INFORMATION PROCESSING DEVICE AND PROGRAM
Technical Field

[0001] The present invention relates to an information processing device and a

program.
Background Art

[0002]In recent years, in competition games, an ability value indicating the
proficiency of a player is calculated according to records of the player. For
example, Patent Document 1 discloses a matching server that calculates the rating
indicating the level of an ability of a player based on the records in the past games of

the player.

[0003] The ability value of each player calculated in this manner is used, for
example, in a handicap system in which, when a plurality of players compete each

other, a given score is provided to a player having a lower ability value in advance.
Citation List

Patent Document

[0004] Patent Document 1: Patent Publication JP-A-2011-217763

Summary

Technical Problem

[0005]However, a game event in which a plurality of players compete each other
sequentially to determine the ranks among the plurality of players is sometimes
performed. However, the presence of a player who lowers his or her rating lower

than his or her actual ability by repeatedly playing with less effort deliberately, and in



this state, participates in a game event in which many players participate to and

obtain handicap unfairly in the game event has been a problem.

[0006] Therefore, an object of the present invention is to provide an information
processing device capable of preventing a player from participating in a game event
while lowering his or her rating deliberately. Another object of the present invention
is to provide an information processing device capable of quickly correcting an ability
value of a player who participates in a game event while lowering his or her rating
deliberately to an ability value which reflects his or her valid proficiency during the

game event.
Solution to Problem

[0007]An information processing device according to an aspect of the present
invention is an information processing device that is connected to a storage unit that
stores records of a player in individual games and is used for calculating an ability
value corresponding to valid proficiency of the player, the information processing
device including: a first partial ability value calculation unit that calculates a first
partial ability value based on the records in at least one first game performed in a
state where given reliability confirmation processing is not executed; a second partial
ability value calculation unit that calculates a second partial ability value based on
the records in at least one second game performed in a state where the given
reliability confirmation processing is executed; and a player ability value calculation
unit that calculates the ability value of the player based on the first partial ability

value and the second partial ability value.

[0008] According to this aspect, the ability value of the player is calculated based on
the highly reliable record in a game. Therefore, it is possible to prevent a player

from participating in a game event while lowering his or her rating deliberately.
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Moreover, the ability value of the player participating in a game event while lowering
his or her rating can be quickly corrected to an ability value that reflects the valid

proficiency during the game event.
Advantageous Effects of Invention

[0009] According to the present invention, it is possible to provide an information
processing device capable of preventing a player from participating in a game event
while lowering his or her rating deliberately. Moreover, according to the present
invention, it is possible to provide an information processing device capable of
quickly correcting an ability value of a player who participates in a game event while
lowering his or her rating deliberately to an ability value which reflects his or her valid

proficiency during the game event.
Brief Description of Drawings

[0010]FIG. 1 is a network configuration diagram illustrating an example of a game

system 1 according to a first embodiment of the present invention.
FIG. 2 is a block diagram illustrating a functional configuration of a server 10.

FIG. 3 is a diagram illustrating an example of a record table for managing the

records in each game of a particular player.

FIG. 4 is a block diagram illustrating a functional configuration of a game

device 20.

FIG. 5 is a flowchart illustrating an example of game progress processing

during a game event being held.

FIG. 6 is a flowchart illustrating an example of ability value calculation

processing.



Description of Embodiments

[0011]Preferred embodiments of the present invention will be described with
reference to the accompanying drawings (in the drawings, those denoted by the

same reference numerals have the same or similar configuration).
[0012][First Embodiment]

(1) Configuration

(1-1) Game system 1

FIG. 1 is a network configuration diagram illustrating an example of a game
system 1 according to a first embodiment of the present invention. Hereinafter, a
case in which the game system 1 is applied to a dart game will be described as an

example. However, the game system 1 can be applied to any other games.

