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{57}  To evaluate a game playing performance from
a new point of view, a control method for controfing a
game machine (10} allowing a player to enjay stepping
while listening to game music, comprises the steps of
detecting whether or not the player puts their foot or feet
on each of a plurality of step positions; judging, based
on a detection result on the step position, according to
which, of a plurality of pattern changes, a state of the
player's feet relative to the plurality of step positions has
changed to; calculating, based on the determined pat-
tern change, an energy consumption amount due to a
change of the stale of the player's feet; calculating an
accumulative energy consumption amount by accumu-
lating an energy consumption amount calculated after
a predetermined timing; and reporting the accumulative
energy consumption amount caleulated 1o the player.
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Description

[000T} The present invention relates to a game ma-
chine, & game machine control method, an information
storage medium, a game distribution device, and a
game distribution methed. In particular, the present in-
vention relates to a technique for enhancing attractive-
ness of a game in which, for exampte, a player enjoys
dance steps while listening to game music.

[0002] A music-oriented game machine employing a
dedicated caontroller having a plurality of marks attached
thereon each indicative of a step position defined ther-
ecn and a sensor for determining whether or not a play-
er' s foct or feet is/are placed on a particular step posi-
tion, is popular. A typical example of such a game ma-
chine or software may include "Beat Mania ™" and
*Dance, Dance, Revolution ™, both manufactured and
sold by Konami Cerporation. in these games, the player
can enjoy the feeling of dancing by stepping on the ded-
icated controiler in accordance with game music.
[0003] in such a music-criented game machine, tim-
ing at which the player is required to step on e&ch step
position is deterrnined according to the rhythm of game
music and stored in the form of data, and a gradually
approaching step timing is indicated on a disptay as for
each of the plurality of step positions based on the step
timing data. The player, referring to the display and lis-
tening to the music, puts their foot or feet on a guide
step position or positions on the dedicated controller.
The player's performance is evaluated based on the ex-
tent of difference between the timing at which the piayer
actually stepped on the dedicated controller and the
step timing defined by the step timing data. The player
can enjoy the feeling of dancing in this manner, while
taking notice of their game score.

[0004] In a conventional music-ariented game ma-
chine, the player' s performance is evaluated simply
based on the steg timing defined by step timing data.
However, when considering the distinctive feature of a
music-oriented game such that the player does exercise
to enjoy the feeling of dancing, it is desirable that the
player's performance be svaluated from a point other
than & game score, and to present this evaluation to the
player. This can make even any games other than mu-
sic-oriented games more attractive.

[0005] The present invention provides, in a first as-
pect, a game machine allowing a player to enjoy step-
ping while listening to game music, comprising:

step detection means for detecting whether or not
the player puts their foot orfeet on each of a plurality
of step positions;

change judgement means for judging, based on a
detection result, according to which, of a plurality of
pattem changes, a state of the player' s feet relative
to the plurality of step positions has changed to;
energy consumption amount calculation means for
calcuiating, based on the determined pattern
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change, an energy consumption amount due to a
change of the state of the player's feet;
accumulative energy consumption ameunt calcula-
tion means for calculating an accumulative energy
consumption amount by accumulating an energy
consumption amount calculated after a predeter-
mined timing; and

accumulative energy consumption amount report-
ing means for reporting the accumulative energy
consumption amount caiculeted to the player.

[0006] In a second aspect, the present invention pro-
vides a control methed for controlling & game machine
allowing a player to enjoy stepping while listening to
game rmusic, the methed comprising:

detecting whether or not the player puts their foot
or feet an each of a plurality of step positions;
judging, based on a detection result, according to
which, of a plurality of pattern changes, a state of
the player' s feet relative to the plurality of step po-
sitions has changed to;

cakulating, based on the determined pattern
change, an energy consumption amount due 1o a
change of the state of the player's feet,

calculating an accumulative energy consumption
amount by accumulating an energy consurnption
amount calculated after a predetermined timing;
and

reporting the accumulative energy consumption
amount calculated to the player.

[0007] In a third aspect, the present invention pro-
vides a game machine, comprising:

a controlter for inputting an operation signal;
change judgement means for judging which, of a
plurality of pattern changes, the operation signal in-
put from the controller has changed to;

energy consumption armount calcuiation means for
calculating, based on the determined pattern
change, the player's energy consumption amount
corresponding to a change of the operation signal
input from the controller;

accurnulative energy consumption amount calcula-
tion means for calculating an accumulative energy
censumption amount by accumulating an energy
censumption amount calculated after a predeter-
mined timing; and

accumuiative energy consumption amount report-
ing means for reporting the accumulative energy
consumption amount calculated to the player.

