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(57) ABSTRACT 

It is an object of the invention to provide a communication 
game apparatus, a communication game system, a commu 
nication game method, and a communication game program 
that can improve, in a competitive game, the feeling of 
realistic sense of the game by preventing actions of charac 
ters from becoming unnatural. Plural game terminals 10 
serving as the other communication game apparatuses 
excluding the apparatus of oWn are connected to the game 
terminal 10 serving as the oWn communication game appa 
ratus via communication lines. The game terminal 10 serv 
ing as the oWn apparatus includes a communication-fre 
quency setting section 150 that variably set a 
communication frequency of transmitting and receiving 
game data between the game terminal 10 serving as the oWn 
apparatus and each of the other plural game terminals 10 
serving as the other apparatuses according to contents of a 
game in progress and a transmitting section 144, a receiving 
section 146, and a communication interface section 160 that 
perform transmission and reception of the game data 
between the game terminal 10 serving as the oWn apparatus 
and each of the other plural game terminals 10 at the 
communication frequency set by the communication-fre 
quency setting section 150. 
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COMMUNICATION GAME APPARATUS, SYSTEM, 
METHOD AND PROGRAM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a communication 
game apparatus, a communication game system, a commu 
nication game method, and a communication game program 
for playing a competitive game by transmitting and receiv 
ing game data among plural apparatuses. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, there is knoWn a competitive car 
race game for performing a car race by connecting plural 
game terminals to one another via a netWork and operating 
operation units provided in the respective game terminals to 
drive vehicles in a game space (see, for example, Japanese 
Patent Application Laid-Open No. 2002-28373). There is 
also knoWn a game system for controlling a data quantity of 
communication via a netWork by game terminals by means 
of designating a siZe of a partial game World using plural 
game terminals (see, for example, Japanese Patent Applica 
tion Laid-Open No. 2002-253866). 

[0005] In playing a competitive car race game using plural 
game terminals connected to one another via a netWork, 
When data necessary for the game is transmitted and 
received among the respective game terminals, as the num 
ber of game terminals participating in the game increases, a 
data quantity transmitted and received among the respective 
game terminals increases. HoWever, usually, since there is a 
limit in a communication band usable by the respective 
game terminals, When a data quantity transmitted and 
received is excessively large, excessive time is required for 
the transmission and reception of the data. Therefore, a long 
time is required until the respective game apparatuses 
receive data of the other game terminals or an interval for 
receiving data is extended to deteriorate computation accu 
racy in computing actions of opponents at a predetermined 
interval. Thus, the actions of the opponents become unnatu 
ral to spoil the feeling of realistic sense of the game. It is 
possible to reduce a data quantity transmitted and received 
betWeen the respective game terminals and the netWork by 
using the method of the game system disclosed in Japanese 
Patent Application Laid-Open No. 2002-253866. HoWever, 
the same problem occurs after all When the number of game 
terminals increases and a data quantity exceeds the commu 
nication band. Therefore, this method does not present a 
fundamental solution. 

SUMMARY OF THE INVENTION 

[0006] The invention has been devised in vieW of such 
problems and it is an object of the invention to provide a 
communication game apparatus, a communication game 
system, a communication game method, and a communica 
tion game program that can improve, in a competitive game, 
the feeling of realistic sense of the game by preventing 
actions of opponents from becoming unnatural. 

[0007] A communication game apparatus of the invention 
is a communication game apparatus to Which plural oppo 
nent game apparatuses (the other plural communication 
apparatuses) are connected via communication lines. The 
communication game apparatus includes: a communication 
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frequency setting unit that variably sets a communication 
frequency of transmitting and receiving game data betWeen 
the communication game apparatus and each of the plural 
opponent game apparatuses according to contents of a game 
in progress; and a communicating unit that performs trans 
mission and reception of the game data betWeen the com 
munication game apparatus and each of the plural opponent 
game apparatuses at the communication frequency set by the 
communication-frequency setting unit. 

[0008] A communication game system of the invention is 
a communication game system in Which plural communi 
cation game apparatuses are connected to one another via a 
netWork. Each of the plural communication game appara 
tuses includes: a communication-frequency setting unit that 
variably sets a communication frequency of transmitting and 
receiving game data betWeen the communication game 
apparatus and each of the other plural communication game 
apparatuses excluding the oWn apparatus according to con 
tents of a game in progress; and a communicating unit that 
performs transmission and reception of the game data 
betWeen the communication game apparatus and each of the 
plural communication game apparatuses excluding the oWn 
apparatus at the communication frequency set by the com 
munication-frequency setting unit. 

[0009] A communication game method of the invention is 
a communication game method of transmitting and receiv 
ing game data in a communication game system in Which 
plural communication game apparatuses are connected to 
one another via a netWork. The communication game 
method includes: a communication-frequency setting step of 
variably setting, in each of the plural communication game 
apparatuses, a communication frequency of transmitting and 
receiving game data betWeen the communication game 
apparatus and each of the other plural communication game 
apparatuses excluding the oWn apparatus according to con 
tents of a game in progress; and a communicating step of 
performing transmission and reception of the game data 
betWeen the communication game apparatus and each of the 
plural communication game apparatuses excluding the oWn 
apparatus at the communication frequency set in the com 
munication-frequency setting step. 

