 
0177 FIG. 11 illustrates an example in which a beacon (a 
beacon signal) including an emergency information item is 
periodically transmitted. In addition, FIG. 11 illustrates an 
example in which a beacon is transmitted when a horizontal 
axis is set as a time axis. Note that, FIG. 11a schematically 
illustrates beacons 641 to 645 that are sequentially transmit 
ted in time series. In addition, FIG.11b schematically illus 
trates beacons 661 to 665 that are sequentially transmitted in 
time series. 
0.178 Here, in the mesh networkin which IEEE 802.11S is 
used, it is assumed that a beacon is used to detect disconnec 
tion or detect an information processing device that is likely 
to be disconnected. Here, the beacon is periodically transmit 
ted at predetermined intervals. However, when information 
included in the beacon increases, there is concern about per 
formance of the network decreasing. 
0179 Therefore, a transmission interval of the beacon 
may be changed. For example, in a place in which a radio 
wave strength from other information processing devices is 
high, a transmission interval of the beacon is set to belong. On 
the other hand, in a place in which disconnection from the 
network is likely or in a place in which the device is located 
immediately after being disconnected from the network, a 
transmission interval of a beacon is set to be short and trans 
mission is performed frequently. In this case, transmission 
power and reception power may be set to be high. 
0180. In addition, as described above, when the emer 
gency information item is included in the beacon that is 
transmitted, there is concern about performance of the net 
work decreasing by the inclusion of the emergency informa 
tion item in all beacons. Therefore, for example, the emer 
gency information item can be intermittently included. For 
example, as illustrated in FIG. 11a, emergency information 
items 651 and 652 are included only in the beacons 641 and 
644 for each predetermined interval. 
0181. In addition, a frequency to be included in the frame 
may be changed according to the priority. For example, as 
illustrated in FIG. 11b, emergency information items 671, 
673, 674, and 676 having a high priority are included only in 
the beacons 661, 662, 664, and 665 for each predetermined 
interval. In addition, for example, as illustrated in FIG. 11b, 
emergency information items 672 and 675 having the next 
highest priority are included only in the beacons 662 and 665 
for each predetermined interval. 
0182. In this manner, information processing devices of 
the communication system 20 periodically inform a nearby 
information processing device of the emergency information 
item (included in the beacon). 
0183 For example, when the information processing 
device 100 illustrated in FIG.9 broadcasts a beacon, a nearby 
information processing device (for example, the information 
processing device 510) receives the beacon. Therefore, the 
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information processing device 510 can detect that the beacon 
is a beacon transmitted from the information processing 
device 100 based on a header of the received beacon. In 
addition, when the information processing device 510 con 
firms content of the beacon information 630 included in the 
received beacon, it is possible to recognize the inclusion of 
the emergency information item in the received beacon. 
0184. In this manner, when the emergency information 
item is received from the information processing device 100, 
the information processing device 510 determines whether 
the information processing device 240 corresponding to iden 
tification information included in the emergency information 
item is in a range that radio waves reach. In the example 
illustrated in FIG. 9, the information processing device 240 
corresponding to identification information included in the 
emergency information item is not in a range that radio waves 
of the information processing device 510 reach. Therefore, in 
the information processing device 510, the device itself is 
operated as a relay station of the multi-hop relay, and the 
emergency information item is transferred to the information 
processing device 520. Similarly, the emergency information 
item is transferred to the information processing device 530. 
0185. Here, the information processing device 240 is in a 
range that radio waves of the information processing device 
530 reach. In this case, when the information processing 
device 530 receives the emergency information item, the 
information processing device 530 determines that the infor 
mation processing device 240 corresponding to identification 
information included in the emergency information item is in 
the range that radio waves reach. Therefore, the information 
processing device 530 transmits presence information indi 
cating the fact that the information processing device 240 
corresponding to identification information included in the 
emergency information item is present to the information 
processing device 100 that has initially transmitted the emer 
gency information item. 
0186. When the emergency information item is repeatedly 
transmitted and received in this manner, the emergency infor 
mation item transmitted from the information processing 
device 100 can be transferred throughout the network. That is, 
by including the emergency information item in the beacon 
that is periodically transmitted, each information processing 
device can inform the nearby information processing device 
of the emergency information item. 

