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DESCRIPTION 

ANIMAL MONITORING SYSTEM, ANIMAL MONITORING SERVER, ANIMAL 

MONITORING METHOD, AND ANIMAL MONITORING PROGRAMS 

 

Technical Field 

[0001] 

 The present invention relates to an animal monitor ing 

system, an animal monitoring server, an animal moni toring 

method, and an animal monitoring program.  More 

particularly, the present invention relates to an a nimal 

monitoring system, an animal monitoring server, an animal 

monitoring method, and an animal monitoring program  capable 

of remotely monitoring a monitored animal such as a  pet. 

Background Art 

[0002] 

 In recent years, the use of a pet watching service  for 

remotely monitoring the behavior of an animal such as a pet 

has been widespread.  The use of such a service ena bles a 

user such as an owner to grasp, for example, the ex ercise, 

excretion, sleeping state, and the like of a pet in  a place 

where the user cannot reach, and is useful for the health 

management of the pet. 

[0003] 

 Conventionally, there has been known a watching de vice 

that specifies a state of a watching target, the wa tching 
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device including: an acquisition unit that acquires  a 

detection result of a motion of the watching target  as a 

detection target, and a current location where the watching 

target is present or a current time; a retrieval un it that 

retrieves identification information having detecti on 

motion contents corresponding to the detection resu lt 

acquired by the acquisition unit, and corresponding  to the 

current location or the current time acquired by th e 

acquisition unit by reference to a storage unit tha t stores 

identification information for identifying a plural ity of 

states of one kind of watching target for each kind  of the 

watching target in association with detection motio n 

contents of the watching target and a location wher e the 

watching target is present or a time zone of the mo tion; 

and a specification unit that specifies the identif ication 

information retrieved by the retrieval unit as a cu rrent 

state of the watching target (for example, see Pate nt 

Literature 1.).  According to the watching device d escribed 

in Patent Literature 1, a movement of the watching target 

can be learned, and various states of any watching target 

can be more accurately notified. 

 

Citation List 

Patent Literature 

[0004] 
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Patent Literature 1: JP 2017-068856 A 

 

Summary of Invention 

Technical Problem 

[0005] 

 However, in a case where the watching device descr ibed 

in Patent Literature 1 watches daily detailed motio ns of an 

animal such as a pet, various sensors such as a gyr o sensor 

are required in addition to an acceleration sensor.   

Therefore, in a case where motion determination is 

performed on the motions of a pet or the like with higher 

accuracy, power consumption by each sensor may incr ease. 

[0006] 

 Therefore, an object of the present invention is t o 

provide an animal monitoring system, an animal moni toring 

server, an animal monitoring method, and an animal 

monitoring program capable of watching a behavior o f a 

monitored animal with high accuracy while reducing power 

consumption. 

 

Solution to Problem 

[0007] 

 In order to achieve the above object, the present 

invention provides an animal monitoring system that  

monitors a monitored animal, the animal monitoring system 
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including: a motion detection unit attached to the 

monitored animal and configured to detect motion 

information of the monitored animal; a behavior est imation 

unit configured to estimate a behavior of the monit ored 

animal on the basis of the motion information detec ted by 

the motion detection unit; and a power saving contr ol unit 

configured to start control of reducing power consu mption 

in the motion detection unit when the behavior esti mation 

unit estimates that the behavior of the monitored a nimal is 

in an inactive state. 

 

Advantageous Effects of Invention 

[0008] 

 In accordance with the animal monitoring system, t he 

animal monitoring server, the animal monitoring met hod, and 

the animal monitoring program according to the pres ent 

invention, it is possible to provide the animal mon itoring 

system, the animal monitoring server, the animal mo nitoring 

method, and the animal monitoring program capable o f 

watching the behavior of the monitored animal with high 

accuracy while reducing the power consumption. 

 

Brief Description of Drawings 

[0009] 

 Fig. 1 is a schematic view of an animal monitoring  
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system according to the present embodiment. 

 Fig. 2 is a schematic view of an appearance of a 

monitoring device according to the present embodime nt. 

 Fig. 3 is a schematic view of an appearance of a r elay 

device according to the present embodiment. 

 Fig. 4 is a functional configuration block diagram  of a 

server according to the present embodiment. 

 Fig. 5 is a functional configuration block diagram  of 

the relay device according to the present embodimen t. 

 Fig. 6 is a functional configuration block diagram  of 

the monitoring device and an information terminal a ccording 

to the present embodiment. 

 Fig. 7 is a flowchart of user registration and dev ice 

linking processing. 

 Fig. 8 is a drawing of output contents in the 

information terminal at the time of user registrati on. 

 Fig. 9 is a flowchart of user registration and dev ice 

linking processing. 

 Fig. 10 is a drawing of output contents of informa tion 

regarding the linked relay device in the informatio n 

terminal. 

 Fig. 11 is a flowchart of processing when a monito red 

animal and a feature amount are registered in the s erver. 

 Fig. 12 is a drawing of output contents in the 

information terminal when the monitored animal is 
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registered. 

 Fig. 13 is a flowchart of estimation processing of  a 

rectal temperature and a behavior of the monitored animal. 

 Fig. 14 is a drawing illustrating a state in which  an 

output unit of the information terminal displays th e rectal 

temperature and the like. 

 Fig. 15 is a flowchart of power saving control 

processing in the monitoring device. 

 Fig. 16 is a flowchart of another power saving con trol 

processing in the monitoring device. 

 

Description of Embodiment 

[0010] 

[Embodiment] 

<Outline of Animal Monitoring System 1> 

 An animal monitoring system 1 according to the pre sent 

embodiment is a system that estimates a rectal temp erature 

and/or a behavior of an animal wearing a monitoring  device 

on the basis of a state or a motion of the animal, and 

enables an information terminal of a user to refer to an 

estimation result.  That is, the animal monitoring system 1 

detects a body surface temperature and/or a motion of the 

animal by the monitoring device attached to the ani mal, and 

estimates the rectal temperature of the animal on t he basis 

of the detected body surface temperature, the detec ted 
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motion, and/or a feature amount related to a charac teristic 

such as a hair amount of the animal.  In addition, the 

animal monitoring system 1 can estimate the behavio r of the 

animal on the basis of the detected body surface 

temperature, the detected motion, and/or the featur e amount 

of the animal.  Furthermore, the animal monitoring system 1 

can reduce power consumption of the monitoring devi ce on 

the basis of the rectal temperature and/or the beha vior 

estimated for the animal as a monitoring target 

(hereinafter, the animal may be referred to as a “m onitored 

animal”.). 

[0011] 

 In the present embodiment, the “motion” refers to a 

movement, a posture, a direction, and the like of t he 

monitored animal that can be measured by a measurem ent 

device such as a sensor, and the “behavior” refers to a 

target reaction (e.g., exercise, eating, sleeping, grooming, 

resting, and the like) of the monitored animal. 

[0012] 

 Fig. 1 illustrates an outline of an example of the  

animal monitoring system according to the present 

embodiment.  Note that Fig. 1 illustrates an exampl e in 

which each of the number of servers 2, the number o f relay 

devices 4 (home devices), the number of monitoring devices 

5 (collar-type devices), and the number of informat ion 
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terminals 7 is one.  However, the animal monitoring  system 

1 may include a plurality of servers 2, relay devic es 4, 

monitoring devices 5, and/or information terminals 7.  

Hereinafter, a case where the number of respective elements 

is one in principle will be described as an example  for the 

simplicity of explanation. 

[0013] 

 Specifically, the animal monitoring system 1 inclu des 

the server 2 that executes estimation and the like of a 

rectal temperature and/or a behavior of a monitored  animal 

6, the monitoring device 5 that is fixed to a belt 10 or 

the like attached to the monitored animal 6 and det ects a 

body surface temperature and/or a motion of the mon itored 

animal 6, and the information terminal 7 that can r efer to 

an estimation result by the server 2.  In the anima l 

monitoring system 1, the monitoring device 5 is pro vided so 

as to be able to bidirectionally communicate with t he 

server 2 via the relay device 4.  The server 2, the  relay 

device 4, and the information terminal 7 are connec ted so 

as to be able to bidirectionally communicate with e ach 

other via a communication network 3.  In addition, the 

monitoring device 5 and the relay device 4 and/or t he 

information terminal 7 and the relay device 4 can b e 

connected so as to be able to bidirectionally commu nicate 

with each other by short-range wireless communicati on (for 
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example, Bluetooth (registered trademark) or the li ke).  

Although the relay device 4 is directly connected t o the 

communication network 3 in the example of Fig. 1, t he relay 

device 4 may be connected to the communication netw ork 3 

via a router (not illustrated) or a mobile phone ne twork 

between the communication network 3 and the relay d evice 4.  

In addition, the monitoring device 5 may be directl y 

connected to the server 2 via the communication net work 3 

without via the relay device 4. 

[0014] 

 Here, there is a predetermined correlation between  the 

rectal temperature and the body surface temperature  of the 

monitored animal.  However, the correlation varies 

depending on the feature amount of the monitored an imal 

(e.g., a kind, a size, a hair amount, and the like of the 

monitored animal).  Therefore, the server 2 generat es, by 

machine learning, a rectal temperature estimation m odel 

that outputs the rectal temperature of the monitore d animal 

by applying the body surface temperature of the mon itored 

animal and/or the feature amount of the monitored a nimal 

thereto, and estimates the rectal temperature using  the 

generated rectal temperature estimation model.  Tha t is, 

the monitoring device 5 detects the body surface 

temperature and/or the motion of the monitored anim al 6, 

and supplies information regarding the detected bod y 
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surface temperature and/or motion to the server 2 v ia the 

relay device 4 and the communication network 3.  Th e server 

2 estimates and specifies the rectal temperature an d/or the 

behavior (for example, a behavior indicating that t he 

monitored animal 6 is eating, sleeping, resting, de fecating, 

or the like) of the monitored animal 6 on the basis  of the 

information received from the monitoring device 5.  The 

server 2 stores the estimation result.  A user uses  the 

information terminal 7 to request the estimation re sult 

from the server 2 via the communication network 3 f or the 

purpose of grasping a state of the monitored animal  6.  The 

server 2 supplies the estimation result to the info rmation 

terminal 7 via the communication network 3 in respo nse to 

the request.  As a result, even when the user is lo cated at 

a position physically separated from the monitored animal 6, 

the user can grasp the estimated rectal temperature  and/or 

behavior of the monitored animal 6 by causing the 

information terminal 7 to output the estimated rect al 

temperature and/or behavior (for example, to an out put unit 

such as a display unit). 

[0015] 

 In addition, the state of the monitored animal 6 c an 

also be grasped using the relay device 4.  That is,  the 

user can request the estimation result from the ser ver 2 

using the relay device 4.  The server 2 supplies th e 
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estimation result to the relay device 4 via the 

communication network 3 in response to the request.   As a 

result, even in a case where the user does not have  the 

information terminal 7, the user can grasp the esti mated 

rectal temperature and/or behavior of the monitored  animal 

6 by the relay device 4. 

[0016] 

 Note that the relay device 4 is installed in an ar ea 

where the monitored animal 6 is present (for exampl e, in a 

case where the monitored animal is a pet reared in a house, 

the relay device 4 is in an area in the house and a n 

outdoor area within a predetermined range from the house).  

One or more of the relay devices 4 may be installed  in the 

area.  Even when the plurality of relay devices 4 a re 

installed in the area, each of the plurality of rel ay 

devices 4 is connected to the server 2 via the 

communication network 3 so as to be able to bidirec tionally 

communicate therewith.  In this case, the plurality  of 

relay devices 4 may be connected to the communicati on 

network 3 via a router, and the connection may be a  wired 

LAN or wireless LAN connection. 

[0017] 

<Outline of Appearance of Monitoring Device 5> 

 Fig. 2 illustrates an outline of an example of an 

appearance of the monitoring device according to th e 
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present embodiment.  Specifically, Fig. 2(a) illust rates an 

outline of the monitoring device 5 and the belt 10 to be 

attached to the monitored animal 6, Fig. 2(b) illus trates a 

back surface of the monitoring device 5, and Fig. 2 (c) 

illustrates a front surface of the monitoring devic e 5. 

[0018] 

 As described later, the monitoring device 5 includ es a 

body surface temperature detection unit 500 that de tects 

the body surface temperature of the monitored anima l 6 

and/or a motion detection unit that detects the mot ion of 

the monitored animal 6.  The monitoring device 5 is  fixed 

to the belt 10 to be attached to, for example, the neck or 

the like of the monitored animal 6.  The form of th e 

monitoring device 5 is not particularly limited as long as 

the monitoring device 5 has a shape and a size that  do not 

cause the monitored animal 6 to feel annoying.  As an 

example, the monitoring device 5 can be configured as a 

thin and small rectangular parallelepiped electroni c device.  

For example, by providing a device mounting portion  11 in 

which the monitoring device 5 can be mounted on the  inner 

side of the belt 10 as a collar to be attached to t he neck 

of the monitored animal 6, and by mounting the moni toring 

device 5 on the device mounting portion 11, it is p ossible 

to fix the monitoring device 5 to the belt 10.  Whi le a 

method for mounting the monitoring device 5 on the device 
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mounting portion 11 is not limited, for example, th e 

monitoring device 5 can slide into and be mounted o n the 

device mounting portion 11. 

[0019] 

 Here, as illustrated in Fig. 2(b), the monitoring 

device 5 includes on the back surface thereof the b ody 

surface temperature detection unit 500 protruding t o the 

outside.  As illustrated in Fig. 2(a), the device m ounting 

portion 11 includes a hole portion 31 on the body s urface 

side of the monitored animal 6.  When the monitorin g device 

5 is mounted on the device mounting portion 11, the  body 

surface temperature detection unit 500 is exposed f rom the 

device mounting portion 11 while facing the body su rface of 

the monitored animal 6 through the hole portion 31.   In 

addition, as illustrated in Fig. 2(c), the monitori ng 

device 5 may include a monitoring device output uni t 522 

that outputs a motion status and the like of the mo nitoring 

device 5 on the front surface.  Note that a snap bu tton or 

other fall prevention portions that prevent the mon itoring 

device 5 from falling off the belt 10 may be provid ed on 

the belt 10 (not illustrated). 

[0020] 

<Outline of Appearance of Relay Device 4> 

 Fig. 3 illustrates an outline of an example of an 

appearance of the relay device according to the pre sent 
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embodiment. 

[0021] 

 The shape of the relay device 4 is not particularl y 

limited as long as the relay device 4 is less likel y to 

roll over or the like in the area where the monitor ed 

animal 6 is present.  For example, the relay device  4 may 

have a columnar shape having an elliptical cross se ction, 

the columnar shape being obtained by obliquely cutt ing its 

upper portion from the viewpoint of making the uppe r 

portion easily viewable from the user.  As an examp le, the 

relay device 4 includes a main body portion 40 and a 

mounting portion 42 that is provided on an upper su rface of 

the main body portion 40 and in which the monitorin g device 

5 can be fitted and mounted.  The mounting portion 42 

includes a terminal (not illustrated) that electric ally 

connects the relay device 4 and the monitoring devi ce 5.  

As a result, it is possible to mount the monitoring  device 

5 on the mounting portion 42 of the relay device 4 and 

directly connect the monitoring device 5 to the rel ay 

device 4.  For example, it is possible to easily ex ecute 

update of information stored in the monitoring devi ce 5, 

update of a program, and the like via the relay dev ice 4 

regardless of the remaining battery capacity of the  

monitoring device 5.  Note that the relay device 4 receives 

power supply from the outside through an insertion plug 44 
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(Note that the insertion plug 44 may be configured using a 

USB cable, and the relay device 4 may receive power  supply 

by inserting the USB cable into a predetermined USB  port of, 

for example, a mobile communication terminal such a s a 

smartphone, other electronic devices, or an externa l power 

source.).  In addition, the relay device 4 may incl ude an 

output unit (not illustrated) that outputs predeter mined 

information at any position on the surface of the m ain body 

portion 40. 