[0008] In a fourth aspect, the present invention pro-
vides an infermatien storage medium storing a program
for having a computer having a controller for inputting
an operation signal, to function as a game machine hav-

ing:
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change judgement means for judging according 1o
which, of a plurality of pattern changes, the opera-
tion signal input from the controlier has changed to;
energy consumption amount caleulation means for
calculating, based on the determined pattern
change, the player's energy consumpticn amaunt
corresponding to a change of the operation signal
input fram the centrelier,

accumulative energy consumplion amount calcula-
tion means for calculating an accumulative energy
consumption amount by accumulating an energy
consumption amount calculated after a predeter-
mined timing; and

accumulative energy consumgtion amount report-
ing means for reporting the accumuiative energy
consumption ameunt calculated to the player.

[0009] Ina fifth aspect, the prasent invention provides
a game distribution device for distributing program code
for having a computer having a centroller for inputting
an operation signal, to function as a game machine hav-

ing:

change judgement means for judging according to
which, of a plurality of pattern changes, the opera-
tion signal input from the controller has changed to;
energy censumptien amount calculatien means for
calculating, based on the detenmined pattern
change, the player's energy consumption amount
correspeonding to a change of the operation signal
input fram the controller;

accumulative energy consumption amount calcula-
tion means for calculating an accumulative energy
consumption amount by accumulating an energy
consumption amount calculated after a predeter-
mined timing; and

accumulative energy consumption amount report-
ing means for reporting the accumulative energy
consumption amount calculated to the player.

[0010] In a sixth aspect, the present invention pro-
vides a game distributicn methed for distributing pre-
gram code having a computer having a centroller for in-
putting an operation signal to function as a game ma-
chine comprising:

change judgement means for judging according to
which, of a plurality of pattern changes, the opera-
tion signal input from the controller has changed to;
energy consumption amount calculation means for
calculating, based on the determined pattern
change, the player's energy consumption amount
corresponding te a change of the operation signal
input from the controller;

accumulative energy consumpticn amount calcula-
tion means for caleulating an accurmnulative energy
consumption amount by accumulating an energy
consumption amount calculated after a predeter-
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mined timing; and

accumulative energy consumption amount report-
ing means fer reporting the accumulative energy
consumption amount calculated to the player.

[0011] In aseventh aspect, the present invention pro-
vides a game machine allowing a player to enjoy step-
ping while listening to game music, comprising:

step detection means for detecling whether or not
the player puts their foot orfeet on each of a plurality
of step positicns;

energy consumption amount caiculation means for
calculating, based on a detection result on the step
position, an energy consumption amount due to a
change of the state of the player's feet;
accumulative energy censumption amount calcula-
tion means for calculating an accumulative energy
consumption amount by accumulating an energy
consumption amount calculated after a predeter-
mined timing;

accumulative energy censumption amount report-
ing means for reporting the accumulative energy
consumption amount calculated to the player;
objective sefting means for setting an objective for
the player in terms of an accumulative energy con-
sumption amount, based on at least one of an intake
of a predetermined food, an amount of predeter-
mined exercise, an objective, and an cbjective
weight loss; and

objective attainment reporiing means for reporting
to the player a state of aftainment of the objective
based on the accumulative energy consumption
amount calculated by the accurnulative energy con-
sumption amount calculation means.

[0012} In an eighth aspect, the present invention pro-
vides program code for having a compuler having acon-
troller for inputting an eperation signai, to function as a
game machine comprising:

a change judgement portion for judging according
to which, of a plurality of pattern changes, the op-
eration signal input from the controller has changed
to;

an energy consumption amount calculation portion
for calculating, based on the determined pattern
change, the player's energy consumption amount
corresponding to a change of the operation signal
input from the contraller;

an accumulative energy consumption amount cal-
culation portion for calculating an accumulative en-
ergy consumption amount by accumulating an en-
ergy -consumption amount calculated after prede-
termined timing; and

an accumulative energy consumption amount re-
porting portion for reporting the accumulative ener-
gy consumption amount calculated to the player.
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[0013] The present invention has been conceived in
view of the above, and aims to provide a game machine
which evaluates a player' s game playing performance
from new peint of view so that the game becomes more
attractive. The present invention also aims to provide a
game machine control method, an inforrmation storage
medium, a game distribution device, and a game distri-
bution method for implementing such a game machine.
[0014] Inorderto achieve the abeve object, according
1o one aspect of the present invention, there is provided
a game machine allowing a player to enjoy stepping
while listening to game music, comgrising step detection
means for detecting whether or not the piayer puts their
foot or feet on each of a plurality of step positions;
change judgement means for judging, based on a de-
tection result on the step position, according to which,
of a plurality of pattern changes, a state of the players
feet relative to the plurality of step positions nas
changed to; energy consumption amount caiculaticn
means for calculating, based on the determined pattern
change, an energy consumption amount due to a
change of the state of the player' s feet; accumulative
energy consumption amount calculation means for cal-
culating an accumulative energy consumption amount
by accumulating an energy consurnption amount calcu-
lated after a predetermined timing; and accumulative
energy consumption amount reporting means for report-
ing the accumulative energy consumption amount cal-
culated to the player.

