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[DESCRIPTION] 

[Title of Invention] 

INFORMATION PROCESSING APPARATUS, TERMINAL DEVICE, 

INFORMATION PROCESSING METHOD, AND STORAGE MEDIUM 

[Technical field] 

[0001] 

 The present invention relates to an information 

processing apparatus, an terminal device, an information 

processing method, and a storage medium. 

[Background Art] 

[0002] 

 Patent Literature 1 discloses an immigration 

inspection system for determining whether or not the 

traveler is allowed to use an automated gate in a KIOSK 

terminal. 

[Citation List] 

[Patent Literature] 

[0003] 

 PTL 1: Japanese Patent Laid-Open No. 2015-222459 

[Summary of Invention] 

[Technical Problem] 

[0004] 

 In the immigration inspection system described in 

Patent Literature 1, a traveler who is not allowed to use 

an automated gate must undergo an inspection procedure 

similar to that of a first-time traveler even if the 

traveler is a person who travels many times as an excellent 

traveler.  For this reason, the immigration inspection 

system has a problem in that the inspection procedure for 

the traveler cannot be carried out efficiently. 

[0005] 

 In view of the above-described problems, an object of 

the present invention is to provide an information 

processing apparatus, a terminal device, an information 

processing method, and a storage medium, which can improve 

efficiency of various inspection procedures for the 
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travelers. 

[Solution to Problem] 

[0006] 

 According to one aspect of the present invention, 

there is provided an information processing apparatus 

comprising: a determination unit that determines a 

creditworthiness of a traveler based on history information 

regarding a first travel of the traveler; and an output 

unit that outputs information regarding a second travel 

based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

[0007] 

 According to another aspect of the present invention, 

there is provided a terminal device comprising: an 

acquisition unit that acquires a creditworthiness of a 

traveler based on history information regarding a first 

travel of the traveler; and an output unit that outputs 

information regarding the second travel based on the 

creditworthiness associated with identification information 

of the traveler who is scheduled for the second travel. 

[0008] 

 According to yet another aspect of the present 

invention, there is provided an information processing 

method comprising: determining a creditworthiness of a 

traveler based on history information regarding a first 

travel of the traveler; and outputting information 

regarding the second travel based on the creditworthiness 

associated with identification information of the traveler 

who is scheduled for the second travel. 

[0009] 

 According to yet another example aspect of the 

present invention, there is provided a storage medium 

storing a program that causes a computer to execute: 

determining a creditworthiness of a traveler based on 

history information regarding a first travel of the 
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traveler; and outputting information regarding the second 

travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel.  

[Advantageous Effects of Invention] 

[0010] 

 According to the present invention, it is possible to 

provide an information processing apparatus, a terminal 

device, an information processing method, and a storage 

medium, which can improve efficiency of various inspection 

procedures for the travelers. 

[Brief Description of Drawings] 

[0011] 

[FIG. 1]  FIG. 1 is a schematic diagram showing an 

example of the overall configuration of a traveler control 

system according to a first example embodiment. 

[FIG. 2A]  FIG. 2A is a diagram showing an example of 

information stored in a user information DB according to 

the first example embodiment. 

[FIG. 2B]  FIG. 2B is a diagram showing an example of 

information stored in a travel/authentication history 

information DB according to the first example embodiment. 

[FIG. 2C]  FIG. 2C is a diagram showing an example of 

information stored in a creditworthiness information DB 

according to the first example embodiment. 

[FIG. 3]  FIG. 3 is a block diagram showing an example of 

a hardware configuration of a management server according 

to the first example embodiment. 

[FIG. 4]  FIG. 4 is a block diagram showing an example of 

a hardware configuration of a check-in terminal according 

to the first example embodiment. 

[FIG. 5]  FIG. 5 is a block diagram showing an example of 

a hardware configuration of an operation terminal according 

to the first example embodiment. 

[FIG. 6]  FIG. 6 is a block diagram showing an example of 

a hardware configuration of a security inspection apparatus 
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according to the first example embodiment. 

[FIG. 7]  FIG. 7 is a block diagram showing an example of 

a hardware configuration of an automated gate apparatus 

according to the first example embodiment. 

[FIG. 8]  FIG. 8 is a block diagram showing an example of 

a hardware configuration of a boarding gate apparatus 

according to the first example embodiment. 

[FIG. 9]  FIG. 9 is a block diagram showing an example of 

a hardware configuration of an entrance gate terminal 

according to the first example embodiment. 

[FIG. 10]  FIG. 10 is a block diagram showing an example 

of a hardware configuration of an exit gate terminal 

according to the first example embodiment. 

[FIG. 11]  FIG. 11 is a flowchart showing an example of 

processing of the management server according to the first 

example embodiment. 

[FIG. 12]  FIG. 12 is a sequence diagram showing an 

example of processing of the check-in terminal and the 

management server according to the first example embodiment. 

[FIG. 13]  FIG. 13 is a diagram showing an example of a 

screen displayed by the check-in terminal according to the 

first example embodiment. 

[FIG. 14]  FIG. 14 is a sequence diagram showing an 

example of processing of the security inspection apparatus 

and the management server according to the first example 

embodiment. 

[FIG. 15]  FIG. 15 is a sequence diagram showing an 

example of processing of the automated gate apparatus and 

the management server according to the first example 

embodiment. 

[FIG. 16]  FIG. 16 is a sequence diagram showing an 

example of processing of the boarding gate apparatus and 

the management server according to the first example 

embodiment. 

[FIG. 17]  FIG. 17 is a sequence diagram showing an 

example of processing of the automated gate apparatus and 
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the management server according to the first example 

embodiment. 

[FIG. 18]  FIG. 18 is a sequence diagram showing an 

example of processing of the automatic customs gate 

apparatus and the management server according to the first 

example embodiment. 

[FIG. 19]  FIG. 19 is a sequence diagram showing an 

example of processing of the operation terminal and the 

management server according to the first example embodiment. 

[FIG. 20]  FIG. 20 is a diagram showing an example of a 

screen displayed by the operation terminal according to the 

first example embodiment. 

[FIG. 21]  FIG. 21 is a diagram showing an example of a 

screen displayed by the operation terminal according to the 

first example embodiment. 

[FIG. 22]  FIG. 22 is a diagram showing an example of a 

screen displayed by the operation terminal according to the 

first example embodiment. 

[FIG. 23]  FIG. 23 is a flowchart showing an example of 

processing of the management server according to a second 

example embodiment. 

[FIG. 24]  FIG. 24 is a schematic diagram showing a method 

of learning processing according to a second example 

embodiment. 

[FIG. 25]  FIG. 25 is a flowchart showing an example of 

processing of the management server according to the second 

example embodiment. 

[FIG. 26]  FIG. 26 is a schematic diagram showing an 

example of the overall configuration of a traveler control 

system according to a third example embodiment. 

[FIG. 27]  FIG. 27 is a block diagram showing an example 

of a hardware configuration of a user terminal according to 

the third example embodiment. 

[FIG. 28]  FIG. 28 is a sequence diagram showing an 

example of processing performed by the management server 

and the user terminal according to the third example 
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embodiment. 

[FIG. 29]  FIG. 29 is a diagram showing an example of a 

screen displayed by the user terminal according to the 

third example embodiment. 

[FIG. 30]  FIG. 30 is a diagram showing an arrangement 

example of signage terminals according to a fourth example 

embodiment. 

[FIG. 31]  FIG. 31 is a block diagram showing an example 

of a hardware configuration of the signage terminal 

according to the fourth example embodiment. 

[FIG. 32]  FIG. 32 is a sequence diagram showing an 

example of processing of the signage terminal and the 

management server according to the fourth example 

embodiment. 

[FIG. 33]  FIG. 33 is a diagram showing an example of a 

screen displayed by the signage terminal according to the 

fourth example embodiment. 

[FIG. 34]  FIG. 34 is a block diagram showing functions of 

an information processing apparatus according to a fifth 

example embodiment. 

[FIG. 35]  FIG. 35 is a block diagram showing functions of 

a terminal device according to a sixth example embodiment. 

[Description of Embodiments] 

[0012] 

 Exemplary example embodiments of the disclosure will 

be described below with reference to the drawings.  

Throughout the drawings, similar features or corresponding 

features are labeled with the same references, and the 

description thereof may be omitted or simplified. 

[First Example Embodiment] 

[0013] 

 FIG. 1 is a schematic diagram showing an example of 

the overall configuration of a traveler control system 1 

according to the present example embodiment.  The traveler 

control system 1 according to the present example 

embodiment is, for example, an information processing 
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system that supports a series of examinations performed in 

the first country and the second country, respectively, on 

a user (traveler) U who is scheduled to leave the first 

country from the airport DA in the first country and enter 

the second country from the airport AA in the second 

country different from the first country in an aircraft.  

The traveler control system 1 is operated by, for example, 

a public institution such as an immigration bureau or a 

trustee entrusted with services by the institution. 

[0014] 

 In the traveler control system 1 of the present 

example embodiment, a check-in terminal 20, a security 

inspection apparatus 30, an automated gate apparatus 40, a 

boarding gate apparatus 50, an automated gate apparatus 60, 

an automatic customs gate apparatus 70, and operation 

terminals 22, 32, 42, 52, 62 and 80 are connected to a 

common management server 10 via a network NW.  The network 

NW includes a Local Area Network (LAN) having a local area 

communication network of an airport, a Wide Area Network 

(WAN), a mobile communication network, and the like.  The 

connection system is not limited to the wired system, but 

may be a wireless system.  Note that, for convenience of 

description, FIG.1 illustrates only the devices to be used 

until departure in the airport DA of the departure country 

(the first country) and only the devices to be used until 

immigration in the airport AA of the arrival country (the 

second country). 

[0015] 

 The management server 10 is an information processing 

apparatus that manages various examinations when the user U 

enters or leaves the country.  The management server 10 is 

installed in a facility such as an airport company or an 

airline company that operates an airport DA or an airport 

AA.  The management server 10 needs not be a single server, 

and may be configured as a server group including a 

plurality of servers.  For example, a server that performs 
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some functions of the management server 10 may be installed 

in the first country, and another server that performs the 

remaining functions of the management server 10 may be 

installed in the second country. 

[0016] 

 As shown in FIG. 1, the examination in the airport DA 

of the first country is sequentially performed in four 

authentication stages ST1 to ST4 indicated by broken lines.  

The examination in the airport AA of the second country is 

sequentially performed in two authentication stages ST5 and 

ST6 indicated by broken lines.  Hereinafter, the 

relationship between each apparatus and the authentication 

stage will be described. 

[0017] 

 The check-in terminal 20 is a self-terminal for the 

user U to carry out a check-in procedure by oneself.  The 

check-in terminal 20 is installed in a check-in lobby in an 

airport.  Further, the operation terminal 22 is installed 

in a manned counter of the check-in lobby.  The staff S1 

uses the operation terminal 22 to carry out a check-in 

procedure of the user U.  A check-in procedure is a 

procedure to register at least information used for 

identifying the user U scheduled to board an airplane.  

Specifically, the check-in procedure is a procedure to 

input user information including identity information and 

boarding information on the user U.  Hereinafter, the 

check-in procedure performed in the check-in lobby is 

referred to as "authentication stage ST1".  When the user U 

is authenticated in the authentication stage ST1, the user 

U moves to the security inspection site. 