[0022] 

<About Monitored Animal > 

 The monitored animal is not particularly limited a s 

long as the rectal temperature of the animal can be  

measured.  Examples of the monitored animal include  animals 

such as companion animals (e.g., pets such as a dog , a cat, 

a rabbit, a ferret, a hamster, a monkey, and the li ke), 

rearing animals (e.g., a tiger, a lion, and the lik e reared 

in a zoo and the like), and/or livestock (e.g., a h orse, 

cattle, a pig, a sheep, a goat, and the like). 

[0023] 

 Note that the information terminal 7 is, for examp le, a 

mobile communication terminal, a smartphone, a note book 

computer, and/or a tablet PC.  Furthermore, the 

communication network 3 is a mobile phone network a nd/or a 

communication network such as the Internet.  In add ition, 
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the server 2 may include a plurality of servers.  T hat is, 

functions of the server 2 may be distributed to the  

plurality of servers.  In addition, some or all of the 

functions of the server 2 may be included in the re lay 

device 4 and/or the monitoring device 5.  The commu nication 

network 3 may also include a communication network such as 

a wired LAN and a wireless LAN.  In the following, the 

animal monitoring system 1 according to the present  

embodiment will be described in detail.  It should be noted 

that names, numerical values, quantities, and the l ike in 

the above description and the following description  are 

merely examples, and the present invention is not l imited 

to these names, numerical values, quantities, and t he like. 

[0024] 

<Details of Animal Monitoring System 1> 

 The animal monitoring system 1 is a system capable  of 

estimating the rectal temperature of the monitored animal 6, 

and includes constituent elements such as the serve r 2, the 

relay device 4, the monitoring device 5, and the 

information terminal 7.  Hereinafter, the details o f each 

constituent element will be described.  In the foll owing 

description, it should be noted that a case where 

predetermined information is supplied or acquired f rom one 

member to another member does not preclude a config uration 

in which the predetermined information passes throu gh still 
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another member or the communication network 3 betwe en the 

one member and the another member.  In addition, on e or 

more constituent members included in one constituen t 

element may be included in another constituent elem ent.  

Furthermore, in the following description, a consti tuent 

member referred to as an “estimation unit” may be a  

prediction unit that predicts contents estimated by  each 

constituent member. 

[0025] 

[Details of Server 2] 

 Fig. 4 illustrates an example of a functional 

configuration of the server according to the presen t 

embodiment. 

[0026] 

 The server 2 includes an authentication registrati on 

unit 200 that executes user authentication, registr ation of 

each device, and the like, a registration unit 202 that 

registers the monitored animal 6, a feature amount 

acquisition unit 204 that acquires the feature amou nt of 

the monitored animal 6, an information acquisition unit 206 

that acquires predetermined information, a model ge neration 

unit 208 that generates a predetermined learning mo del, a 

rectal temperature estimation unit 210 that estimat es the 

rectal temperature of the monitored animal 6, a beh avior 

estimation unit 212 that estimates the behavior of the 
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monitored animal 6, a server storage unit 214 that stores 

various types of information, a warning unit 232 th at 

notifies the information terminal 7 and the like of  a 

predetermined warning, a power saving setting estim ation 

unit 233 that outputs a condition for executing pow er 

saving control of the monitoring device 5, and a se rver 

communication unit 234 that communicates with the r elay 

device 4, the information terminal 7, and the like.   In 

addition, the server storage unit 214 includes a us er 

information storage unit 216 that stores informatio n 

regarding the user, a monitored animal information storage 

unit 218 that stores information regarding the moni tored 

animal 6, a relay device information storage unit 2 20 that 

stores information regarding the relay device 4, a 

monitoring device information storage unit 222 that  stores 

information regarding the monitoring device 5, a mo del 

information storage unit 224 that stores the learni ng model, 

a detection information storage unit 226 that store s 

predetermined detection information by the monitori ng 

device 5, an estimation result information storage unit 228 

that stores information regarding various estimatio n 

results related to the monitored animal 6, and a wa rning 

information storage unit 230 that stores informatio n 

regarding whether the warning unit 232 issues a war ning or 

the like. 
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[0027] 

(Authentication Registration Unit 200) 

 The authentication registration unit 200 identifie s 

each of the relay device 4, the monitoring device 5 , and 

the information terminal 7, and sets each device to  a state 

capable of using the server 2.  That is, the authen tication 

registration unit 200 authenticates each device as a device 

capable of using the server 2, and registers each d evice by 

storing predetermined information in a predetermine d 

storage unit of the server storage unit 214.  Speci fically, 

the authentication registration unit 200 receives r elay 

device identification information (relay device ID)  that 

identifies the relay device 4 from the relay device  4, 

stores the information in the relay device informat ion 

storage unit 220, and registers the information as a relay 

device managed in the server 2.  In addition, the 

authentication registration unit 200 receives monit oring 

device identification information (monitoring devic e ID) 

that identifies the monitoring device 5 from the mo nitoring 

device 5, stores the information in the monitoring device 

information storage unit 222, and registers the inf ormation 

as a monitoring device managed in the server 2. 

[0028] 

 Furthermore, the authentication registration unit 200 

receives information terminal identification inform ation 
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(information terminal ID) that identifies the infor mation 

terminal 7 from the information terminal 7, stores the 

information in the user information storage unit 21 6, and 

registers the information as an information termina l 

managed in the server 2.  In this case, the authent ication 

registration unit 200 creates account information o f the 

user who uses the information terminal 7.  The 

authentication registration unit 200 stores the acc ount 

information (for example, a user ID, a password, an d the 

like) of the user and the information regarding the  user in 

the user information storage unit 216 in associatio n with a 

user identifier that uniquely identifies the user.  Through 

the above processing, the authentication registrati on unit 

200 sets each device to the state capable of using the 

server 2. 

[0029] 

(Registration Unit 202) 

 The registration unit 202 acquires the information  

regarding the monitored animal 6 via the informatio n 

terminal 7, and registers the information as the mo nitored 

animal as a monitoring target in the server 2.  

Specifically, the registration unit 202 acquires 

information such as a name identifying the monitore d animal 

6, as the information regarding the monitored anima l 6, 

from the information terminal 7, and stores the acq uired 
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information in the monitored animal information sto rage 

unit 218 in association with a monitored animal ide ntifier 

(monitored animal ID) that uniquely identifies the 

monitored animal 6.  As a result, the registration unit 202 

registers the monitored animal 6 in the server 2. 

[0030] 

(Feature Amount Acquisition Unit 204) 

 The feature amount acquisition unit 204 acquires t he 

feature amount of the monitored animal 6.  The feat ure 

amount acquisition unit 204 acquires the feature am ount of 

the monitored animal 6 via the information terminal  7.  For 

example, the feature amount acquisition unit 204 ac quires, 

from the information terminal 7, the feature amount  of the 

monitored animal 6 input to the information termina l 7 by 

the user.  The feature amount acquisition unit 204 supplies 

the acquired feature amount to the model generation  unit 

208, the rectal temperature estimation unit 210, th e 

behavior estimation unit 212, and/or the monitored animal 

information storage unit 218. 

[0031] 

 Examples of the feature amount include information  

regarding the kind of the monitored animal 6, infor mation 

regarding the size of the monitored animal 6 (e.g.,  a chest 

circumference, a neck circumference, a height size,  a 

weight, and the like), information regarding a hair  length 
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of the monitored animal 6, information regarding th e hair 

amount of the monitored animal 6, information regar ding a 

hair length at a predetermined position of the body  of the 

monitored animal 6, information regarding a hair qu ality of 

the monitored animal 6 (e.g., a single coat, a doub le coat, 

and the like), and/or information regarding an age of the 

monitored animal 6.  Note that the predetermined po sition 

in the information regarding the hair length at the  

predetermined position of the body of the monitored  animal 

6 is preferably a position where, for example, the body 

surface temperature detection unit 500 is attached.  

[0032] 

 Note that the feature amount acquisition unit 204 may 

correct the feature amount stored in the monitored animal 

information storage unit 218 according to an instru ction or 

the like of the user received via the information t erminal 

7.  In addition, the feature amount acquisition uni t 204 

may automatically update the feature amount that ch anges 

with time, such as the age of the monitored animal 6.  As 

an example, a case where the monitored animal 6 is a pet of 

the user and is a dog (dog breed: miniature golden doodle) 

will be described.  In this case, the feature amoun t 

acquisition unit 204 acquires, as the feature amoun t, 

information on the dog breed that is the kind of th e pet, 

information on the weight that is the size of the p et, 
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information on the hair length of the pet, and the like.  

For the hair length, the user measures the hair len gth of 

the pet, and the feature amount acquisition unit 20 4 

acquires the measured length input via an input uni t 700 of 

the information terminal 7.  Note that the hair len gth of 

the pet can change depending on the season (for exa mple, 

short in summer, and longer in winter than in summe r).  

Therefore, the feature amount acquisition unit 204 may 

acquire the feature amount that changes with time s uch as 

the season at every predetermined timing (for examp le, a 

predetermined month) via the input unit 700 of the 

information terminal 7. 

[0033] 

(Information Acquisition Unit 206) 

 The information acquisition unit 206 acquires vari ous 

types of information regarding the monitored animal  6 

and/or information regarding an environment in whic h the 

monitored animal 6 is present, and the like.  Speci fically, 

the information acquisition unit 206 acquires, from  the 

monitoring device 5, information regarding the body  surface 

temperature of the monitored animal 6 detected by t he 

monitoring device 5 and/or information regarding th e motion 

of the monitored animal 6 detected by the monitorin g device 

5, and the like.  In addition, the information acqu isition 

unit 206 acquires, from the relay device 4, environ mental 
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information regarding an environment around the mon itored 

animal 6 detected by the relay device 4 and/or info rmation 

regarding a position of the monitoring device 5 wit h the 

relay device 4 as a base point.  The information 

acquisition unit 206 stores each piece of acquired 

information in the detection information storage un it 226, 

and further supplies the information to the rectal 

temperature estimation unit 210, the behavior estim ation 

unit 212, and the warning unit 232. 

[0034] 

(Model Generation Unit 208) 

 The model generation unit 208 generates a rectal 

temperature estimation model for estimating the rec tal 

temperature of the monitored animal 6, a behavior 

estimation model for estimating the behavior of the  

monitored animal 6, and/or a power saving setting 

estimation model for determining the condition for causing 

the monitoring device 5 to execute efficient power saving 

control.  The model generation unit 208 stores the 

generated model in the model information storage un it 224.  

Note that known machine learning such as deep learn ing can 

be used as machine learning in the model generation  unit 

208 described below. 

[0035] 

(Model Generation Unit 208: Rectal Temperature Esti mation 
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Model) 

 The animal monitoring system 1 uses the rectal 

temperature estimation model (learning model) prepa red by 

learning in advance the feature amount (for example , the 

body surface temperature and the like) of a predete rmined 

animal (monitored animal) and the rectal temperatur e of the 

animal to calculate the estimated rectal temperatur e of the 

animal.  In the learning, a relationship between th e body 

surface temperature and the rectal temperature is l earned 

using predetermined training data. 

[0036] 

 Specifically, the model generation unit 208 uses, for 

each kind of predetermined animal, a combination of  the 

body surface temperature of the animal or the body surface 

temperature around the neck of the animal, the feat ure 

amount of the animal, the rectal temperature of the  animal 

detected simultaneously with the body surface tempe rature 

of the animal or the body surface temperature aroun d the 

neck of the animal, and/or the environmental inform ation 

around the animal, as rectal temperature training d ata, and 

performs learning by a machine learning algorithm u sing, 

for example, a gradient method.  As a result, the m odel 

generation unit 208 generates the rectal temperatur e 

estimation model that causes a processor of the ser ver 2 to 

function to output the rectal temperature of the an imal 
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when the body surface temperature of the animal, th e 

feature amount of the animal, and/or the environmen tal 

information around the animal are/is input. 

[0037] 

 In addition, after generating the rectal temperatu re 

estimation model once, the model generation unit 20 8 may 

add the body surface temperature of a specific anim al (for 

example, the pet of the user or the like) or the bo dy 

surface temperature around the neck of the animal, the 

feature amount of the animal, the rectal temperatur e of the 

animal detected simultaneously with the body surfac e 

temperature of the animal or the body surface tempe rature 

around the neck of the animal, and/or the environme ntal 

information around the animal, to the rectal temper ature 

training data, and generate the rectal temperature 

estimation model again.  The model generation unit 208 may 

generate the rectal temperature estimation model ag ain 

every time the feature amount of the specific anima l 

changes (for example, every birthday, every season in which 

the hair amount changes, and the like). 

[0038] 

 Here, from the viewpoint of accurate estimation of  the 

rectal temperature, the model generation unit 208 

preferably uses the rectal temperature training dat a 

including at least a combination of the body surfac e 
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temperature of the animal, particularly the body su rface 

temperature around the neck (preferably the throat side) of 

the animal and the rectal temperature of the animal  when 

the body surface temperature is detected. 

[0039] 

 Note that the environmental information is informa tion 

regarding the environment of a predetermined area w here the 

relay device 4 is installed and where the monitored  animal 

6 is present.  For example, the environmental infor mation 

includes information regarding temperature, humidit y, 

illuminance, and/or sound of the area.  In the pres ent 

embodiment, the environmental information is prefer ably 

information regarding the temperature and the humid ity from 

the viewpoint of easiness of acquisition and/or 

simplification of the configuration of the relay de vice 4. 

[0040] 

(Model Generation Unit 208: Behavior Estimation Mod el) 

 The animal monitoring system 1 uses the behavior 

estimation model (learning model) prepared by learn ing in 

advance the motion of a predetermined animal (monit ored 

animal) and the behavior corresponding to this moti on to 

calculate information regarding the estimated behav ior of 

the animal.  In the learning, a relationship betwee n the 

motion and the behavior is learned using predetermi ned 

training data. 
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[0041] 

 Specifically, the model generation unit 208 uses, for 

each kind of predetermined animal (monitored animal ), a 

combination of motion information indicating the mo tion of 

the animal (for example, a detection value by a mot ion 

detection unit 502 to be described later) and behav ior 

information indicating the behavior of the animal 

corresponding to this motion, as behavior training data, 

and performs learning by a machine learning algorit hm using, 

for example, a gradient method.  As a result, the m odel 

generation unit 208 generates the behavior estimati on model 

that causes the processor of the server 2 to functi on to 

output the behavior information of the animal when the 

motion information of the animal is input.  The beh avior 

information is information accumulated by observing  the 

behaviors of a large number of animals (Not only th e animal 

owned by the user but also animals owned by other u sers are 

included.), and may be information collected togeth er with 

the feature amount such as the kind and size of eac h animal.  

In addition, after generating the behavior estimati on model 

once, the model generation unit 208 may add the mot ion 

information of the motion of a specific animal (for  example, 

the pet of the user or the like) and the behavior 

information (This behavior information is, for exam ple, 

information obtained by the user observing the user 's 
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animal.) of the behavior corresponding to this moti on, to 

the behavior training data, and generate the behavi or 

estimation model again.  Note that the behavior tra ining 

data may include information on the rectal temperat ure 

estimated by the rectal temperature estimation unit  210, 

the environmental information such as the temperatu re and 

humidity measured by the relay device 4, and/or inf ormation 

on a signal intensity transmitted by the monitoring  device 

5 and received by the relay device 4.  In this case , when 

the motion information of the animal, the rectal 

temperature, the environmental information, and/or the 

signal intensity are/is input, the behavior estimat ion 

model outputs the behavior information of the anima l. 

[0042] 

 In addition, the model generation unit 208 may acq uire 

the behavior information obtained by the user 

himself/herself observing his/her own animal (pet) as one 

piece of behavior training data as described below.   That 

is, the model generation unit 208 acquires informat ion 

recorded by the user together with a detection resu lt by 

the motion detection unit 502 to be described later  

regarding the behavior of the pet via the informati on 

terminal 7 and incorporates the acquired informatio n into 

the behavior training data.  As a result, the behav ior 

training data can include the behavior information specific 
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to the pet of the specific user. 