[0010] A communication game program of the invention is 
a communication game program that causes a computer to 
function as: a communication-frequency setting unit that 
variably sets a communication frequency of transmitting and 
receiving game data betWeen a communication game appa 
ratus and each of plural opponent game apparatuses con 
nected to the communication game apparatus via commu 
nication lines according to contents of a game in progress; 
and a communicating unit that performs transmission and 
reception of the game data betWeen the communication 
game apparatus and each of the plural opponent game 
apparatuses at the communication frequency set by the 
communication-frequency setting unit. 

[0011] Consequently, When transmission and reception of 
game data are performed betWeen the communication game 
apparatus and the plural opponent game apparatuses (or, the 
other plural communication game apparatuses), it is possible 
to set a communication frequency for each of the appara 
tuses according to contents of the game. Thus, it is possible 
to increase a frequency of acquiring game data concerning 
a part of opponent characters (the other characters excluding 



US 2007/0117632 Al 

the player-character) according to importance or the like, 
prevent actions from becoming unnatural by improving 
accuracy of prediction of the actions, and improve the 
feeling of realistic sense of the game. 

[0012] It is desirable that the communication game appa 
ratus further includes a character-action computing unit that 
computes, on the basis of the game data received by the 
communicating unit, an action of a player-character corre 
sponding to the oWn apparatus and actions of plural oppo 
nent characters corresponding to the plural opponent game 
apparatuses (or, the other plural communication game appa 
ratuses), respectively, and the communication-frequency 
setting unit sets a communication frequency on the basis of 
a relative relation betWeen the player-character and each of 
the plural opponent characters. This makes it possible to 
reduce an interval of acquisition of game data concerning 
opponent characters having a close relative relation With the 
player-character. 

[0013] It is desirable that the communication-frequency 
setting unit sets a high communication frequency betWeen 
the communication game apparatus and opponent game 
apparatuses (or, the other communication game apparatuses) 
corresponding to opponent characters close to the player 
character and sets a loW communication frequency betWeen 
the communication game apparatus and opponent game 
apparatuses (or, the other communication game apparatuses) 
corresponding to opponent characters distant from the 
player-character. Consequently, since data is frequently 
acquired for opponent characters present around the player 
character operated by the player, it is possible to reduce a 
degree of impression that actions of characters are unnatural. 
It is possible to reduce a data quantity of transmitted and 
received game data by setting a long interval of acquisition 
of data for opponent characters having loW importance and 
distant from the communication game apparatus. 

[0014] It is desirable that the communication-frequency 
setting unit sets a high communication frequency betWeen 
the communication game apparatus and opponent game 
apparatuses corresponding to opponent characters highly 
likely to affect an action of the player-character and sets a 
loW communication frequency betWeen the communication 
game apparatus and the opponent game apparatuses corre 
sponding to the other opponent characters. Consequently, 
since data is frequently acquired for opponent characters 
highly likely to affect actions of the player-character oper 
ated by the player, it is possible to reduce a degree of an 
impression that actions of characters are unnatural. Further, 
it is possible to reduce a data quantity of transmitted and 
received game data by setting a long interval of acquisition 
of data for opponent characters that are less likely to affect 
actions of the player-characters. 

[0015] Further, it is desirable that a predetermined com 
munication bandWidth is set for at least one of the trans 
mission and the reception of game data via the communi 
cation lines and the communication-frequency setting unit 
includes a bandWidth setting unit that sets a proportion of a 
bandWidth to be allocated to each of the plural opponent 
game apparatuses (or, the other communication game appa 
ratuses) to a communication bandWidth according to a level 
of a communication frequency. This makes it possible to 
allocate limited communication bandWidth to each of the 
opponent game apparatuses (or, to each of the other com 
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munication game apparatuses) and effectively use the com 
munication bandWidth and makes it possible to secure a 
relatively Wide bandWidth for opponent characters having a 
relatively close relation and realiZe prompt data acquisition. 

[0016] It is desirable that a ?xed value is set for one traf?c 
of game data transmitted and received betWeen the commu 
nication game apparatus and each of the plural opponent 
game apparatuses (or, the other communication game appa 
ratuses) and the communication-frequency setting unit fur 
ther includes a transmission-timing judging unit that accu 
mulates values of the bandWidth allocated, Which are set by 
the bandWidth setting unit, for the respective opponent game 
apparatuses (or, for the respective other communication 
game apparatuses) and judges that transmission timing for 
the game data has come When the accumulated values 
reaches the ?xed value. This makes it possible to transmit 
and receive the game data at a frequency according to each 
of the communication bandWidth allocated. 

[0017] It is desirable that the transmission-timing judging 
unit performs a judging operation at a predetermined time 
interval. Consequently, since it is judged Whether transmis 
sion of the game data is performed every ?xed interval, it is 
possible to transmit the game data at a shorter interval as a 
communication bandWidth secured is Wider. 

[0018] It is desirable that, When a degree of cooperation 
betWeen the player-character corresponding to the oWn 
apparatus and each of the plural opponent characters corre 
sponding to the plural opponent game apparatuses is set 
according to game contents, the communication-frequency 
setting unit sets a communication frequency taking into 
account the degree of cooperation. This makes it possible to 
set a high communication frequency for opponent game 
apparatuses of opponent characters that have a high degree 
of cooperation, for example, have a speci?c relation With the 
player-character. 