Operation Example of Information Processing Device 
(Transmission Source of Emergency Information Item) 
0187 FIG. 12 is a flowchart illustrating exemplary pro 
cessing procedures of a disconnection information output 
process performed by the information processing device 100 
in the second embodiment of the present technology. FIG. 12 
illustrates an example in which, when the information pro 
cessing device 100 detects an information processing device 
disconnected from the network 200, an emergency informa 
tion item for detecting the information processing device is 
transmitted. 
0188 First, the control unit 170 determines whether an 
information processing device disconnected from the same 
network is detected (Step S821). For example, it is assumed a 
case in which the information processing device 100 detects 
an information processing device disconnected from the 
same network. In addition, for example, it is assumed a case 
in which, the disconnected information processing device is 
detected by another information processing device belonging 
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to the same network, and the information processing device 
100 detects the information processing device disconnected 
from the same network by receiving the inquiry information. 
Therefore, when the information processing device discon 
nected from the same network is not detected (Step S821), 
monitoring is continuously performed. 
(0189 For example, as illustrated in FIG.9, when the infor 
mation processing device 240 is disconnected from the net 
work 200, disconnection of the information processing 
device 240 is detected (Step S821). 
0190. When the information processing device discon 
nected from the same network is detected (Step S821), the 
control unit 170 includes identification information of the 
information processing device whose disconnection is 
detected in the emergency information item and transmits the 
beacon (Step S822). 
(0191 Next, the control unit 170 determines whether pres 
ence information responding to the emergency information 
item is received (Step S823). When the presence information 
responding to the emergency information item is received 
(Step S823), the control unit 170 outputs disconnection infor 
mation indicating the fact that the information processing 
device whose disconnection is detected is detected in another 
network (Step S824). For example, similarly to the first 
embodiment of the present technology, the disconnection 
information is output by a message display or a voice output. 
In addition, disconnection information may be output from 
other information processing devices. 
(0192 In addition, when the presence information 
responding to the emergency information item is not received 
(Step S823), the control unit 170 determines whether a pre 
determined time has elapsed (Step S825). When the prede 
termined time has not elapsed, the process returns to Step 
5823. On the other hand, when the predetermined time has 
elapsed (Step S825), the control unit 170 outputs disconnec 
tion information indicating the fact that the information pro 
cessing device whose disconnection is detected is not 
detected from the other network (Step S826). For example, 
similarly to the first embodiment of the present technology, 
the disconnection information is output by a message display 
or a voice output. In addition, the disconnection information 
may be output from other information processing devices. 
0193 In this manner, the control unit 170 performs control 
Such that an emergency information item (presence informa 
tion) for confirming the presence of the information process 
ing device whose disconnection is detected is transmitted to 
other information processing devices belonging to a network 
other than the network to which the information processing 
device 100 belongs. In addition, the control unit 170 performs 
control such that, when the presence information (response 
information) responding to the emergency information item 
is received, disconnection information indicating the fact that 
the presence of the information processing device whose 
disconnection is detected is confirmed is output in the other 
network. 

Operation Example of Information Processing Device 
(Relay Station of Emergency Information Item) 

0194 FIG. 13 is a flowchart illustrating exemplary pro 
cessing procedures of a disconnection information output 
process performed by the information processing device 100 
in the second embodiment of the present technology. FIG. 13 
illustrates an example when the information processing 
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device 100 receives an emergency information item for 
detecting an information processing device disconnected 
from a network. 