[0013] The game system 1 includes a server 10 and a plurality of game devices 20.
The game devices 20 are communicably connected to the server 10 via a

communication network 2 such as the Internet.
[0014](1-2) Server 10

FIG. 2 is a block diagram illustrating a functional configuration of the server
10. The server 10 is an example of an information processing device and includes
a server communication unit 11, a server storage unit 12, and a server processing

unit 13.

[0015] The server communication unit 11 includes a communication interface circuit
for connecting the server 10 to the communication network 2 and communicates with
the communication network 2. The server communication unit 11 supplies data

received from the game device 20 and the like to the server processing unit 13.



Moreover, the server communication unit 11 transmits the data supplied from the

server processing unit 13 to the game device 20 and the like.

[0016] The server storage unit 12 includes at least one of a magnetic tape device, a
magnetic disk device, and an optical disc device, for example. The server storage
unit 12 stores computer programs (an operating system program, a driver program,
and an application program) used for processing in the server processing unit 13, a
record table to be described later, and various pieces of data related to processing.
For example, the server storage unit 12 stores a game program and the like for
playing a dart game as an application program. The game program may be
executed by the server 10 and may be executed jointly by the server 10 and the
game device 20. The computer program may be installed from a computer-
readable portable recording medium such as, for example, a CD-ROM or a DVD-

ROM into the server storage unit 12 using a known setup program or the like.

[0017] The server processing unit 13 includes one or a plurality of processors and
the peripheral circuits thereof. The server processing unit 13 is a CPU, for
example, and controls the overall operation of the server 10 in an integrated manner.
The server processing unit 13 controls the operation of the server communication
unit 11 and the like so that various processes of the server 10 are executed in an
appropriate order based on the programs and the like stored in the server storage
unit 12. The server processing unit 13 executes the processing based on the
programs (an operating system program, a driver program, an application program,

and the like) stored in the server storage unit 12.

[0018] The server processing unit 13 includes a game processing unit 131 and an
ability value calculation processing unit 132. The ability value calculation

processing unit 132 includes a determining unit 1321, a first partial ability value
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calculation unit 1322, a second partial ability value calculation unit 1323, and an
ability value calculation unit 1324. These respective units are functional modules
realized by programs executed by a processor included in the server processing unit
13. The game processing unit 131 executes the progress of a dart game in an
integrated manner as well as executing given reliability confirmation processing
related to a player. The ability value calculation processing unit 132 calculates an
ability value corresponding to valid proficiency of the player based on the game

record of the player.

[0019]FIG. 3 is a diagram illustrating an example of a record table for managing the
records in each game of a particular player. The record table stores pieces of
information including a “game ID”, an “event flag”, a “game date”, and a “record” in
correlation with each other for each game played by the player. In the example
illustrated in FIG. 3, pieces of information related to each game are arranged in

chronological order.

[0020] The “game ID” is information for identifying a game. The “event flag” is
information indicating whether the game is a game (a first game) performed in a
state where given reliability confirmation processing is not executed or a game (a
second game) performed in a state where the given reliability confirmation
processing is executed. Specifically, as illustrated in FIG. 3, an event flag related to
a game (for example, a game before a given game event) performed in a state
where the reliability confirmation processing is not executed is “0”, and an event flag
related to a game (for example, a game during a given game event) performed in a
state where the reliability confirmation processing is executed is “1”.  The “game
date” is information indicating the data when the game was played. The “record” is

information indicting the record in the game of the player. A “record” calculation
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method may employ any method depending on the type of a game. For example, in
the case of dart games, the record may be calculated depending on the results of

throwing of darts into sections such as single, double, triple, and bull.
[0021](1-3) Game device 20

FIG. 4 is a block diagram illustrating a functional configuration of the game
device 20. The game device 20 is a game device for allowing a player to play a
dart game. The game device 20 includes a game device communication unit 21, a
game device storage unit 22, an operating unit 23, a display unit 24, a card slot CS,
a card RW unit 25, a dartboard DB, a detection unit 26, a coin insert unit 27, and a

game device processing unit 28.