[0018] 

 The security inspection apparatus 30 is installed in 

a security inspection site in an airport, and is an 

apparatus for confirming by a metal detector gate whether 

or not the user U is wearing metals which can be dangerous 

materials.  Note that, the security inspection apparatus 30 
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includes, in addition to a metal detector, as well as an X-

ray inspection device that uses X-rays to check the 

presence or absence of dangerous objects in the carry-on 

baggage and the like.  The user U who has completed the 

check-in procedure undergoes the security inspection 

procedure by the security inspection apparatus 30 at the 

security inspection site.  The operation terminal 32 is 

installed in a manned counter of the security inspection 

site.  The staff S2 uses the operation terminal 32 to carry 

out the security inspection procedure of the user U.  

Hereinafter, the security inspection procedure performed in 

the security inspection site is referred to as 

"authentication stage ST2".  When the user U is 

authenticated in the authentication stage ST2, the user U 

moves to the departure inspection site. 

[0019] 

 The automated gate apparatus 40 is installed in a 

departure inspection site in the airport and is a device 

that automatically performs a departure inspection 

procedure of the user U.  The user U who is allowed to use 

the departure inspection procedure by the automated gate 

apparatus 40 may be restricted to a person who performs 

pre-registration regarding the use of the automated gate 

apparatus 40.  In addition, the operation terminal 42 is 

installed in a manned counter of a departure inspection 

site.  The staff S3 uses the operation terminal 42 to 

perform a departure inspection procedure of the user U.  

Hereinafter, the departure inspection procedure performed 

in the departure inspection site is referred to as 

"authentication stage ST3".  When the user U is 

authenticated in the authentication stage ST3, the user U 

moves to the departure area. 

[0020] 

 The boarding gate apparatus 50 is a traffic control 

device installed in each boarding gate.  The boarding gate 

apparatus 50 confirms that the user U is a traveler who is 
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allowed to board from the boarding gate to the aircraft.  

The operation terminal 52 is installed in a manned counter 

of the boarding gate.  The staff S4 uses the operation 

terminal 52 in order to perform a boarding procedure of the 

user U to the aircraft.  Hereinafter, the boarding 

procedure performed in the boarding gate is referred to as 

"authentication stage ST4".  When the user U is 

authenticated in the authentication stage ST4, the user U 

boards the aircraft to leave the first country. 

[0021] 

 The automated gate apparatus 60 is installed in an 

immigration inspection site in the airport and 

automatically performs an immigration inspection procedure 

of the user U.  The user U who is allowed to use the 

automated gate apparatus 60 may be restricted to a person 

who performs pre-registration regarding the use of the 

automated gate apparatus 60.  In addition, the operation 

terminal 62 is installed in a manned counter of the 

immigration inspection site.  The staff S5 uses the 

operation terminal 62 to perform the immigration inspection 

procedure of the user U.  Hereinafter, the immigration 

inspection procedure performed in the immigration 

inspection procedure is referred to as "authentication 

stage ST5".  When the user U is authenticated in the 

authentication stage ST5, the user U moves to the customs 

inspection site. 

[0022] 

 The automatic customs gate apparatus 70 is installed 

in a customs inspection site in the airport and 

automatically performs a customs inspection procedure of 

the user U.  The automatic customs gate apparatus 70 has an 

entrance gate terminal 71 and an exit gate terminal 72.  

The user U may be allowed to use the automatic customs gate 

apparatus 70 when the user U performs pre-registration 

regarding the use of the automatic customs gate apparatus 

70.  The operation terminal 80 is installed in a manned 
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counter of a customs inspection site.  The staff S6 uses 

the operation terminal 80 to perform a customs inspection 

procedure of the user U.  Hereinafter, the customs 

inspection procedure performed in the customs inspection 

site is referred to as "authentication stage ST6".  When 

the user U is authenticated in the authentication stage ST6, 

the user U exits the customs inspection site and can enter 

the second country. 

[0023] 

 Each of the operation terminals 22, 32, 42, 52, 62 

and 80 is a terminal used by each of the staffs S1 to S6 of 

an airport company or an airport facility.  For example, 

the terminal is a stationary type information processing 

terminal installed in a business place such as a counter or 

the like in which the staff engages in a business.  Each 

operation terminal may be, for example, a portable 

information processing terminal such as a tablet terminal, 

a smartphone, or a mobile phone. 

[0024] 

 As shown in FIG. 1, the management server 10 includes 

a user information DB11, a travel/authentication history 

information DB12, and a creditworthiness information DB13.  

Each database needs not be a single database, and may be 

configured as a group of a plurality of databases using, 

for example, a block chain technique.  It is assumed that 

the information stored in the user information DB11, the 

travel/authentication history information DB12, and the 

creditworthiness information DB13 is shared between the 

first country and the second country. 

[0025] 

 FIG. 2A is a diagram showing an example of 

information stored in the user information DB11.  User 

information related to each user U is registered in the 

user information DB11 for each user ID which is an 

identifier for identifying the user U.  According to the 

present example embodiment, the user ID is unique 
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identification information different from the passport 

number. 

[0026] 

 The user information registered in the user 

information DB11 includes identity information such as a 

name of the user U and a nationality, biometrics 

information, and boarding information such as a flight 

number of the aircraft on which the user U is boarding, 

origin, destination, departure time, and boarding gate 

associated with each other.  The term of the biometrics 

information according to the present example embodiment 

means a face image and a feature amount extracted from the 

face image, but the biometrics information is not limited 

to the face image and the face feature amount.  That is, 

the biometrics authentication may be performed using a 

fingerprint image, a palm print image, an auricle image, an 

iris image, or the like as the biometrics information of 

the user U. 

[0027] 

 FIG. 2B is a diagram showing an example of 

information stored in the travel/authentication history 

information DB12.  The travel/authentication history 

information DB12 includes, for each user ID, person 

attribute information, travel history information, and 

authentication history information related to each user U. 

[0028] 

 The travel history information is information related 

to the user U who has the travel history.  The travel 

history information may be registered, for example, by a 

management station or an airline in each country when the 

user U enters the country or exits the country.  The travel 

history information includes data items such as a departure 

place (origin), a date of leaving the country (a departure 

date), a flight number of aircraft, an immigration place 

(destination), and a date of immigration (an arrival date) 

about the user U.  The destination and the destination may 
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refer to an airport of immigration and an airport of 

departure, respectively. 

[0029] 

 Authentication history information is information 

about the results of authentication at multiple 

authentication stages that the user U has been authorized 

during travel.  In the present example embodiment, a series 

of authentication stages is generically referred to as 

"examination".  The authentication history information may 

be registered, for example, by a management station or an 

airline in each country when the user U enters the country 

or exits the country. 

[0030] 

 According to the present example embodiment, 

authentication results in each of authentication stages is 

defined in three levels of "OK", "-", and "WR". 

The authentication result "OK" indicates that 

authentication has succeeded.  The authentication result "-

" indicates that authentication has not yet been performed.  

For example, when the user U is a first-time traveler, the 

authentication result is maintained at a value of "-" until 

the user U undergoes an examination.  The authentication 

result "WR" indicates that the user U has been notified of 

an "attention" from the staff in the authentication stage.  

When authentication fails in the authentication stage, 

other value may be set because immigration or departure is 

not permitted. 

[0031] 

 Specific examples of the case where the "attention" 

is notified from the staff include (A) the case where an 

article violating the carry-in rule to the cabin of the 

aircraft is found in the authentication stage ST2 (security 

inspection procedure), and the case where the article is 

forfeited, and (B) the case where an undeclared article is 

found in the authentication stage ST6 (customs inspection 

procedure) and the correction of the declaration is made.  
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Note that these are merely examples, and various cases may 

be included in each authentication stage.  According to the 

present example embodiment, it is assumed that the 

information of the user U who has been notified of an 

"attention" from the staff is distinguished from the 

information of the person in the blacklist in which the 

entering/leaving a country is restricted. 

[0032] 

 FIG. 2C is a diagram showing an example of 

information stored in the creditworthiness information DB13.  

Here, the user ID and creditworthiness are set as data 

items in the creditworthiness information DB13.  The 

creditworthiness is information indicating a credit level 

to the user U, which is evaluated based on travel history 

information, authentication history information, and person 

attribute information of the user U in the past travel 

(Hereinafter referred to as "the first travel").  In other 

words, the creditworthiness is a value representing the 

degree to which the user U is authenticated at each 

authentication stage.  Specifically, in the case of a user 

U who has not been pointed out a problem in the examination 

at the time of past travel, that is, an excellent traveler, 

the creditworthiness of the user U is higher than that of a 

first-time traveler. 

[0033] 

 On the other hand, in the case of User U who was 

pointed out a problem  in the examination at the time of 

past travel, the creditworthiness of the user U is lower 

than that of the excellent traveler or the first-time 

traveler.  The authentication result "OK" in FIG. 2B is 

converted into an authentication score "1".  The 

authentication result "WR" is converted into an 

authentication score "-1".  The authentication result "-" 

is converted into an authentication score "0".  The 

authentication result is converted for each travel, and a 

plurality of travels are averaged for each authentication 
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stage.  Thus, creditworthiness information shown in FIG. 2C 

is acquired.  In FIG. 2C, it is shown that the average 

value of creditworthiness is not only calculated for each 

authentication stage, but also for all stages. 

[0034] 

 Next, with reference to FIGS. 3 to 10, an example of 

a hardware configuration of each device constituting the 

traveler control system 1 will be described.  Note that, in 

FIGS. 3 to 10, devices having the same name but different 

only by reference numerals are devices having the same 

function, and therefore detailed description thereof is 

omitted in the following drawings. 

[0035] 

 FIG. 3 is a block diagram showing an example of a 

hardware configuration of the management server 10.  As 

shown in the same figure, the management server 10 has a 

CPU (Central Processing Unit) 101, a RAM (Random Access 

Memory) 102, a storage device 103, and a communication I/F 

104.  Each device is connected to a bus line 105. 

[0036] 

 The CPU 101 is a processor having a function of 

performing a predetermined operation according to a program 

stored in the storage device 103 and controlling each part 

of the management server 10.  In the management server 10, 

the CPU 101 functions as a determination unit and an output 

unit. The RAM 102 is formed of a volatile storage medium 

and provides a temporary memory area necessary for the 

operation of the CPU 101. 

[0037] 

 The storage device 103 is formed of a storage medium 

such as a nonvolatile memory, a hard disk drive, or the 

like, and functions as a storage unit.  The storage device 

103 stores a program executed by the CPU 101, data referred 

to by the CPU 101 in executing the program, and the like. 

[0038] 

 The communication I/F 104 is a communication 
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interface based on standards such as Ethernet (registered 

trademark), Wi-Fi (registered trademark), 4G, etc., and is 

a module for communicating with the check-in terminal 20, 

etc. 

[0039] 

 FIG. 4 is a block diagram showing an example of a 

hardware configuration of the check-in terminal 20.  As 

shown in the same figure, the check-in terminal 20 has a 

CPU 201, a RAM 202, a storage unit 203, a communication I/F 

204, an input device 206, a display device 207, and a 

medium reading device 208.  Each device is connected to a 

bus line 205. 

[0040] 

 The input device 206 is, for example, a pointing 

device such as a touch panel or a keyboard.  In the check-

in terminal 20 of the present example embodiment, the 

display device 207 and the input device 206 are integrally 

formed as a touch panel.  The display device 207 is a 

liquid crystal display device, an Organic Light Emitting 

Diode (OLED) display device, etc., and is used for 

displaying moving images, still images, characters, etc. 

[0041] 

 The medium reading device 208 is a device for reading 

the passport and the flight ticket medium of the user U and 

acquiring information recorded in the passport and the 

flight ticket.  The flight ticket medium is, for example, a 

paper flight ticket or a portable terminal for displaying a 

copy of an e-ticket.  The medium reading device 208 has, 

for example, a code reader, an image scanner, a non-contact 

integrated circuit (IC) reader, an optical character reader 

(OCR) device, and the like, and acquires information from 

various media held over by the reading unit thereof. 