(0195 First, the control unit 170 determines whether an 
emergency information item (for example, included in the 
beacon 600 illustrated in FIG. 10) is received from other 
information processing devices (Step S831). Then, when no 
emergency information item is received (Step S831), moni 
toring is continuously performed. 
0196. When the emergency information item is received 
(Step S831), the control unit 170 determines whether an 
information processing device corresponding to identifica 
tion information included in the emergency information item 
is in a range that radio waves reach (Step S832). Then, when 
the information processing device is in the range that radio 
waves reach (Step S832), the control unit 170 transmits pres 
ence information indicating the fact that the information pro 
cessing device is detected to an information processing 
device (a transmission source) that has initially transmitted 
the emergency information item (Step S833). 
0197). On the other hand, when the information processing 
device corresponding to identification information included 
in the emergency information item is not in the range that 
radio waves reach (Step S832), the control unit 170 transfers 
the emergency information item to other information pro 
cessing devices (Step S834). 
0.198. In this manner, the control unit 170 receives the 
emergency information item (specific information) transmit 
ted from another network. In this case, when the presence of 
the information processing device whose disconnection is 
detected in the other network is confirmed in the network to 
which the information processing device 100 belongs, the 
control unit 170 transmits information (presence informa 
tion) including the fact that the presence is confirmed. 
0199. Note that, in this example, a case in which the emer 
gency information item is transmitted by the information 
processing device in the network, and thus the information 
processing device disconnected from the network is searched 
for is exemplified. However, the emergency information item 
is transmitted by the information processing device discon 
nected from the network, and thus the information processing 
device in the network may be notified of the presence thereof 
0200 Here, a case in which, when a child is away from a 
group, the separation is detected and notified of will be exem 
plified. For example, it is assumed that a child is captured by 
an image capturing device to monitor separation of the child. 
In this case, it may be impossible to perform monitoring 
beyond a range (an image capturing range) in which capturing 
is possible by the image capturing device. In addition, for 
example, it is assumed that a voice of a child is acquired by a 
Sound acquisition device to monitor separation of the child. In 
this case, it may be impossible to perform monitoring beyond 
a range in which acquiring of a Sound is possible by the Sound 
acquisition device. In addition, for example, it is assumed that 
a motion of a child is acquired by a vibration detecting device 
to monitor separation of the child. For example, it is assumed 
a case in which separation of a child who plays on a mat 
including the vibration detecting device is monitored. In this 
case, it may be impossible to perform monitoring beyond a 
range (for example, on the mat) in which detecting of vibra 
tion is possible by the vibration detecting device. That is, in 
Such cases, it may be impossible to easily extend a range in 
which monitoring is possible. 
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0201 In addition, for example, it is assumed that a child is 
allowed to possess a terminal, and radio waves from a base 
station are used to monitor separation of the child through 
wireless communication. In this case, compared to the image 
capturing device, the sound acquisition device, and the vibra 
tion detecting device described above, a monitoring range 
thereof increases, but it may be impossible to exceed a radio 
wave reaching range of a base station of a network. In addi 
tion, since a position of the base station configured to transmit 
radio waves is fixed, it may be impossible to easily move. In 
addition, a use in a temporary place or a use while moving is 
assumed to be difficult. 

0202 On the other hand, in the embodiment of the present 
technology, an information processing device that is to be 
disconnected is detected using a radio wave strength of infor 
mation processing devices belonging to the network built 
through autonomous wireless communication of a plurality 
of information processing devices. Accordingly, it is possible 
to easily Support to a case in which a range in which moni 
toring is possible is changed or extended. 
0203. In addition, in the embodiment of the present tech 
nology, in the network composed of devices using any 
method of recognizing a relative positional relation with other 
devices, it is possible to manage separation of a member of 
user groups who possess devices belonging to the network. In 
addition, it is possible to notify the user of the relative posi 
tional relation with other devices. 
0204 Accordingly, for example, it is possible to recognize 
positions of group members in a wide area and prevent sepa 
ration from the area. In addition, even when the area is 
changed, it is possible to prevent separation of group mem 
bers and easily recognize a current relative place. 
0205 For example, it is possible to help lost child preven 
tion in a school event in which guidance of a large number of 
children is necessary or a place Such as a shopping mall in 
which children can freely move in a wide area. 

3. APPLICATION EXAMPLE 

0206. The technology according to the disclosure can be 
applied to various products. For example, the information 
processing devices 100,210, 220, 230,240,510,520, and 530 
may be realized as mobile terminals such as Smartphones, 
tablet PCs (Personal Computers), notebook PCs, portable 
game terminals, or digital cameras, fixed-type terminals such 
as television receivers, printers, digital scanners, or network 
storages, or car-mounted terminals such as car navigation 
devices. In addition, the information processing devices 100, 
210, 220, 230, 240, 510,520, and 530 may be realized as 
terminals that perform M2M (Machine to Machine) commu 
nication (also referred to as MTC (Machine Type Communi 
cation) terminals) such as Smart meters, vending machines, 
remotely controlled surveillance devices, or POS (Point Of 
Sale) terminals. Furthermore, the information processing 
devices 100, 210, 220, 230, 240,510,520, and 530 may be 
wireless communication modules mounted in Such terminals 
(for example, integrated circuit modules configured by one 
die). 