[0043] 

 That is, when the user finds a predetermined behav ior 

of the pet, the model generation unit 208 acquires behavior 

information corresponding to this behavior via the 

information terminal 7.  For example, the model gen eration 

unit 208 causes an output unit 702 of the informati on 

terminal 7 to output a plurality of options that al low for 

selection of one behavior from a plurality of prede termined 

behaviors, and determines that the behavior corresp onding 

to the option selected by the user, received via th e input 

unit 700, is a behavior actually performed by the p et.  The 

model generation unit 208 incorporates the detectio n result 

by the motion detection unit 502 when the option is  

selected, into the behavior training data as a dete ction 

result at the time of the behavior. 

[0044] 

 As a result, information in which a specific behav ior 

in the area where the pet is present (for example, a user's 

room) is associated with motion information regardi ng a 

motion of the pet at the time of the specific behav ior is 

incorporated into the behavior training data.  Ther efore, 

for example, with regard to an excretion (toilet) b ehavior 

of the pet, the behavior training data includes the  

detection result by the motion detection unit 502 ( for 
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example, a detection result indicating a posture of  the pet 

detected by a 3-axis acceleration sensor or a 3-axi s gyro 

sensor) at the time of the behavior detected accord ing to a 

toilet position specific to the area where the pet is 

present and a direction in which the pet is directe d during 

excretion.  Thus, the model generation unit 208 can  

generate the behavior estimation model adapted to t he pet 

with high accuracy.  As an example, it is possible to 

determine whether the pet is excreting or eating ac cording 

to a direction specified by a direction in which a cage is 

placed in the area where the pet is present. 

[0045] 

(Model Generation Unit 208: Power Saving Setting Es timation 

Model) 

 The animal monitoring system 1 uses the power savi ng 

setting estimation model (learning model) prepared by 

learning in advance the motion of the monitored ani mal, 

information regarding charging of the monitoring de vice 5, 

and/or information regarding power consumption ther eof to 

calculate the condition for executing the power sav ing 

control of the monitoring device 5.  In the learnin g, a 

relationship between the motion and the like and th e 

condition is learned using predetermined training d ata.  

Note that the power saving setting estimation model  is a 

model that improves the efficiency of power consump tion 
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within a range not impairing the detection accuracy  of the 

body surface temperature and the motion of the moni tored 

animal 6 by the monitoring device 5, and the power saving 

setting estimation model can also output a threshol d of 

optimal acceleration (acceleration detected by the motion 

detection unit 502) for stopping the body surface 

temperature detection unit 500 or the motion detect ion unit 

502 of the monitoring device 5 to be described late r by 

inputting information such as the motion of the mon itored 

animal 6. 

[0046] 

 Specifically, the model generation unit 208 uses a  

combination of the motion information of the monito red 

animal 6 wearing the monitoring device 5, the body surface 

temperature of the monitored animal 6, the informat ion 

regarding the behavior obtained by the user observi ng the 

monitored animal 6, the information regarding the c harging 

of the monitoring device 5, and/or the information 

regarding the power consumption in the monitoring d evice 5, 

as power saving setting training data, and performs  

learning by a machine learning algorithm using, for  example, 

a gradient method.  As a result, the model generati on unit 

208 generates the power saving setting estimation m odel 

that causes the processor of the server 2 to functi on to 

output the condition for executing the power saving  control 
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of the monitoring device 5 when the motion informat ion of 

the monitored animal 6, the information regarding t he 

charging, and/or the information regarding the powe r 

consumption are/is input.  Note that this condition  is, for 

example, a condition for activating or stopping eac h 

constituent member included in the monitoring devic e 5, and 

a condition for determining an optimal sampling fre quency 

or the like in a constituent member for detecting t he body 

surface temperature or the like of the monitored an imal 6. 

[0047] 

 Note that the model generation unit 208 may genera te 

the rectal temperature estimation model using, as t he 

rectal temperature training data, the information o f the 

monitored animal 6 acquired by the monitoring devic e 5 (the 

information regarding the body surface temperature and the 

motion), information of a monitored animal differen t from 

the monitored animal 6 (for example, a monitored an imal 

owned by a user different from the user having the 

monitored animal 6), and/or the information and/or the 

feature amount of the monitored animal acquired out side the 

animal monitoring system 1 or in the animal monitor ing 

system 1 different from this animal monitoring syst em 1.  

The same applies to the behavior estimation model a nd the 

power saving setting estimation model. 

[0048] 
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(Rectal Temperature Estimation Unit 210) 

 The rectal temperature estimation unit 210 applies  the 

body surface temperature detected by the body surfa ce 

temperature detection unit 500 to the rectal temper ature 

estimation model to estimate the rectal temperature  of the 

monitored animal 6.  That is, the rectal temperatur e 

estimation unit 210 calculates the rectal temperatu re of 

the animal by inference processing using the rectal  

temperature estimation model constructed by learnin g the 

body surface temperature data of a large number of animals 

and the rectal temperatures of the animals by using  the 

machine learning algorithm using the gradient metho d or the 

like.  For example, the rectal temperature estimati on unit 

210 calculates the rectal temperature of the animal  using 

the body surface temperature of the animal acquired  by the 

monitoring device 5, the feature amount of the anim al, 

and/or the environmental information around the ani mal, and 

the rectal temperature estimation model.  That is, the 

rectal temperature estimation unit 210 outputs an e stimated 

value of the rectal temperature of the monitored an imal 6 

by applying the body surface temperature detected b y the 

body surface temperature detection unit 500 to the rectal 

temperature estimation model that receives the comb ination 

of at least the body surface temperature of the mon itored 

animal 6 and the rectal temperature of the monitore d animal, 
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as the rectal temperature training data, and output s the 

rectal temperature of the monitored animal from at least 

the body surface temperature of the monitored anima l by 

machine learning using the rectal temperature train ing data.  

The rectal temperature estimation unit 210 stores t he 

output rectal temperature in the estimation result 

information storage unit 228.  In addition, the rec tal 

temperature estimation unit 210 supplies the output  rectal 

temperature to the warning unit 232.  Note that the  rectal 

temperature estimation unit 210 can output the rect al 

temperature as the estimated value at predetermined  time 

intervals (for example, at intervals of one second or the 

like). 

[0049] 

(Behavior Estimation Unit 212) 

 The behavior estimation unit 212 estimates the beh avior 

of the monitored animal 6 on the basis of the motio n 

information detected by the motion detection unit 5 02 to be 

described later.  Specifically, the behavior estima tion 

unit 212 applies the motion information indicating the 

motion of the monitored animal 6 detected by the mo nitoring 

device 5 to the behavior estimation model to estima te the 

behavior of the monitored animal 6.  That is, the b ehavior 

estimation unit 212 calculates the behavior informa tion of 

the estimated behavior of the animal by inference 
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processing using the behavior estimation model cons tructed 

by learning the motion information of a large numbe r of 

animals and the behavior information indicating the  

behaviors corresponding to the motion information o f the 

animals by using the machine learning algorithm usi ng the 

gradient method or the like.  For example, the beha vior 

estimation unit 212 calculates the behavior informa tion of 

the animal using the body surface temperature and/o r the 

motion of the animal acquired by the monitoring dev ice 5, 

the feature amount of the animal, and/or the enviro nmental 

information around the animal, and the behavior est imation 

model.  That is, the behavior estimation unit 212 o utputs 

the behavior information of the estimated behavior of the 

monitored animal 6 by applying the motion informati on of 

the motion detected by the monitoring device 5 to t he 

behavior estimation model that receives the combina tion of 

at least the motion information of the motion of th e 

monitored animal 6 and the behavior information of the 

behavior corresponding to this motion, as the behav ior 

training data, and outputs the behavior information  of the 

monitored animal from at least the motion informati on of 

the monitored animal by machine learning using the behavior 

training data.  The behavior estimation unit 212 st ores the 

output behavior information in the estimation resul t 

information storage unit 228.  In addition, the beh avior 
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estimation unit 212 supplies the behavior informati on to 

the warning unit 232 and a power saving control uni t 508 of 

the monitoring device 5.  Note that the behavior es timation 

unit 212 can output the behavior information at 

predetermined time intervals (for example, at inter vals of 

one second or the like).  In addition, the behavior  

estimation unit 212 may estimate that the monitored  animal 

6 has a behavior when a detection value of a predet ermined 

sensor in the motion detection unit 502 to be descr ibed 

later exceeds a predetermined value, and that the m onitored 

animal 6 has no behavior when the detection value i s equal 

to or lower than the predetermined value. 

[0050] 

 Note that the behavior information is information 

indicating a behavior performed by the animal in li fe, and 

is information indicating, for example, eating, exc retion, 

sleeping (including falling asleep and waking up be haviors), 

taking a break or resting (stationary state), groom ing, 

drinking water, and/or exercise (walking movement, running 

movement, jumping movement, and the like) of the mo nitored 

animal 6. 

[0051] 

(Warning Unit 232) 

 The warning unit 232 outputs warning information o n the 

basis of condition information stored in the warnin g 
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information storage unit 230 to be described later.   The 

warning unit 232 refers to the condition informatio n stored 

in the warning information storage unit 230 and det ermines 

whether to output the warning information.  Specifi cally, 

the warning unit 232 outputs the warning informatio n in a 

case where the rectal temperature estimated by the rectal 

temperature estimation unit 210 is a temperature eq ual to 

or higher than a predetermined threshold.  In addit ion, the 

warning unit 232 may output the warning information  on the 

basis of the behavior information received from the  

behavior estimation unit 212.  The warning unit 232  outputs 

the warning information in a case where the behavio r 

information received from the behavior estimation u nit 212 

matches behavior information as the condition infor mation.  

Here, the behavior information as the condition inf ormation 

is an index requiring attention of the user as an i ndex 

regarding a health condition of the monitored anima l 6.  As 

an example, the behavior information as the conditi on 

information is information indicating lengths of va rious 

behaviors (behaviors such as eating, excretion, sle eping, 

and standing still), a time between one behavior (f or 

example, eating or the like) and another behavior ( for 

example, excretion or the like), and/or other behav iors 

that cannot be normally taken.  Furthermore, the wa rning 

unit 232 can output the warning information on the basis of 
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the environmental information acquired by the infor mation 

acquisition unit 206.  The warning unit 232 outputs  the 

warning information in a case where the environment al 

information acquired by the information acquisition  unit 

206 matches environmental information as the condit ion 

information.  Here, the environmental information a s the 

condition information is, for example, a threshold 

determined in advance for the temperature, humidity , and 

the like around the monitored animal 6.  The warnin g unit 

232 outputs the warning information in a case where  the 

environmental information is in a predetermined sta te (for 

example, a state in which the temperature and/or th e 

humidity are/is equal to or higher than the predete rmined 

threshold). 

[0052] 

 The warning unit 232 supplies the warning informat ion 

to the relay device 4 and/or the information termin al 7.  

The warning unit 232 supplies the warning informati on to 

the information terminal 7 by e-mail, short message  service 

(SMS), or the like.  In addition, the warning unit 232 may 

supply the warning information to a predetermined 

application installed in advance in the information  

terminal 7, and the application may output warning contents 

corresponding to the warning information by push 

notification in a user-perceptible manner.  The rel ay 
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device 4 and/or the information terminal 7 receivin g the 

warning information output(s) the warning informati on in a 

user-perceptible manner.  The relay device 4 and/or  the 

information terminal 7 output(s) the warning inform ation in 

a format such as text, image, and/or audio, for exa mple. 

[0053] 

(Server Storage Unit 214) 

 The server storage unit 214 stores an operating sy stem 

(OS) and various types of information regarding the  animal 

monitoring system 1.  The server storage unit 214 s upplies 

predetermined information to a predetermined consti tuent 

member in response to a request from another consti tuent 

member.  In addition, the server storage unit 214 s tores 

information supplied from another constituent membe r in a 

predetermined storage unit. 

[0054] 

(Server Storage Unit 214: User Information Storage Unit 

216) 

 The user information storage unit 216 stores the 

information regarding the user in association with the user 

identifier.  The information regarding the user inc ludes a 

username, a user ID for an account of the user, a p assword 

for the account, information regarding the informat ion 

terminal 7 used by the user (for example, the infor mation 

terminal identification information that identifies  the 
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information terminal 7, a telephone number, and the  like), 

and/or other personal information of the user such as a 

mail address. 

[0055] 

(Server Storage Unit 214: Monitored Animal Informat ion 

Storage Unit 218) 

 The monitored animal information storage unit 218 

stores the information regarding the monitored anim al 6 in 

association with the monitored animal identifier of  the 

monitored animal 6 and the user identifier of the u ser who 

owns the monitored animal 6.  The information regar ding the 

monitored animal 6 is information such as a name of  the 

monitored animal 6, the feature amount of the monit ored 

animal 6, and/or an image showing the monitored ani mal 6. 

[0056] 

(Server Storage Unit 214: Relay Device Information Storage 

Unit 220) 

 The relay device information storage unit 220 stor es 

the information regarding the relay device 4 in ass ociation 

with the relay device identification information of  the 

relay device 4 that is linked with the monitoring d evice 5 

attached to the monitored animal 6.  The informatio n 

regarding the relay device 4 includes a manufacturi ng 

number of the relay device 4, information regarding  the 

information terminal 7 with which the relay device 4 is 
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associated (for example, the information terminal 

identification information of the information termi nal 7 

and the information regarding the user of the infor mation 

terminal 7 (e.g., the user identifier)), and/or a M AC 

address. 

[0057] 

(Server Storage Unit 214: Monitoring Device Informa tion 

Storage Unit 222) 

 The monitoring device information storage unit 222  

stores the information regarding the monitoring dev ice 5 

registered in the animal monitoring system 1 in ass ociation 

with the monitoring device identification informati on of 

the monitoring device 5.  The information regarding  the 

monitoring device 5 is information such as the user  

identifier of the user of the information terminal 7 linked 

with the monitoring device 5, a type of the monitor ing 

device (for example, a type indicating at which pos ition of 

the body of the monitored animal 6 the device is to  be 

attached), contents of the power saving control in a case 

where the monitoring device is subjected to the pow er 

saving control, the condition for executing the pow er 

saving control (for example, a value of acceleratio n 

applied to the monitoring device 5, or the like), a  

charging and discharging history, and/or a power 

consumption history. 
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[0058] 

(Server Storage Unit 214: Model Information Storage  Unit 

224) 

 The model information storage unit 224 stores the 

learning model used in the animal monitoring system  1.  The 

learning model is, for example, the rectal temperat ure 

estimation model, the behavior estimation model, an d/or the 

power saving setting estimation model. 

[0059] 

(Server Storage Unit 214: Detection Information Sto rage 

Unit 226) 

 The detection information storage unit 226 stores 

various types of information detected by the monito ring 

device 5 and acquired by the information acquisitio n unit 

206.  The detection information storage unit 226 st ores the 

various types of information in association with th e 

monitoring device identification information of the  

monitoring device 5 and detection dates and times o f the 

various types of information.  The various types of  

information include the information regarding the b ody 

surface temperature of the monitored animal 6 and/o r the 

motion of the monitored animal 6 detected by the mo nitoring 

device 5, and the like.  In addition, the detection  

information storage unit 226 stores the environment al 

information detected by the relay device 4.  The de tection 
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information storage unit 226 stores the environment al 

information in association with the relay device 

identification information of the relay device 4 an d a 

detection date and time of the environmental inform ation. 