{0015]) Accarding to another aspect of the present in-
vention, there is provided a control method for control-
ling a game machine allowing a player to enjoy stepping
while listening to game music, comprising the steps of:
detecting whether or not the player puts their foot or fest
on each of a plurality of step positions; judging, based
on a result of determination on the step position, which,
of a plurality of pattern changes, a state of the player' s
feet relative to the plurality of step positions has
changed to; calculating, based on the determined pat-
tern change, an energy consumption amount due 1o a
change of the stale of the player's feet; calculating an
accumulative energy consumption amount by accumu-
lating an energy consumption amount calculated after
a predetermined timing; and reporting the accumulative
energy consumption amount calculated to the player.
[0016] In the present invention, a detection is made
as to whether or not the player puts their foot or feet on
each of the plurality of step positions, and a judgement
is then made, based on the result of the detection, as to
which, of a plurality of pattern changes, the state of the
player's feel relative to the plurality of step positions has
changed to. Further, based on the determined pattern
change, how much energy the player has consumed by
changing their feet's state is calculated. An energy con-
sumption amount calculated after a predetermined tim-
ing is accumulated for calculation of an accumulative
energy consumption amount. An accumulative energy
censumption amount is reported to the player, for exam-
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ple, either in the form of & physical unit (such as calorie)
or after commutation into an amount of food or exercise.
As a result, the piayer can know an amount of energy
they have consumed by playing the game. In other
words, the player' s game playing performance is eval-
uated from & new point of view, and reported to the play-
er. This can resultantly impart & new point of enjoyment
to a music-oriented game.

[0017] According to still another aspect of the present
invention, there is provided a game machine, compris-
ing a controfler for inputting an operation signal; change
judgement means for judging according to which, of a
plurality of paitern changes, the operation signal input
from the controller has changed to; energy consumption
ameunt calculation means for cakulating, based on the
determined paftem change, the player's energy con-
sumption amount correspending to a change of the op-
eration signal input from the controlter; accumuliative en-
ergy consumpticn amount calculation means fer caleu-
lating an accumulative energy consumption amount hy
accumulating an energy consumption amount calculat-
ed after predetermined timing; and accumulative energy
consumption amount reporting means for reporting the
accumulative energy consumption amount calculatedto
the player.

[0018] According to yet another aspect of the present
invention, there is provided an information storage me-
dium storing a program for having a computer having a
controller for inputting an operation signat, to function
as a game machine having change judgement means
for judging according to which, of a plurality of pattern
changes, the operation signal input from the controller
has changed to; energy consumption amount calcula-
tion means for calculating, based on the determined pat-
tern change, the player' s energy consumptian amount
corresponding to a change of the operation signal input
from the controiler; accumulative energy consumption
amount calculation means for calculating an accumula-
tive energy consumption amount by accumulating an
energy consumption amount calculated after a prede-
termined timing; and accumulative energy consumption
amount repaorting means for reporting the accumulative
energy consumption amount cakeulated to the player.
[0018] According to yet another aspect of the present
invention, there is provided a game distribution device
for providing a game program for having a computer
having a contreller for inputting an operation signal, to
function as a game machine having change judgement
means for judging according ta which, of a plurality of
pattern changes, the operation signal input from the
controller has changed to; energy consumption amount
calculation means for calculating, based on the deter-
mined patternchange, the player's energy consumption
amount corresponding to a change of the operation sig-
nal input from the controller; accumulative energy con-
surnption amount calculation means for calculating an
accurmulativa energy consumption amaount by accumu-
lating an energy consumption amount calculated after
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a predetermined timing; and accumulalive energy con-
sumption ameount reporting means for reporting the ac-
cumulative energy consumption amount caiculated to
the player.