[0022] The game device communication unit 21 includes a communication interface
circuit for connecting the game device 20 to the communication network 2 and
communicates with the communication network 2. The game device
communication unit 21 supplies data received from the server 10, the other game
devices 20 and the like via the communication network 2 to the game device
processing unit 28. Moreover, the game device communication unit 21 transmits
data supplied from the game device processing unit 28 to the server 10, the other

game devices 20, and the like via the communication network 2.

[0023] The game device storage unit 22 includes at least one of a magnetic tape
device, a magnetic disk device, and an optical disc device, for example. The game
device storage unit 22 stores an operating system program, a driver program, an
application program, data, and the like used for processing in the game device
processing unit 28. For example, the game device storage unit 22 stores a program
and the like for playing a dart game as an application program. The computer

program may be installed from a computer-readable portable recording medium such
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as, for example, a CD-ROM or a DVD-ROM into the game device storage unit 22
using a known setup program or the like. Alternatively, the computer program may
be installed in the game device storage unit 22 by being downloaded from the server
10 or the other information processing device via the communication network 2 or

the like.

[0024] The operating unit 23 is a unit for allowing a player to perform various
operations and is realized by operation buttons and the like provided on an operation
panel, for example. The operating unit 23 receives operations of a player and
transmits signals corresponding to the operations to the game device processing unit

28 and the like.

[0025] The display unit 24 may be any device as long as it can display videos,
images, and the like, and is a liquid crystal display, an organic electro-luminescence
(EL) display, or the like, for example. The display unit 24 may be integrated with
the operating unit 23 as a liquid-crystal touch panel display, for example. The
display unit 24 displays images and videos corresponding to the data supplied from

the game device processing unit 28.

[0026] The card slot CS is an insertion slot for inserting a game card possessed by a
player. Four card slots CS are provided in the game device 20 so that a maximum
of four players can play the game. More than four card slots CS may be provided

so that more than four players can play the game.

[0027] The card RW unit 25 can read a card ID and the like recorded in the game
card possessed by a player and can write information and the like obtained as the

game result in the game card.



[0028] The dartboard DB is a board serving as the target of a dart game. The
dartboard DB is segmented into a plurality of target areas and a number of fine holes
are formed in each of the target areas. The tip of the dart thrown by a player is

received in any one of a number of holes formed in the target area.

[0029] The detection unit 26 includes a membrane switch provided to correspond to
each of the target areas to detect the dart stuck in the target area and a vibration
sensor provided to detect the thrown dart deviating the target area. The detection
unit 26 detects where in the target area the dart is stuck or not based on the signals
of the membrane switch and the vibration sensor and transmits a detection signal to

the game device processing unit 28.

[0030] The coin insert unit 27 includes an insertion slot into which a coin is inserted
and a sensor that detects the coin inserted through the insertion slot. In the game
device 20, a player can play the game by inserting a given number of coins through
the coin insertion slot. The game device 20 may be configured such that the game

can be played without inserting any coin through the coin insertion slot.

[0031] The game device processing unit 28 includes a plurality of processors and the
peripheral circuits thereof. The game device processing unit 28 is a CPU, for
example, and controls the overall operation of the game device 20 in an integrated
manner. The game device processing unit 28 controls the operation of the game
device communication unit 21 and the like so that various processes of the game
device 20 are executed in an appropriate order based on the programs and the like

stored in the game device storage unit 22.