[0060] 

(Server Storage Unit 214: Estimation Result Informa tion 

Storage Unit 228) 

 The estimation result information storage unit 228  

stores the rectal temperature of the monitored anim al 6 

output by the rectal temperature estimation unit 21 0 and/or 

the behavior information of the monitored animal 6 

estimated by the behavior estimation unit 212.  The  

estimation result information storage unit 228 stor es the 

rectal temperature and/or the behavior information of the 

monitored animal 6 identified by the monitored anim al 

identifier, in association with the monitored anima l 

identifier.  In addition, the estimation result inf ormation 

storage unit 228 can store the rectal temperature 

calculated on the basis of the body surface tempera ture of 

the monitored animal 6 in association with a detect ion date 

and time of the body surface temperature by the mon itoring 

device 5.  Similarly, the estimation result informa tion 

storage unit 228 can store the behavior information  

estimated on the basis of the motion of the monitor ed 

animal 6 in association with a detection date and t ime of 
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the motion by the monitoring device 5.  Note that t he 

detection date and time may also include year, mont h, day, 

hour, minute, and second of detection. 

[0061] 

(Server Storage Unit 214: Warning Information Stora ge Unit 

230) 

 The warning information storage unit 230 stores th e 

condition information indicating a condition under which 

the warning unit 232 outputs the warning informatio n.  

Specifically, the warning information storage unit 230 

stores, as the condition information, a rectal temp erature 

threshold serving as a reference for the warning un it 232 

to output the warning information.  The warning inf ormation 

storage unit 230 also stores, as the condition info rmation, 

the behavior information and/or the environmental 

information serving as the condition under which th e 

warning unit 232 outputs the warning information. 

[0062] 

(Power Saving Setting Estimation Unit 233) 

 The power saving setting estimation unit 233 appli es 

the motion information indicating the motion of the  

monitored animal 6 detected by the monitoring devic e 5, the 

information regarding the charging of the monitorin g device 

5, and/or the information regarding the power consu mption 

in the monitoring device 5, to the power saving set ting 
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estimation model, to output the condition for causi ng the 

monitoring device 5 to execute efficient power savi ng 

control.  That is, the power saving setting estimat ion unit 

233 outputs the condition for causing the monitorin g device 

5 to execute the power saving control by inference 

processing using the power saving setting estimatio n model 

constructed by learning the motion information of a  large 

number of animals, the information regarding the ch arging, 

and/or the information regarding the power consumpt ion by 

using the machine learning algorithm using the grad ient 

method or the like. 

[0063] 

 For example, the power saving setting estimation u nit 

233 outputs the condition for causing the monitorin g device 

5 to execute the power saving control by using the body 

surface temperature and/or the motion of the animal  

acquired by the monitoring device 5, the informatio n 

regarding the charging of the monitoring device 5, and/or 

the information regarding the power consumption of the 

monitoring device 5, and the power saving setting 

estimation model.  That is, the power saving settin g 

estimation unit 233 outputs the condition for execu ting the 

power saving control by applying the motion informa tion of 

the motion detected by the monitoring device 5 to t he power 

saving setting estimation model that receives at le ast the 
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motion information of the motion of the monitored a nimal 6 

and the information regarding the power consumption , as the 

power saving setting training data, and outputs the  

condition for causing the monitoring device 5 to ex ecute 

the efficient power saving control from the motion 

information of the monitored animal by machine lear ning 

using the power saving setting training data. 

[0064] 

 For example, the power saving setting estimation m odel 

may be a model that compares the power consumption of the 

monitoring device 5 during motion indicated by one piece of 

motion information with the power consumption of th e 

monitoring device 5 during motion indicated by anot her 

piece of motion information when the one piece of m otion 

information is input, and outputs a command to, for  example, 

stop operation of a predetermined constituent membe r of the 

monitoring device 5, as the condition for executing  the 

power saving control of the monitoring device 5, du ring the 

motion indicated by the other piece of motion infor mation 

when the power consumption during the motion indica ted by 

the one piece of motion information is larger than the 

power consumption during the motion indicated by th e other 

piece of motion information.  That is, the power sa ving 

control of the monitoring device 5 is started when the 

behavior of the monitored animal 6 is low (for exam ple, 
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during sleeping, resting, and the like), and the po wer 

saving control of the monitoring device 5 is stoppe d when 

the behavior is active (for example, during exercis e or 

eating). 

[0065] 

 The power saving setting estimation unit 233 store s the 

output condition in the monitoring device informati on 

storage unit 222.  In addition, the power saving se tting 

estimation unit 233 supplies the output condition t o the 

relay device 4.  When receiving the condition, a po wer 

saving setting unit 406 of the relay device 4 start s the 

power saving control of the monitoring device 5 acc ording 

to the condition.  The power saving control that th e relay 

device 4 causes the power saving control unit 508 o f the 

monitoring device 5 to execute is, for example, con trol of 

activating or stopping each constituent member incl uded in 

the monitoring device 5, and reducing a sampling fr equency 

for information detection in a member that detects 

predetermined information.  Note that the power sav ing 

setting estimation unit 233 can execute the control  

according to the condition of the power saving cont rol at 

predetermined time intervals (for example, at inter vals of 

one second or the like). 

[0066] 

(Server Communication Unit 234) 
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 The server communication unit 234 communicates wit h the 

relay device 4 and the information terminal 7 via t he 

communication network 3 so as to enable bidirection al 

communication.  Note that each constituent member i ncluded 

in the server 2 acquires predetermined information from the 

relay device 4 and/or the information terminal 7 vi a the 

server communication unit 234, and supplies predete rmined 

information to a predetermined constituent member o f the 

relay device 4 and/or the information terminal 7 vi a the 

server communication unit 234. 

[0067] 

[Details of Relay Device 4] 

 Fig. 5 illustrates an example of a functional 

configuration of the relay device according to the present 

embodiment. 

[0068] 

 The relay device 4 includes a linking control unit  400 

that controls linking processing with the monitorin g device 

5 and the information terminal 7, an environment 

measurement unit 402 that measures a situation of a  

surrounding environment, a position information det ection 

unit 404 that detects a position of the monitoring device 5, 

the power saving setting unit 406 that sets the mon itoring 

device 5 to a power saving mode, a relay device sto rage 

unit 408 that stores various types of information, a charge 
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control unit 414 that controls the charging of the 

monitoring device 5, a program update unit 416 that  updates 

a program installed in the relay device 4 and/or th e 

monitoring device 5, a relay communication unit 418  that 

communicates with the server 2 and the like, and an  output 

unit 420 that outputs predetermined information.  T he relay 

device storage unit 408 includes a linking informat ion 

storage unit 410 that stores information regarding the 

linking processing, and a power saving information storage 

unit 412 that stores information regarding the powe r saving 

control of the monitoring device 5.  Note that the relay 

device 4 can be configured as a personal computer o r an 

information terminal in which a general-purpose ope rating 

system is installed and operated, or can be configu red 

using a predetermined microcomputer.  In addition, each 

constituent member of the relay device 4 operates b y 

receiving power supply from an external power sourc e. 

[0069] 

(Linking Control Unit 400) 

 The linking control unit 400 sets the relay device  4 

and the server 2, the relay device 4 and the monito ring 

device 5, and the relay device 4 and the informatio n 

terminal 7 to a bidirectionally communicating state  

(hereinafter, such setting may be referred to as 

“linking”.).  That is, the linking control unit 400  
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establishes a communication connection among the se rver 2, 

the relay device 4, the monitoring device 5, and/or  the 

information terminal 7. 

[0070] 

(Environment Measurement Unit 402) 

 The environment measurement unit 402 measures the 

situation regarding the environment around the rela y device 

4.  Specifically, the environment measurement unit 402 

measures the temperature, humidity, illuminance, ox ygen 

concentration, carbon dioxide concentration, and/or  sound, 

and the like of the surrounding environment.  There fore, 

the environment measurement unit 402 includes a tem perature 

sensor, a humidity sensor, an illuminance sensor, a  gas 

sensor, and/or an audio sensor, and the like.  The 

environment measurement unit 402 is preferably conf igured 

to measure at least the temperature and the humidit y from 

the viewpoint of easiness of configuration.  The 

environment measurement unit 402 supplies the envir onmental 

information indicating the measured situation regar ding the 

environment to the information acquisition unit 206  of the 

server 2. 

[0071] 

 Here, the environment measurement unit 402 is inst alled 

in a space where the monitored animal 6 is located and at a 

position separated from the body surface temperatur e 
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detection unit 500 of the monitoring device 5 attac hed to 

the monitored animal 6.  That is, since the environ ment 

measurement unit 402 is included in the relay devic e 4, the 

environment measurement unit 402 is at a position s eparated 

from the monitored animal 6. 

[0072] 

 Note that the environment measurement unit 402 can  add 

a predetermined flag to the environmental informati on 

measured in a case where the relay device 4 and the  

monitoring device 5 are in the bidirectionally 

communicating state, and supply the environmental 

information to the information acquisition unit 206 .  This 

flag may be a flag indicating that the environmenta l 

information can be used in the model generation uni t 208, 

the rectal temperature estimation unit 210, and the  

behavior estimation unit 212.  The model generation  unit 

208, the rectal temperature estimation unit 210, an d the 

behavior estimation unit 212 each execute predeterm ined 

processing using the environmental information to w hich the 

flag is added.  As a result, it is possible to excl ude the 

environmental information obtained when the monitor ing 

device 5 is at a position not capable of communicat ing with 

the relay device 4 (when the monitored animal 6 mov es away 

from the relay device 4 and the communication betwe en the 

relay device 4 and the monitoring device 5 cannot b e 
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performed).  While the information acquisition unit  206 

receives the environmental information to which the  flag is 

not added, the rectal temperature estimation unit 2 10 and 

the behavior estimation unit 212 may stop outputtin g the 

rectal temperature and the behavior information of the 

monitored animal 6, respectively.  In addition, whi le the 

bidirectional communication cannot be performed bet ween the 

relay device 4 and the monitoring device 5 (uncommu nicable 

period), the relay communication unit 418 may notif y the 

server 2 of the uncommunicable period, and the rect al 

temperature estimation unit 210 and the behavior es timation 

unit 212 may stop the respective processing during the 

uncommunicable period. 

[0073] 

(Position Information Detection Unit 404) 

 The position information detection unit 404 detect s 

position information regarding the position of the 

monitoring device 5 relative to the relay device 4.   The 

information regarding the position is information r egarding 

a distance from the relay device 4 to the monitorin g device 

5 and/or a direction in which the monitoring device  5 

exists with the relay device 4 as a base point.  Fo r 

example, the position information detection unit 40 4 

estimates the distance from the relay device 4 to t he 

monitoring device 5 and the direction of the monito ring 
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device 5 on the basis of a signal intensity from a 

monitoring device communication unit 520 to be desc ribed 

later.  That is, since the signal intensity transmi tted by 

the monitoring device communication unit 520 is dam ped 

according to the distance, the position information  

detection unit 404 estimates the distance to the mo nitoring 

device 5 on the basis of the received signal intens ity.  In 

addition, the position information detection unit 4 04 may 

include a plurality of signal reception units, ther eby 

estimating the direction of the monitoring device 5  

relative to the relay device 4 on the basis of the signal 

intensities received by the respective signal recep tion 

units.  The position information detection unit 404  

supplies the detected position information of the 

monitoring device 5 to the information acquisition unit 206. 

[0074] 

(Power Saving Setting Unit 406) 

 The power saving setting unit 406 executes the pow er 

saving control of the monitoring device 5 on the ba sis of 

the condition (power saving execution condition) fo r 

executing the power saving control received from th e power 

saving setting estimation unit 233 of the server 2.   The 

power saving setting unit 406 may also directly rec eive the 

estimation result of the behavior estimation unit 2 12 and 

execute the power saving control of the monitoring device 5 
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on the basis of the received estimation result. 

[0075] 

(Relay Device Storage Unit 408) 

 The relay device storage unit 408 stores an OS and  

various types of information regarding the animal 

monitoring system 1.  The relay device storage unit  408 

supplies predetermined information to a predetermin ed 

constituent member in response to a request from an other 

constituent member.  In addition, the relay device storage 

unit 408 stores information supplied from another 

constituent member in a predetermined storage unit.   Note 

that the relay device storage unit 408 can also sto re 

information regarding the relay device 4 itself (fo r 

example, the relay device identification informatio n of the 

relay device 4, various setting information regardi ng 

operation setting of the relay device 4, and the li ke.). 

[0076] 

(Relay Device Storage Unit 408: Linking Information  Storage 

Unit 410) 

 The linking information storage unit 410 stores 

information regarding the monitoring device 5 and/o r the 

information terminal 7 linked with the relay device  4.  The 

linking information storage unit 410 stores the inf ormation 

regarding the monitoring device 5 in association wi th a 

monitoring device identifier of the monitoring devi ce 5.  
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The linking information storage unit 410 also store s the 

information regarding the information terminal 7 in  

association with an information terminal identifier  of the 

information terminal 7.  The information regarding the 

monitoring device 5 stored in the linking informati on 

storage unit 410 may be the same as the information  stored 

in the monitoring device information storage unit 2 22. 

[0077] 

(Relay Device Storage Unit 408: Power Saving Inform ation 

Storage Unit 412) 

 The power saving information storage unit 412 stor es 

the information regarding the power saving control of the 

monitoring device 5 linked with the relay device 4.   The 

information regarding the power saving control is t he 

condition for causing the monitoring device 5 to ex ecute 

the power saving control on the basis of a predeter mined 

power saving mode and/or information regarding the 

predetermined power saving mode.  Note that the pow er 

saving mode is a mode in a case where the power sav ing 

control is performed on the monitoring device 5, an d a 

plurality of patterns of power saving modes can be set by 

setting a combination of the activation and stop or  the 

like of each constituent member included in the mon itoring 

device 5.  Therefore, the information regarding the  power 

saving mode may be information indicating the patte rns 
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(power saving setting data). 

[0078] 

(Charge Control Unit 414, Program Update Unit 416) 

 The charge control unit 414 controls charging of a  

battery included in the monitoring device 5 mounted  on the 

mounting portion 42 of the relay device 4.  In addi tion, 

the program update unit 416 updates the program ins talled 

in the relay device 4 and updates the program insta lled in 

the monitoring device 5 mounted on the mounting por tion 42. 

[0079] 

(Relay Communication Unit 418) 

 The relay communication unit 418 communicates with  the 

server 2 and the information terminal 7 via the 

communication network 3 so as to enable bidirection al 

communication.  In addition, the relay communicatio n unit 

418 can establish a communication connection betwee n the 

monitoring device 5 and the relay device 4 and/or b etween 

the information terminal 7 and the relay device 4 s o as to 

enable bidirectional communication by short-range w ireless 

communication.  Note that each constituent member i ncluded 

in the relay device 4 acquires predetermined inform ation 

from the server 2, the monitoring device 5, and/or the 

information terminal 7 via the relay communication unit 418, 

and supplies predetermined information to a predete rmined 

constituent member of the server 2, the monitoring device 5, 



58 

and/or the information terminal 7 via the relay 

communication unit 418.  For example, the relay 

communication unit 418 supplies information receive d from 

the monitoring device 5 (the information indicating  the 

body surface temperature of the monitored animal 6,  the 

information indicating the motion thereof, and the like) to 

the server 2. 

[0080] 

(Output Unit 420) 

 The output unit 420 outputs a situation regarding the 

relay device 4 and/or the monitoring device 5 in a user-

perceptible manner.  For example, the output unit 4 20 

outputs the warning information received from the w arning 

unit 232.  As an example, the output unit 420 is a display 

unit (a liquid crystal display unit, an organic EL display, 

or the like) that outputs text information or image  

information, and/or an audio output unit. 

[0081] 

[Details of Monitoring Device 5 and Information Ter minal 7] 

 Fig. 6 illustrates an example of a functional 

configuration of the monitoring device and the info rmation 

terminal according to the present embodiment.  Spec ifically, 

Fig. 6(a) illustrates an outline of an example of t he 

functional configuration of the monitoring device 5 , and 

Fig. 6(b) illustrates an outline of an example of t he 
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functional configuration of the information termina l 7. 

[0082] 

 The monitoring device 5 detects the body surface 

temperature of the monitored animal 6 and detects t he 

motion (movement) thereof.  That is, as illustrated  in Fig. 