[0042] 

 FIG. 5 is a block diagram showing an example of a 

hardware configuration of the operation terminal 22.  As 

shown in the same figure, the operation terminal 22 has a 
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CPU 221, a RAM 222, a storage unit 223, a communication I/F 

224, an input device 226, a display device 227, and a 

medium reading device 228. Each device is connected to a 

bus line 225.  The hardware configuration of operation 

terminals 32, 42, 52, 62, and 80 are the same as that of 

the operation terminal 22, but some devices may be omitted 

or other devices may be added if necessary. 

[0043] 

 FIG. 6 is a block diagram showing an example of a 

hardware configuration of security inspection apparatus 30.  

As shown in same figure, the security inspection apparatus 

30 has a CPU 301, a RAM 302, a storage unit 303, a 

communication I/F 304, an input device 306, a display 

device 307, a biometrics information acquisition device 309, 

and a metal detector gate 310. Each device is connected to 

a bus line 305. 

[0044] 

 The biometrics information acquisition device 309 is 

an apparatus for acquiring a face image of the user U as 

biometrics information of the user U.  The biometrics 

information acquisition device 309 is, for example, a 

digital camera for capturing a face of the user U standing 

in front of the security inspection apparatus 30, and 

captures a face of the user U to acquire the face image. 

[0045] 

 The metal detector gate 310 is a gate type metal 

detector for detecting metals carried by the user U passing 

through the metal detector gate 310. 

[0046] 

 FIG. 7 is a block diagram showing an example of a 

hardware configuration of the automated gate apparatus 40.  

The automated gate apparatus 40 has a CPU 401, a RAM 402, a 

storage unit 403, a communication I/F 404, an input device 

406, a display device 407, a biometrics information 

acquisition device 409, and a gate 411. Each device is 

connected to a bus line 405.  The automated gate apparatus 
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60 installed in the immigration inspection site has a 

hardware configuration similar to that of the automated 

gate apparatus 40. 

[0047] 

 When identity verfication of the user U is successful 

in the automated gate apparatus 40 and the user U passes 

through the departure inspection, the gate 411 transitions 

from a closed state for a standby to block passage of the 

user U to an opened state to permit passage of the user U 

under the control of the CPU 401.  The system of gate 411 

is not particularly limited, and may be, for example, a 

flapper gate in which one or more flappers provided on one 

side or both sides of the passage are opened or closed, a 

turn-style gate in which three bars are revolved. 

[0048] 

 FIG. 8 is a block diagram showing an example of a 

hardware configuration of the boarding gate apparatus 50.  

As shown in the same figure, the boarding gate apparatus 50 

has a CPU 501, a RAM 502, a storage unit 503, a 

communication I/F 504, an input device 506, a display 

device 507, a biometrics information acquisition device 509, 

and a gate 511.  Each device is connected to a bus line 505. 

[0049] 

 FIG. 9 is a block diagram showing an example of a 

hardware configuration of an entrance gate terminal 71.  

The entrance gate terminal 71 has a CPU 711, a RAM 712, a 

storage unit 713, entrance gate doors 716, a passage 

detection sensor 717, a communication I/F 714, and a guide 

indicator 718.  Each device is connected to a bus line 715. 

[0050] 

 The entrance gate doors 716 are open/close doors that 

perform an opening operation and a closing operation under 

the control of the CPU 711 and transition between an opened 

state to permit passage of the user U and a closed state to 

block passage of the user U.  The opening and closing 

scheme of the entrance gate doors 716 is not particularly 
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limited and may be, for example, a flapper type, a slide 

type, a revolving type, or the like. 

[0051] 

 In response to detecting passage of the user U, each 

the passage detection sensor 717 outputs an output signal 

indicating the passage of the user U.  The CPU 711 can 

determine whether or not the user U has passed through the 

entrance gate terminal 71 and entered the gate passage 

based on the output signals from the plurality of the 

passage detection sensors 717 and the output order of the 

output signals.  The gate passage is an area between the 

entrance gate terminal 71 and the exit gate terminal 72. 

[0052] 

 The guide indictor 718 displays an indication 

indicating whether to permit entry the gate passage under 

the control of the CPU 711.  When the entrance gate doors 

716 are in an opened state, the guide indicator 718 

displays an indication indicating that entry to the gate 

passage is permitted.  Further, when the entrance gate 

doors 716 are in a closed state, the guide indicator 718 

displays an indication indicating that entry to the gate 

passage is prohibited.  The guide indicator 718 can display 

an indication indicating whether to permit entry to the 

gate passage by using a color indication, a symbol 

indication, a text indication, or the like, for example. 

[0053] 

 FIG. 10 is a block diagram showing an example of a 

hardware configuration of the exit gate terminal 72.  The 

exit gate terminal 72 has a CPU 721, a RAM 722, a storage 

unit 723, a display device 726, a first camera 727, a 

second camera 728, exit gate doors 729, a passage detection 

sensor 720, a communication I/F 724 and a guide indicator 

730.  Each device is connected to a bus line 725. 

[0054] 

 The first camera 727 is a long-range camera that has 

a capturable range in at least the inside of the gate 
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passage and can capture a more distant place than the 

second camera 728.  The second camera 728 is a short-range 

camera that has a capturable range in at least a front area 

of the exit gate terminal 72.  Note that the positions 

where the first camera 727 and the second camera 728 are 

provided are not particularly limited and may be any 

position that can realize respective capturable ranges. 

[0055] 

 The exit gate doors 729 are open/close doors that 

performs an opening operation and a closing operation under 

the control of the CPU 721 and transitions between a closed 

state to block passage of the user U and an opened state to 

permit passage of the user U. 

[0056] 

 Next, the operation of each device according to the 

traveler control system 1 in present example embodiment 

will be described with reference to FIGS. 11 to 22. 

[0057] 

 FIG. 11 is a flowchart showing an example of the 

processing of the management server 10.  This process is 

executed at a predetermined cycle or at the start of the 

examination associated with the travel of the user U. 

[0058] 

 First, the management server 10 acquires 

travel/authentication history data (travel history 

information, authentication history information, and person 

attribute information) from the travel/authentication 

history information DB12 for each traveler ID (step S101). 

[0059] 

 Next, the management server 10 quantifies the travel 

history information, the authentication history information, 

and the person attribute information contained in the 

travel/authentication history data (step S102). 

[0060] 

 Next, the management server 10 acquires a historical 

feature quantity represented by a vector from data obtained 
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by quantifying the travel history information, the 

authentication history information, and the person 

attribute information (step S103). 

[0061] 

 Next, the management server 10 inputs the historical 

feature quantity to a predetermined relational expression 

to calculate creditworthiness of the user U (step S104). 

[0062] 

 The management server 10 registers the calculated 

creditworthiness in creditworthiness information DB13 in 

association with the user ID (step S105). 

[0063] 

 Specific examples of the calculation method of the 

historical feature quantity include the following three (A) 

to (C).  Here, a case will be described in which the record 

relating to the user U acquired from the 

travel/authentication history information DB12 shown in FIG. 

2B is in the form of {person attribute information 

(nationality/gender/age), travel history information 

(origin/destination/flight number/departure date /arrival 

date), and authentication history information 

(ST1/ST2/ST3/ST4/ST5/ST6)}.  However, the calculation 

method is not limited to these methods. 

[0064] 

 (A) When using authentication history information 

only: 

As shown in FIG. 2B, the authentication history information 

{ST1/ST2/ST3/ST4/ST5/ST6} relating to the user U whose 

traveler ID is "20159" is {OK, OK, OK, OK, OK, OK}.  Here, 

when the authentication result of "OK" is quantified to "1", 

the authentication result of "Caution" is quantified to "-

1", and the authentication result of "Not authenticated" is 

quantified to "0", the authentication history information 

become {1 /1 /1 /1 /1 /1}.  When authentication history 

information is vectorized, vectors (1, 1, 1, 1, 1, 1) are 

obtained as historical feature quantities. 
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[0065] 

 When the number of times of traveling is plural, the 

authentication result can use the average value of the 

authentication score in each authentication stage as a 

historical feature quantity.  For example, when the 

historical feature quantities of (1, 1, 1, 1, 1, 1) and (1, 

-1, 1, 1, 1, -1) are obtained from the authentication 

history information in two travels, the historical feature 

quantities may be averaged to be (1, 0, 1, 1, 1, 0).  

Instead of using the authentication history information of 

all the past travels, a limited scope of calculation such 

as the most recent five travels or within the past three 

years may be used.  The same applies to the case where the 

number of travels three or more travels. 

[0066] 

 (B) When using travel/authentication history 

information: 

The travel history information {origin/destination/flight 

number/departure date/arrival date} concerning User U whose 

traveler ID is "20159" is {NRT, AAA, AB123, 12/01/2018, 

13/01/2018}.  For origin and destination, airports in 

countries are classified into one of the prescribed 

classification and quantified.  For example, it is 

quantified as "0.8" at airports in Japan (NRT), "1" at 

airports with stricter examination standard than Japan, and 

"0.6" at airports with looser examination standard than 

Japan.  For example, if the examination standard at the 

airport of the arrival country (AAA) is looser than that of 

Japan, the travel history information {origin/destination} 

of the traveler ID is {0.8/0.6}.  The vector (0.8, 0.6, 1, 

1, 1, 1, 1, 1, 1, 1) is obtained by aggregating this with 

the historical feature quantity relating to the 

authentication history information obtained in (A). 

[0067] 

 (C) When using person attribute information, travel 

history information, and authentication history 
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information: 

The person attribute information {nationality/gender/age} 

related to the user U whose traveler ID is "20159" is {JPN, 

M, 20}.  For example, a case will be described in which the 

historical feature quantity is obtained for the age out of 

the person attribute information.  Here, it is quantified 

so as to be "1" when the age is 0 to 15, "0.7" when the age 

is 16 to 60, and "0.9" when the age is 61 years or older.  

The person attribute information about the user U whose 

traveler ID is "20159" is {0.7}.  Then, vectors (0.7, 0.8, 

0.6, 1, 1, 1, 1, 1, 1, 1, 1, 1) are obtained as historical 

feature quantities by aggregating the historical feature 

quantities relating to the travel history information and 

the authentication history information obtained in (A) and 

(B). 

[0068] 

 Specific examples of the algorithm for calculating 

creditworthiness from the historical feature quantity 

include the following three algorithms (D) to (F).  However, 

the available algorithms shall not be limited to these. 

[0069] 

 (D) Calculation method by averaging: 

Assuming that the creditworthiness is T, and the historical 

feature quantity is (F (1), F (2), ・・・, F (n -1), F (n)) 

that are based on the data of m (≥ 2) items, the 

creditworthiness T can be calculated by, for example, the 

following relational expression (1). 

𝑇 = ∑ 𝐹(𝑘)

𝑛

ｋ=1

𝑛⁄   …  (1) 

[0070] 

 (E) Calculation method by addition: 

The creditworthiness T can be calculated by, for example, 

the following relational expression (2). 
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𝑇 = ∑ 𝐹(𝑘)

𝑛

ｋ=1

  …  (2) 

[0071] 

 (F) Weighted Average Calculation Method: 

Assuming that the weights of the items (1) to (n) are W (1) 

to W (n), the creditworthiness T can be calculated by, for 

example, the following expression (3). 

𝑇 = ∑ 𝐹(𝑘)

𝑛

ｋ=1

∙w(𝑘) 𝑛⁄   …  (3) 

[0072] 

 In this case, the weights W (1) to W (n) can be set 

freely.  For example, the weights of authentication stage 

ST2 (security inspection procedure) and ST6 (customs 

inspection procedure) may be set to a value larger than the 

weight of authentication stage ST1 (check-in procedure). 