[0032](2) Operation of game system 1



FIG. 5 is a flowchart illustrating an example of game progress processing
during a game event being held. Hereinafter, a case in which a plurality of players
serving as competition counterparts plays a dart game commonly using one game
device 20 will be described as an example. However, the flowchart can be similarly
applied to a case where respective players play the dart game using individual game

devices 20.
[0033](Step S100)

First, the game processing unit 131 of the server 10 transmits an entry
reception instruction to a given game device 20. Here, the entry reception
processing includes screen data and the like for displaying an entry reception screen

on the display unit 24 of the game device 20.
[0034](Step S101)

Subsequently, upon receiving the entry reception processing from the server
10, the game device processing unit 28 of the game device 20 performs various
processes necessary for entry reception such as displaying the entry reception
screen on the display unit 24. The game device processing unit 28 may read data
related to the entry reception screen from the game device storage unit 22 and

display the entry reception screen on the display unit 24.
[0035](Step S102)

Subsequently, the game device processing unit 28 of the game device 20
receives entry operations of a plurality of players serving as competition
counterparts. Specifically, the entry operation is performed in such a way that each
player inserts his or her card into the card slot CS and inputs necessary information

using the operating unit 23.
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[0036] (Step S103)

Subsequently, when all entry operations of a plurality of players serving as
competition counterparts are received, the game device processing unit 28 of the
game device 20 transmits entry information including information such as a player ID
related to each player to the server 10 via the game device communication unit 21.
Here, the entry information includes information indicating the game being played

during a game event.
[0037](Step S104)

Subsequently, upon receiving the entry information from the game device 20,
the game processing unit 131 of the server 10 performs authentication processing on
the player based on the entry information. Specifically, the game processing unit
131 performs the authentication processing by determining whether the received
player IDs of the players are the competition counterparts of the game scheduled in
the game event, for example. In the authentication processing, the game
processing unit 131 executes reliability confirmation processing of checking whether
the reliability of a player included in the entry information is high based on the above-
described information indicating that the game during a game event. Although a
method of the reliability confirmation processing is not particularly limited, advance
entry information received before a game event is held may be compared with the

entry information received in step S103, for example.
[0038](Step S105)

Subsequently, when the authentication processing in step S104 is successful,
the game processing unit 131 of the server 10 transmits a game start instruction to

the game device 20.

11



[0039] (Step S106)

Upon receiving the game start instruction from the server 10, the game device
processing unit 28 of the game device 20 executes dart game progress processing.
In the dart game progress processing, the dart game progresses when players throw

darts on the dartboard DB of the game device 20 sequentially.
[0040](Step S107)

Subsequently, when the dart game progress processing ends, the game
device processing unit 28 of the game device 20 transmits game result information

indicating the results of the game to the server 10.
[0041](Step S108)

Subsequently, upon receiving the game result information from the game
device 20, the game processing unit 131 of the server 10 stores the game results
included in the game result information in the server storage unit 12. In this case,
the game processing unit 131 records an event flag depending on whether the game
is during a game event and registers the game results in the “record” of the record

table stored in the server storage unit 12.
[0042] (Step S109)

Subsequently, the ability value calculation processing unit 132 of the server
10 calculates an ability value corresponding to the valid proficiency of each player
based on the record table stored in the server storage unit 12 and the game

progress processing ends.
[0043] (Specific Calculation Example of Ability Value)

(3) Calculation of Ability Value
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FIG. 6 is a flowchart illustrating an example of ability value calculation

processing of step S109. (Step S200)

First, the determining unit 1321 of the ability value calculation processing unit
132 of the server processing unit 13 determines whether the number of games
played by the player during the game event is equal to or larger than a given
specified number of games T by referring to the record table stored in the server
storage unit 12. In this case, for example, the determining unit 1321 counts how
many games having the event flag of “1” are consecutive in the latest games
registered in the record table and regards the counted number of games as the
number of games played during the game event. The given specified number of

games T is not particularly limited.
[0044](Step S201)

When the determining unit 1321 determines that the number of games played
by the player during the game event is not equal to or larger than the given specified
number of games T (is smaller than the given specified number of games T) (step
S200: No), a first partial ability value calculation unit 1322 of the ability value
calculation processing unit 132 calculates a first partial ability value. Here, the first
partial ability value is calculated based on the records of a plurality of games (first
games) having the event flag of 0 before the game event was performed as the
game played in a state where given reliability confirmation processing is not
executed. The number of the plurality of games is not particularly limited.
Moreover, the plurality of games may be a plurality of latest games. Furthermore,
the first partial ability value may be a weighted average of the records of a plurality of
games. In this case, although setting of the weighting coefficients of the records is

not particularly limited, all weighting coefficients may be 1 (in the case of simple