[0020] According to yet another aspect of the present
invention, there is provided a game distributicn method
for distributing a program having & computer having a
controller for inputting an cperation signal te function as
a game machine having change judgement means for
judging according to which of plurality of pattern chang-
es the operation signal input from the centroller has
changed; energy consumptien ameunt calculation
means for calculating, based on the determined pattern
change, the player's energy consumption amount cor-
responding to a change of the operation signal input
from the controller; accumuiative energy censumption
amount calculation means for calculating an accumula-
tive energy consumption amount by accumulating an
energy consumption amount calculated after a prede-
termined timing; and accumulative energy consumption
amount reperting means for reperting the accumulative
energy consumption amount calculated to the player.
[0021] In the present invention, the player inputs an
cperation signal via the controller te enjoy the game.
The contreller may comprise any means enabling input
of an operation signal, the operation signal being indic-
ative of, for example, whether or not a player puts their
foot or feet on the respective step positions. In the
present invention, according to which, of a plurality of
pattern changes, the operation signals input via the con-
troller have changed to is judged, and an amount of en-
ergy consumed oy the player is calculated according to
the judged pattern change. An energy consumption
amount calculated after predetermined timing is accu-
mulated for calculation of an accumulative energy con-
sumption amount, An accumulative energy consump-
tionamountis reported to the player, for example, either
in the farm of a physical unit (such as calarie) or after
commutation into an amount of food or exercise. The
reporting is made by means of displaying, audio cutput,
or the like. As a result, the player can know an amount
of energy they have consumed by playing the game. In
other words, the player's game playing performance is
evaluated from a new point of view, and reported to the
player. This can resultantly impart a new point of enjoy-
ment to a music-oriented game. In additian, according
to a game distribution device and method of the present
invention, a customer can easily obtain a game program
which can evaluate a player's performance from a new
peint of view and report the evaluation to the player.
[0022] In cne embodiment of the present invention,
the machine may further comprise weight obtaining
means for obtaining the piayer's weight. In the device,
the erergy coensumption amount calculation means cal-
culates an energy consumption amount based on the
player's weight obtained by the weight obtaining means.
This arrangement enables & report of a more reliable
accumnulative energy consumption amount to the player,
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the amount being calculated with consideration of the
player's weight. This makes the game more attractive.
[0023] In another embodiment of the present inven-
tion, the game machine may further comprise tempo
change obtaining means for obtaining a tempo change
at which the state of the player' s feet relative to the plu-
rality of step positions changes. In the machine, the en-
ergy consumption amount calculation means calcutates
an energy consumption amount based also on the tem-
po change obtained by the tempo change obtaining
means. A tempo change is information concerning a
tempe according to which the player changes the state
of their feet. Specifically, time necessary for the player
to change the state of their feet from one state to anoth-
ef, the number of the siates of the player's feel changing
during a unit time period, the tempo of game music, and
so on may be usable es a tempo change. This arrange-
ment enables a report of a more reliabte accumulative
energy consumption amount to the player, the amount
being calculated with consideration of & tempa change.
This makes the game more attractive.

[0024] In yet another embodiment of the present in-
vention, the above game machine may further comprise
objective setting means for setting the player's objective
in terms of an accumulative energy consumption
amount; and objective attainment reporting means for
reporting a state of attainment of the objective to the
player based on the accumulative energy consumpticn
amount calculated by the accurmulative energy con-
sumption calculation means, This arrangement allows
the player to know how much of the required exercise
to attain the objective they have accomplished so far (an
objective attainment state). In this case, the abjective
sefting means sels the objective based on at least one
of an intake of a predetermined foed, an amount of pre-
determined exercise, an cbiective weight, and an objec-
tive weight loss. When an intake of a predetermined
food or an amount of predetermined exercise is used as
a reference, the player can set an abjective in a more
intuitive manner. Alternatively, when an objective weight
or an objective weight loss (a weight the player wishes
to lose) is used as a reference, the piay may be encour-
aged 1o continue playing the game.

[0025] In yet another embodiment of the present in-
vention, the objective attainment reporting means esti-
mates a play duration time necessary to attain the ob-
jective, based on an amount of energy consumed during
past game playing performance, and reports the play
duration time estimatedto the player as a part of a report
on the state of attainment of the objective. This arrange-
ment allows the player to know how much more he
needs to continue playing the game in arder to attain an
objective.

[0026] According to a yet another aspect aof the
presentinvention, there is provided a game machine al-
lowing a player to enjoy stepping while listening to game
music, comprising step detection means for detecting
whether or not the player puts their foot or feet on each
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of a plurality of step positions; energy consumption
amount calculation means for calculating, based on a
detection result, an energy consumption amount due to
& change of the state of the player's feet; accumulative
energy consumption amount calculation means for cal-
culating an accumulative energy consumption amount
by accumulating an energy consumption amount calou-
lated after predetermined timing; accumulative energy
consumption amount reporting means for reperting the
accumulative energy consumption amountcalculated to
the player, objective setting means for setting an objec-
tive for the player in terms of an accumutative energy
consumption amount, using, as areference, atleastone
of an intake of a predetermined food, an amount of pre-
determined exercise, an objective weight, and an objec-
tive weight loss; and objective attainment reporting
means for reperting to the player a state of attainment
of the objective based on the accumulative energy con-
sumption amount calculated by the accumulative ener-
gy consumption amount calculation means.