[0019] It is desirable that parameters indicating individu 
alities of the respective opponent characters are set for each 
of the plural opponent characters corresponding to the plural 
opponent game apparatuses and the communication-fre 
quency setting unit sets a communication frequency accord 
ing to the parameters. This makes it possible to acquire game 
data at a high communication frequency for, for example, 
opponent characters that have high ability values and are 
capable of performing quick movements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a diagram shoWing an overall con?gura 
tion of a competitive game system according to an embodi 
ment of the invention; 

[0021] FIG. 2 is a diagram shoWing a detailed con?gura 
tion of a game terminal; 

[0022] FIG. 3 is a How chart shoWing an operation pro 
cedure mainly related to transmission of game data per 
formed in the game terminal; 

[0023] FIG. 4 is a diagram shoWing a speci?c example of 
distance calculation; 

[0024] FIG. 5 is a diagram shoWing a speci?c example of 
a usable bandWidth calculated on the basis of a distance 
shoWn in FIG. 4; and 
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[0025] FIGS. 6A and 6B are diagrams showing speci?c 
examples of an operation for accumulating data and an 
operation for judging transmission timing. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] A competitive communication game system 
according to an embodiment of the invention Will be here 
inafter explained in detail With reference to the accompa 
nying draWings. FIG. 1 is a diagram shoWing an overall 
con?guration of the competitive communication game sys 
tem according to this embodiment. As shoWn in FIG. 1, the 
competitive communication game system according to this 
embodiment includes plural game terminals 10 connected to 
one another via a netWork 30 and a game server 20. For 
example, it is possible to use the Internet or the like as the 
netWork 20. The respective game terminals 10 and the 
netWork 30 are alWays connected. The respective game 
terminals 10 are used to play a competitive car race game. 
Players can drive racing cars of the players themselves along 
a course provided in a virtual three-dimensional game space 
and participate in a car race by using the game terminals 10. 

[0027] FIG. 2 is a diagram shoWing a detailed con?gura 
tion of the game terminal 10. As shoWn in FIG. 2, the game 
terminal 10 according to this embodiment includes a game 
apparatus 100 that performs a predetermined game compu 
tation and outputs a video signal of a game screen and an 
audio signal of various kinds of sound effect or the like by 
executing a communication game program stored in a DVD 
ROM 190 serving as an information recording medium, a 
television monitor apparatus 200 connected to the game 
apparatus 100, and a controller 300 manually operated by 
players. 
[0028] The television monitor apparatus 200 includes a 
display 210 that displays a game screen on a display screen 
on the basis of a video signal inputted from the game 
apparatus 100 and a speaker 220 that converts an audio 
signal inputted from the game apparatus 100 into sound. The 
display 210 is constituted by, for example, a CRT (cathode 
ray tube), an LCD (a liquid crystal display), or a liquid 
crystal projector. The controller 300 includes a cross key that 
can arbitrarily point eight directions and plural push button 
sWitches that are selectively depressed as required. In order 
to give a player the feeling of actually participating in a car 
race, a controller dedicated for vehicle driving game includ 
ing a steering Wheel and a transmission may be used. 

[0029] The game apparatus 100 includes a game comput 
ing section 110, a communication interface section (com 
munication IF) 160, an image generating section 180, an 
image output section 182, an audio output section 184, and 
a disk reading section 188. The game computing section 110 
is for performing various kind of game computation. The 
game computing section 110 is realiZed by, for example, 
executing a communication game program using a computer 
including a CPU, a ROM, and a RAM. Details of the game 
computing section 110 Will be described later. 

[0030] The image generating section 180 converts, on the 
basis of data concerning positions and the like of respective 
objects in a three-dimensional game space obtained by the 
computation by the game computing section 110 and eye 
point positions set at the time, the respective objects in the 
three-dimensional game space into a projected plane of a 
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predetermined eye-point coordinate system and generates a 
tWo-dimensional game image. Image data corresponding to 
the tWo-dimensional game image generated is stored in a 
VRAM built in the image generating section 180. In the 
communication game system according to this embodiment, 
it is possible to play a competitive car race game. The 
respective objects in the three-dimensional game space 
include a vehicle serving as a player-character to Which a 
player gives an action instruction by operating the game 
terminal 10 serving as an oWn apparatus and vehicles 
serving as opponent characters (the other characters exclud 
ing the player-character) to Which the other players give 
action instructions by operating the other game terminals 10. 

[0031] The image output section 182 outputs video signals 
to the display 210 of the television monitor apparatus 200 by 
reading out image data, Which are generated by the image 
generating section 180 and stored in the VRAM, in an order 
of scanning and converting the image data into NTSC 
signals. The audio output section 184 converts various sound 
data outputted from the game computing section 110 into 
analog audio signals and outputs the audio signals to the 
speaker 220 in the television monitor apparatus 200. 

[0032] The disk reading section 188 is for reading various 
data stored in the DVD-ROM 190 inserted therein. A com 
munication game program including image data necessary 
for displaying high-de?nition graphics is stored in the DVD 
ROM 190. The disk reading section 188 sends the commu 
nication game program read from the DVD-ROM 190 to the 
game computing section 110. In this embodiment, the DVD 
ROM 190 is used to record the communication game 
program and the like. HoWever, other recording media such 
as a CD-ROM, a ROM cartridge and a memory card in 
Which a semiconductor memory is used, and a hard disk 
device may be used. 

[0033] The game computing section 110 includes a game 
processing section 120, a movement calculating section 130, 
a transmission-data storing section 140, a reception-data 
storing section 142, a transmitting section 144, a receiving 
section 146, and a communication-frequency setting section 
150. 