13



average), and the weighting coefficient of the record related to a new game may be

increased, for example.
[0045] (Step S202)

Subsequently, a second partial ability value calculation unit 1323 of the ability
value calculation processing unit 132 calculates a second partial ability value.
Here, the second partial ability value is calculated based on the records of a plurality
of games (second games) during a game event as the games performed in a state
where given reliability confirmation processing is executed. The plurality of games
is not particularly limited, and may be all games having the event flag of 1 during the
game event and may be a plurality of latest games. Moreover, the second partial
ability value may be a weighted average of the records of a plurality of games. In
this case, although setting of the weighting coefficients of the records is not
particularly limited, all weighting coefficients may be 1 (in the case of simple
average), and the weighting coefficient of the record related to a new game may be

increased, for example.
[0046] (Step S203)

Subsequently, the ability value calculation unit 1324 of the ability value
calculation processing unit 132 calculates the ability value of the player based on the
first partial ability value calculated in step S201 and the second partial ability value
calculated in step S202. The ability value may be a weighted average of the first
and second partial ability values. For example, when n is the number of games
played by the player during the given game event, T is the number of a given
specified games, P1 is the first partial ability value, and P2 is the second partial
ability value, the ability value P may be calculated as P = {(T - n)P1 + nP2}/T

(provided that T 2 n). According to the method of calculating the ability value P
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according to this equation, the ability value can be calculated before a game during a
game event is performed, and the ability value is calculated with highly reliable data
as the game event progresses. Therefore, even when a player lowers his or her
rating deliberately before a game event starts, since the ability value approaches the
valid proficiency of the player as the game event progresses, it is possible to prevent
the player from lowering his or her rating deliberately before a game event starts.
Moreover, the ability value of the player participating in a game event while lowering
his or her rating can be quickly corrected to an ability value that reflects the valid

proficiency during a game event.
[0047](Step S204)

In step S200, when the determining unit 1321 determines that the number of
games played by the player during the game event is equal to or larger than the
given specified number of games T (step S200: Yes), the ability value calculation
unit 1324 calculates the ability value based on the game during the game event.
For example, the ability value calculation unit 1324 may calculate the second partial
ability value according to the method similar to that of step S203 and regards the
second partial ability value as the ability value. Alternatively, the ability value
calculation unit 1324 may calculate the ability value based on a game during the
game event according to another method. In this way, the ability value calculation

processing ends.

[0048] As described above, the information processing device according to the first
embodiment of the present invention calculates the first partial ability value based on
the record in at least one first game performed in a state where given reliability
confirmation processing is not executed, calculates the second partial ability value

based on the record in at least one second game performed in a state where the
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given reliability confirmation processing is executed, and calculates the ability value
of the player based on the first and second ability values. Therefore, the ability
value of the player is calculated based on the highly reliable record in the game.
Therefore, it is possible to prevent a player from participating in a game event while
lowering his or her rating deliberately. Moreover, the ability value of the player
participating in a game event while lowering his or her rating can be quickly

corrected to an ability value that reflects the valid proficiency during a game event.
[0049](4) Modification

The ability value P can be calculated by any calculation equation as long as it
is based on the first and second partial ability values. For example, the ability value
P may be calculated as P = min[P1, {(T - n)P1 + nP2}/T]. Here, “min” represents
taking the smallest value among a plurality of values in the parentheses. Thatis, P
= min[P1, {(T - n)P1 + nP2}/T] represents taking the smallest value among P1 and
{(T-n)P1+nP2}/T. According to this equation, since the ability value P never falls
below the first partial ability value P1, it is possible to prevent the rating from being
lowered deliberately even during a game event as well as before the game event.
Specifically, it is possible to prevent an unfair behavior such as playing with less
effort deliberately in an early stage of a game event and playing with the actual

ability in a final stage of the game event.