3-1. First Application Example 
0207 FIG. 14 is a block diagram showing an example of a 
schematic configuration of a smartphone 900 to which an 
embodiment of the technology of the present disclosure can 
be applied. The Smartphone 900 includes a processor 901, a 
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memory 902, a storage 903, an externally connected interface 
904, a camera 906, a sensor 907, a microphone 908, a input 
device 909, a display device 910, a speaker 911, a wireless 
communication interface 913, an antenna Switch 914, an 
antenna 915, a bus 917, a battery 918, and an auxiliary con 
troller 919. 
0208. The processor 901 may be, for example, a CPU 
(Central Processing Unit) or an SoC (System on Chip), and 
controls functions of an application layer and other layers of 
the smartphone900. The memory 902 includes a RAM (Ran 
dom. Access Memory) and a ROM (Read Only Memory), and 
stores programs executed by the processor 901 and data. The 
storage 903 can include a storage medium such as a semicon 
ductor memory or a hard disk. The externally connected 
interface 904 is an interface for connecting an externally 
attached device such as a memory card or a USB (Universal 
Serial Bus) device to the smartphone 900. 
0209. The camera 906 has an image sensor, for example, a 
CCD (Charge Coupled Device) or a CMOS (Complementary 
Metal Oxide Semiconductor), to generate captured images. 
The sensor 907 can include a sensor group including, for 
example, a positioning sensor, a gyro sensor, a geomagnetic 
sensor, an acceleration sensor, and the like. The microphone 
908 converts sounds input to the smartphone 900 into audio 
signals. The input device 909 includes, for example, a touch 
sensor that detects touches on a screen of the display device 
910, a keypad, a keyboard, buttons, switches, and the like, to 
receive manipulations or information inputs from a user. The 
display device 910 has a screen such as a liquid crystal display 
(LCD), or an organic light emitting diode (OLED) display to 
display output images of the smartphone 900. The speaker 
911 converts audio signals output from the Smartphone 900 
into Sounds. 

0210. The wireless communication interface 913 supports 
one or more wireless LAN standards of IEEE 802.11a, 11b, 
11g, 11n, 11ac, and 11ad, to execute the wireless LAN com 
munication. The wireless communication interface 913 can 
communicate with another device via a wireless LAN access 
point in an infrastructure mode. In addition, the wireless 
communication interface 913 can directly communicate with 
another device in an ad hoc mode. The wireless communica 
tion interface 913 can typically include a baseband processor, 
an RF (Radio Frequency) circuit, a power amplifier, and the 
like. The wireless communication interface 913 may be a 
single-chip module on which a memory that stores a commu 
nication control program, a processor that executes the pro 
gram, and a relevant circuit are integrated. The wireless com 
munication interface 913 may support another kind of 
wireless communication scheme Such as a cellular commu 
nication scheme, a short-range wireless communication 
scheme, or a proximity wireless communication scheme in 
addition to the wireless LAN scheme. The antenna Switch914 
switches a connection destination of the antenna 915 for a 
plurality of circuits (for example, circuits for different wire 
less communication schemes) included in the wireless com 
munication interface 913. The antenna 915 has a single or a 
plurality of antenna elements (for example, a plurality of 
antenna elements constituting a MIMO antenna), and is used 
for transmission and reception of wireless signals from the 
wireless communication interface 913. 
0211 Note that the smartphone 900 may include a plural 

ity of antennas (for example, antennas for a wireless LAN or 
antennas for a proximity wireless communication scheme, or 
the like), without being limited to the example of FIG. 14. In 
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this case, the antenna switch 914 may be omitted from the 
configuration of the smartphone 900. 
0212. The bus 917 connects the processor 901, the 
memory 902, the storage 903, the externally connected inter 
face 904, the camera 906, the sensor 907, the microphone 
908, the input device 909, the display device 910, the speaker 
911, the wireless communication interface 913, and the aux 
iliary controller 919 to one another. The battery 918 supplies 
electric power to each of the blocks of the Smartphone 900 
shown in FIG. 14 via power supply lines partially indicated by 
dashed lines in the drawing. The auxiliary controller 919 
causes, for example, minimum necessary functions of the 
smartphone 900 to be operated in a sleep mode. 
0213. Also, in the smartphone 900 illustrated in FIG. 14, 
the detection unit 150 and the control unit 170, which are 
described by using FIG. 2, may be implemented in the wire 
less communication interface 913. Also, at least a part of these 
functions may be implemented in the processor 901 or the 
auxiliary controller 919. 
0214) Note that, when the processor 901 executes an 
access point function at an application level, the Smartphone 
900 may be operated as a wireless access point (a software 
AP). In addition, the wireless communication interface 913 
may include a wireless access point function. 