[0034] The game processing section 120 performs pro 
cessing for progress of the car race game according to this 
embodiment. The movement calculating section 130 calcu 
lates movements of respective vehicles serving as three 
dimensional objects participating in the car race game 
(including both the vehicle serving as the player-character 
corresponding to the game terminal 10 operated by the 
player and the vehicles serving as the opponent characters 
corresponding to the other game terminals 10). This move 
ment calculation includes computation such as movements 
of the other vehicles vieWed from a virtual eye point position 
corresponding to the player and judgment of collisions 
betWeen the vehicles. In this embodiment, such a movement 
calculation is performed by the movement calculating sec 
tion 130 and other various kinds of processing necessary for 
progress of the car race game are performed by the game 
processing section 120. HoWever, all of these kinds of 
processing may be performed by either one of the game 
processing section 120 and the movement calculating sec 
tion 130, and the other one of the game processing section 
120 and the movement calculating section 130 maybe elimi 
nated. 
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[0035] The transmission-data storing section 140 stores 
game data concerning the vehicle serving as the player 
character calculated by the movement calculating section 
130 and game data concerning the game progress outputted 
from the game processing section 120 as transmission data. 
This transmission data is read out by the transmitting section 
144 at predetermined timing and transmitted to each of the 
other game terminals 10 via the communication interface 
section 160 and the netWork 30. Game data is also sent from 
the other game terminals 10 via the netWork 30. The 
receiving section 146 receives the game data via the com 
munication interface section 160 and stores the game data in 
the reception-data storing section 142. The movement cal 
culating section 130 performs the movement calculation on 
the basis of the data (reception data) concerning the vehicles 
serving as the opponent characters stored in the reception 
data storing section 142, a position of the vehicle serving as 
the player-character at that point in time, and the like. This 
movement calculation is performed at a predetermined inter 
val (e.g., an interval of 1/60 second). HoWever, When the 
reception data of the opponent characters stored in the 
reception-data storing section 142 is not updated at this 
interval, a predicted value obtained by the last movement 
calculation is used instead of the reception data. 

[0036] The communication-frequency setting section 150 
variably sets a communication frequency of transmitting and 
receiving game data betWeen the game terminal 10 corre 
sponding to the oWn apparatus and the other game terminals 
10 according to contents of a game in progress. For example, 
the communication-frequency setting section 150 sets a 
communication frequency on the basis of, for example, a 
relative relation betWeen the player-character and each of 
the plural opponent characters. Speci?cally, the communi 
cation-frequency setting section 150 sets a high communi 
cation frequency betWeen the game terminal 10 correspond 
ing to the player-character and the game terminals 10 
corresponding to the opponent characters highly likely to 
affect an action of the player-character and sets a loW 
communication frequency betWeen the game terminal 10 
corresponding to the player-character and the game termi 
nals 10 corresponding to the other opponent characters. 
Therefore, a communication-frequency setting section 150 
has the bandWidth setting section 152 and a transmission 
timing judging section 154. The bandWidth setting section 
152 sets allocation of bandWidth of lines used for commu 
nication betWeen the game terminals 10 and the netWork 30 
via the communication interface section 160. The lines 
include an uplink line used for transmitting data from the 
game terminals 10 to the netWork 30 and a doWnlink line 
used for transmitting data from the netWork 30 to the game 
terminals 10. In this embodiment, the bandWidth setting 
section 152 performs processing for variably allocating 
bandWidth of the uplink line to each of the game terminals 
10 other than the oWn apparatus. Since the processing for 
allocation of the bandWidth of the uplink line is performed 
in the respective game terminals 10 using the same algo 
rithm, as a result, allocation of bandWidth is performed for 
the doWnlink line on Which data is sent from the respective 
game terminals 10 serving as the other apparatus to the game 
terminal serving as the oWn apparatus. The transmission 
timing judging section 154 judges, on the basis of the 
bandWidth allocated to the respective game terminals 10 by 
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the bandWidth setting section 152, timing for transmitting 
game data from the transmitting section 144 for each of the 
game terminals 10. 

[0037] The communication-frequency setting section 150 
corresponds to the communication-frequency setting unit, 
the transmitting section 144, the receiving section 146, and 
the communication interface section 160 correspond to the 
communicating unit, the movement calculating section 130 
corresponds to the character-action computing unit, the 
bandWidth setting section 152 corresponds to the bandWidth 
setting unit, and the transmission-timing judging section 154 
corresponds to the transmission-timing judging unit. The 
game terminal 10 serving as the oWn apparatus corresponds 
to the communication game apparatus and the other game 
terminals 10 excluding the oWn apparatus correspond to the 
opponent game apparatuses (the other communication game 
apparatuses). 

[0038] The competitive communication game system 
according to this embodiment has such a con?guration. 
Operations of the competitive communication game system 
Will be explained. The car race game according to this 
embodiment Will be schematically described beloW. 

[0039] (1) Any one of the game terminals 10 can request 
the game server 20 to hold a car race. A unit of the car race 

opened in response to this request is referred to as “session”. 
The game terminal 10 requesting to hold the car race 
thereafter acts as a dealer to perform processing for progress 
of an overall operation of the car race. 

[0040] (2) A maximum number of game terminals 10 
alloWed to participate in one session is determined in 
advance at the time of creation of the session. Participation 
in the session from the other game terminals 10 is accepted 
until the number of game terminals reaches the maximum 
number during an entry period. 