6(a), the monitoring device 5 includes the body sur face 

temperature detection unit 500 that detects the bod y 

surface temperature of the monitored animal 6, the motion 

detection unit 502 that detects the motion of the m onitored 

animal 6, a power information detection unit 504 th at 

detects information regarding a battery 524 of the 

monitoring device 5, a power saving mode setting un it 506 

that sets contents of the power saving mode of the 

monitoring device 5, the power saving control unit 508 that 

executes the power saving control, a monitoring dev ice 

storage unit 510 that stores various types of infor mation, 

the monitoring device communication unit 520 that 

communicates with the outside, the monitoring devic e output 

unit 522 that outputs predetermined information, an d the 

battery 524 that supplies power to each constituent  member 

of the monitoring device 5.  In addition, the monit oring 

device storage unit 510 includes a monitoring devic e 

information storage unit 512 that stores informatio n 

regarding the monitoring device 5, a charge/power 

consumption information storage unit 514 that store s 
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information regarding charging and power consumptio n of the 

battery 524, a power saving mode information storag e unit 

516 that stores information regarding the power sav ing mode, 

and a power saving information storage unit 518 tha t stores 

information regarding the condition for executing t he power 

saving control. 

[0083] 

 Note that each constituent member of the monitorin g 

device 5 can be configured by a microcomputer excep t for 

the body surface temperature detection unit 500 and  the 

motion detection unit 502, and can operate by power  supply 

from the battery 524.  In addition, as an example, the 

monitoring device 5 can be configured as a collar-t ype 

device attached around the neck of the monitored an imal 6.  

The monitoring device 5 may be a device attached to  another 

portion of the body of the monitored animal 6 as lo ng as 

the monitoring device 5 can detect the body surface  

temperature and the motion of the monitored animal 6 and 

the monitored animal 6 hardly feels annoying. 

[0084] 

(Body Surface Temperature Detection Unit 500) 

 The body surface temperature detection unit 500 is  

attached to the monitored animal 6 using an auxilia ry tool 

such as a belt and detects the body surface tempera ture of 

the monitored animal 6.  The body surface temperatu re 
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detection unit 500 is attached to the body surface of the 

monitored animal 6.  The body surface temperature d etection 

unit 500 is preferably attached at a position exclu ding the 

anal portion of the monitored animal 6, more prefer ably 

around the neck, and still more preferably around t he 

throat.  The body surface temperature detection uni t 500 is 

not particularly limited as long as it is a sensor or the 

like capable of measuring the body surface temperat ure, and 

is a small sensor.  For example, the body surface 

temperature detection unit 500 can be configured us ing a 

thermistor.  The body surface temperature detection  unit 

500 according to the present embodiment can be conf igured 

using a thermistor instead of an infrared ray senso r, and 

thus can be miniaturized, and can reduce annoying f eeling 

of the monitored animal 6.  The body surface temper ature 

detection unit 500 supplies the information on the detected 

body surface temperature (body surface temperature 

information) to the information acquisition unit 20 6 and 

the detection information storage unit 226 via the relay 

communication unit 418 of the relay device 4. 

[0085] 

(Motion Detection Unit 502) 

 The motion detection unit 502 is attached to the 

monitored animal 6 and detects the motion and/or a 

direction of the monitored animal 6.  For example, the 
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motion detection unit 502 can be configured using a  9-axis 

motion sensor that measures each of acceleration, a ngular 

velocity, and geomagnetism in three axes.  The 9-ax is 

motion sensor includes a 3-axis acceleration sensor , a 3-

axis gyro sensor (3-axis angular velocity sensor), and a 3-

axis geomagnetic sensor (3-axis magnetic sensor).  The 3-

axis gyro sensor is, for example, a MEMS gyro senso r.  In 

the motion detection unit 502, a threshold for acti vating 

each of the 3-axis acceleration sensor, the 3-axis gyro 

sensor, and the 3-axis geomagnetic sensor can be se t for 

each sensor.  In addition, the motion detection uni t 502 is 

not limited to the 9-axis motion sensor, and may be  other 

motion sensor. 

[0086] 

 The 3-axis acceleration sensor and the 3-axis gyro  

sensor detect various motions (movements) of the mo nitored 

animal 6.  That is, the 3-axis acceleration sensor and the 

3-axis gyro sensor detect acceleration and angular velocity 

of a vibration (shaking) state applied to the senso rs, 

respectively, and output voltage values of a vibrat ion 

waveform corresponding to the magnitude of the vibr ation 

(that is, the acceleration and the angular velocity ).  For 

example, the 3-axis acceleration sensor outputs a v oltage 

value proportional to the acceleration correspondin g to the 

magnitude of the vibration applied in three-axis di rections 
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orthogonal to each other (an X-axis direction, a Y- axis 

direction, and a Z-axis direction), that is, the ma gnitude 

of the acceleration applied to three axes in front- rear, 

left-right, and vertical directions.  In addition, the 3-

axis gyro sensor outputs a voltage value proportion al to 

the magnitude of the angular velocity around the th ree axes.  

Furthermore, the 3-axis geomagnetic sensor detects which 

direction the monitored animal 6 is facing and what  posture 

the monitored animal 6 is taking as the posture (th at is, 

the direction and inclination) of the monitored ani mal 6, 

and outputs a voltage value corresponding to the di rection 

or the posture. 

[0087] 

 The motion detection unit 502 supplies the detecti on 

values individually detected by the 3-axis accelera tion 

sensor, the 3-axis gyro sensor, and the 3-axis geom agnetic 

sensor, as the motion information, to the informati on 

acquisition unit 206 of the server 2 via the relay device 4.  

The motion detection unit 502 supplies the motion 

information to the information acquisition unit 206  at 

predetermined time intervals (for example, at inter vals of 

one second, at intervals of five seconds, or the li ke) 

regardless of the presence or absence of a predeter mined 

instruction from the information terminal 7.  The 

information acquisition unit 206 stores the detecti on 
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values detected by the motion detection unit 502 in  the 

detection information storage unit 226 in associati on with 

the monitoring device identification information an d the 

detection date and time.  The motion detection unit  502 

also supplies the detected detection values as the motion 

information to the power saving setting estimation unit 233 

via the relay communication unit 418 of the relay d evice 4. 

[0088] 

 Note that the motion information included in the 

behavior training data used by the model generation  unit 

208 of the server 2 includes at least the detection  value 

detected by the 3-axis acceleration sensor.  The be havior 

training data may also include the detection value( s) 

detected by the 3-axis gyro sensor and/or the 3-axi s 

geomagnetic sensor. 

[0089] 

(Power Information Detection Unit 504) 

 The power information detection unit 504 detects t he 

information regarding the charging and discharging of the 

battery 524 and the information regarding the power  

consumption.  The power information detection unit 504 

detects these pieces of information at predetermine d time 

intervals (for example, one second, five seconds, o r the 

like).  The power information detection unit 504 su pplies 

the detected information to the power saving settin g 
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estimation unit 233 and the charge/power consumptio n 

information storage unit 514. 

[0090] 

(Power Saving Mode Setting Unit 506) 

 The power saving mode setting unit 506 sets the 

contents of the power saving mode of the monitoring  device 

5 defining activation, stop, and/or a sampling freq uency of 

each sensor constituting the motion detection unit 502 on 

the basis of the detection result of any one of the  3-axis 

acceleration sensor, the 3-axis gyro sensor, and th e 3-axis 

geomagnetic sensor.  For example, in a case where a  

predetermined acceleration value is set as the thre shold 

for activating each sensor of the 9-axis motion sen sor, the 

power saving mode setting unit 506 sets the power s aving 

mode to contents in which each sensor (however, exc luding 

the 3-axis acceleration sensor) is controlled such that 

each sensor excluding the 3-axis acceleration senso r is 

stopped when the detection result of the 3-axis 

acceleration sensor falls below the predetermined 

acceleration value, and such that each sensor exclu ding the 

3-axis acceleration sensor is activated when the de tection 

result is equal to or higher than the predetermined  

acceleration.  The power saving mode setting unit 5 06 

supplies the power saving mode indicating the set c ontents 

to the power saving control unit 508 and the power saving 
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mode information storage unit 516. 

[0091] 

(Power Saving Control Unit 508) 

 The power saving control unit 508 executes the pow er 

saving control of the body surface temperature dete ction 

unit 500 and/or the motion detection unit 502 of th e 

monitoring device 5 by the following three methods,  for 

example. 

[0092] 

(Method 1) 

 The power saving control unit 508 executes the pow er 

saving control on the basis of the estimation resul t of the 

behavior estimation unit 212 of the server 2.  That  is, the 

power saving control unit 508 executes the power sa ving 

control in a case where the estimation result of th e 

behavior estimation unit 212 indicates a state in w hich the 

behavior of the monitored animal 6 is not active (F or 

example, the state is a substantially stationary st ate such 

as a sleeping state or a resting state, and is refe rred to 

as an “inactive state”.).  That is, when the estima tion 

result indicates that the monitored animal 6 is in a 

sleeping state or a resting state, the power saving  setting 

estimation unit 233 of the server 2 outputs the con dition 

(power saving execution condition) for causing the 

monitoring device 5 to execute the power saving con trol.  
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The power saving setting estimation unit 233 suppli es the 

power saving execution condition to the power savin g 

setting unit 406 of the relay device 4.  The power saving 

setting unit 406 controls the power saving control unit 508 

on the basis of the power saving execution conditio n, and 

the power saving control unit 508 starts the power saving 

control of the monitoring device 5. 

[0093] 

 Note that the “substantially stationary state” inc ludes 

not only a state in which the monitored animal 6 is  

literally stationary, but also a state in which the  

behavior estimated by the behavior estimation unit 212 on 

the basis of the motion detection by the motion det ection 

unit 502 is a behavior with almost no movement or m otion of 

the monitored animal 6 (a sleeping state, a resting  state, 

a lying state, a substantially stationary state whi le being 

awake, and the like). 

[0094] 

 In this power saving control, the power consumptio n can 

be reduced by stopping the motion of at least one o f the 3-

axis acceleration sensor, the 3-axis gyro sensor, a nd the 

3-axis geomagnetic sensor, and changing the samplin g 

frequency of at least one of the 3-axis acceleratio n sensor, 

the 3-axis gyro sensor, and the 3-axis geomagnetic sensor 

to a predetermined sampling frequency.  For example , in the 
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power saving control, a combination of the activati on or 

stop of each of the 3-axis acceleration sensor, the  3-axis 

gyro sensor, and the 3-axis geomagnetic sensor, and  a 

combination of reduction of the sampling frequency by a 

predetermined ratio of each of the 3-axis accelerat ion 

sensor, the 3-axis gyro sensor, and the 3-axis geom agnetic 

sensor are set in advance as the condition for exec uting 

the power saving control.  In a case where the esti mation 

result of the behavior estimation unit 212 indicate s the 

state in which the behavior of the monitored animal  6 is 

not active, the power saving control unit 508 perfo rms the 

power saving control of each sensor on the basis of  the 

preset condition for executing the power saving con trol.  

In addition, in a case where the estimation result 

indicates a state in which the behavior of the moni tored 

animal 6 is active (For example, the state is a sta te other 

than the sleeping state and the resting state, and is 

referred to as an “active state”.), the power savin g 

control unit 508 stops the power saving control. 

[0095] 

(Method 2) 

 The power saving control unit 508 executes the pow er 

saving control of the motion detection unit 502 of the 

monitoring device 5 on the basis of the contents (t hat is, 

the power saving mode (power saving setting data)) set by 
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the power saving mode setting unit 506 and stored i n the 

power saving mode information storage unit 516.  Th at is, 

the power saving control unit 508 executes the powe r saving 

control by controlling the activation or stop of ea ch 

sensor of the 9-axis motion sensor according to the  

contents set by the power saving mode setting unit 506.  

Note that the power saving control unit 508 can 

individually control the activation or stop of each  sensor 

of the 9-axis motion sensor, and can simultaneously  control 

all the sensors to simultaneously activate or stop the 

sensors. 

[0096] 

(Method 3) 

 The power saving control unit 508 may execute the power 

saving control of the monitoring device 5 on the ba sis of 

the condition (power saving execution condition) ou tput by 

the power saving setting estimation unit 233 of the  server 

2.  Examples of the condition for executing the pow er 

saving control output by the power saving setting 

estimation unit 233 include conditions such as the 

activation and stop of each sensor of the 9-axis mo tion 

sensor and the reduction of the sampling frequency of each 

sensor.  That is, the combination of the activation  or stop 

of each of the 3-axis acceleration sensor, the 3-ax is gyro 

sensor, and the 3-axis geomagnetic sensor, and the 
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combination of the reduction of the sampling freque ncy by a 

predetermined ratio of each of the 3-axis accelerat ion 

sensor, the 3-axis gyro sensor, and the 3-axis geom agnetic 

sensor can be set as the condition for executing th e power 

saving control.  The power saving control unit 508 executes 

the power saving control by activating or stopping each 

sensor and reducing the sampling frequency of each sensor 

to a predetermined sampling frequency on the basis of the 

condition output by the power saving setting estima tion 

unit 233. 

[0097] 

(Monitoring Device Storage Unit 510) 

 The monitoring device storage unit 510 stores an O S and 

various types of information regarding the animal 

monitoring system 1.  The monitoring device storage  unit 

510 supplies predetermined information to a predete rmined 

constituent member in response to a request from an other 

constituent member.  In addition, the monitoring de vice 

storage unit 510 stores information supplied from a nother 

constituent member in a predetermined storage unit.  

[0098] 

(Monitoring Device Storage Unit 510: Monitoring Dev ice 

Information Storage Unit 512) 

 The monitoring device information storage unit 512  

stores the information regarding the monitoring dev ice 5 in 
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association with the monitoring device identifier t hat 

identifies the monitoring device 5.  The informatio n 

regarding the monitoring device 5 is, for example, 

information such as the type of the monitoring devi ce 5 and 

an installation location thereof. 

[0099] 

(Monitoring Device Storage Unit 510: Charge/Power 

Consumption Information Storage Unit 514) 

 The charge/power consumption information storage u nit 

514 stores the information detected by the power 

information detection unit 504.  The charge/power 

consumption information storage unit 514 stores the  

information regarding the charging and discharging of the 

battery 524 and/or the information regarding the po wer 

consumption.  The charge/power consumption informat ion 

storage unit 514 stores these pieces of information  in 

association with detection dates and times by the p ower 

information detection unit 504.  In addition, the 

charge/power consumption information storage unit 5 14 may 

store histories of these pieces of information (tha t is, 

each history of the information regarding the charg ing and 

discharging and/or the information regarding the po wer 

consumption) for a certain period of time, and dele te the 

histories after the certain period of time elapses.  

[0100] 
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(Monitoring Device Storage Unit 510: Power Saving M ode 

Information Storage Unit 516) 

 The power saving mode information storage unit 516  

stores the contents set by the power saving mode se tting 

unit 506.  That is, the power saving mode informati on 

storage unit 516 stores, as the power saving mode, a 

combination of information indicating the accelerat ion 

threshold and the like used to activate or stop the  power 

saving control of each sensor constituting the moti on 

detection unit 502.  The power saving mode informat ion 

storage unit 516 can store the information indicati ng the 

acceleration threshold that is an individual criter ion for 

determination of the activation or stop of each sen sor for 

the purpose of individually controlling the activat ion or 

stop of each sensor of the 9-axis motion sensor, an d can 

store the information indicating the acceleration t hreshold 

that is a common criterion for determination of the  

activation or stop of all the sensors for the purpo se of 

simultaneously controlling the activation or stop o f all 

the sensors. 