3-2. Second Application Example 
0215 FIG. 15 is a block diagram showing an example of a 
schematic configuration of a car navigation device 920 to 
which an embodiment of the technology of the present dis 
closure can be applied. The car navigation device 920 
includes a processor 921, a memory 922, a GPS (Global 
Positioning System) module 924, a sensor 925, a data inter 
face 926, a content player 927, a storage medium interface 
928, an input device 929, a display device 930, a speaker 931, 
a wireless communication interface 933, an antenna switch 
934, an antenna 935, and a battery 938. 
0216. The processor 92.1 may be, for example, a CPU oran 
SoC controlling a navigation function and other functions of 
the car navigation device 920. The memory 922 includes a 
RAM and a ROM storing programs executed by the processor 
921 and data. 
0217. The GPS module 924 measures a position of the car 
navigation device 920 (for example, latitude, longitude, and 
altitude) using GPS signals received from a GPS satellite. The 
sensor 925 can include a sensor group including, for example, 
a gyro sensor, a geomagnetic sensor, a pneumatic sensor, and 
the like. The data interface 926 is connected to a car-mounted 
network 941 via, for example, a terminal that is not shown to 
acquire data generated on the vehicle side Such as car speed 
data. 
0218. The content player 927 reproduces content stored in 
a storage medium (for example, a CD or a DVD) inserted into 
the storage medium interface 928. The input device 929 
includes, for example, a touch sensor that detects touches on 
a screen of the display device 930, buttons, switches, and the 
like to receive manipulations or information inputs from a 
user. The display device 930 has a screen such as an LCD or 
an OLED display to display images of the navigation function 
or reproduced content. The speaker 931 outputs sounds of the 
navigation function or reproduced content. 
0219. The wireless communication interface 933 supports 
one or more wireless LAN standards of IEEE 802.11a, 11b, 
11g, 11n, 11ac, and 11ad, to execute wireless LAN commu 
nication. The wireless communication interface 933 can com 
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municate with another device via a wireless LAN access point 
in the infrastructure mode. In addition, the wireless commu 
nication interface 933 can directly communicate with another 
device in an adhoc mode. The wireless communication inter 
face 933 can typically have a baseband processor, an RF 
circuit, a power amplifier, and the like. The wireless commu 
nication interface 933 may be a single-chip module on which 
a memory that stores a communication control program, a 
processor that executes the program, and a relevant circuit are 
integrated. The wireless communication interface 933 may 
Support another kind of wireless communication scheme Such 
as a short-range wireless communication scheme, a proxim 
ity wireless communication scheme, or the cellular commu 
nication scheme in addition to the wireless LAN scheme. The 
antenna switch934 switches a connection destination of the 
antenna 935 for a plurality of circuits included in the wireless 
communication interface933. The antenna 935 has a single or 
a plurality of antenna elements and is used for transmission 
and reception of wireless signals from the wireless commu 
nication interface 933. 
0220 Note that the car navigation device 920 may include 
a plurality of antennas, without being limited to the example 
of FIG. 15. In this case, the antenna switch 934 may be 
omitted from the configuration of the car navigation device 
920. 
0221) The battery 938 supplies electric power to each of 
the blocks of the car navigation device 920 shown in FIG. 15 
via power Supply lines partially indicated by dashed lines in 
the drawing. In addition, the battery 938 accumulates electric 
power supplied from the vehicle. 
0222. In the car navigation device 920 illustrated in FIG. 
15, the detection unit 150 and the control unit 170, which are 
described by using FIG. 2, may be implemented in the wire 
less communication interface 933. Also, at least a part of these 
functions may be implemented in the processor 921. 
0223) An embodiment of the technology of the present 
disclosure may be realized as an in-vehicle system (or a 
vehicle) 940 including one or more blocks of the above 
described car navigation device 920, an in-vehicle network 
941, and a vehicle-side module 942. The vehicle-side module 
942 generates vehicle-side data such as a vehicle speed, the 
number of engine rotations, or failure information and out 
puts the generated data to the in-vehicle network 941. 
0224. The above-described embodiments are examples 
for embodying the present technology, and matters in the 
embodiments each have a corresponding relationship with 
Subject matter in the claims. Likewise, the matters in the 
embodiments and the subject matter in the claims denoted by 