[0041] (3) The car race is performed by the game terminals 
10 (players) that indicate an intention to participate in the 
session. As states of a player, there are three states, namely, 
“in a race”, “Watching”, and “stand by in a lobby”. “In a 
race” is a state in Which the player is actually participating 
in the car race. The player in this state actually operates the 
controller 300 provided in the game terminal 110 to virtually 
drive a vehicle. “Watching” is a state in Which the player 
capable of participating in the car race is Watching the race 
Without participating in the race. The player in this state can 
Watch details of the race from a predetermined camera 
position. “Stand by in a lobby” is a state in Which, When the 
car race has already started, the player is Waiting to partici 
pate in the next car race in the state of “in a race” or 
“Watching”. The player in this state can learn a progress state 
of the entire car race (e.g., race progress is indicated by a 
schematic diagram). 

[0042] (4) The game terminal 10 requests the game server 
20 to hold a car race. HoWever, after a session is created, the 
game terminal 10 acting as the dealer performs processing 
for progress of a car race game of this session. Transmission 
and reception of game data (e.g., positional information of 
vehicles serving as three-dimensional objects operated by 
the respective players) among the game terminals 10 in any 
one of the states “in a race”, “Watching”, and “standby in a 
lobby” are performed by one-to-one communication 
betWeen the game terminals 10. 
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[0043] FIG. 3 is a ?owchart showing an operation proce 
dure mainly related to transmission of game data performed 
in the game terminal 10. It is assumed that a ?xed commu 
nication bandwidth is allocated to the game data to be 
transmitted as a result of processing by the game processing 
section 120, and that bandwidth used for transmitting game 
data concerning the player-character calculated by the 
movement calculating section 130 to the game terminals 10 
other than the own apparatus are variably allocated within 
the remaining communication bandwidth. An operation pro 
cedure for variably allocating the bandwidth is shown in 
FIG. 3. 

[0044] The movement calculating section 130 calculates, 
on the basis of data concerning the vehicles serving as the 
respective opponent characters sent from the other game 
terminals 10 and stored in the reception-data storing section 
142, a position of the vehicle serving as the player-character 
(“the vehicle serving as the player-character” is hereinafter 
simply referred to as “player-character” and “the vehicles 
serving as the opponent characters” are simply referred to as 
“opponent characters”), and the like, movements of the 
respective vehicles serving as the player-character and the 
opponent characters (step 100). Data indicating a position of 
the player-character and the like obtained by this calculation 
is stored in the transmission-data storing section 140 (step 
101). 
[0045] The bandwidth setting section 152 calculates dis 
tances between the player-character and the respective oppo 
nent characters (step 102). For example, linear distances 
between a center coordinate of the player-character and 
center coordinates of the respective opponent characters are 
calculated. The bandwidth setting section 152 calculates a 
usable bandwidth for each of the game terminals 10 on the 
basis of the linear distances calculated (step 103). 

[0046] FIG. 4 is a diagram showing a speci?c example of 
the distance calculation. FIG. 5 is a diagram showing a 
speci?c example of usable bandwidth calculated on the basis 
of distances shown in FIG. 4. In FIG. 4, Ato E indicate ?ve 
game terminals 10 that are participating in an identical 
session. In order to distinguish the game terminals 10 from 
one another, the game terminals 10 are represented as game 
terminals 10A to 10E. Each value shown in FIG. 4 indicates 
a distance between the player-character and each of the 
opponent characters corresponding to game terminals 10, 
respectively. For example, when attention is directed to the 
player-character corresponding to the game terminal 10C, 
distances (30, 15, 40, and 10) between the player-character 
and opponent characters corresponding to the game termi 
nals 10A, 10B, 10D, and 10E, respectively, are calculated by 
the bandwidth setting section 152 of the game terminal 10C. 
The bandwidth setting section 152 of the game terminal 10C 
sets, according to the distances between the player-character 
and the respective opponent characters, usable bandwidth 
corresponding to the game terminals 10A, 10B, 10D, and 
10E such that, for example, there are more usable bandwidth 
for the closer game terminals. 

[0047] The game terminal 10C shown in FIG. 4 is spe 
ci?cally explained as follows. As shown in FIG. 5, it is 
assumed that a bandwidth of 64 kbps is secured as a 
bandwidth usable for transmitting game data from the game 
terminal 10C to the other game terminals 10A, 10B, 10D, 
and 10E. It is assumed that, in the bandwidth of 64 kbps, an 
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area of 14 kbps indicated by F is ?xedly used for transmit 
ting a result of processing by the game processing section 
120 and the like and the remaining bandwidth of 50 kbps is 
usable for transmission of game data obtained as a result of 
the calculation by the movement calculating section 130 and 
is allocated to the other game terminals 10A, 10B, 10D, and 
10E. 

[0048] The bandwidth setting section 152 of the game 
terminal 10C performs processing for dividing the remain 
ing bandwidth (50 kbps) at a ratio proportional to inverses 
of the distances to the respective opponent characters. As 
shown in FIG. 4, since the distances from the player 
character corresponding to the game terminal 10C to the 
respective opponent characters corresponding to the other 
game terminals 10A, 10B, 10D, and 10E are 30, 15, 40, and 
10, processing for allocating the remaining bandwidth at a 
ratio of 1/30:1/15:1/40:1/10 is performed. As a result, as 
shown in FIG. 5, bandwidths of 7 kbps, 15 kbps, 6 kbps, and 
22 kbps are allocated to the game terminals 10A, 10B, 10D, 
and 10E, respectively. 