[0101] 

(Monitoring Device Storage Unit 510: Power Saving 

Information Storage Unit 518) 

 The plurality of power saving modes (power saving 

setting data) can be set in advance as the power sa ving 
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control of the monitoring device 5.  The power savi ng mode 

has the contents defining in advance the execution of the 

activation, stop, or the like of each sensor of the  9-axis 

motion sensor, for example, on the basis of the 

acceleration value detected by the 3-axis accelerat ion 

sensor of the motion detection unit 502.  That is, the 

plurality of power saving modes are configured by 

individually setting, for each sensor, which one of  the 3-

axis acceleration sensor, the 3-axis gyro sensor, a nd the 

3-axis geomagnetic sensor is to be activated or sto pped, a 

sampling frequency value of each sensor in the case  of 

activation, and an acceleration value that is a 

determination criterion in the case of activation.  As an 

example, in a case where the detected acceleration is x 

(m/s 2), the power saving mode is set in which all of the  3-

axis acceleration sensor, the 3-axis gyro sensor, a nd the 

3-axis geomagnetic sensor are activated, and in a c ase 

where the acceleration is y (where x > y), the powe r saving 

mode is set in which the 3-axis acceleration sensor  is 

activated and the 3-axis gyro sensor and the 3-axis  

geomagnetic sensor are stopped.  In this manner, th e 

plurality of power saving modes of the monitoring d evice 5 

can be set in advance.  The power saving informatio n 

storage unit 518 stores the plurality of power savi ng modes.  

In addition, the power saving information storage u nit 518 
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may store the power saving mode selected by the use r via 

the information terminal 7, which is the power savi ng mode 

stored in the power saving mode information storage  unit 

516, as the power saving mode to be preferentially used. 

[0102] 

(Monitoring Device Communication Unit 520) 

 The monitoring device communication unit 520 

communicates with the relay device 4 and the inform ation 

terminal 7 so as to enable bidirectional communicat ion by 

short-range wireless communication.  In addition, t he 

monitoring device communication unit 520 may direct ly 

communicate with the server 2 and/or the informatio n 

terminal 7 via the communication network 3 (not via  the 

relay device 4) so as to enable bidirectional commu nication.  

Note that each constituent member included in the 

monitoring device 5 acquires predetermined informat ion from 

the server 2, the relay device 4, and/or the inform ation 

terminal 7 via the monitoring device communication unit 520, 

and supplies predetermined information to a predete rmined 

constituent member of the server 2, the relay devic e 4, 

and/or the information terminal 7 via the monitorin g device 

communication unit 520. 

[0103] 

(Monitoring Device Output Unit 522) 

 The monitoring device output unit 522 simply outpu ts 
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the motion status and the like of the monitoring de vice 5.  

The monitoring device output unit 522 is, for examp le, an 

indicator that can be configured by a light emittin g diode 

(LED) or the like, and simply indicates a situation  in 

which predetermined information is supplied from th e 

monitoring device 5 to the server 2 or the like, a 

predetermined situation (charging and discharging 

situation) of the battery of the monitoring device 5, 

and/or a predetermined error, and the like by, for example, 

a light emission manner (e.g., a light emission col or, the 

presence or absence of blinking, the interval of bl inking, 

and the like). 

[0104] 

 As illustrated in Fig. 6(b), the information termi nal 7 

includes the input unit 700 that receives an input of 

predetermined information from the user, the output  unit 

702 that outputs predetermined information, an info rmation 

terminal communication unit 704 that communicates w ith the 

server 2 and the relay device 4, and an information  

terminal storage unit 706 that stores predetermined  

information. 

[0105] 

(Input Unit 700, Output Unit 702) 

 The input unit 700 receives an input of a predeter mined 

instruction, operation, and the like from the user.   The 
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input unit 700 supplies the instruction to a predet ermined 

constituent member of the animal monitoring system 1.  Each 

constituent member receiving the instruction exerts  a 

predetermined function.  The input unit 700 is an i nput 

device (e.g., a touch panel, a touch pad, a pointin g device 

such as a mouse, a keyboard, a motion sensor, and t he like) 

for receiving the operation input from the user. 

[0106] 

 The output unit 702 outputs various types of 

information regarding the execution of the animal 

monitoring system 1 (e.g., text information, image 

information of a still image or a moving image, aud io 

information, and the like.).  The output unit 702 o utputs 

various processing results and the information stor ed in 

the server storage unit 214, the relay device stora ge unit 

408, the monitoring device storage unit 510, and/or  the 

information terminal storage unit 706 in a user-per ceptible 

manner.  Specifically, the output unit 702 outputs various 

processing results in each constituent member and t he 

information stored in each storage unit and the inf ormation 

terminal storage unit 706 as data in a predetermine d format, 

a still image, a moving image, and/or a text.  The output 

unit 702 may output information received from an ex ternal 

server.  Note that the output unit 702 may include a 

display unit that displays various types of informa tion, an 
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audio output unit such as a speaker that outputs so und, and 

the like.  The display unit may be, for example, a liquid 

crystal display or an organic EL display. 

[0107] 

 For example, the input unit 700 receives an instru ction 

to acquire the rectal temperature and/or the behavi or of 

the monitored animal 6 from the user.  The rectal 

temperature estimation unit 210 and/or the behavior  

estimation unit 212, or the estimation result infor mation 

storage unit 228 of the server 2 supplies the infor mation 

regarding the rectal temperature and/or the estimat ed 

behavior to the output unit 702.  The output unit 7 02 

outputs the received information in a user-percepti ble 

manner.  Even when not receiving the acquisition 

instruction from the input unit 700, the rectal tem perature 

estimation unit 210 and the behavior estimation uni t 212 

perform the estimation of the rectal temperature an d the 

estimation of the behavior as needed, and continue to store 

the estimation results in the estimation result inf ormation 

storage unit 228.  Therefore, the user can grasp no t only 

the rectal temperature and/or the estimated behavio r of the 

monitored animal 6 at a time point when giving the 

acquisition instruction via the information termina l 7, but 

also specify a time point earlier than the time poi nt when 

giving the acquisition instruction and grasp the re ctal 
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temperature and/or the estimated behavior at the ea rlier 

time point. 

[0108] 

(Information Terminal Communication Unit 704) 

 The information terminal communication unit 704 

communicates with the server 2 and the relay device  4 via 

the communication network 3 so as to enable bidirec tional 

communication.  In addition, the information termin al 

communication unit 704 can also communicate with th e relay 

device 4 so as to enable bidirectional communicatio n by 

short-range wireless communication.  Note that each  

constituent member included in the information term inal 7 

acquires predetermined information from the server 2, the 

relay device 4, and/or the monitoring device 5 via the 

information terminal communication unit 704, and su pplies 

predetermined information to a predetermined consti tuent 

member of the server 2, the relay device 4, and/or the 

monitoring device 5 via the information terminal 

communication unit 704. 

[0109] 

(Information Terminal Storage Unit 706) 

 The information terminal storage unit 706 stores a n OS 

and information regarding the information terminal 7.  The 

information regarding the information terminal 7 is , for 

example, information regarding the user who uses th e 
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information terminal 7, a telephone number, a mail address, 

and/or other text information and image information . 

[0110] 

 Note that an application for the animal monitoring  

system 1 may be installed in the information termin al 7.  

This application can be configured to have the foll owing 

functions.  That is, the application can include a user 

authentication unit that performs user authenticati on, a 

behavior output unit that outputs, to the output un it 702, 

the behavior indicated by the estimated behavior 

information of the monitored animal 6 received from  the 

server 2, a feature input unit that receives, via t he input 

unit 700, an operation of registering the monitored  animal 

6 in the server 2 and an input of the feature amoun t of the 

monitored animal 6 to be supplied to the server 2, a rectal 

temperature output control unit that causes the out put unit 

702 to output the rectal temperature of the monitor ed 

animal 6 estimated in the server 2, a relay device output 

control unit that causes the output unit 702 to out put the 

information regarding the relay device 4 linked wit h the 

information terminal 7, and an alarm unit that caus es the 

output unit 702 to output the warning information f rom the 

warning unit 232 regarding the monitored animal 6 b y push 

notification. 

[0111] 
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 Here, each of the server 2, the relay device 4, th e 

monitoring device 5, and the information terminal 7  is 

configured by connecting each constituent member of  each of 

the server 2, the relay device 4, the monitoring de vice 5, 

and the information terminal 7 to a bus to which a general-

purpose constituent element such as a central proce ssing 

unit (CPU) and a RAM (not illustrated) is connected . 

[0112] 

[Processing Flow of Animal Monitoring System 1] 

 Figs. 7 to 16 illustrate outline examples of proce ssing 

flows in the animal monitoring system according to the 

present embodiment and outline examples of output c ontents 

in the information terminal.  Note that the number of relay 

devices and the number of monitoring devices are no t 

limited as long as the number is one or more.  In a ddition, 

one relay device and a plurality of monitoring devi ces may 

be linked. 

[0113] 

(User Registration and Device Linking Processing) 

 Figs. 7 and 9 illustrate outline examples of a flo w of 

user registration and device linking processing.  I n 

addition, Fig. 8 illustrates an outline example of output 

contents in the information terminal at the time of  user 

registration, and Fig. 10 illustrates an outline ex ample of 

output contents of information regarding the linked  relay 
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device in the information terminal. 

[0114] 

 First, when the relay device 4 is turned on, the r elay 

device 4 and the monitoring device 5 are linked wit h each 

other to be initialized, and the relay device 4 and  the 

server 2 are linked with each other.  That is, as 

illustrated in Fig. 7, the linking control unit 400  

connects the relay device 4 and the information ter minal 7 

and connects the relay device 4 and the monitoring device 5 

by short-range wireless communication, and executes  linking 

processing between the relay device 4 and the infor mation 

terminal 7 (Step 10.  Hereinafter, the step is refe rred to 

as “S”.) and executes linking processing between th e relay 

device 4 and the monitoring device 5 (S12) in respo nse to a 

linking instruction received from the user via the 

information terminal 7. 

[0115] 

 In addition, the information terminal 7 is connect ed to 

the server 2 via the communication network 3.  Here , the 

information terminal 7 performs local network setti ng of 

the relay device 4 in response to an instruction (S 14) of 

network setting related to the relay device 4 from the user 

(S16), and connects the relay device 4 and the serv er 2 via 

the communication network 3 so as to enable bidirec tional 

communication (S18).  In the local network setting,  a 
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router may be provided between the relay device 4 a nd the 

communication network 3, and the local network sett ing may 

be performed on the router.  The information termin al 7 

acquires the information regarding the relay device  4 

linked therewith from the relay device 4 (S20), and  stores 

the acquired information regarding the relay device  4 in 

the information terminal storage unit 706 (S22). 

[0116] 

 In addition, the authentication registration unit 200 

of the server 2 requests the information terminal 7  to 

register the user (S24).  That is, the authenticati on 

registration unit 200 requests the information term inal 7 

to create new account information of the user.  For  example, 

as illustrated in Fig. 8, the authentication regist ration 

unit 200 causes the output unit 702 of the informat ion 

terminal 7 to display a username input field 710 to  which 

the username is input, a password input field 712 t o which 

the password is input, a sign-in icon 714 for reque sting 

sign-in to the server 2, and a new account registra tion 

icon 716 for requesting new account registration.  In 

response to an input instruction for the new accoun t 

registration icon 716, the information terminal 7 s upplies 

information about the new account registration to t he 

authentication registration unit 200 (S26).  The 

authentication registration unit 200 creates the ac count 
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information of the user (the user ID and the passwo rd) 

using the information.  As a result, the account of  the 

user is issued (S28).  Note that the authentication  

registration unit 200 stores the account informatio n of the 

user in the user information storage unit 216. 

[0117] 

 In addition, the authentication registration unit 200 

acquires the information regarding the relay device  4 

stored in the information terminal storage unit 706  from 

the information terminal 7 (S30).  The authenticati on 

registration unit 200 associates the user of the 

information terminal 7 with the information regardi ng the 

relay device 4 acquired from the information termin al 7, 

and stores and registers the information in the rel ay 

device information storage unit 220 (S32).  That is , the 

authentication registration unit 200 stores the use r 

identifier or the user account information in the r elay 

device information storage unit 220 in association with the 

relay device identification information of the rela y device 

4. 

[0118] 

 On the other hand, the relay device 4 acquires the  

information regarding the monitoring device 5 linke d 

therewith (for example, the monitoring device 

identification information or the like of the monit oring 
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device 5) from the monitoring device 5 (S34), and s upplies 

the information to the authentication registration unit 200 

(S36).  The authentication registration unit 200 as sociates 

the user of the information terminal 7 with the inf ormation 

regarding the monitoring device 5 acquired from the  relay 

device 4, and stores and registers the information in the 

monitoring device information storage unit 222 (S38 ).  That 

is, the authentication registration unit 200 stores  the 

user identifier or the user account information in the 

monitoring device information storage unit 222 in 

association with the monitoring device identificati on 

information of the monitoring device 5. 

[0119] 

 In addition, as illustrated in Fig. 9, a relay dev ice 

4a different from the relay device 4 can also be li nked 

with the server 2 and the information terminal 7.  In this 

case, the authentication registration unit 200 rece ives the 

input of the username to the username input field 7 10, the 

input of the password to the password input field 7 12, and 

the input operation of the sign-in icon 714 by the user, 

which are output to the output unit 702 as illustra ted in 

Fig. 8, and the user is allowed to log in to the an imal 

monitoring system 1.  The linking control unit 400 connects 

the relay device 4a and the information terminal 7 by 

short-range wireless communication, and executes li nking 
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processing between the relay device 4a and the info rmation 

terminal 7 in response to a linking instruction rec eived 

from the user via the information terminal 7 (S40).  

[0120] 

 In addition, the information terminal 7 is connect ed to 

the server 2 via the communication network 3, perfo rms 

local network setting of the relay device 4a in res ponse to 

an instruction (S42) of network setting related to the 

relay device 4a from the user (S44), and connects t he relay 

device 4a and the server 2 via the communication ne twork 3 

so as to enable bidirectional communication (S46).  The 

information terminal 7 acquires the information reg arding 

the relay device 4a linked therewith from the relay  device 

4a (S48), and stores the acquired information regar ding the 

relay device 4a in the information terminal storage  unit 

706 (S50).  The authentication registration unit 20 0 

acquires the information regarding the relay device  4a 

stored in the information terminal storage unit 706  from 

the information terminal 7 (S52), associates the us er of 

the information terminal 7 with the information reg arding 

the relay device 4a acquired from the information t erminal 

7, and stores and registers the information in the relay 

device information storage unit 220 (S54). 

[0121] 

 In this case, as illustrated in Fig. 10, the 
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authentication registration unit 200 may also cause  the 

output unit 702 of the information terminal 7 to di splay 

the plurality of relay devices so that the user can  grasp 

the relay devices.  That is, the authentication 

registration unit 200 causes the output unit 702 to  output 

information regarding one or more relay devices lin ked with 

the server 2 in a user-perceptible manner.  In the example 

of Fig. 10, the authentication registration unit 20 0 

receives a user's instruction for a predetermined t ab 718 

(a tab displayed as “linked home device” in the exa mple of 

Fig. 10), and outputs the information regarding the  relay 

devices linked with the server 2.  In the example o f Fig. 

10, one or more relay device display fields (that i s, a 

relay device display field 720 and a relay device d isplay 

field 722) are displayed in the tab 718, and each r elay 

device display field displays a name set by the use r for 

the relay device, a measurement result (for example , the 

temperature or the like) by the environment measure ment 

unit 402 of the relay device, a motion status of an  air 

conditioning system (air conditioner) when the air 

conditioning system is installed in an area where t he relay 

device is installed, and the like.  Note that the 

authentication registration unit 200 may also cause  the 

output unit 702 to display information regarding on e or 

more monitoring devices linked with the relay devic e 
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(displayed as “linked collar device” in the example  of Fig. 

10) in a monitoring device display field 724. 

[0122] 

(Registration of Monitored Animal and Feature Amoun t) 

 Fig. 11 illustrates an outline example of a proces sing 

flow when the monitored animal and the feature amou nt are 

registered in the server.  Note that the monitored animal 

is, for example, the pet of the user (Hereinafter, the 

monitored animal may be referred to as a “pet”.).  In 

addition, Fig. 12 illustrates an example of output contents 

in the information terminal when the monitored anim al is 

registered.  That is, Fig. 12(a) illustrates an exa mple in 

which a registered animal list is output to the inf ormation 

terminal when the monitored animal is registered, a nd Fig. 