the same names have a corresponding relationship with each 
other. However, the present technology is not limited to the 
embodiments, and various modifications of the embodiments 
may be embodied in the scope of the present technology 
without departing from the spirit of the present technology. 
0225. The processing sequences that are described in the 
embodiments described above may be handled as a method 
having a sequence of sequences or may be handled as a 
program for causing a computer to execute the sequence of 
sequences and recording medium storing the program. As the 
recording medium, a CD (Compact Disc), an MD (MiniDisc), 
and a DVD (Digital Versatile Disk), a memory card, and a 
Blu-ray disc (registered trademark) can be used. 
0226. In addition, the effects described in the present 
specification are not limiting but are merely examples, and 
there may be additional effects. 
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0227. Additionally, the present technology may also be 
configured as below. 
0228 (1) 
0229. An information processing device including: 
0230 a detection unit configured to detect an information 
processing device that is disconnected from a network built 
through autonomous wireless communication of a plurality 
of information processing devices; and 
0231 a control unit configured to perform control such 
that information about the detected information processing 
device is output as disconnection information. 
0232 (2) 
0233. The information processing device according to (1), 
0234 wherein the detection unit detects whether the infor 
mation processing device is disconnected from the network, 
and 
0235 wherein the control unit performs control such that, 
when the disconnection is detected, the disconnection infor 
mation indicating a fact that the information processing 
device is disconnected is output. 
0236 (3) 
0237. The information processing device according to (2), 
0238 wherein the control unit performs control such that, 
when the disconnection is detected, information for the infor 
mation processing device to return to the network is output. 
0239 (4) 
0240. The information processing device according to (3), 
0241 wherein the control unit performs control such that, 
as the information for returning, at least one of a label indi 
cating an advancing direction for the information processing 
device to return to the network, and a label indicating a 
relative positional relation between the information process 
ing device and other information processing devices belong 
ing to the network is displayed. 
0242 (5) 
0243 The information processing device according to (1), 
0244 wherein the detection unit detects whether another 
information processing device belonging to the network is 
disconnected from the network, and 
0245 wherein the control unit performs control such that, 
when the disconnection is detected, the disconnection infor 
mation indicating a fact that the other information processing 
device is disconnected is output. 
0246 (6) 
0247 The information processing device according to any 
of (1) to (5), 
0248 wherein the control unit performs control such that 
information about a relative position with other information 
processing devices belonging to the network is acquired, and 
a relative positional relation between the information pro 
cessing device and the detected information processing 
device based on the information is displayed. 
0249 (7) 
0250. The information processing device according to (6), 
0251 wherein the control unit performs control such that, 
based on position information about a position of the infor 
mation processing device, labels indicating the information 
processing device and the detected information processing 
device are arranged and displayed on a map including the 
position of the information processing device. 
0252 (8) 
0253) The information processing device according to any 
of (1) to (7), 
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0254 wherein the control unit performs control such that 
specific information for confirming presence of the detected 
information processing device is transmitted to another infor 
mation processing device belonging to a network other than 
the network. 
0255 (9) 
0256 The information processing device according to (8), 
0257 wherein, when the presence of the detected infor 
mation processing device is confirmed in the other network, 
the other information processing device transmits informa 
tion including a fact that the presence of the detected infor 
mation processing device is confirmed as response informa 
tion for the specific information, and 
0258 wherein the control unit performs control such that, 
when the response information is received, the disconnection 
information indicating the fact that the presence of the 
detected information processing device is confirmed in the 
other network is output. 
0259 (10) 
0260 The information processing device according to any 