[0073] 

 FIG. 12 is a sequence diagram showing an example of 

processing of the check-in terminal 20 and the management 

server 10.  This process is executed each time the user U 

undergoes the check-in procedure using the check-in 

terminal 20.  Hereinafter, a case where a passport is 

selected on the reservation information search screen will 

be described as an example. 

[0074] 

 First, the check-in terminal 20 determines whether or 

not the passport of the user U is held over the reading 

unit (not shown) of the medium reading device 208 (step 

S201), and waits until the passport is held over the 

reading unit (NO in step S201). 

[0075] 

 Next, when the check-in terminal 20 determines that 

the passport is held over the reading unit of the medium 

reading device 208 (YES in step S201), the check-in 

terminal 20 acquires passport information of the user U 
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from the held passport (step S202).  The acquired passport 

information includes information on a passport number and a 

passport issuing country of the user U, and the like.  At 

this time, the medium reading device 208 can also acquire 

identity information on the user U from the passport. 

[0076] 

 Next, the check-in terminal 20 transmits the acquired 

passport information to the management server 10 (step 

S203).  Upon receiving the passport information from the 

check-in terminal 20, the management server 10 acquires 

creditworthiness information of the user U using the 

passport number included in the passport information as a 

key (step S204).  The creditworthiness information includes 

the user ID of the user U and the creditworthiness.  The 

management server 10 transmits the creditworthiness 

information of the user U to the check-in terminal 20 (step 

S205). 

[0077] 

 Next, upon receiving creditworthiness information of 

the user U from management server 10, the check-in terminal 

20 compares the creditworthiness of the user U included in 

the creditworthiness information with a predetermined 

threshold (reference value) (step S206).  When the check-in 

terminal 20 determines that creditworthiness of the user U 

is equal to or greater than the predetermined threshold 

(YES in step S206), the process proceeds to step S207.  On 

the other hand, when the check-in terminal 20 determines 

that the creditworthiness of the user U is less than the 

predetermined threshold (NO in step S206), the check-in 

terminal 20 notifies the user U of the guidance message 

(step S212), and ends the process. 

[0078] 

 FIG. 13 is a diagram showing an example of a screen 

displayed by check-in terminal 20.  Here, a guidance 

message "You are not allowed to use the automatic check-in 

machine now.  Please check in at the check-in counter." is 
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displayed on the screen. 

[0079] 

 Next, the check-in terminal 20 determines whether or 

not the flight ticket medium of the user U is held over the 

reading unit of the medium reading device 208 (step S207), 

and waits until the flight ticket medium is held over (NO 

in step S207). 

[0080] 

 Next, when the check-in terminal 20 determines that 

the flight ticket medium is held over the reading unit of 

the medium reading device 208 (YES in step S207), the 

check-in terminal 20 acquires boarding information of the 

user U from the held flight ticket medium (step S208).  At 

this time, the medium reading device 208 can acquire the 

boarding information (name, flight number, boarding date, 

boarding airport, arrival airport, boarding time, arrival 

time, etc.) of the user U from the flight ticket medium. 

[0081] 

 The check-in terminal 20 transmits user information 

to management server 10 (step S209), and transmits status 

information indicating that the check-in procedure has been 

completed and the authentication result to management 

server 10 (step S210).  Upon receiving the information from 

the check-in terminal 20, the management server 10 updates 

the user information DB11 and the travel/authentication 

history information DB12 (step S211), respectively.  

Specifically, the status of the user information DB11 is 

updated to "check-in procedure completed: 1" with the user 

ID as a key, and the registered face image is updated with 

the passport face image.  The authentication result of the 

user U with respect to authentication stage ST1 in the 

travel/authentication history information DB12 is updated 

by using the user ID as a key.  Thus, by registering the 

passport face image acquired from the passport in check-in 

procedure as a registered face image in the user 

information DB11, the subsequent authentication stage can 
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perform matching process between the captured face image 

and the registered face image.  That is, the user ID 

associated with the registered face image is identification 

information that is commonly available in all 

authentication stage.  By using such a common user ID, the 

examination for the user U can be made efficient.  Although 

the present example embodiment does not capture a face 

image of the user U at the time of the check-in procedure, 

as with other authentication stage described later, the 

face image may be captured at check-in terminal 20.  In 

this case, it is preferable to execute the matching process 

with the passport face image, and separately register both 

the passport face image and the captured image in the user 

information DB11 on condition that the matching process 

succeeds. 

[0082] 

[Security Inspection Procedure] 

 FIG. 14 is a sequence diagram showing an example of 

processing of the security inspection apparatus 30 and the 

management server 10.  This process is executed when the 

user U who has completed check-in procedure undergoes the 

security inspection procedure. 

[0083] 

 The security inspection apparatus 30 constantly or 

periodically captures the front of the metal detector gate 

310, and determines whether the face of the user U standing 

in front of the metal detector gate 310 is detected in the 

captured image (step S301).  The security inspection 

apparatus 30 waits until the face of the user U is detected 

in the image by the biometrics information acquisition 

device 309 (NO in step S301). 

[0084] 

 When the security inspection apparatus 30 determines 

that the face of the user U is detected by the biometrics 

information acquisition device 309 (YES in step S301), the 

security inspection apparatus 30 captures a face of the 
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user U and acquires face image of the user U as a target 

face image (step S302). 

[0085] 

 Next, the security inspection apparatus 30 transmits 

the target face image of the user U captured by the 

biometrics information acquisition device 309 together with 

the comparison request to the management server 10 via the 

network NW (step S303).  Thus, the security inspection 

apparatus 30 requests the management server 10 to compare 

the target face image of the user U captured by the 

biometrics information acquisition device 309 with the 

plurality of registered face images registered in the user 

information DB11 of the management server 10 with one to N 

matching. 

[0086] 

 Upon receiving the target face image and the 

comparison request from the security inspection apparatus 

30, the management server 10 compares the face image of the 

user U (step S304).  That is, the management server 10 

compares the target face image received from the security 

inspection apparatus 30 with the plurality of registered 

face images registered in the user information DB11 with 

one to N matching. 

[0087] 

 Here, as a result of the comparison, if the 

management server 10 determines that there is no matching 

in the comparison (NO in step S305), the management server 

10 transmits the comparison result information to the 

security inspection apparatus 30 (step S307), and the 

process proceeds to step S309.  On the other hand, as a 

result of the comparison, if the management server 10 

determines that there is a matching in the comparison (YES 

in step S305), the process proceeds to step S306.  In step 

S306, the management server 10 acquires a user ID from the 

user information DB11 based on the registered face image 

being matched, and also acquires the creditworthiness 
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information from the creditworthiness information DB13 

using the user ID as a key.  Then, the management server 10 

transmits the user ID and the creditworthiness information 

acquired together with the comparison result information to 

the security inspection apparatus 30 (step S308). 

[0088] 

 Next, as a result of the comparison, if the security 

inspection apparatus 30 determines that there is a matching 

in the comparison (YES in step S309), the security 

inspection apparatus 30 displays notification information 

including an examination standard corresponding to the 

creditworthiness of the user U on the display device 307 

(step S310), and executes security inspection process of 

the user U (step S311).  In the security inspection process, 

the CPU 301 controls each unit of the security inspection 

apparatus 30.  Thus, the security inspection apparatus 30 

detects metals carried by the user U passing through the 

metal detector gate 310.  The user U passing through the 

metal detector gate 310 goes toward the departure 

inspection site. 

[0089] 

 Next, the security inspection apparatus 30 transmits 

the status information indicating that the security 

inspection procedure of the user U is completed through the 

matching process of the face image, and the authentication 

result to the management server 10 via the network NW (step 

S312). 

[0090] 

 Upon receiving the status information and the 

authentication result from the security inspection 

apparatus 30, the management server 10 updates the user 

information DB11 and the travel/authentication history 

information DB12, respectively (step S313).  Specifically, 

the management server 10 updates the status of the user 

information DB11 to "security inspection procedure 

completion: 2" using the user ID as a key.  Further, the 
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management server 10 updates the authentication result 

regarding the authentication stage ST2 of the user U in the 

travel/authentication history information DB12 using the 

user ID as a key. 

[0091] 

 On the other hand, as a result of the comparison, if 

the security inspection apparatus 30 determines that there 

is no matching in the comparison by the management server 

10 (NO in step S309), the security inspection apparatus 30 

notifies the user U that the identity verification has 

failed (step S314).  For example, the security inspection 

apparatus 30 causes the display device 307 to display a 

notification screen for notifying that identity 

verification has failed. 

[0092] 

[Departure Inspection Procedure] 

 FIG. 15 is a sequence diagram showing operations of 

the automated gate apparatus 40 and the management server 

10.  This process is executed when the user U who has 

completed the security inspection procedure undergoes the 

departure inspection procedure. 

[0093] 

 The user U, who has completed security inspection 

procedure, goes to the departure inspection site and 

undergoes the departure inspection procedure at the 

automated gate apparatus 40.  The automated gate apparatus 

40 and the management server 10 execute the processing 

shown in FIG. 15 each time a plurality of users U undergoes 

the departure inspection procedure, respectively. 

[0094] 

 The automated gate apparatus 40 constantly or 

periodically captures an image of the front of the device 

by the biometrics information acquisition device 409, and 

determines whether or not the face of the user U is 

detected in the captured image (step S401).  The automated 

gate apparatus 40 waits until the face of the user U is 
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detected in the image by the biometrics information 

acquisition device 409 (NO in step S401). 

[0095] 

 When the automated gate apparatus 40 determines that 

the face of the user U is detected by the biometrics 

information acquisition device 409 (YES in step S401), the 

automated gate apparatus 40 captures a face of the user U 

to acquire a face image of the user U as a target 

biometrics authentication image (step S402). 

[0096] 

 Next, the automated gate apparatus 40 transmits the 

target face image of the user U captured by the biometrics 

information acquisition device 409 together with the 

comparison request to the management server 10 via the 

network NW (step S403).  Thus, the automated gate apparatus 

40 requests the management server 10 to compare the target 

face image of the user U captured by the biometrics 

information acquisition device 409 with the plurality of 

registered face images registered in the user information 

DB11 of the management server 10 with one to N matching. 

[0097] 

 Upon receiving the target face image and the 

comparison request from the automated gate apparatus 40, 

the management server 10 compares the face image of the 

user U (step S404).  That is, the management server 10 

compares the target face image received from the automated 

gate apparatus 40 with the plurality of registered face 

images registered in the user information DB11 with one to 

N matching. 

[0098] 

 Here, as a result of the comparison, if the 

management server 10 determines that there is no matching 

in the comparison (NO in step S405), the management server 

10 transmits the comparison result information to the 

automated gate apparatus 40 (step S407), and the process 

proceeds to step S409.  On the other hand, as a result of 
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the comparison, if the management server 10 determines that 

there is a matching in the comparison (YES in step S405), 

the process proceeds to step S406. 

[0099] 

 In step S406, the management server 10 acquires a 

user ID from the user information DB11 based on the 

registered face image being matched, and also acquires the 

creditworthiness information from the creditworthiness 

information DB13 using the user ID as a key.  Then, the 

management server 10 transmits the user ID and the 

creditworthiness information acquired together with the 

comparison result information to the automated gate 

apparatus 40 (step S408). 