[0027] 1In the present invention, whether ar not the
player puts their foot ar feet on each of the plurality of
step positions is detected, and an amount of energy the
player has consumed by changing the state of their teet
is calculated based on the detection result. An energy
cansumption amount calculated after a predetermined
timing is accumulated for calculation of an accumulative
energy consumption amount. An accumulative energy
consumption amount is reported to the player. This ar-
rangement, i.e., evaluation of the player's garme playing
performance from a new peint of view and reporting to
the player, can resuitantly impart a new peint of enjoy-
ment to the game. Mareover, in the present invention,
the player can set their objective in terms of an accumu-
lative energy consumption amount using, as a refer-
ence, at least one of an intake of a predetemined food,
an amount of predetermined exercise, an cbjective
weight, and an objective weight loss, and receives re-
ports regarding the state of their attaining the objective
set. In other words, the player can set their own objec-
tive, and know the objective attainment state. When an
intake of a predetermined food or an amount of a pre-
determined exercise can be used as a reference in set-
ting an objective, the player can set their objective in a
more inluitive manner. Alternatively, when an objective
weight or an objective weight loss (a weight the player
wishes to lose) can be used as a reference, the player
may be encouraged to continue playing the game.
[0028] The present invention will now ba described by
way of example only with reference to the accompany-
ing drawings, in which:

Fig. 1 Is a schematic diagram showing a structure
of a game machine accerding to one preferred em-
bodiment of the present invention;

Fig. 2is adiagram showing an example appearance
of a controller;

Fig. 3 is a diagram showing an exampte of a game
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screen image;

Fig. 4 is a schematic diagram showing a structure
of game music data;

Fig. 5 is a flowchart illustrating operation of a game
machine according to one preferred embodiment of
the present invention;

Fig. 6 is a diagram showing an example of & diet
setting screen image;

Fig. 7 is a diagram showing an example of a diffi-
culty setting screen image,

Fig. 8is a flowchart illustrating energy processing;
Fig. 9 is a flowchart illustrating dance gauge
processing;

Fig. 10 is a diagram showing an example of a play
result indication screen image, and

Fig. 11 is a schematic diagram showing a complete
structure of a game program distribution system ac-
cording to another preferred embodiment of the
present invention.

[06029] The entire disclosure of the corresponding
Japanese application 2000-46538 filed on February 23,
2000, including specification, claims, drawings and
summary, are incorporated herein by reference

[0030] In the fotlowing, preferred embeodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0031] Fig. 1 is a diagram showing a structure of a
game machine according to a preferred embodiment of
the present invention. In the fellowing, a technelogy for
having the shown game machine 10 function as a mu-
sic-oriented game machine allowing the player to enjoy
stepping while listening to game music will be described.
The game machine 10 particularly has a "diet mode”,
which is a game mode encouraging the player to do ex-
ercise accordingto game music. In a "diet mode", where
step timing is normally guided, a game will not end be-
cause of the player's stepping not following the guid-
ance. The game ends in this mode only when the game
music ends {a stage is completed) or the piayer applies
a forcible game end instruction. This mode is featured
by displaying an accumulative energy consumption
amount the player has censumed by playing the game
on a game screen. Moreover, the player can set their
objective in terms of an accumulative energy consump-
tion amount.

{0032] The game machine 10 shown in Fig. 1 com-
prises a CD-ROM 25, or an information storage medi-
um, mounted on a home-use game machine 11, which
in turn is connected to a monitor 18 and a speaker 22.
Note that although a CD-ROM 25 is used here 1o supply
a game program and game data to the home-use game
machine 11, any other information sterage media, such
as a DVD or a ROM card, may be used instead. Alter-
natively, a game program and game data may be re-
motely supplied to the home-use game machine 11 via
a communication network, as will be described later.
[0033] A home-use game machine 11 comprises a
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CPU 14, a GPU 16, an SPU 20, a CD-ROM reader 24,
aRAM26, a ROM 28, and an input/output control device
30, mutually connected via a bus 12 for data exchange,
with the input/output control device 30 being further con-
nected to a controller 32 via a cord. The respective els-
ments of the home-use game machine 11 other than the
controller 32 are all accommodated in a predeternmined
single housing. By way of example, the monitor 18 may
be a home TV receiver, and the speaker 22 may be a
speaker incorporated into the horme TV receiver.
[0034] The CPU 14 has a structure comprising & mi-
cro processar, and controls the respective elements of
the home-use game machine 11 based on an operating
system stored in the ROM 26 and a game program read
fromthe CD-ROM 25. The bus 12 is used for exchanging
addresses and data among the respective elements of
the home-use game machine 11. The ROM 28 stores
an aperating system, which is a basic pregram indispen-
sable for comprehensive operation of the home-use
game machine 11. The RAM 286 is used for stering game
programs and game data read from the CD-ROM 25 as
necessary. The GPU (graphics processing unit} 16,
which has a structure comprising a frame buffer, re-
ceives image data from the CPU 14, and draws a game
screen image in the frame buffer based on the received
input data . The GPU 16, moregver, converts the con-
tent of the frame buffer into a video signal, and outputs
the signal to the monitor 18 at a predetermined timing.
[0035] AnSPU (sound processing unit) 20, which has
a structure comprising a sound buffer, reproduces music
data, game sound effects, and so an, which is read from
the CD-ROM 25 and stored in the scund buffer, and out-
puts sounds via the speaker 22. The CD-ROM reader
24 reads a game program and game data from the CD-
ROM 25 in response to an instruction from the CPU 14,
[0036] The inpuloutput control device 30 is an inter-
face for connecting one or mare extermnal input/output
devices to the home-use game machine 11. A contraller
32 is detachably connected to the control device 30 in
this embodiment. Alternatively, an auxiliary storage de-
vice other than a memory card 33, or an external com-
munication device, such as a modem or a terminal
adapter, may be connected. The controller 32 is aninput
means via which a player operates a game. The input/
output control device 30 periodically {for example, every
1/60 seconds) scans the operation state of the various
buttons of the contreller 32, and supplies an operation
signal indicative of a scanning result tc the GPU 14 via
the bus 12. The CPU 14 judges the player' s game op-
eration based on the operation signal.