of (1) to (9), 
0261 wherein the detection unit detects an information 
processing device that is not disconnected from the network 
but is likely to be disconnected, and 
0262 wherein the control unit performs control such that, 
when the information processing device that is likely to be 
disconnected is detected, the disconnection information indi 
cating a fact that the information processing device that is 
likely to be disconnected is detected is output. 
0263 (11) 
0264. The information processing device according to 
(10), 
0265 wherein, when there is a first information process 
ing device whose signal strength is less than a threshold and 
there is no second information processing device whose sig 
nal strength is equal to or greater thana threshold among other 
information processing devices belonging to the network, the 
detection unit detects the information processing device as 
the information processing device that is likely to be discon 
nected. 
0266 (12) 
0267. The information processing device according to any 
of (1) to (11), 
0268 wherein the detection unit detects the information 
processing device that is disconnected using list information 
in which identification information for identifying each of the 
plurality of information processing devices is retained. 
0269 (13) 
0270. The information processing device according to 
(12), 
0271 wherein the list information includes the identifica 
tion information about at least one information processing 
device of an information processing device that is able to 
directly communicate with the information processing device 
and an information processing device that is able to perform 
communication through an information processing device 
other than the information processing device. 
0272 (14) 
0273. The information processing device according to 
(12) or (13), 
0274 wherein, when an information processing device 
disconnected from the network is detected using the list infor 
mation, the control unit confirms presence of the detected 
information processing device based on presence information 
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that is information received from another information pro 
cessing device belonging to a network other than the network, 
is transmitted in response to specific information for confirm 
ing the presence of the detected information processing 
device and indicates a fact that a beacon from the detected 
information processing device is detected. 
(0275 (15) 
0276. The information processing device according to any 
of (1) to (14), 
0277 wherein, when a beacon is not detected from any of 
the plurality of information processing devices for a prede 
termined time, the detection unit detects that the information 
processing device is disconnected from the network. 
0278 (16) 
0279 An information processing method including: 
0280 a detecting procedure of detecting an information 
processing device that is disconnected from a network built 
through autonomous wireless communication of a plurality 
of information processing devices; and 
0281 a controlling procedure of performing control such 
that information about the detected information processing 
device is output as disconnection information. 
0282 (17) 
0283 A program causing a computer to execute: 
0284 a detecting procedure of detecting an information 
processing device that is disconnected from a network built 
through autonomous wireless communication of a plurality 
of information processing devices; and 
0285 a controlling procedure of performing control such 
that information about the detected information processing 
device is output as disconnection information. 
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0289 120 image capturing unit 
0290 130 sound acquisition unit 
0291. 140 wireless communication unit 
0292 150 detection unit 
0293. 160 operation accepting unit 
0294) 161 to 163,242 to 244 operation member 
0295) 170 control unit 
0296) 171 storage unit 
0297 180, 241 display unit 
0298. 190 voice output unit 
0299| 200, 500 network 
(0300 900 Smartphone 
(0301 901 processor 
(0302 902 memory 
(0303 903 storage 
(0304 904 externally connected interface 
0305 906 camera 
(0306 907 sensor 
(0307 908 microphone 
(0308 909 input device 
(0309 910 display device 
0310 911 speaker 
0311 913 wireless communication interface 
0312 914 antenna switch 
0313 915 antenna 
0314 917 bus 
0315 918 battery 
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0316) 919 auxiliary controller 
0317. 920 car navigation device 
0318 921 processor 
0319 922 memory 
0320 924 GPS module 
0321 925 sensor 
0322 926 data interface 
0323 927 content player 
0324) 928 storage medium interface 
0325 929 input device 
0326 930 display device 
0327 931 speaker 
0328 933 wireless communication interface 
0329 934 antenna switch 
0330 935 antenna 
0331 938 battery 
0332 941 car-mounted network 
0333 942 vehicle-side module 