[0100] 

 Next, as a result of the comparison, if the automated 

gate apparatus 40 determines that there is a matching in 

the comparison (YES in step S409), the automated gate 

apparatus 40 determines whether or not the creditworthiness 

is equal to or greater than a predetermined threshold (step 

S410).  When the automated gate apparatus 40 determines 

that the creditworthiness is equal to or greater than the 

predetermined threshold (YES in step S410), the automated 

gate apparatus 40 opens the gate 411 (step S411).  On the 

other hand, when the automated gate apparatus 40 determines 

that the creditworthiness is less than the predetermined 

threshold (NO in step S410), the automated gate apparatus 

40 notifies the error information (step S415).  For example, 

the automated gate apparatus 40 displays a notification 

screen including a message such as "Please undergo the 

departure inspection procedure at a manned counter." on the 

display device 407. 

[0101] 

 Next, the automated gate apparatus 40 transmits the 

status information indicating that the departure inspection 

procedure of the user U is completed through the matching 

process of the face image, and the authentication result to 
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the management server 10 via the network NW (step S412). 

[0102] 

 Upon receiving the status information and the 

authentication result from the automated gate apparatus 40, 

the management server 10 updates the user information DB11 

and the travel/authentication history information DB12, 

respectively (step S413).  Specifically, the management 

server 10 updates the status of the user information DB11 

to "departure inspection procedure completion: 3" using the 

user ID as a key.  Further, the management server 10 

updates the authentication result regarding the 

authentication stage ST3 of the user U in the 

travel/authentication history information DB12 using the 

user ID as a key. 

[0103] 

 On the other hand, as a result of the comparison, if 

the automated gate apparatus 40 determines that there is no 

matching in the comparison by the management server 10 (NO 

in stet S409), the automated gate apparatus 40 notifies the 

user U that the identity verification has failed (step 

S414).  For example, the automated gate apparatus 40 causes 

the display device 407 to display a notification screen for 

notifying that identity verification has failed. 

[0104] 

[Boarding Procedure to an aircraft] 

 FIG. 16 is a sequence diagram showing operations of 

the boarding gate apparatus 50 and the management server 10. 

[0105] 

 The boarding gate apparatus 50 constantly or 

periodically captures an image of the front of the device 

by the biometrics information acquisition device 509, and 

determines whether or not the face of the user U is 

detected in the captured image (step S501).  The boarding 

gate apparatus 50 waits until the face of the user U is 

detected in the image by the biometrics information 

acquisition device 509 (NO in step S501). 



 

34 

[0106] 

 When the boarding gate apparatus 50 determines that 

the face of the user U is detected by the biometrics 

information acquisition device 509 (YES in step S501), the 

boarding gate apparatus 50 captures a face of the user U to 

acquire a face image of the user U as a target face image 

(step S502). 

[0107] 

 Next, the boarding gate apparatus 50 transmits the 

target face image of the user U captured by the biometrics 

information acquisition device 509 together with the 

comparison request to the management server 10 via the 

network NW (step S503).  Thus, the boarding gate apparatus 

50 requests the management server 10 to compare the target 

face image of the user U captured by the biometrics 

information acquisition device 509 with the plurality of 

registered face images registered in the user information 

DB11 of the management server 10 with one to N matching. 

[0108] 

 Upon receiving the target face image and the 

comparison request from the boarding gate apparatus 50, the 

management server 10 compares the face image of the user U 

(step S504).  That is, the management server 10 compares 

the target face image received from the boarding gate 

apparatus 50 with the plurality of registered face images 

registered in the user information DB11 with one to N 

matching. 

[0109] 

 Here, as a result of the comparison, if the 

management server 10 determines that there is no matching 

in the comparison (NO in step S505), the management server 

10 transmits the comparison result information to the 

boarding gate apparatus 50 (step S507), and the process 

proceeds to step S509.  On the other hand, as a result of 

the comparison, if the management server 10 determines that 

there is a matching in the comparison (YES in step S505), 
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the process proceeds to step S506. 

[0110] 

 In step S506, the management server 10 acquires a 

user ID from the user information DB11 based on the 

registered face image being matched, and also acquires the 

creditworthiness information from the creditworthiness 

information DB13 using the user ID as a key.  Then, the 

management server 10 transmits the user ID and the 

creditworthiness information acquired together with the 

comparison result information to the boarding gate 

apparatus 50 (step S508). 

[0111] 

 Next, as a result of the comparison, if the boarding 

gate apparatus 50 determines that there is a matching in 

the comparison (YES in step S509), the boarding gate 

apparatus 50 determines whether or not the creditworthiness 

is equal to or greater than a predetermined threshold (step 

S510).  When the boarding gate apparatus 50 determines that 

the creditworthiness is equal to or greater than the 

predetermined threshold (YES in step S510), the boarding 

gate apparatus 50 opens the gate 511 (step S511).  On the 

other hand, when the boarding gate apparatus 50 determines 

that the creditworthiness is less than the predetermined 

threshold (NO in step S510), the boarding gate apparatus 50 

notifies the error information (step S515).  For example, 

the boarding gate apparatus 50 displays a notification 

screen including a message such as "Please undergo the 

boarding procedure at a manned counter." on the display 

device 507. 

[0112] 

 Next, the boarding gate apparatus 50 transmits the 

status information indicating that the boarding procedure 

of the user U is completed through the matching process of 

the face image, and the authentication result to the 

management server 10 via the network NW (step S512). 

[0113] 
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 Upon receiving the status information and the 

authentication result from the boarding gate apparatus 50, 

the management server 10 updates the user information DB11 

and the travel/authentication history information DB12, 

respectively (step S513).  Specifically, the management 

server 10 updates the status of the user information DB11 

to "boarding procedure completion: 4" using the user ID as 

a key.  Further, the management server 10 updates the 

authentication result regarding the authentication stage 

ST4 of the user U in the travel/authentication history 

information DB12 using the user ID as a key. 

[0114] 

 On the other hand, as a result of the comparison, if 

the boarding gate apparatus 50 determines that there is no 

matching in the comparison by the management server 10 (NO 

in step S509), the boarding gate apparatus 50 notifies the 

user U that the identity verification has failed (step 

S514).  For example, the boarding gate apparatus 50 causes 

the display device 507 to display a notification screen for 

notifying that identity verification has failed. 

[0115] 

[Immigration Inspection Procedure] 

 FIG. 17 is a sequence diagram showing operations of 

the automated gate apparatus 60 and the management server 

10.  This process is executed when the user U arriving in 

the second country undergoes the immigration inspection 

procedure. 

[0116] 

 The automated gate apparatus 60 constantly or 

periodically captures an image of the front of the device 

by the biometrics information acquisition device 609, and 

determines whether or not the face of the user U is 

detected in the captured image (step S601).  The automated 

gate apparatus 60 waits until the face of the user U is 

detected in the image by the biometrics information 

acquisition device 609 (step S601, NO). 
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[0117] 

 When the automated gate apparatus 60 determines that 

the face of the user U is detected by the biometrics 

information acquisition device 609 (YES in step S601), the 

automated gate apparatus 60 captures a face of the user U 

to acquire a face image of the user U as a target face 

image (step S602). 

[0118] 

 Next, the automated gate apparatus 60 transmits the 

target face image of the user U captured by the biometrics 

information acquisition device 609 together with the 

comparison request to the management server 10 via the 

network NW (step S603).  Thus, the automated gate apparatus 

60 requests the management server 10 to compare the target 

face image of the user U captured by the biometrics 

information acquisition device 609 with the plurality of 

registered face images registered in the user information 

DB11 of the management server 10 with one to N matching. 

[0119] 

 Upon receiving the target face image and the 

comparison request from the automated gate apparatus 60, 

the management server 10 compares the face image of the 

user U (step S604).  That is, the management server 10 

compares the target face image received from the automated 

gate apparatus 60 with the plurality of registered face 

images registered in the user information DB11 with one to 

N matching. 

[0120] 

 Here, as a result of the comparison, if the 

management server 10 determines that there is no matching 

in the comparison (NO in step S605), the management server 

10 transmits the comparison result information to the 

automated gate apparatus 60 (step S607), and the process 

proceeds to step S609.  On the other hand, as a result of 

the comparison, if the management server 10 determines that 

there is a matching in the comparison (YES in step S605), 
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the process proceeds to step S606. 

[0121] 

 In step S606, the management server 10 acquires a 

user ID from the user information DB11 based on the 

registered face image being matched, and also acquires the 

creditworthiness information from the creditworthiness 

information DB13 using the user ID as a key.  Then, the 

management server 10 transmits the user ID and the 

creditworthiness information acquired together with the 

comparison result information to the automated gate 

apparatus 60 (step S608). 

[0122] 

 Next, as a result of the comparison, if the automated 

gate apparatus 60 determines that there is a matching in 

the comparison (YES in step S609), the automated gate 

apparatus 60 determines whether or not the creditworthiness 

is equal to or greater than a predetermined threshold (step 

S610).  When the automated gate apparatus 60 determines 

that the creditworthiness is equal to or greater than the 

predetermined threshold (YES in step S610), the automated 

gate apparatus 60 opens the gate 611 (step S611).  On the 

other hand, when the automated gate apparatus 60 determines 

that the creditworthiness is less than the predetermined 

threshold (step S610, NO), the automated gate apparatus 60 

notifies the error information (step S615).  For example, 

the automated gate apparatus 60 displays a notification 

screen including a message such as "Please undergo the 

immigration inspection procedure at a manned counter." on 

the display device 607. 

[0123] 

 Next, the automated gate apparatus 60 transmits the 

status information indicating that the immigration 

inspection procedure of the user U is completed through the 

matching process of the face image, and the authentication 

result to the management server 10 via the network NW (step 

S612). 
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[0124] 

 Upon receiving the status information and the 

authentication result from the automated gate apparatus 60, 

the management server 10 updates the user information DB11 

and the travel/authentication history information DB12, 

respectively (step S613).  Specifically, the management 

server 10 updates the status of the user information DB11 

to "immigration inspection procedure completion: 5" using 

the user ID as a key.  Further, the management server 10 

updates the authentication result regarding the 

authentication stage ST5 of the user U in the 

travel/authentication history information DB12 using the 

user ID as a key. 

[0125] 

 On the other hand, as a result of the comparison, if 

the automated gate apparatus 60 determines that there is no 

matching in the comparison by the management server 10 (NO 

in step S609), the automated gate apparatus 60 notifies the 

user U that the identity verification has failed (step 

S614).  For example, the automated gate apparatus 60 causes 

the display device 607 to display a notification screen for 

notifying that identity verification has failed. 

[0126] 

[Customs Inspection Procedure] 

 FIG. 18 is a sequence diagram showing operations of 

the automatic customs gate apparatus 70 and the management 

server 10.  This process is executed when the user U who 

has completed the immigration inspection procedure 

undergoes the customs inspection procedure.  Hereinafter, a 

process when the user U is present in the gate passage 

between the entrance gate door 716 (the entrance gate 

terminal 71) and the exit gate door 729 (the exit gate 

terminal 72) of the automatic customs gate apparatus 70 

will be described. 

[0127] 

 The automatic customs gate apparatus 70 constantly or 
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periodically captures an image of the gate passage by the 

second camera 728, and determines whether or not the face 

of the user U is detected in the captured image (step S701).  

The automatic customs gate apparatus 70 waits until the 

face of the user U is detected in the image (step S701, NO). 

[0128] 

 When the automatic customs gate apparatus 70 

determines that the face of the user U is detected in the 

image (YES in step S701), the automatic customs gate 

apparatus 70 captures a face of the user U to acquire a 

face image of the user U as a target face image (step S702). 

[0129] 

 Next, the automatic customs gate apparatus 70 

transmits the captured target face image of the user U 

together with the comparison request to the management 

server 10 via the network NW (step S703).  Thus, the 

automatic customs gate apparatus 70 requests the management 

server 10 to compare the captured target face image of the 

user U with the plurality of registered face images 

registered in the user information DB11 of the management 

server 10 with one to N matching. 