[0037] Fig. 2 is a diagram showing an example of &
controller 32. The controlier 32 shown is a dedicated
controller prepared particularly for a music-orented
game. The controller 32 is made of & mat-like member
having a size appropriate for use as a dance stage.
When a player steps on the controller 32, cperation sig-
nals indicative of 1he positions of the player's feet are
sent to the home-use game machine 11. As shown, a
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substantially round central segment 34C is provided at
the center on the surface of the controller 32, and direc-
tion button input segments 34U, 340, 34L, 348 are pro-
vided above, below, left of, and right of the central seg-
ment 34C, respectively. Further, to the right and to the
left of the direction button input segment 34U are pro-
vided an O butten input segment 38A and an X buttcn
input segment 38B, respectively. Moreover, a start but-
ton input segment 3BA is provided above the O butten
input segment 38A, and & selection button input seg-
ment 36X is provided above the X button input segment
38B. On the direction button input segments 34R, 34L,
34U, 34D, a rightward arrow, a leftward arrow, an up-
ward arrow, and a downward arrow are attached, re-
spectively. An O mark (O) is attached (printed) on the
surface of the © bution input segment 38A, and an X
mark (X} is attached on the surface of the X button input
segment 38B8. A label "START" is attached on the start
button input segment 36A, and a |abel "SELECT" is at-
tached en the selecticn button input segment 36X.
[0038] Sensors are embedded under the direction
button inputsegments 34U, 34D, 34L, 34R, the O button
input segment 38A, the X button input segment 38B, the
start butten input segment 38A, andthe selection button
input segment 36B, so that an operaticon signal indicat-
ing that the player's foot is placed on a corresponding
segment is sent to the home-use game machine 11
when the player puts their foot on the respective seg-
ments. The direction button input segments 34U, 34D,
34L, 34R are mainly used to input dance steps as well
as to make varfous menu selections. The start button
input segment 36A is used to start a game as well as to
make various decisions. The selection button input seg-
ment 368 is mainly used to retrieve varicus menu
screens. The O button input segment 38Ais mainly used
to make various decisions. The X button input segment
38B is mainly used to apply various cancellations and
to forcibly end the game.

[0039] Fig. 3 is a diagram showing an exemplary
game screen image prepared based an a game pro-
gram and game data read from the CD-ROM 25, and
shown on the monitor 18. The shown game screen im-
age 40 appears in a "diet mode", in which a background
image is displayed over the entire screen with the dance
gauge 50, the reference arrows 48L, 48D, 48U, 48R,
timing guidance arrows 44, 440, 44U, 44R, an energy
indication 42, and a message 52 suparimposedtherecn.
The energy Indicatlon 42, which 15 shown in the left low-
ermost part of the game screen image 40, indicates an
accumulative amount of energy having been consumed
from the predetermined timing, for example, the begin-
ning of a "distmode" to the present moment, the amount
being shown in kilo calories (kcal). The message 52,
which is shown in the center-left part of the screen, con-
stitvtes of an expression evaluating the player's opera-
tion, such as "Great", "Perfect’, *Good", "Boo", and so
on.

[0040] The dance gauge 50, which is shown In the left
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uppermost part in the screen image, comprises a gadge
barwhich extends or contracts depending enthefinesse
with which the game is operated. Specifically, the gauge
bar may extend to the right in response to a highly eval-
uated slep performance, and contract to the left in re-
sponse to a poorly evaluated step performance. Refer-
ring to the dance gauge 50, the player can know evalu-
ation of their step perfermance. Below the dance gauge
B0 are shown reference arrows 48L, 48D, 48U, 48R in
this order, which serve as a reference referred to by the
player in determining step timing.