1. An information processing device comprising: 
a detection unit configured to detect an information pro 

cessing device that is disconnected from a network built 
through autonomous wireless communication of a plu 
rality of information processing devices; and 

a control unit configured to perform control Such that infor 
mation about the detected information processing 
device is output as disconnection information. 

2. The information processing device according to claim 1, 
wherein the detection unit detects whether the information 

processing device is disconnected from the network, and 
wherein the control unit performs control such that, when 

the disconnection is detected, the disconnection infor 
mation indicating a fact that the information processing 
device is disconnected is output. 

3. The information processing device according to claim 2, 
wherein the control unit performs control such that, when 

the disconnection is detected, information for the infor 
mation processing device to return to the network is 
output. 

4. The information processing device according to claim3, 
wherein the control unit performs control such that, as the 

information for returning, at least one of a label indicat 
ing an advancing direction for the information process 
ing device to return to the network, and a label indicating 
a relative positional relation between the information 
processing device and other information processing 
devices belonging to the network is displayed. 

5. The information processing device according to claim 1, 
wherein the detection unit detects whether another infor 

mation processing device belonging to the network is 
disconnected from the network, and 

wherein the control unit performs control such that, when 
the disconnection is detected, the disconnection infor 
mation indicating a fact that the other information pro 
cessing device is disconnected is output. 

6. The information processing device according to claim 1, 
wherein the control unit performs control such that infor 

mation about a relative position with other information 
processing devices belonging to the network is acquired, 
and a relative positional relation between the informa 
tion processing device and the detected information pro 
cessing device based on the information is displayed. 

7. The information processing device according to claim 6. 
wherein the control unit performs control such that, based 

on position information about a position of the informa 
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tion processing device, labels indicating the information 
processing device and the detected information process 
ing device are arranged and displayed on a map includ 
ing the position of the information processing device. 

8. The information processing device according to claim 1, 
wherein the control unit performs control such that specific 

information for confirming presence of the detected 
information processing device is transmitted to another 
information processing device belonging to a network 
other than the network. 

9. The information processing device according to claim 8. 
wherein, when the presence of the detected information 

processing device is confirmed in the other network, the 
other information processing device transmits informa 
tion including a fact that the presence of the detected 
information processing device is confirmed as response 
information for the specific information, and 

wherein the control unit performs control such that, when 
the response information is received, the disconnection 
information indicating the fact that the presence of the 
detected information processing device is confirmed in 
the other network is output. 

10. The information processing device according to claim 
1, 

wherein the detection unit detects an information process 
ing device that is not disconnected from the network but 
is likely to be disconnected, and 

wherein the control unit performs control such that, when 
the information processing device that is likely to be 
disconnected is detected, the disconnection information 
indicating a fact that the information processing device 
that is likely to be disconnected is detected is output. 

11. The information processing device according to claim 
10, 

wherein, when there is a first information processing 
device whose signal strength is less than a threshold and 
there is no second information processing device whose 
signal strength is equal to or greater than a threshold 
among other information processing devices belonging 
to the network, the detection unit detects the information 
processing device as the information processing device 
that is likely to be disconnected. 

12. The information processing device according to claim 
1, 

wherein the detection unit detects the information process 
ing device that is disconnected using list information in 
which identification information for identifying each of 
the plurality of information processing devices is 
retained. 

13. The information processing device according to claim 
12, 

wherein the list information includes the identification 
information about at least one information processing 
device of an information processing device that is able to 
directly communicate with the information processing 
device and an information processing device that is able 
to perform communication through an information pro 
cessing device other than the information processing 
device. 

14. The information processing device according to claim 
12, 

wherein, when an information processing device discon 
nected from the network is detected using the list infor 
mation, the control unit confirms presence of the 
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detected information processing device based on pres 
ence information that is information received from 
another information processing device belonging to a 
network other than the network, is transmitted in 
response to specific information for confirming the pres 
ence of the detected information processing device and 
indicates a fact that a beacon from the detected informa 
tion processing device is detected. 

15. The information processing device according to claim 
1, 

wherein, when a beacon is not detected from any of the 
plurality of information processing devices for a prede 
termined time, the detection unit detects that the infor 
mation processing device is disconnected from the net 
work. 

16. An information processing method comprising: 
a detecting procedure of detecting an information process 

ing device that is disconnected from a network built 
through autonomous wireless communication of a plu 
rality of information processing devices; and 

a controlling procedure of performing control Such that 
information about the detected information processing 
device is output as disconnection information. 

17. A program causing a computer to execute: 
a detecting procedure of detecting an information process 

ing device that is disconnected from a network built 
through autonomous wireless communication of a plu 
rality of information processing devices; and 

a controlling procedure of performing control Such that 
information about the detected information processing 
device is output as disconnection information. 
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