[0049] The transmission-timing judging section 154 per 
forms, for the game terminal 10 that is one of destinations 
to which the game data is transmitted, processing for accu 
mulating the usable bandwidth calculated in step 103 (step 
104). For the game terminal 10C, there are the game 
terminals 10A, 10B, 10D, and 10E that are destinations to 
which the game data is transmitted. The accumulation of the 
usable bandwidth is performed for, for example, the game 
terminal 10A among the game terminals. The transmission 
timing judging section 154 judges whether the accumulated 
value has exceeded a capacity of the transmission data (step 
105). 
[0050] For example, it is assumed that a capacity neces 
sary for transmitting data obtained as a result of the calcu 
lation by the movement calculating section 130 is 60 bytes. 
It is also assumed that the operations shown in FIG. 3 are 
repeated at an interval of 1/60 second, which is an interval for 
updating a game image. In other words, when it is attempted 
to transmit data of 60 bytes at the interval of 1/60 second, a 
bandwidth of 60><8><60=28 kbps is required. The transmis 
sion-timing judging section 154 judges whether the accu 
mulated value has exceeded 28 kbps which is necessary for 
transmission of the game data. When the accumulated value 
has exceeded 28 kbps, affirmative judgment is performed in 
the judgment instep 105. Then the transmission-timing judg 
ing section 154 sends a transmission instruction to the 
transmitting section 144. In response to this transmission 
instruction, the transmitting section 144 reads out game data 
stored in the transmission-data storing section 140 at that 
point and transmits the game data to the game terminal 10A 
(step 106). Thereafter or, when the accumulated value has 
not exceeded the capacity necessary for data transmission, 
after negative judgment is performed in step 105, the trans 
mission-timing judging section 154 judges whether there are 
the other destination game terminals 10 to which the game 
data is transmitted (step 107). When there are the other game 
terminals 10 (as described above, when presence or absence 
of transmission is judged only for the game terminal 10A, 
there are the other game terminals 10B, 10D, and 10E), 
affirmative judgment is performed. The transmission-timing 
judging section 154 returns to step 104 and the same 
processing is repeated for the other game terminals 10. 
When presence or absence of transmission is judged for all 
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the destination game terminals 10A, 10B, 10D, and 10E, to 
Which the game data is transmitted, and a transmission 
operation for the game terminals 10 meeting condition for 
transmitting the game data is completed, negative judgment 
is performed in the judgment in step 107. A series of data 
transmission operation performed at the interval of 1/60 
second is completed. 

[0051] FIGS. 6A and 6B are diagrams shoWing speci?c 
examples of the data accumulation operation (step 104) and 
the transmission-timing judgment operation (step 105). As 
described above, the bandWidth of 28 kbps is required for 
transmission of the game data. It is assumed that the 
bandWidth setting section 152 of the game terminal 10C has 
allocated 7 kbps as a usable bandWidth corresponding to the 
distance “30” to the opponent character corresponding to the 
game terminal 10A at certain timing. In case Where an 
accumulated value to that point in time is “0”, as shoWn in 
FIG. 6A, an accumulated value at that time is 7 kbps. Since 
the accumulated value has not exceeded the data quantity 28 
kbps, Which is the condition for data transmission, the game 
data is not transmitted to the game terminal 10A at this point 
in time. 

[0052] It is assumed that, When the distance betWeen the 
game terminal 10C and the opponent character correspond 
ing to the game terminal 10A suddenly decreased to “10” at 
the next timing after the elapse of 1/60 seconds, the band 
Width setting section 152 of the game terminal 10C allocated 
22 kbps as a usable bandwidth corresponding to this distance 
“10”. Since the accumulated value to that point is “7 kbps”, 
as shoWn in FIG. 6B, an accumulated value at that point 
becomes 7+22=29 kbps, Which exceeds the condition, the 
data quantity of 28 kbps, at this point in time. Thus, the game 
data is transmitted to the game terminal 10A at this timing. 
Although the accumulated value is reset once the data is 
transmitted, a value of the accumulated value exceeding 28 
kbps at the time of transmission (1 kbps in the example 
shoWn in FIG. 6B) is used as an initial value of the 
accumulated value after being reset. 

[0053] As described above, in the communication game 
system according to this embodiment, in performing trans 
mission and reception of game data betWeen the game 
terminal 10 serving as the oWn apparatus and the game 
terminals 10 serving as the plural opponent game appara 
tuses, it is possible to set a communication frequency for 
each of the apparatuses according to contents of a game. 
This makes it possible to increase a frequency of acquiring 
game data concerning a part of opponent characters accord 
ing to importance or the like, prevent actions from becoming 
unnatural by improving accuracy of prediction of the 
actions, and improve the feeling of realistic sense of the 
game. In particular, it is possible to reduce an interval of 
acquisition of game data concerning opponent characters 
having a close relative relation With the player-character and 
likely to affect an action of the player-character, speci?cally, 
opponent characters present near the player-character, to 
reduce a degree of an impression that actions become 
unnatural. Further, for the other opponent characters, it is 
possible to reduce a data quantity of transmitted and 
received game data by extending an interval of acquisition 
of data. 