[0041] Thatis,the arrows48L, 48D, 48U, 48R are cor-
related with the direction button input segments 34L,
34D, 34U, 34R, respectively. In a relatively large space
below the reference arrows 48L, 48D, 48U, 48R, timing
guidance arrows 44L, 44D, 44U, 44R are shown, which
move upwards as time elapses. A player can cbtain a
higher scere by stepping, at a time when each of the
timing guidance arrows 44L, 440, 44U, 448 overlap with
a corresponding one of the reference arrows 481, 48D,
48U, 48R, on a correspending one of the direction but-
ton input segments 34L, 340, 34U, 34R. Accordingly,
the dance gauge 50 extends to the right. In the example
of Fig. 3, where the timing guidance arrow 44U is about
to overlap with the reference arrow 48U, a player step-
ping on the direction button input region 34U of the con-
trofler 32 at a time a liftle later than the timing shewn in
the drawing would obtain a higher score.

[0042] It should be noted that a player does not al-
ways have to operate the controller 32 at a very exact
timing when the timing guidance arrows 441, 44D, 44U,
and 44R fully overiap the corresponding reference ar-
rows 48L, 48D, 48U, 48R in orderto getascore. Aplayer
can get a score that takes into consideration the extent
of overlapping. Note that the timing guidance arrows
441, 44D, 44U, 44r are displayed based on step data
(described later).

{0043] The timing guidance arraws 44L, 44D, 44U,
44R are specifically displayed as follows. That is, after
starting game music reproduction, the CPU 14 reads,
from the step data, data on step timing within a guidance
display range, and generates image data representing
the timing guidance arrows 44L, 440D, 44U, 44R based
on the step data. Note that a guidance display range is
a range determined here as covering two bars subse-
quent to the current moment. Image data is configured
such that atiming guidance arrow relative to the nearest
operation timing is displayed in the uppermost part In
the timing guidance arrow display area with those rela-
tive to farther operation timing displayed in lower parts
accordingly.

[0044] In displaying the arrows, for example, the tim-
ing guidance arrow 44L, indicative of timing at which to
step on the direction button input segment 34L, is shown
below the reference arrow 48L, which is associated with
this operation. Similarly, the timing guidance arrow 44D,
indicative of timing at which to step an the direction but-
ton input segment 34D, is shown below the reference
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arrow 480, which is associated with this operation; the
timing guidance arrow 44U, indicative of timing at which
to step on the direction button input segment 34U, is
shown below the reference arrow 48U, which is associ-
ated with this operation; and the timing guidance arrow
44R, which is indicative of timing at which to step onthe
direction button input segment 34R, is shown below the
reference arrow 48R, associated with this operation. It
should be noted that, although a single guidance arrow
441, 44D, 441U, 44R is shown in & single column in this
drawing, two or more timing guidance arrows 441, 44D,
444, 44K may be shown at the same time in a single
column depending on the state of approaching step tim-
ing. The thus generated image data is being superim-
posed onto the background screen image 46, constitut-
ing a part of the game screen image 40. The above
processing will be repeated in a predetermined cycle.
[0045] The head of the guidance display range corre-
sponds to the currently piaying peint in game music, and
the guidance display range shifts toward the end of the
music by & predetermined armount for each process. Ac-
cordingly, the timing guidance arrows 441, 44D, 44U,
44R gradually move upwards as the music progresses.
With the timing guidance arrows 44L, 44D, 44U, 44R
displayed as descrihed above, a player referring to the
game screen image 40 can easily anticipate the arrival
of step timing.

[0046] Next, data recorded in a CD-ROM 25 will be
described. The CD-ROM 25 stores not only a game pro-
gram, various game effect sound data, and various
game image data, which are necessary to conduct a mu-
sic game using a home-use game machine 11, but also
game music data, which is necessary for executing a
game program.

[0047] Fig.4is adiagram descriing game music data
corresponding to some game music, recorded in a CD-
ROM 25. As shown, game music data cantains original
music data, step data, timing tables, and backgreund
image data.

[0048] Original music data is data on, for example,
general popular music which is stored as criginal music
in the form of PCM streams and so on. In response to
an instruction from the CPU 14, the CO-ROM reading
device 24 reads original music data, and, if necessary,
processes the data, Then, the CD-ROM reading device
24 can supply the data directly, i.e., without passing
through the bus 12, te the SPU 20. The SPU 20 then
converts the received music data into analogue data,
and supplies the converted data to the speaker 22.
[0C48] Step data defines a procedure of cantrollerop-
eration for a player to perform in reproduction of corre-
sponding game music. Step data is configured accord-
ing to the rhythm of corresponding music data. Tweo or
more sets of step data may be prepared for a single set
of game music data so that a desirable set of step data
may be selected depending on a difficulty levei, a play
mede, and so on. Slep data contains a plurality of data
blocks each cerrespending to each bar of corresponding
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game music. Each data black contains information con-
cerning which of the buttons of the controller 32 should
be operated at which beat in a corresponding music
block when the bars are dissolved into blocks each for
a predetermined beat number such as four beats or
eight beats.