[0130] 

 Upon receiving the target face image and the 

comparison request from the automatic customs gate 

apparatus 70, the management server 10 compares the face 

image of the user U (step S704).  That is, the management 

server 10 compares the target face image received from the 

automatic customs gate apparatus 70 with the plurality of 

registered face images registered in the user information 

DB11 with one to N matching. 

[0131] 

 Here, as a result of the comparison, if the 

management server 10 determines that there is no matching 

in the comparison (NO in step S705), the management server 

10 transmits the comparison result information to the 

automatic customs gate apparatus 70 (step S707), and the 
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process proceeds to step S709.  On the other hand, as a 

result of the comparison, if the management server 10 

determines that there is a matching in the comparison (YES 

in step S705), the process proceeds to step S706. 

[0132] 

 In step S706, the management server 10 acquires a 

user ID from the user information DB11 based on the 

registered face image being matched, and also acquires the 

creditworthiness information from the creditworthiness 

information DB13 using the user ID as a key.  Then, the 

management server 10 transmits the acquired user ID and 

creditworthiness information together with the comparison 

result information to the automatic customs gate apparatus 

70 (step S708). 

[0133] 

 Next, as a result of the comparison, if the automatic 

customs gate apparatus 70 determines that there is a 

matching in the comparison (YES in step S709), the 

automatic customs gate apparatus 70 determines whether or 

not the creditworthiness is equal to or greater than a 

predetermined threshold (step S710).  When the automatic 

customs gate apparatus 70 determines that the 

creditworthiness is equal to or greater than the 

predetermined threshold (YES in step S710), the automatic 

customs gate apparatus 70 executes a customs inspection 

process (step S711).  If there is no problem in the 

inspection, the automatic customs gate apparatus 70 (exit 

gate terminal 72) opens the exit gate door 729 (step S712).  

On the other hand, when the automatic customs gate 

apparatus 70 determines that the creditworthiness is less 

than the predetermined threshold (NO in step S710), the 

automatic customs gate apparatus 70 notifies the error 

information (step S716).  For example, the automatic 

customs gate apparatus 70 displays a notification screen 

including a message such as "Please undergo the customs 

inspection procedure at a manned counter." on the display 
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device 726.  Then, the automatic customs gate apparatus 70 

(entrance gate terminal 71) opens the entrance gate door 

716 (step S717). 

[0134] 

 Next, the automatic customs gate apparatus 70 

transmits the status information indicating that the 

customs inspection procedure of the user U is completed 

through the matching process of the face image, and the 

authentication result to the management server 10 via the 

network NW (step S713). 

[0135] 

 Upon receiving the status information and the 

authentication result from the automatic customs gate 

apparatus 70, the management server 10 updates the user 

information DB11 and the travel/authentication history 

information DB12, respectively (step S714).  Specifically, 

the management server 10 updates the status of the user 

information DB11 to "customs inspection procedure 

completion: 6" using the user ID as a key.  Further, the 

management server 10 updates the authentication result 

regarding the authentication stage ST6 of the user U in the 

travel/authentication history information DB12 using the 

user ID as a key. 

[0136] 

 On the other hand, as a result of the comparison, if 

the automatic customs gate apparatus 70 determines that 

there is no matching in the comparison by the management 

server 10 (NO in step S709), the automatic customs gate 

apparatus 70 notifies the user U that the identity 

verification has failed (step S715).  For example, the 

automatic customs gate apparatus 70 causes the display 

device 726 to display a notification screen for notifying 

that identity verification has failed. 

[0137] 

 Next, processing between the management server 10 and 

the operation terminals 22, 32, 42, 52, 62 and 80 will be 



 

43 

described. 

In the following description, the operation terminal 32 

installed in the security inspection site (authentication 

stage ST2) will be described as a representative example. 

[0138] 

 FIG. 19 is a sequence diagram showing an example of 

processing of the management server 10 and the operation 

terminal 32. 

[0139] 

 First, the operation terminal 32 determines whether 

or not the passport of the user U is held over a reading 

unit (not shown) of the medium reading device 228 (step 

S801), and waits until the passport is held over (NO in 

step S801). 

[0140] 

 Next, when the operation terminal 32 determines that 

the passport is held over the reading unit of the medium 

reading device 228 (YES in step S801), the operation 

terminal 32 acquires the passport information of the user U 

from the held passport (step S802). 

[0141] 

 Next, the operation terminal 32 transmits the 

acquired passport information to the management server 10 

(step S803).  When the management server 10 receives the 

passport information from the operation terminal 32, the 

management server 10 acquires the user ID and the 

creditworthiness information of the user U using the travel 

passport number included in the passport information as a 

key (step S804).  The management server 10 transmits the 

user ID and the creditworthiness information of the user U 

to the operation terminal 32 (step S805). 

[0142] 

 Next, upon receiving the creditworthiness information 

of the user U from the management server 10, the operation 

terminal 32 displays notification information (examination 

standard) corresponding to the creditworthiness of the user 
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U included in the creditworthiness information on the 

display device 227 (step S806). 

[0143] 

 FIGS. 20 to 22 are diagrams showing an example of a 

screen displayed by the operation terminal 32.  In FIG. 20, 

the screen displays the rank information of the 

creditworthiness of the user U "A rank (Excellent 

traveler)", the information of the examination standard 

applied to the user U "Please perform the examination based 

on the examination standard for an excellent traveler.", 

and the guidance information regarding the next 

authentication stage "The departure inspection procedure 

will be performed in the priority lane of number *.  Please 

guide the user to the site.". 

[0144] 

 In FIG. 21, the screen displays the rank information 

of the creditworthiness of the user U "Rank B (Normal)", 

the information of the examination standard applied to the 

user U "This user is a first-time traveler.  Please perform 

the examination based on the normal examination standard.", 

and the guidance information regarding the next 

authentication stage "The departure inspection procedure 

will be performed in the general lane of number *.  Please 

guide the user to the site.". 

[0145] 

 In FIG. 22, the screen displays the rank information 

of the creditworthiness of the user U "Rank C (Caution 

Required)", the information of the examination standard 

applied to the user U "The user has been cautioned by 

security inspection in the past.  Please perform the 

examination based on stricter examination standards than 

usual.", and the guidance information regarding the next 

authentication stage "The departure inspection procedure 

will be performed in the general lane of number *.  Please 

guide the user to the place where it will be performed.". 

[0146] 
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 Next, when authentication processing in the security 

inspection procedure (authentication stage ST2) is 

performed (step S807), the operation terminal 32 transmits 

authentication result information and status information to 

the management server 10 (step S808). 

[0147] 

 Upon receiving the authentication result information 

and the status information from the operation terminal 32, 

the management server 10 updates the status of the user 

information DB11, updates the authentication result related 

to the authentication stage ST2 in the 

travel/authentication history information DB12 (step S809), 

and ends the process. 

[0148] 

 As described above, according to the traveler control 

system 1 of the present example embodiment, when the user 

(traveler) U arrives at the airport and the traveler ID is 

specified in each authentication stage, the person 

attribute information, the travel history information, and 

the authentication history information of the user U can be 

acquired from the travel/authentication history information 

DB12.  The creditworthiness is calculated by applying a 

historical feature quantity to a predetermined algorithm 

from the history information.  Thus, the automation 

apparatus (automatic gate apparatus or the like) arranged 

in each authentication stage can control the continuation 

of the examination in the apparatus based on the 

creditworthiness of the user U acquired from the management 

server 10. 

[0149] 

 In the operation terminal arranged in each 

authentication stage, notification information 

corresponding to the creditworthiness is displayed on the 

screen.  Therefore, by referring to the screen information, 

the person in charge of the authentication stage can make 

an examination in accordance with the examination standard 
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corresponding to the creditworthiness of the user U.  More 

specifically, for a user U with high creditworthiness 

(excellent traveler), it is possible to perform a prompt 

examination under looser condition than usual.  On the 

other hand, for a user U with a low creditworthiness, it is 

possible to perform a highly accurate examination under 

stricter condition than usual.  As a result, throughput in 

the entire airport can be improved. 

[0150] 

[Second example embodiment] 

 Hereinafter, the traveler control system according to 

a second example embodiment will be described.  Reference 

numerals that are common to the reference numerals denote 

in the drawings of the first example embodiment indicate 

the same objects.  Description of portions common to the 

first example embodiment will be omitted, and portions 

different from the first example embodiment will be 

described in detail. 

[0151] 

 In the first example embodiment described above, the 

management server 10 calculates the creditworthiness of the 

user U from the historical feature quantity based on a 

predetermined algorithm.  On the other hand, the present 

example embodiment is different from the first example 

embodiment in that the management server 10 obtains the 

creditworthiness of the user U by applying the historical 

feature quantity of the user U who is scheduled for the 

travel to the learning model learned in advance.  In the 

present example embodiment, the CPU 101 of the management 

server 10 also functions as a learning unit. 

[0152] 

 As an example of a learning method in the management 

server 10, it is possible to use general-purpose deep 

learning frameworks such as TensorFlow, Caffe2, and PyTorch. 

[0153] 

 FIG. 23 is a flowchart showing an example of 
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processing of the management server 10 in the present 

example embodiment.  This process can be scheduled 

periodically, such as once a month. 

Alternatively, the process may be performed irregularly 

during the operation of the system. 

[0154] 

 First, the management server 10 acquires the 

travel/authentication history data from the 

travel/authentication history information DB12 (step S901), 

and quantifies the information included in the 

travel/authentication history data (step S902). 

[0155] 

 Next, the management server 10 vectorizes the 

quantified information to acquire the historical feature 

quantity (step S903), inputs the historical feature 

quantity to the neural network, and outputs the 

creditworthiness (step S904). 

[0156] 

 Next, the management server 10 determines whether or 

not an error between the output creditworthiness and a 

value based on predetermined teacher data is equal to or 

less than a threshold (step S905).  If it is determined 

that the error is equal to or less than the threshold value 

(YES in step S905), the learned learning model is stored in 

the storage area (step S907), and the process ends.  On the 

other hand, if it is determined that the error exceeds the 

threshold value (NO in step S905), the weight between nodes 

in the neural network is updated (step S906), and the 

process returns to step S904. 

[0157] 

 FIG. 24 is a schematic diagram for explaining a 

neural network used for learning processing in present 

example embodiment.  The neural network shown in FIG. 24 

includes an input layer having a plurality of nodes, 

intermediate layers having a plurality of nodes, and an 

output layer having one node.  Each element of the 
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historical feature quantity, which is an input value, is 

input to nodes of the input layer.  Some nodes of the 

intermediate layers is connected to each node of the input 

layer.  Each element of the input value input to the nodes 

of the intermediate layers is used for calculation in each 

node of the intermediate layer.  Each node of the 

intermediate layers calculates an operation value using, 

for example, an input value input from nodes of the input 

layer, a predetermined weighting coefficient, and a 

predetermined bias value.  Some nodes of the intermediate 

layers are connected to the output layer, and output the 

calculated operation value to the node of the output layer.  

The node of the output layer receives the operation value 

from some nodes of the intermediate layers. 

[0158] 

 The node of the output layer calculates the 

creditworthiness (estimated value) T of the user using the 

calculation value input from each node of the intermediate 

layer, the weighting coefficient, and the bias value.  When 

learning a neural network, for example, an error reverse 

propagation method is used.  Specifically, an output value 

acquired from the teacher data is compared with an output 

value acquired when the data is input to the input layer, 

and an error generated as a result of the comparison is fed 

back to the intermediate layer.  This operation is repeated 

until the error falls below a predetermined threshold.  

With such learning process, when a various historical 

feature quantity is input to the neural network (learning 

model), the creditworthiness can be output with high 

accuracy. 