[0054] Since the limited communication bandWidth is 
variably allocated to each of the game terminals 10 to 
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effectively use the communication bandWidth, it is possible 
to secure a relatively large bandWidth for opponent charac 
ters having a relatively close relation and to realiZe prompt 
data acquisition. 
[0055] The invention is not limited to the embodiment 
described above. Various modi?cations are possible Without 
departing from the scope of the invention. For example, in 
the embodiment, the allocation of bandWidth proportional to 
inverses of distances among the respective characters is 
performed. HoWever, since a Wider bandWidth has to be 
secured for shorter distance, the allocation of bandWidth 
may be proportional to inverses of squares of the distances 
or proportional to inverses of roots of the distances. Further, 
the distances may be classi?ed into plural stages to allocate 
the same bandWidth to the game terminals 10 corresponding 
to the opponent characters classi?ed into the same stage. 

[0056] In the embodiment, it is assumed that a capacity of 
the game data transmitted to the respective game terminals 
10 as a result of the calculation by the movement calculating 
section 130 is ?xed (60 bytes). HoWever, this value maybe 
set larger as a distance is smaller and set smaller as a 
distance is larger. It is also assumed that a total bandWidth 
usable for data transmission to all the game terminals 10 is 
?xed (at 64 kbps) HoWever, since this value is changeable 
according to an environment of connection to the netWork 
30 and the like, the value of the bandWidth may be variably 
set at a time When all the game terminals 10 participating in 
a session are determined. For example, a communication 
bandWidth may be set for each session by, for example, 
actually transmitting and receiving a ?xed quantity of data 
to measure a bandWidth or checking an upper limit value of 
bandWidth usable for the respective game terminals 10. 

[0057] In the embodiment, a communication frequency is 
set according to a distance betWeen the player-character and 
the opponent character. HoWever, When a degree of coop 
eration betWeen the player-character corresponding to the 
game terminal 10 serving as the oWn apparatus and the 
opponent characters corresponding to the other game termi 
nals 10 is set according to game contents, the communica 
tion-frequency setting section 150 may set a communication 
frequency taking into account the degree of cooperation. For 
example, When the degree of cooperation is increased by, for 
example, forming a group of speci?c players (the player 
character and a speci?c opponent character), it is possible to 
increase a communication frequency for the game terminal 
10 corresponding to this opponent character. If the degree of 
cooperation is represented by a numerical value, it is pos 
sible to perform allocation of bandWidth by the bandWidth 
setting section 152 in the same manner as allocating the 
distances among the characters. 

[0058] When parameters indicating individualities of the 
respective opponent characters are set in the opponent 
characters, the communication-frequency setting section 
150 may set a communication frequency according to details 
of the parameters. For example, it is possible to acquire 
game data at a high communication frequency for a vehicle 
(corresponding to an opponent character) that has a high 
ability value and is capable of running quickly. 
[0059] In the embodiment, the invention is applied to the 
competitive communication game system for playing a car 
race game. HoWever, it is also possible to apply the inven 
tion to competitive communication game systems for play 
ing games other than the car race game. 
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[0060] In the explanation of the embodiment, game data 
obtained as a result of the calculation by the movement 
calculating section 130 is transmitted to the respective game 
terminals 10. However, the same explanation applies When 
game data as a result of processing by the game processing 
section 12 is transmitted to the respective game terminals 10. 
For example, since it is unnecessary to transmit this game 
data frequently, an arroW bandWidth (Which may be ?xed) 
only has to be allocated to the respective game terminals 10. 
This makes it possible to substantially decrease a commu 
nication frequency (e.g., an interval of one second). 

What is claimed is: 
1. A communication game apparatus to Which other plural 

communication game apparatuses are connected via com 
munication lines, comprising: 

a communication-frequency setting unit that variably sets 
a communication frequency of transmitting and receiv 
ing game data betWeen the communication game appa 
ratus and each of the other plural communication game 
apparatuses excluding the apparatus of oWn according 
to contents of a game in progress; and 

a communicating unit that performs transmission and 
reception of the game data betWeen the communication 
game apparatus and each of the other plural commu 
nication game apparatuses at the communication fre 
quency set by the communication-frequency setting 
unit. 

2. The communication game apparatus according to claim 
1, further comprising a character-action computing unit that 
computes, on the basis of the game data received by the 
communicating unit, an action of a player-character corre 
sponding to the oWn apparatus and actions of the other plural 
characters excluding the player-character corresponding to 
the other plural communication game apparatuses, respec 
tively, Wherein 

the communication-frequency setting unit sets a commu 
nication frequency on the basis of a relative relation 
betWeen the player-character and each of the other 
plural characters. 

3. The communication game apparatus according to claim 
2, Wherein the communication-frequency setting unit sets a 
high communication frequency betWeen the communication 
game apparatus and the other communication game appa 
ratuses corresponding to the other characters close to the 
player-character and sets a loW communication frequency 
betWeen the communication game apparatus and the other 
communication game apparatuses corresponding to the 
other characters distant from the player-character. 

4. The communication game apparatus according to claim 
2, Wherein the communication-frequency setting unit sets a 
high communication frequency betWeen the communication 
game apparatus and the other communication game appa 
ratuses corresponding to the other characters highly likely to 
affect an action of the player-character and sets a loW 
communication frequency betWeen the communication 
game apparatus and the other communication game appa 
ratuses corresponding to the other characters less likely to 
affect the action of the player-character. 