[0050] The present invention is not limited to the above-described embodiment but
can be implemented in various other forms without departing from the spirit of the
present invention. Therefore, the embodiment is a simple example only in all
respects and is not construed as limiting. For example, the above-described
processing steps may be executed in any order or in parallel within a range where

any inconsistency is created in the processing content. Moreover, another step
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may be added between the processing steps. Moreover, a step described as one
step may be executed in a plurality of divided steps, and steps described as a

plurality of divided steps may be grasped as one step.

Reference Signs List

[0051]
1 Game system
2 Communication network

10 Server

11 Server communication unit

12 Server storage unit

13 Server processing unit

131 Game processing unit

132  Ability value calculation processing unit
1321 Determining unit

1322 First partial ability value calculation unit
1323 Second partial ability value calculation unit
1324 Ability value calculation unit

20  Game device

21 Game device communication unit

22 Game device storage unit

23 Operating unit
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24

25

26

27

28

CS

DB

Display unit

Card RW unit

Detection unit

Coin insert unit

Game device processing unit
Card slot

Dartboard
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Claims

1. An information processing device that is connected to a plurality of game
devices and a storage unit that stores records of a player in individual games and is
used for calculating an ability value corresponding to valid proficiency of the player,
the information processing device comprising: an authentication unit that performs
authentication of entry information received from any of the plurality of game
devices;

a game processing unit that stores records of the player in games received
from any of the plurality of game devices in association with a flag indicating whether
the game is performed in a state where the authentication has been executed or not;

a first partial ability value calculation unit that determines at least one first
game performed in a state where the authentication has not been executed based on
the flag, and calculates a first partial ability value based on the records in the at least
one first game;

a second partial ability value calculation unit that determines at least one
second game performed in a state where the authentication has been executed based
on the flag, and calculates a second partial ability value based on the records in the at
least one second game; and

a player ability value calculation unit that calculates the ability value of the

player based on the first partial ability value and the second partial ability value.

2. The information processing device according to claim 1, wherein the first
partial ability value calculation unit calculates a weighted average of the records in

the at least one first game as the first partial ability value.

3. The information processing device according to any one of claims 1 to 2,
wherein the second partial ability value calculation unit calculates a weighted
average of the records in the at least one second game as the second partial ability

value.

4, The information processing device according to any one of claims 1 to 3,
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wherein the player ability value calculation unit calculates a weighted average of the

first partial ability value and the second partial ability value as the ability value.

5. The information processing device according to claim 5, wherein the player
ability value calculation unit calculates, as the ability value, a value P represented by
an expression:

P ={(T-n)P1+nP2}/T,

wherein n is a number of times the second game has been played, T is a
given specified number of games, P1 is the first partial ability value, and P2 is the

second partial ability value.

6. The information processing device according to claim 5, wherein the player
ability value calculation unit calculates, as the ability value, a value P represented by
an expression:

P = min[P1, {(T - n)P1 + nP2}/T],

wherein n is a number of times the second game has been played, T is a
given specified number of games, P1 is the first partial ability value, and P2 is the

second partial ability value.

7. A program for causing a computer connected to a plurality of game devices
and a storage unit that stores records of a player in individual games to function as:

means for performing authentication of entry information received from any of
the plurality of game devices;

means for storing records of the player in games received from any of the
plurality of game devices in association with a flag indicating whether the game is
performed in a state where the authentication has been executed or not;

means for determining at least one first game performed in a state where the
authentication has not been executed based on the flag, and for calculating a first
partial ability value based on the records in at least one first game;

means for determining at least one second game performed in a state where
the authentication has been executed based on the flag, and for calculating a second

partial ability value based on the records in at least one second game; and
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means for calculating an ability value corresponding to valid proficiency of

the player based on the first partial ability value and the second partial ability value.
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