[0159] 

 FIG. 25 is a flowchart showing an example of the 

processing of the management server 10 according to the 

second example embodiment.  This process is executed at a 

predetermined cycle or associated with the start of the 

examination in the second travel of the user U. 
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[0160] 

 First, the management server 10 acquires the 

travel/authentication history data (travel history 

information, authentication history information, and person 

attribute information) from the travel/authentication 

history information DB12 for each traveler ID (step S1001). 

[0161] 

 Next, the management server 10 quantifies the travel 

history information, the authentication history information, 

and the person attribute information included in the 

travel/authentication history data (step S1002). 

[0162] 

 Next, the management server 10 acquires a historical 

feature quantity represented by a vector from data 

quantified the travel history information, the 

authentication history information, and the person 

attribute information (step S1003). 

[0163] 

 Next, the management server 10 calculates the 

creditworthiness of the user U by inputting the historical 

feature quantity to the learned learning model (step S1004). 

[0164] 

 Then, the management server 10 registers the 

calculated creditworthiness in the creditworthiness 

information DB13 in association with the user ID (step 

S1005). 

[0165] 

 According to the present example embodiment, the 

management server 10 can output the creditworthiness of the 

user U by inputting the historical feature quantity of the 

user U to the learned learning model, and therefore, there 

is an advantage in that the processing speed can be 

improved. 

[0166] 

[Third Example Embodiment] 

 Hereinafter, the traveler control system 3 according 
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to the present example embodiment will be described.  

Reference numerals that are common to the reference 

numerals denote in the drawings of the first example 

embodiment indicate the same objects.  Description of 

portions common to the first example embodiment will be 

omitted, and portions different from the first example 

embodiment will be described in detail. 

[0167] 

 FIG. 26 is a schematic diagram showing an example of 

the overall configuration of the traveler control system 3 

according to the present example embodiment.  The present 

example embodiment is different from the above-described 

example embodiment in that guidance information related to 

the examination is notified to the user terminal 90 carried 

and had by the user U (traveler) in accordance with the 

creditworthiness of the user U.  The user terminal 90 is, 

for example, a tablet terminal, a smartphone, a mobile 

phone, or the like.  Further, it is assumed that the 

terminal identification information of the user terminal 90 

is associated with the traveler ID in advance in the user 

information DB11, for example. 

[0168] 

 FIG. 27 is a block diagram showing an example of a 

hardware configuration of the user terminal 90 according to 

the present example embodiment.  As shown in the same 

figure, the user terminal 90 includes a CPU 901, a RAM 902, 

a storage device 903, an input device 906, a display device 

907, and a wireless communication unit 908.  Each device is 

connected to a bus line 905.  The wireless communication 

unit 908 is a wireless communication interface based on a 

standard such as Wi-Fi (registered trademark) or 4G, and is 

a module for performing communication with the check-in 

terminal 20 or the like. 

[0169] 

 FIG. 28 is a sequence diagram showing an example of 

processing of the management server 10 and the user 
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terminal 90 according to the present example embodiment. 

[0170] 

 First, the user terminal 90 transmits terminal 

identification information to the management server 10 

(step S1101).  Upon receiving the terminal information from 

the user terminal 90, the management server 10 acquires the 

user ID from the user information DB11 using the terminal 

identification information as a key, and also acquires the 

creditworthiness information of the user U from the 

creditworthiness information DB13 (step S1102). 

[0171] 

 Next, the management server 10 creates guidance 

information related to an examination for the user U based 

on the acquired creditworthiness (step S1103), and 

transmits the guidance information to the user terminal 90 

(step S1104). 

[0172] 

 Upon receiving the examination guidance information 

from the management server 10, the user terminal 90 

displays the examination guidance information on the 

display device 907 (step S1105). 

[0173] 

 FIG. 29 is a diagram showing an example of a screen 

displayed by the user terminal 90 in the present example 

embodiment.  Here, the statuses (Completed /Not completed) 

of the authentication stages ST1 to ST4 indicating the 

examinations in the country of departure and the guidance 

information for guiding the user U to the locations of each 

authentication stage are displayed on the screen.  In 

addition, it is shown that the authentication stage ST3 

(the departure inspection procedure) is performed in a 

priority lane. 

[0174] 

 Thus, according to the present example embodiment, 

the guidance information corresponding to the 

creditworthiness of the user can be notified to the user 
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terminal 90.  The user U can grasp the examination location 

or the like in advance by referring to the examination 

guidance information displayed on the user terminal 90.  As 

a result, the inspection efficiency can be improved. 

[0175] 

[Fourth Example Embodiment] 

 Hereinafter, the traveler control system according to 

the present example embodiment will be described.  

Reference numerals that are common to the reference 

numerals denote in the drawings of the first example 

embodiment indicate the same objects.  Description of 

portions common to the first example embodiment will be 

omitted, and portions different from the first example 

embodiment will be described in detail. 

[0176] 

 In the present example embodiment, a signage terminal 

92 is installed in each authentication stage.  The signage 

terminal 92 is a terminal device for guiding the user U to 

a location of an examination corresponding to the 

creditworthiness of the user before the user U receives the 

examination in the authentication stage. 

[0177] 

 FIG. 30 is a diagram showing an arrangement example 

of signage terminal 92 in the present example embodiment.  

Here, a case is shown in which the signage terminal 92 is 

installed between the automated gate apparatus 40 and the 

manned counter in the passage of the departure inspection 

site (authentication stage ST3).  When the signage terminal 

92 identifies the user U by biometrics matching from the 

captured image, the signage terminal 92 displays guidance 

information toward the user U.  For example, a user U with 

low creditworthiness can be guided to the manned counter.  

Note that the signage terminal 92 is similarly installed on 

the passage in the other authentication stages. 

[0178] 

 FIG. 31 is a block diagram showing an example of a 
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hardware configuration of the signage terminal 92 in the 

present example embodiment.  The signage terminal 92 

includes a CPU 921, a RAM 922, a storage device 923, a 

communication I /F 924, an input device 926, a display 

device 927, and a biometrics information acquisition device 

929.  Each device is connected to a bus line 925. 

[0179] 

 FIG. 32 is a sequence diagram showing an example of 

processing of the management server 10 and the signage 

terminal 92 according to present example embodiment. 

[0180] 

 The signage terminal 92 constantly or periodically 

captures an image of the front of the device by the 

biometrics information acquisition device 929, and 

determines whether or not the face of the user U is 

detected in the captured image (step S1201).  The signage 

terminal 92 waits until the face of the user U is detected 

in the image by the biometrics information acquisition 

device 929 (NO in step S1201).  When the signage terminal 

92 determines that the face of the user U is detected by 

the biometrics information acquisition device 929 (YES in 

step S1201), the signage terminal 92 captures a face of the 

user U to acquire a face image of the user U as a target 

face image (step S1202). 

[0181] 

 Next, the signage terminal 92 transmits the target 

face image of the user U captured by the biometrics 

information acquisition device 929 to the management server 

10 together with the comparison request to the management 

server 10 via the network NW (step S1203).  Accordingly, 

the signage terminal 92 requests the management server 10 

to compare the target face image of the user U captured by 

the biometrics information acquisition device 929 with the 

plurality of registered face images registered in the user 

information DB11 of the management server 10 with one to N 

matching. 
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[0182] 

 Upon receiving the target face image and the 

comparison request from the signage terminal 92, the 

management server 10 compares the face image of the user U 

(step S1204).  That is, the management server 10 compares 

the target face image received from the signage terminal 92 

with the plurality of registered face images registered in 

the user information DB11 with one to N matching. 

[0183] 

 The management server 10 acquires the user ID 

associated with the registered face image from the user 

information DB11, and also acquires the creditworthiness 

information of the user U from the creditworthiness 

information DB13 (step S1205). 

[0184] 

 Next, the management server 10 creates guidance 

information for the user U based on the acquired 

creditworthiness (step S1206) to transmit the guidance 

information to the signage terminal 92 (step S1207). 

[0185] 

 Upon receiving the guidance information from the 

management server 10, the signage terminal 92 displays the 

guidance information on the display device 927 (step S1208). 

[0186] 

 FIG. 33 is a diagram showing an example of a screen 

displayed by the signage terminal 92 in the present example 

embodiment.  Here, information relating to the aircraft on 

which the user U boards (flight number, departure time), 

progress status (Completed /Not completed) of the procedure 

of the user U, and information relating to the execution 

location of each procedure (authentication stage) are 

displayed.  In the case of FIG. 33, the user U has 

completed up to the security inspection procedure, and it 

is necessary to perform the departure inspection procedure 

next, but it is displayed that the departure inspection 

procedure is performed in the priority lane. 
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[0187] 

 According to the present example embodiment, guidance 

information corresponding to the creditworthiness of the 

user U can be displayed on the signage terminal 92.  By 

referring to the signage terminal 92 on the way toward the 

automated apparatus or the manned counter, the user U can 

efficiently move to the place where the examination is 

performed.  Thus, the efficiency of examination in the 

airport can be improved. 

[0188] 

[Fifth Example Embodiment] 

 FIG. 34 is a block diagram showing a function of an 

information processing apparatus 100 according to the 

present example embodiment.  The information processing 

apparatus 100 includes a determination unit 100A that 

determines a creditworthiness of a traveler based on 

history information regarding a first travel of the 

traveler, and an output unit 100B that outputs information 

regarding a second travel based on the creditworthiness 

associated with identification information of the traveler 

who is scheduled for the second travel.  According to 

present example embodiment, the various inspection 

procedures for travelers can be streamlined. 

[0189] 

[Sixth Example Embodiment] 

 FIG. 35 is a block diagram showing the functions of a 

terminal device 200 in present example embodiment.  The 

terminal device 200 includes an acquisition unit 200A that 

acquires a creditworthiness of a traveler based on history 

information regarding a first travel of the traveler, and 

an output unit 200B that outputs information regarding the 

second travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel.  According to present example 

embodiment, the various inspection procedures for travelers 

can be streamlined. 
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[0190] 

[Modified Example Embodiments] 

 While the present invention has been described above 

with reference to the example embodiments, the present 

invention is not limited to the example embodiments 

described above.  Various modifications that may be 

understood by those skilled in the art can be made to the 

configuration and details of the present invention within 

the scope not departing from the spirit of the present 

invention.  For example, it should be understood that an 

example embodiment in which a part of the configuration of 

any of the example embodiments is added to another example 

embodiment or an example embodiment in which a part of the 

configuration of any of the example embodiments is replaced 

with a part of the configuration of another example 

embodiment is also one of the example embodiments to which 

the present invention may be applied. 

[0191] 

 In the first embodiment described above, a 

configuration has been described in which the management 

server 10 has a common database between a plurality of 

countries, and a terminal apparatus installed in an airport 

in each country accesses the database via the management 

server 10.  However, the management server 10 may use only 

information acquired at an airport of one country.  That is, 

the travel/authentication history information DB12 or the 

like may be configured to store only authentication history 

information acquired at an airport in Japan.  In this case, 

in the authentication stages ST1 (check-in procedure) to 

ST4 (boarding procedure) in Japan, the management server 10 

may use the creditworthiness calculated for each 

authentication stage from the authentication history 

information about the examination (authentication stages 

ST1 to ST4) performed when the user U has left Japan in the 

past.  Similarly, when the user U enters Japan, the 

management server 10 may use the creditworthiness 
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calculated for each authentication stage from the 

authentication history information about the examination 

(authentication stages ST5 to ST6) performed when the user 

U enters Japan in the past.  In addition, when 

authentication history information of the user U at the 

time of entering into and leaving from Japan exists, the 

creditworthiness of the user U common among all 

authentication stages may be calculated from the 

authentication history information (at the time of entering 

into and leaving from the country). 