5. The communication game apparatus according to claim 
2, Wherein 
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a predetermined communication bandWidth is set for at 
least one of the transmission and the reception of game 
data via the communication lines, and 

the communication-frequency setting unit includes a 
bandWidth setting unit that sets a proportion of a 
bandWidth to be allocated to each of the other plural 
communication game apparatuses to the communica 
tion bandWidth according to a level of a communication 
frequency. 

6. The communication game apparatus according to claim 
5, Wherein 

a ?xed value is set for one traf?c of game data transmitted 
and received betWeen the communication game appa 
ratus and each of the other plural communication game 
apparatuses, and 

the communication-frequency setting unit further 
includes a transmission-timing judging unit that accu 
mulates values of the bandWidth, Which are set by the 
bandWidth setting unit, for the respective other com 
munication game apparatuses and judges that transmis 
sion timing for the game data has come When the 
accumulated value reaches the ?xed value. 

7. The communication game apparatus according to claim 
6, Wherein the transmission-timing judging unit performs a 
judging operation at a predetermined time interval. 

8. The communication game apparatus according to claim 
1, Wherein, When a degree of cooperation betWeen the 
player-character corresponding to the oWn apparatus and 
each of the other plural characters corresponding to the other 
plural communication game apparatuses is set according to 
game contents, the communication-frequency setting unit 
sets a communication frequency taking into account the 
degree of cooperation. 

9. The communication game apparatus according to claim 
1, Wherein 

parameters indicating individualities of the respective 
other characters are set for each of the other plural 
characters corresponding to the other plural communi 
cation game apparatuses, and 

the communication-frequency setting unit sets a commu 
nication frequency according to the parameters. 

10. A communication game system in Which plural com 
munication game apparatuses are connected to one another 
via a netWork, each of the plural communication game 
apparatuses comprising: 

a communication-frequency setting unit that variably sets 
a communication frequency of transmitting and receiv 
ing game data betWeen the communication game appa 
ratus of oWn and each of the other plural communica 
tion game apparatuses excluding the oWn apparatus 
according to contents of a game in progress; and 

a communicating unit that performs transmission and 
reception of the game data betWeen the communication 
game apparatus and each of the other plural commu 
nication game apparatuses excluding the oWn apparatus 
at the communication frequency set by the communi 
cation-frequency setting unit. 

11. The communication game system according to claim 
10, further comprising a character-action computing unit 
that computes, on the basis of the game data received by the 
communicating unit, an action of a player-character corre 
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sponding to the oWn apparatus and actions of plural the other 
characters corresponding to the other plural communication 
game apparatuses excluding the oWn apparatus, respec 
tively, Wherein 

the communication-frequency setting unit sets a commu 
nication frequency on the basis of a relative relation 
betWeen the player-character and each of the other 
plural characters. 

12. The communication game system according to claim 
11, Wherein the communication-frequency setting unit sets a 
high communication frequency betWeen the oWn apparatus 
and the other communication game apparatuses correspond 
ing to the other characters close to the player-character and 
sets a loW communication frequency betWeen the oWn 
apparatus and the other communication game apparatuses 
corresponding to the other characters distant from the 
player-character. 

13. The communication game system according to claim 
11, Wherein 

a predetermined communication bandWidth is set for at 
least one of the transmission and the reception of game 
data via the communication lines, and 

the communication-frequency setting unit includes a 
bandWidth setting unit that sets a proportion of a 
bandWidth to be allocated to each of the other plural 
communication game apparatuses excluding the oWn 
apparatus to the communication bandWidth according 
to a level of a communication frequency. 

14. The communication game system according to claim 
13, Wherein 

a ?xed value is set for one traf?c of game data transmitted 
and received betWeen the oWn apparatus and each of 
the other plural communication game apparatuses, and 

the communication-frequency setting unit further 
includes a transmission-timing judging unit that accu 
mulates values of the bandwidth, Which are set by the 
bandWidth setting unit, for the respective other com 
munication game apparatuses excluding the oWn appa 
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ratus and judges that transmission timing for the game 
data has come When the accumulated value reaches the 
?xed value. 

15. A communication game method of transmitting and 
receiving game data in a communication game system in 
Which plural communication game apparatuses are con 
nected to one another via a netWork, the communication 
game method comprising: 

a communication-frequency setting step of variably set 
ting, in each of the plural communication game appa 
ratuses, a communication frequency of transmitting and 
receiving game data betWeen the communication game 
apparatus of oWn and each of the other plural commu 
nication game apparatuses excluding the oWn apparatus 
according to contents of a game in progress; and 

a communicating step of performing transmission and 
reception of the game data betWeen the oWn commu 
nication game apparatus and each of the other plural 
communication game apparatuses excluding the oWn 
apparatus at the communication frequency set in the 
communication-frequency setting step. 

16. A communication game program that causes a com 
puter to function as: 

a communication-frequency setting unit that variably sets 
a communication frequency of transmitting and receiv 
ing game data betWeen a communication game appa 
ratus and each of other plural communication game 
apparatuses excluding the oWn apparatus connected to 
the communication game apparatus via communication 
lines according to contents of a game in progress; and 

a communicating unit that performs transmission and 
reception of the game data betWeen the communication 
game apparatus and each of the other plural commu 
nication game apparatuses at the communication fre 
quency set by the communication-frequency setting 
unit. 