12(b) illustrates an example of an output screen of  the 

information terminal when a new monitored animal is  

registered. 

[0123] 

 First, the user logs in to the animal monitoring s ystem 

1 from the information terminal 7 (S56).  In a case  where 

the account information of the user is stored in th e user 

information storage unit 216, the authentication 

registration unit 200 continues login processing to  

complete the login, and in a case where the account  

information is not stored, the authentication regis tration 
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unit 200 ends the login processing (S58).  Next, th e 

registration unit 202 requests the information term inal 7 

to register the new monitored animal (S60).  Note t hat the 

request may be executed by a feature amount input u nit of a 

predetermined application in a case where the appli cation 

is installed in the information terminal 7.  In a c ase 

where the new monitored animal is to be registered by the 

user (Yes at S62), the input unit 700 of the inform ation 

terminal 7 receives inputs of the information regar ding the 

new monitored animal (for example, the name and the  like of 

the monitored animal), and the feature amount of th e new 

monitored animal (for example, the kind (type), siz e, hair 

amount, and the like of the animal) from the user ( S64).  

The registration unit 202 acquires the input inform ation 

regarding the new monitored animal, and the feature  amount 

acquisition unit 204 acquires the input feature amo unt 

(S66).  Subsequently, the registration unit 202 reg isters 

the new monitored animal in the server 2, and the f eature 

amount acquisition unit 204 stores the feature amou nt of 

the monitored animal in the monitored animal inform ation 

storage unit 218 in association with the monitored animal 

identification information of the monitored animal (S68).  

The feature amount stored in the monitored animal 

information storage unit 218 is used in the model 

generation unit 208 and the like.  After S64, the 
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registration unit 202 causes the output unit 702 to  display 

a content inquiring of the user whether there is an other 

new monitored animal to be further registered (S72) .  In a 

case where there is another new monitored animal or  the 

feature amount of the already registered monitored animal 

is to be corrected (Yes at S72), the steps from S62  are 

repeated.  On the other hand, in a case where there  is no 

other new monitored animal and it is not necessary to 

correct the feature amount of the already registere d 

monitored animal (No at S72), the registration unit  202 

completes the registration processing (S74). 

[0124] 

 For example, as illustrated in Fig. 12(a), the 

registration unit 202 or the feature amount input u nit of 

the application receives, via the input unit 700, a n 

instruction from the user for a tab 726 where the 

information regarding the user is displayed.  The 

registration unit 202 or the feature amount input u nit 

displays, on the output unit 702, a list of informa tion 

regarding the pets as the monitored animals owned b y the 

user.  The output unit 702 displays, for example, a  button 

for displaying a page where the information regardi ng the 

pets already owned by the user is posted (for examp le, a 

monitored animal selection button 730 and a monitor ed 

animal selection button 732), and a new monitored a nimal 
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registration button 728 for registering the new mon itored 

animal.  When receiving an input instruction for th e 

monitored animal selection button 730 or the monito red 

animal selection button 732 via the input unit 700,  the 

registration unit 202 refers to the monitored anima l 

information storage unit 218 and causes the output unit 702 

to output the information regarding the correspondi ng 

monitored animal.  On the other hand, when receivin g an 

input instruction for the new monitored animal regi stration 

button 728 via the input unit 700, the registration  unit 

202 or the feature amount input unit causes the out put unit 

702 to display a registration page 734 for register ing the 

new monitored animal as illustrated in Fig. 12(b). 

[0125] 

 The registration page 734 includes an input area t hat 

receives the input of the information regarding the  new 

monitored animal (for example, an input area 736 th at 

receives the input of the name of the pet, an input  area 

738 that receives the input of the kind (type) of t he pet, 

an input area 740 that receives the input of the si ze of 

the pet, an input area 742 that receives the input of the 

hair amount of the pet, and the like).  For example , the 

registration unit 202 uses the pet name input to th e input 

area 736 to execute the registration processing of the pet 

in the server 2.  In addition, the feature amount 
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acquisition unit 204 acquires the feature amount of  the pet 

input to the input area 738 to the input area 742. 

[0126] 

 On the other hand, in a case where the user does n ot 

request the registration of the new monitored anima l (No at 

S62), the registration unit 202 causes the output u nit 702 

to display a content inquiring of the user whether the 

feature amount of the already registered monitored animal 

is to be corrected (S70).  In a case where there is  a 

correction (Yes at S70), the registration unit 202 and the 

feature amount acquisition unit 204 execute steps s imilar 

to those from S64 except for the registration proce ssing of 

the new monitored animal.  In a case where there is  no 

correction (No at S70), the steps from S72 are exec uted. 

[0127] 

 Through the above steps from S10 to S74, the 

predetermined information regarding each of the use r, the 

monitored animal 6, the information terminal 7, the  relay 

device 4, and the monitoring device 5 is stored and  

registered in the predetermined storage unit of the  server 

2. 

[0128] 

(Rectal Temperature Estimation Processing and Behav ior 

Estimation Processing) 

 Fig. 13 illustrates an outline example of a flow o f 
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estimation processing of the rectal temperature and  the 

behavior of the monitored animal. 

[0129] 

 The environment measurement unit 402 of the relay 

device 4 measures the environmental situation aroun d the 

relay device 4 (S80).  For example, the environment  

measurement unit 402 measures the temperature and/o r the 

humidity as the environmental situation.  In additi on, the 

body surface temperature detection unit 500 of the 

monitoring device 5 detects the body surface temper ature of 

the monitored animal, and supplies the information on the 

detected body surface temperature (body surface tem perature 

information) to the relay device 4 (S82).  Furtherm ore, the 

motion detection unit 502 of the monitoring device 5 

detects the motion and/or the direction of the moni tored 

animal and supplies the motion information (In a ca se where 

the motion detection unit 502 is configured by the 9-axis 

motion sensor, the information is the detection val ue by 

each sensor.) about the detected motion and/or dire ction to 

the relay device 4 (S82). 

[0130] 

 The environment measurement unit 402 supplies the 

measurement result as the environmental information  to the 

information acquisition unit 206 via the relay 

communication unit 418 (S84).  In addition, the rel ay 
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communication unit 418 supplies the body surface 

temperature information and/or the motion informati on 

received from the monitoring device 5 to the inform ation 

acquisition unit 206 (S84).  The information acquis ition 

unit 206 stores the environmental information, the body 

surface temperature information, and the motion inf ormation 

in the detection information storage unit 226, and supplies 

these pieces of information to the rectal temperatu re 

estimation unit 210, the behavior estimation unit 2 12, and 

the warning unit 232 (S86).  Here, the environment 

measurement unit 402, the body surface temperature 

detection unit 500, and the motion detection unit 5 02 

continue to measure or detect the environmental inf ormation, 

the body surface temperature information, and the m otion 

information, respectively, even when the informatio n 

terminal 7 is not connected to the server 2 or when  the 

predetermined application installed in the informat ion 

terminal 7 is not activated.  Even when the informa tion 

terminal 7 is not connected to the server 2 or when  the 

predetermined application installed in the informat ion 

terminal 7 is not activated, the information acquis ition 

unit 206 acquires the environmental information, th e body 

surface temperature information, and the motion inf ormation 

at predetermined time intervals (for example, at in tervals 

of one second), stores the information in the detec tion 
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information storage unit 226, and supplies the info rmation 

to the rectal temperature estimation unit 210, the behavior 

estimation unit 212, and the warning unit 232. 

[0131] 

 Subsequently, the rectal temperature estimation un it 

210 estimates the rectal temperature of the monitor ed 

animal on the basis of at least the received body s urface 

temperature information (S88).  The rectal temperat ure 

estimation unit 210 may estimate the rectal tempera ture by 

further using the environmental information and/or the 

motion information.  Specifically, the rectal tempe rature 

estimation unit 210 applies the body surface temper ature 

indicated by the received body surface temperature 

information to the rectal temperature estimation mo del and 

outputs the estimated rectal temperature.  The rect al 

temperature estimation unit 210 stores the output r ectal 

temperature information in the estimation result 

information storage unit 228. 

[0132] 

 In addition, the behavior estimation unit 212 esti mates 

the behavior of the monitored animal on the basis o f at 

least the received motion information (S90).  The b ehavior 

estimation unit 212 may estimate the behavior by fu rther 

using the body surface temperature information and/ or the 

environmental information.  Specifically, the behav ior 
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estimation unit 212 applies the received motion inf ormation 

(for example, the detection value of each sensor 

constituting the motion detection unit 502) to the behavior 

estimation model and outputs the behavior informati on of 

the estimated behavior.  Then, the behavior estimat ion unit 

212 stores the output behavior information in the 

estimation result information storage unit 228. 

[0133] 

 The input unit 700 of the information terminal 7 w aits 

until the user inputs an instruction to make a requ est to 

check the state of the monitored animal (No at S100 ).  When 

the instruction is made (Yes at S100), the input un it 700 

requests the server 2 to transmit information regar ding the 

state of the monitored animal (S102).  When receivi ng the 

request to check the state of the monitored animal via the 

input unit 700 of the information terminal 7, the s erver 

communication unit 234 of the server 2 supplies the  

estimated rectal temperature and/or the estimated b ehavior 

information stored in the estimation result informa tion 

storage unit 228 to the information terminal 7 (S10 4).  The 

output unit 702 of the information terminal 7 outpu ts the 

received estimated rectal temperature and/or estima ted 

behavior information (S106). 

[0134] 

 For example, as illustrated in Fig. 14, the output  unit 
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702 can output a rectal temperature display area 74 4 that 

displays the received estimated rectal temperature,  a 

behavior display area 746 that displays the behavio r 

corresponding to the received estimated behavior 

information, and a history display area 748 that di splays a 

cumulative time of each behavior taken by the monit ored 

animal 6 so far for each behavior.  In the example of Fig. 

14, as an example, the rectal temperature display a rea 744 

displays that the rectal temperature of the pet is “24 

degrees”, and the behavior display area 746 display s that 

the pet's behavior is “during exercise”.  In additi on, the 

output unit 702 refers to the estimation result inf ormation 

storage unit 228, and displays, in the history disp lay area 

748, for example, a time when the pet takes each be havior 

of “exercise”, “rest”, “eat food”, “grooming”, “dri nk 

water”, and “toilet”, and the cumulative time and t he 

cumulative number of times of each behavior. 

[0135] 

 In addition, the relay device 4 may include a rela y 

device input unit that receives an input of a prede termined 

instruction by the user.  The relay device input un it waits 

until the user inputs an instruction to make a requ est to 

check the state of the monitored animal (No at S108 ).  When 

the instruction is made (Yes at S108), the relay de vice 

input unit requests the server 2 to transmit inform ation 
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regarding the state of the monitored animal (S110).   When 

receiving the request to check the state of the mon itored 

animal via the relay device input unit, the server 

communication unit 234 of the server 2 supplies the  

estimated rectal temperature and/or the estimated b ehavior 

information stored in the estimation result informa tion 

storage unit 228 to the relay device 4 (S112).  The  output 

unit 420 of the relay device 4 outputs the received  

estimated rectal temperature and/or estimated behav ior 

information similarly to the above description (S11 4). 

[0136] 

(Example 1 of Power Saving Control Processing) 

 Fig. 15 illustrates an outline example of a proces sing 

flow of the power saving control in the monitoring device. 

[0137] 

 First, the behavior estimation unit 212 of the ser ver 2 

determines the behavior of the monitored animal 6 o n the 

basis of the motion information of the monitored an imal 6 

acquired from the monitoring device 5 and the behav ior 

estimation model (S120).  The motion information in  this 

case is the detection value of each sensor in a cas e where 

all the sensors included in the 9-axis motion senso r as the 

motion detection unit 502 are operating.  In a case  where 

the result of determining the behavior by the behav ior 

estimation unit 212 indicates that the monitored an imal 6 
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is not in a resting state (No at S122), the power s aving 

setting unit 406 of the relay device 4 stands by wi thout 

executing the power saving control. 

[0138] 

 On the other hand, in a case where the result of 

determining the behavior by the behavior estimation  unit 

212 indicates that the monitored animal 6 is in a r esting 

state (Yes at S122), the power saving setting estim ation 

unit 233 outputs the condition (power saving execut ion 

condition) for causing the monitoring device 5 to e xecute 

the power saving control on the basis of the motion  

information of the monitored animal 6 in the restin g state 

and the power saving setting estimation model.  The  power 

saving execution condition may be, for example, a c ondition 

for stopping the operation of a predetermined senso r of the 

9-axis motion sensor and/or a condition for reducin g the 

sampling frequency of a predetermined sensor to a 

predetermined frequency.  Note that the power savin g 

setting estimation unit 233 may set the power savin g 

execution condition in advance without using the po wer 

saving setting estimation model.  The power saving setting 

estimation unit 233 supplies the power saving execu tion 

condition to the power saving setting unit 406 of t he relay 

device 4.  The power saving setting unit 406 execut es the 

power saving control of the monitoring device 5 on the 
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basis of the power saving execution condition (S124 ).  That 

is, the power saving control unit 508 of the monito ring 

device 5 is controlled by the power saving setting unit 406 

to execute the power saving control by stopping the  

operation of some sensors of the 9-axis motion sens or, 

reducing the sampling frequency of some sensors of the 9-

axis motion sensor to a predetermined frequency, an d/or 

activating some sensors of the 9-axis motion sensor  at 

regular time intervals to confirm whether the resti ng state 

continues (polling). 

[0139] 

 In a case where the result of determining the beha vior 

of the monitored animal 6 by the behavior estimatio n unit 

212 on the basis of the motion information of the m onitored 

animal 6 acquired from the monitoring device 5 and the 

behavior estimation model indicates that the monito red 

animal 6 is in the resting state without going into  action 

(No at S126), the power saving setting unit 406 of the 

relay device 4 stands by while executing the power saving 

control.  On the other hand, in a case where the re sult of 

determining the behavior by the behavior estimation  unit 

212 indicates that the monitored animal 6 goes into  action 

(Yes at S126), the power saving setting unit 406 st ops the 

power saving control (S128).  As a result, the oper ations 

of all the sensors included in the 9-axis motion se nsor as 
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the motion detection unit 502 are started again.  

Thereafter, the steps from S120 are repeated. 

[0140] 

(Example 2 of Power Saving Control Processing) 

 Fig. 16 illustrates another outline example of the  

processing flow of the power saving control in the 

monitoring device. 

[0141] 

 The power saving control of the monitoring device 5 may 

also be executed on the basis of the behavior infor mation 

of the monitored animal 6 estimated by the server 2 , and 

the information regarding the charging of the monit oring 

device 5 and/or the information regarding the power  

consumption of the monitoring device 5.  For exampl e, the 

power saving control can be performed by appropriat ely 

setting the power saving mode including a predeterm ined 

threshold for switching the execution/stop of the p ower 

saving control on the motion detection unit 502 by the 

power saving control unit 508 on the basis of the b ehavior 

information of the monitored animal 6. 

[0142] 

 First, the user refers to the one or more power sa ving 

modes stored in the power saving mode information s torage 

unit 516 of the monitoring device 5 using the infor mation 

terminal 7 via the relay device 4 (S130), and selec ts one 
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power saving mode (S132).  The information terminal  7 

stores and registers the power saving mode selected  by the 

user in the power saving information storage unit 5 18 as 

the power saving mode to be preferentially used (S1 34).  

Note that the one or more power saving modes stored  in the 

power saving mode information storage unit 516 are not 

particularly limited, but the contents of the power  saving 

modes may be set in advance as shown in Table 1 bel ow. 