[0192] 

 Further, the scope of the example embodiments also 

includes a processing method that stores, in a storage 

medium, a program that causes the configuration of each of 

the example embodiments to operate so as to implement the 

function of each of the example embodiments described above, 

reads the program stored in the storage medium as a code, 

and executes the program in a computer.  That is, the scope 

of each of the example embodiments also includes a computer 

readable storage medium.  Further, each of the example 

embodiments includes not only the storage medium in which 

the program described above is stored but also the program 

itself. 

[0193] 

 As the storage medium, for example, a floppy 

(registered trademark) disk, a hard disk, an optical disk, 

a magneto-optical disk, a CD-ROM, a magnetic tape, a 

nonvolatile memory card, or the like can be used.  Further, 

the scope of each of the example embodiments includes an 

example that operates on OS to perform a process in 

cooperation with another software or a function of an add-

in board without being limited to an example that performs 

a process by an individual program stored in the storage 

medium. 

[0194] 

 The whole or part of the example embodiments 
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disclosed above can be described as, but not limited to, 

the following supplementary notes. 

[0195] 

(Supplementary Note 1) 

 An information processing apparatus comprising: 

 a determination unit that determines a 

creditworthiness of a traveler based on history information 

regarding a first travel of the traveler; and  

 an output unit that outputs information regarding a 

second travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

[0196] 

(Supplementary Note 2) 

 The information processing apparatus according to 

supplementary note 1, 

 wherein the determination unit determines the 

creditworthiness based on a plurality of items included in 

the history information. 

[0197] 

(Supplementary Note 3) 

 The information processing apparatus according to 

supplementary note 2, 

 wherein the determination unit calculates the 

creditworthiness based on an average of the historical 

feature quantities quantified for each of the items. 

[0198] 

(Supplementary Note 4) 

 The information processing apparatus according to 

supplementary note 3,  

 wherein the determination unit determines the 

creditworthiness by a weighted average of the historical 

feature quantities quantified for each of the items. 

[0199] 

(Supplementary Note 5) 

 The information processing apparatus according to 
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supplementary note 1, 

 wherein the determination unit determines the 

creditworthiness for each of a plurality of items included 

in the history information. 

[0200] 

(Supplementary Note 6) 

 The information processing apparatus according to 

supplementary note 2,  

 wherein the determination unit calculates the 

creditworthiness based on a learning model in which a 

relationship between a historical feature quantity 

quantified for each item and the creditworthiness is 

learned in advance. 

[0201] 

(Supplementary Note 7) 

 The information processing apparatus according to 

supplementary note 6 further comprising: 

 a learning unit that learns the learning model by 

updating weighting between nodes of a neural network that 

outputs the creditworthiness with respect to the input 

historical feature quantity. 

[0202] 

(Supplementary Note 8) 

 The information processing apparatus according to 

supplementary note 7, 

 wherein the learning unit updates the learning model 

at a predetermined cycle. 

[0203] 

(Supplementary Note 9) 

 The information processing apparatus according to 

supplementary note 7, 

 wherein the learning unit updates the learning model 

along with the update of the history information. 

[0204] 

(Supplementary Note 10) 

 The information processing apparatus according to any 
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one of supplementary notes 2 to 9, 

 wherein the item includes an examination result of an 

examination performed along with the first travel. 

[0205] 

(Supplementary Note 11) 

 The information processing apparatus according to 

supplementary note 10,  

 wherein the examination result is defined in three or 

more levels. 

[0206] 

(Supplementary Note 12) 

 The information processing apparatus according to any 

one of supplementary notes 2 to 11, 

 wherein the item includes at least one of an origin, 

a destination, a flight number of an aircraft on board, a 

departure date, and an arrival date in the first travel. 

[0207] 

(Supplementary Note 13) 

 The information processing apparatus according to any 

one of supplementary notes 2 to 11, 

 wherein the item includes at least one of a 

nationality, a gender, and an age of the traveler. 

[0208] 

(Supplementary Note 14) 

 The information processing apparatus according to any 

one of supplementary notes 1 to 13, 

 wherein the information regarding the second travel 

represents a standard of an examination performed in the 

second travel, and the standard of the examination is 

determined according to the creditworthiness. 

[0209] 

(Supplementary Note 15) 

 The information processing apparatus according to 

supplementary note 14, 

 wherein the information regarding the second travel 

represents the standard of a series of the plurality of the 
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examinations performed in the second travel, each of the 

standards of the examination is defined according to the 

creditworthiness common to the plurality of the 

examinations. 

[0210] 

(Supplementary Note 16) 

 The information processing apparatus according to 

supplementary note 14,  

 wherein the information regarding the second travel 

represents the standard of a series of the plurality of the 

examinations performed in the second travel, each of the 

standards of the examination is determined according to the 

creditworthiness for each the examination. 

[0211] 

(Supplementary Note 17) 

 The information processing apparatus according to any 

one of supplementary notes 14 to 16, 

 wherein the standard of the examination is defined by 

a comparison of the creditworthiness and a predetermined 

threshold. 

[0212] 

(Supplementary Note 18) 

 The information processing apparatus according to any 

one of supplementary notes 14 to 17, 

 wherein the standard of the examination is defined in 

a plurality of levels. 

[0213] 

(Supplementary Note 19) 

 The information processing apparatus according to 

supplementary note 17, 

 wherein the threshold varies depending on the type of 

examination. 

[0214] 

(Supplementary Note 20) 

 The information processing apparatus according to any 

one of supplementary notes 1 to 13, 
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 wherein the information regarding the second travel 

is information for guiding the traveler to a location 

corresponding to an examination being performed in the 

second travel. 

[0215] 

(Supplementary Note 21) 

 A terminal device comprising:  

 an acquisition unit that acquires a creditworthiness 

of a traveler based on history information regarding a 

first travel of the traveler; and  

 an output unit that outputs information regarding the 

second travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

[0216] 

(Supplementary Note 22) 

 An information processing method comprising: 

 determining a creditworthiness of a traveler based on 

history information regarding a first travel of the 

traveler; and 

 outputting information regarding the second travel 

based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

[0217] 

(Supplementary Note 23) 

 A storage medium having recorded thereon a program 

for causing a computer to execute: 

 determining a creditworthiness of a traveler based on 

history information regarding a first travel of the 

traveler; and  

 outputting information regarding the second travel 

based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

[Reference Signs List] 
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[0218] 

NW network 

DA departure airport 

AA arrival airport 

1,3 traveler control system 

10 management server 

11 user information DB 

12 travel/authentication history information DB 

13 creditworthiness information DB 

20 check-in terminal 

22 , 32 , 42 , 52 , 62 , 80 operation terminal 

30 security inspection apparatus 

40 , 60 automated gate apparatus 

50 boarding gate apparatus 

70 automatic customs gate apparatus 

71 entrance gate terminal 

72 exit gate terminal 

90 user terminal 

92 signage terminal 
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[CLAIMS] 

[Claim 1] 

 An information processing apparatus comprising: 

 a determination unit that determines a 

creditworthiness of a traveler based on history information 

regarding a first travel of the traveler; and  

 an output unit that outputs information regarding a 

second travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

 

[Claim 2] 

 The information processing apparatus according to 

claim 1, 

 wherein the determination unit determines the 

creditworthiness based on a plurality of items included in 

the history information. 

 

[Claim 3] 

 The information processing apparatus according to 

claim 2, 

 wherein the determination unit calculates the 

creditworthiness based on an average of the historical 

feature quantities quantified for each of the items. 

 

[Claim 4] 

 The information processing apparatus according to 

claim 3,  

 wherein the determination unit determines the 

creditworthiness by a weighted average of the historical 

feature quantities quantified for each of the items. 

 

[Claim 5] 

 The information processing apparatus according to 

claim 1, 

 wherein the determination unit determines the 
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creditworthiness for each of a plurality of items included 

in the history information. 

 

[Claim 6] 

 The information processing apparatus according to 

claim 2,  

 wherein the determination unit calculates the 

creditworthiness based on a learning model in which a 

relationship between a historical feature quantity 

quantified for each item and the creditworthiness is 

learned in advance. 

 

[Claim 7] 

 The information processing apparatus according to 

claim 6 further comprising: 

 a learning unit that learns the learning model by 

updating weighting between nodes of a neural network that 

outputs the creditworthiness with respect to the input 

historical feature quantity. 

 

[Claim 8] 

 The information processing apparatus according to 

claim 7, 

 wherein the learning unit updates the learning model 

at a predetermined cycle. 

 

[Claim 9] 

 The information processing apparatus according to 

claim 7, 

 wherein the learning unit updates the learning model 

along with the update of the history information. 

 

[Claim 10] 

 The information processing apparatus according to any 

one of claims 2 to 9, 

 wherein the item includes an examination result of an 
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examination performed along with the first travel. 

 

[Claim 11] 

 The information processing apparatus according to 

claim 10,  

 wherein the examination result is defined in three or 

more levels. 

 

[Claim 12] 

 The information processing apparatus according to any 

one of claims 2 to 11, 

 wherein the item includes at least one of an origin, 

a destination, a flight number of an aircraft on board, a 

departure date, and an arrival date in the first travel. 

 

[Claim 13] 

 The information processing apparatus according to any 

one of claims 2 to 11, 

 wherein the item includes at least one of a 

nationality, a gender, and an age of the traveler. 

 

[Claim 14] 

 The information processing apparatus according to any 

one of claims 1 to 13, 

 wherein the information regarding the second travel 

represents a standard of an examination performed in the 

second travel, and the standard of the examination is 

determined according to the creditworthiness. 

 

[Claim 15] 

 The information processing apparatus according to 

claim 14, 

 wherein the information regarding the second travel 

represents the standard of a series of the plurality of the 

examinations performed in the second travel, each of the 

standards of the examination is defined according to the 
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creditworthiness common to the plurality of the 

examinations. 

 

[Claim 16] 

 The information processing apparatus according to 

claim 14,  

 wherein the information regarding the second travel 

represents the standard of a series of the plurality of the 

examinations performed in the second travel, each of the 

standards of the examination is determined according to the 

creditworthiness for each the examination. 

 

[Claim 17] 

 The information processing apparatus according to any 

one of claims 14 to 16, 

 wherein the standard of the examination is defined by 

a comparison of the creditworthiness and a predetermined 

threshold. 

 

[Claim 18] 

 The information processing apparatus according to any 

one of claims 14 to 17, 

 wherein the standard of the examination is defined in 

a plurality of levels. 

 

[Claim 19] 

 The information processing apparatus according to 

claim 17, 

 wherein the threshold varies depending on the type of 

examination. 

 

[Claim 20] 

 The information processing apparatus according to any 

one of claims 1 to 13, 

 wherein the information regarding the second travel 

is information for guiding the traveler to a location 
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corresponding to an examination being performed in the 

second travel. 

 

[Claim 21] 

 A terminal device comprising:  

 an acquisition unit that acquires a creditworthiness 

of a traveler based on history information regarding a 

first travel of the traveler; and  

 an output unit that outputs information regarding the 

second travel based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

 

[Claim 22] 

 An information processing method comprising: 

 determining a creditworthiness of a traveler based on 

history information regarding a first travel of the 

traveler; and 

 outputting information regarding the second travel 

based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

 

[Claim 23] 

 A storage medium having recorded thereon a program 

for causing a computer to execute: 

 determining a creditworthiness of a traveler based on 

history information regarding a first travel of the 

traveler; and  

 outputting information regarding the second travel 

based on the creditworthiness associated with 

identification information of the traveler who is scheduled 

for the second travel. 

 