[0143] 
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[Table 1] 

 

3-axis 

acceleration 

sensor 

3-axis gyro 

sensor 

3-axis 

geomagnetic 

sensor 

Body surface 

temperature 

detection 

unit 

Power saving 

mode OFF 
Operate Operate Operate Operate 

Power saving 

mode 1 

Operate Operate Stop Operate 

Power saving 

mode 2 
Operate Stop Stop Operate 

Power saving 

mode 3 

Stop Stop Stop Stop 

 

[0144] 

 That is, each power saving mode includes contents in 

which the operation or stop of each of the three se nsors 

included in the 9-axis motion sensor as the motion 

detection unit 502 and the operation or stop of the  body 

surface temperature detection unit 500 are set.  Th e 

example of Table 1 illustrates a mode (power saving  mode 

OFF) in which all of the sensors and the body surfa ce 

temperature detection unit 500 are operated, a mode  (power 

saving mode 1) in which only the 3-axis geomagnetic  sensor 

is stopped, a mode (power saving mode 2) in which t he 3-
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axis gyro sensor and the 3-axis geomagnetic sensor are 

stopped, and a mode (power saving mode 3) in which all of 

the sensors and the body surface temperature detect ion unit 

500 are stopped.  The combination of the operation or stop 

of the sensors and the body surface temperature det ection 

unit 500 is not limited to Table 1, and may be anot her 

combination. 

[0145] 

 Subsequently, the power saving setting estimation unit 

233 of the server 2 outputs a threshold for stoppin g the 

operation of each sensor of the 9-axis motion senso r as the 

motion detection unit 502 and/or a threshold for st opping 

the operation of the body surface temperature detec tion 

unit 500, as the condition for causing the monitori ng 

device 5 to execute the power saving control, by us ing the 

body surface temperature and/or the motion of the a nimal 

acquired by the monitoring device 5, the informatio n 

regarding the charging of the monitoring device 5, and/or 

the information regarding the power consumption of the 

monitoring device 5, and the power saving setting 

estimation model (S136).  An acceleration value det ected by 

the motion detection unit 502, which is a parameter  that 

enables the most effective power saving control, is  

determined as the threshold (Note that the threshol d may be 

determined for the detection value of angular veloc ity or 
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geomagnetism instead of acceleration.) on the basis  of the 

power saving setting estimation model.  Specificall y, the 

power saving setting estimation unit 233 applies th e motion 

information indicating the motion of the monitored animal 6, 

the information regarding the charging of the monit oring 

device 5, and/or the information regarding the powe r 

consumption in the monitoring device 5 to the power  saving 

setting estimation model, and outputs an optimal th reshold.  

Note that the threshold is calculated at predetermi ned time 

intervals.  The power saving setting estimation uni t 233 

supplies the output threshold to the power saving m ode 

information storage unit 516 of the monitoring devi ce 5 via 

the relay device 4 (S138).  In a modification, the user may 

manually set the threshold. 

[0146] 

 As a result, the power saving control unit 508 of the 

monitoring device 5 can execute the power saving co ntrol by 

reference to the acceleration threshold stored in t he power 

saving mode information storage unit 516 and the re gistered 

power saving mode.  That is, the power saving contr ol unit 

508 executes the power saving control according to the 

registered power saving mode (S142) when the accele ration 

detected by the motion detection unit 502 falls bel ow the 

threshold stored in the power saving mode informati on 

storage unit 516 (Yes at S140), and stops the power  saving 
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control (S146) when the acceleration is equal to or  higher 

than the threshold (Yes at S144).  As a result, the  power 

saving control of the monitoring device 5 is execut ed.  

When the acceleration detected by the motion detect ion unit 

502 does not fall below the threshold stored in the  power 

saving mode information storage unit 516 (No at S14 0), the 

power saving control is not executed.  When the 

acceleration does not become equal to or higher tha n the 

threshold after the start of the power saving contr ol (No 

at S144), the power saving control is continued. 

[0147] 

[Animal Monitoring Program] 

 Each constituent element included in the animal 

monitoring system 1 according to the present embodi ment 

illustrated in Figs. 1 to 16 can be achieved by cau sing an 

arithmetic processing device such as a central proc essing 

unit (CPU) to execute a program (that is, an animal  

monitoring program), that is, by processing by soft ware.  

In addition, each constituent element can also be a chieved 

by writing the program in advance to hardware as an  

electronic component such as an integrated circuit (IC).  

Note that software and hardware can be used in comb ination 

as well. 

[0148] 

 The animal monitoring program according to the pre sent 
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embodiment can be incorporated in advance in, for e xample, 

an IC, a ROM, or the like.  In addition, the animal  

monitoring program can also be provided as a comput er 

program by being recorded in a computer-readable re cording 

medium such as a magnetic recording medium, an opti cal 

recording medium, or a semiconductor recording medi um as a 

file in an installable format or an executable form at.  The 

recording medium storing the program may be a non-

transitory recording medium such as a CD-ROM or a D VD.  

Furthermore, the animal monitoring program can be s tored in 

advance in a computer connected to a communication network 

such as the Internet, and provided by being downloa ded via 

the communication network. 

[0149] 

 The animal monitoring program according to the pre sent 

embodiment causes the CPU and the like to allow the  animal 

monitoring program to function as the authenticatio n 

registration unit 200, the registration unit 202, t he 

feature amount acquisition unit 204, the informatio n 

acquisition unit 206, the model generation unit 208 , the 

rectal temperature estimation unit 210, the behavio r 

estimation unit 212, the server storage unit 214, t he 

warning unit 232, the power saving setting estimati on unit 

233, the server communication unit 234, the linking  control 

unit 400, the environment measurement unit 402, the  
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position information detection unit 404, the power saving 

setting unit 406, the relay device storage unit 408 , the 

charge control unit 414, the program update unit 41 6, the 

relay communication unit 418, the output unit 420, the body 

surface temperature detection unit 500, the motion 

detection unit 502, the power information detection  unit 

504, the power saving mode setting unit 506, the po wer 

saving control unit 508, the monitoring device stor age unit 

510, the monitoring device communication unit 520, the 

monitoring device output unit 522, the input unit 7 00, the 

output unit 702, the information terminal communica tion 

unit 704, and the information terminal storage unit  706 

described in Figs. 1 to 16. 

[0150] 

(Effects of Embodiment) 

 According to the animal monitoring system 1 accord ing 

to the present embodiment, since the behavior estim ation 

model generated using the motion information of a l arge 

number of monitored animals and the behavior inform ation 

indicated by the motions is used, the behavior of t he 

monitored animal of the user can be estimated with high 

accuracy from the motion of the monitored animal.  As a 

result, the user can watch the monitored animal wit h a 

sense of security. 

[0151] 
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 In addition, according to the animal monitoring sy stem 

1, the power saving control of the monitoring devic e 5 can 

be executed on the basis of the behavior estimated from the 

motion information of the monitored animal.  Theref ore, 

even in a case where the state of the monitored ani mal 6 is 

detected on a high level and with high accuracy usi ng the 

body surface temperature detection unit 500 and the  motion 

detection unit 502 (for example, the detection unit  using 

the 9-axis motion sensor), it is possible to save t he power 

consumption of the monitoring device 5, and reduce the 

charging frequency of the battery 524 of the monito ring 

device 5. 

[0152] 

 Note that the animal monitoring system, the animal  

monitoring server, the animal monitoring method, an d the 

animal monitoring program according to the present 

embodiment can also be mentioned in the following n otes 

that should not be confused with the claims. 

[0153] 

(Note 1) A pet monitoring system including: a monit oring 

device attached to a pet to monitor the pet; and a behavior 

monitoring unit connected to the monitoring device,  in 

which the monitoring device incorporates a 3-axis 

acceleration sensor, a 3-axis gyro sensor, and a 3- axis 

magnetic sensor, the behavior monitoring unit has a  
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function of detecting a direction in which the pet is 

facing at least on the basis of detection of the ma gnetic 

sensor, and estimating a motion of the pet on the b asis of 

a detection value thereof and acceleration/angular velocity 

in a specific direction by the acceleration sensor/ the gyro 

sensor, and the monitoring device includes a power saving 

setting unit that causes a computer to control the 

acceleration sensor, the gyro sensor, and/or the ma gnetic 

sensor in a power saving mode on the basis of a det ection 

value of the acceleration sensor. 

(Note 2) The pet monitoring system according to not e 1, in 

which the power saving setting unit controls the 

acceleration sensor, the gyro sensor, and/or the ma gnetic 

sensor in the power saving mode by comparing a thre shold 

determined by the behavior of the pet with the dete ction 

value of the acceleration sensor. 

(Note 3) The pet monitoring system according to not e 2, in 

which the monitoring device further includes a data  storage 

unit that stores the threshold in a rewritable mann er. 

(Note 4) The pet monitoring system according to not e 3, in 

which the behavior monitoring unit further includes  a power 

saving setting estimation unit that determines the 

threshold on the basis of the estimated behavior. 

(Note 5) The pet monitoring system according to not e 4, in 

which the power saving setting estimation unit dete rmines 
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the threshold by applying a charging history and/or  a power 

consumption history of the monitoring device and th e 

estimated behavior to a power saving estimation mod el. 

(Note 6) The pet monitoring system according to not e 1, in 

which the monitoring device can set a plurality of power 

saving modes in a switchable manner. 

(Note 7) The pet monitoring system according to not e 6, in 

which the plurality of power saving modes are set o n the 

basis of at least a combination of which of the sen sors 

constituting the 9-axis motion sensor is turned ON and OFF. 

(Note 8) The pet monitoring system according to not e 6, in 

which the threshold is determined for each of the p lurality 

of power saving modes. 

 

Reference Signs List 

[0154] 

1 Animal monitoring system 

2 Server 

3 Communication network 

4, 4a Relay device 

5 Monitoring device 

6 Monitored animal 

7 Information terminal 

10 Belt 

11 Device mounting portion 
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31 Hole portion 

40 Main body portion 

42 Mounting portion 

44 Insertion plug 

200 Authentication registration unit 

202 Registration unit 

204 Feature amount acquisition unit 

206 Information acquisition unit 

208 Model generation unit 

210 Rectal temperature estimation unit 

212 Behavior estimation unit 

214 Server storage unit 

216 User information storage unit 

218 Monitored animal information storage unit 

220 Relay device information storage unit 

222 Monitoring device information storage unit 

224 Model information storage unit 

226 Detection information storage unit 

228 Estimation result information storage unit 

230 Warning information storage unit 

232 Warning unit 

233 Power saving setting estimation unit 

234 Server communication unit 

400 Linking control unit 

402 Environment measurement unit 
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404 Position information detection unit 

406 Power saving setting unit 

408 Relay device storage unit 

410 Linking information storage unit 

412 Power saving information storage unit 

414 Charge control unit 

416 Program update unit 

418 Relay communication unit 

420 Output unit 

500 Body surface temperature detection unit 

502 Motion detection unit 

504 Power information detection unit 

506 Power saving mode setting unit 

508 Power saving control unit 

510 Monitoring device storage unit 

512 Monitoring device information storage unit 

514 Charge/power consumption information storage un it 

516 Power saving mode information storage unit 

518 Power saving information storage unit 

520 Monitoring device communication unit 

522 Monitoring device output unit 

524 Battery 

700 Input unit 

702 Output unit 

704 Information terminal communication unit 
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706 Information terminal storage unit 

710 Username input field 

712 Password input field 

714 Sign-in icon 

716 New account registration icon 

718, 726 Tab 

720, 722 Relay device display field 

724 Monitoring device display field 

728 New monitored animal registration button 

730, 732 Monitored animal selection button 

734 Registration page 

736, 738, 740, 742 Input area 

744 Rectal temperature display area 

746 Behavior display area 

748 History display area 
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CLAIMS 

1. An animal monitoring system that monitors a moni tored 

animal, the animal monitoring system comprising: 

 a motion detection unit attached to the monitored 

animal and configured to detect motion information of the 

monitored animal; 

 a behavior estimation unit configured to acquire, at a 

predetermined time interval, the motion information  

detected by the motion detection unit and estimate a 

behavior of the monitored animal; and 

 a power saving control unit configured to start co ntrol 

of reducing power consumption in the motion detecti on unit 

when the behavior estimation unit estimates that th e 

behavior of the monitored animal is in an inactive state, 

and stop the control of reducing the power consumpt ion in 

the motion detection unit when the behavior estimat ion unit 

estimates that the behavior of the monitored animal  is in 

an active state excluding the inactive state. 

2. The animal monitoring system according to claim 1, 

wherein the inactive state is a state in which the 

monitored animal is stationary. 

3. The animal monitoring system according to claim 1 or 2, 

 wherein the behavior estimation unit estimates the  

behavior of the monitored animal by applying the mo tion 

information indicating the motion detected by the m otion 
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detection unit to a behavior estimation model that receives, 

as behavior training data, a combination of the mot ion 

information indicating the motion of the monitored animal 

and behavior information indicating the behavior of  the 

monitored animal corresponding to the motion, and o utputs 

the behavior information indicating the behavior of  the 

monitored animal from the motion information of the  

monitored animal by machine learning using the beha vior 

training data. 

4. The animal monitoring system according to any on e of 

claims 1 to 3, 

 wherein the motion detection unit includes a 3-axi s 

acceleration sensor, a 3-axis gyro sensor, and a 3- axis 

geomagnetic sensor, and 

 the motion information includes a voltage value 

corresponding to acceleration of the monitored anim al 

detected by the 3-axis acceleration sensor, a volta ge value 

corresponding to angular velocity of the monitored animal 

detected by the 3-axis geomagnetic sensor, and a vo ltage 

value corresponding to a direction of the monitored  animal 

detected by the 3-axis geomagnetic sensor. 

5. The animal monitoring system according to claim 4, 

wherein the power saving control unit reduces the p ower 

consumption by stopping an operation of the 3-axis 

acceleration sensor, the 3-axis gyro sensor, or the  3-axis 
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geomagnetic sensor, and changing a sampling frequen cy of at 

least one of the 3-axis acceleration sensor, the 3- axis 

gyro sensor, and the 3-axis geomagnetic sensor to a  

predetermined sampling frequency. 

6. An animal monitoring server that monitors a moni tored 

animal, the animal monitoring server comprising: 

 a behavior estimation unit configured to acquire, at a 

predetermined time interval, motion information of the 

monitored animal detected by a motion detection uni t that 

is attached to the monitored animal and detects the  motion 

information, and estimate a behavior of the monitor ed 

animal; and 

 a power saving setting estimation unit configured to 

output, to the motion detection unit, a condition f or 

executing control of reducing power consumption in the 

motion detection unit when the behavior estimation unit 

estimates that the behavior of the monitored animal  is in 

an inactive state, and output, to the motion detect ion unit, 

a condition for stopping the control of reducing th e power 

consumption in the motion detection unit when the b ehavior 

estimation unit estimates that the behavior of the 

monitored animal is in an active state excluding th e 

inactive state. 

7. An animal monitoring method in an animal monitor ing 

system that monitors a monitored animal, the animal  
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monitoring method comprising: 

 a behavior estimation step of acquiring, at a 

predetermined time interval, motion information of the 

monitored animal detected by a motion detection uni t that 

is attached to the monitored animal and detects the  motion 

information, and estimating a behavior of the monit ored 

anima; and 

 a power saving control step of starting control of  

reducing power consumption in the motion detection unit 

when the behavior estimation step estimates that th e 

behavior of the monitored animal is in an inactive state, 

and stopping the control of reducing the power cons umption 

in the motion detection unit when the behavior esti mation 

unit estimates that the behavior of the monitored a nimal is 

in an active state excluding the inactive state. 

8. An animal monitoring program for an animal monit oring 

system that monitors a monitored animal, the animal  

monitoring program causing a computer to achieve: 

 a behavior estimation function to acquire, at a 

predetermined time interval, motion information of the 

monitored animal detected by a motion detection uni t that 

is attached to the monitored animal and detects the  motion 

information, and estimate a behavior of the monitor ed 

anima; and 

 a power saving control function to start control o f 
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reducing power consumption in the motion detection unit 

when the behavior estimation function estimates tha t the 

behavior of the monitored animal is in an inactive state, 

and stop the control of reducing the power consumpt ion in 

the motion detection unit when the behavior estimat ion unit 

estimates that the behavior of the monitored animal  is in 

an active state excluding the inactive state. 

  