[0050] A timing table is prepared for matching the tim-
ing of cerresponding game music with that of the step
data. With reference to the timing table, the CPU 14 can
specify step data corresponding to the currently playing
point in the corresponding game music, Background im-
age data, either motion or still image data, is used for
displaying a background image 46 in the game screen
image 40, shown, for example, in Fig. 3. A background
image suitable for the atmosphere of game music is se-
lected for every game music data to visually stimulate
the player.

[0051] Here, nexi described is game program
processing executed in the home-use game machine
11. Fig. 5 is a flowchart explaining major processing
carried out in the home-use game machine 11 by exe-
cuting a game program stored in the CD-ROM 25, That
is, when the player mounts a CD-ROM 25 in the CD-
RCM reader 24 and turmns on the home-use game ma-
chine 11, an cperating system stored in the ROM 28 is
executed, thereby starting various initial operations,
During the initial operation, only a part of the game pro-
gram, which is necessary for the present processing,
maybe read from the CD-ROM 25 and loaded to the
AAM 26. According to the game program, a game title,
and so on is displayed on the monitor 18. Thereafter, a
main menu is displayed either automatically or underthe
control of the controller 32. When the player selects a
"diet mode" in the menu, game processing in the diet
mede, which is a characteristic feature of the game ma-
chine 10 of the present invention, begins.

[C052] In this mode, a diet setting menu is display ed
¢n the monitor 18, in which the player conducts diet set-
ting (S100). Fig. 8 shows an exemplary diet setting
screen image then displayed. The shown diet sefting
screen image contains a weight input blank 78, an ob-
jective selting menu blank 80, an cobjective value input
blark 82, a setting completion button 84, and guidance
86. The piayer inputs their weight into the weight input
biank 78. Specifically, the player following the guidance
86 steps on the direction button input segments 34U and
34D to thereby bring a cursor into the blank, and then
steps on the direction button input segments 34L and
34D to thereby input their weight value. A weight value
can be input in one kilogram {kg) units for every 0.1 kg
in the range between 10.0 kg and 200.0 kg. In the ob-
jective setting menu blank B0, any one of "no setting",
“calorie consumption®, and "play duration” can he se-
lected. Selection of "calorie consumption” allows setting
of an objective in the form of an energy amount
(kilocalories) . Accordingly, a label "keal" appears in the
objective value input blank 82, Subsequently, the player
flrst steps on the direction button Input segments 34U
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and 340 to thereby bring a cursor inte the objective val-
ue input blank 82, and then steps on the direction button
input segments 34L and 34R te thereby input an objec-
tive calorie consumption value, A calorie consumption
value can be input in one kilocalorie (kcal) units in a
range between 10 keal and 1000 kcal.

[0053] Selectionof "play duration” allows setting of an
objective in the form of time {minutes). Accordingly, a
label "mins" appears in the objective value input biank
82, Subsequently, the player steps on the direction but-
ton input segments 34U and 34D to thereby bring a cur-
sor into the objective value input blank 82, and then
steps on the direction button input segments 34L and
34A to thereby input a value for ebiective play duration.
A play duration value can be set in oene minute units in
arange between one minute and 120 minutes. Selection
of "no setting" cancels the objective setting.

[0054] A setting compietion button 84 is a button for
ending the diet setting. Specifically, when the player
steps on the O button input segment 38A with a cursor
on the setting completion button 84, the screen image
shifts to a difficulty setting screen image {S1C1). For diet
resefting, the player steps on the selection buttan input
segment 368 with the difficulty setting screen image dis-
played, upon which the diet setting screen image is re-
trieved. Note that the value having been input and
shown in the weight input bland 78 is hidden, for exam-
ple, by a star mark in the retrieved diet setting screen
image, sothat unnecessary exposure of personal secrat
information can be prevented.

[0055] It should be noted that, whereas an objective
is set in the formof “play duration” or "calorie consump-
tion" in the above, an objective can alternatively be set
using a predetermined food, such as an apple, rice, cur-
ry and rice, and cake, as a reference. Specffically, an
objective can be set such as "equivalent to n apples”,
"equivalent to n bowls of rice", "equivalent to n dishes
ot curry and rice”, "equivalent to n pieces of cake", and
so on. Mareover, complex objective settings, such as
"equivalent to n hamburgers and m glasses of orange
juice" are convenient when the player wishes tc can-
sume energy in the game according to the food they ac-
tually ate . Still further, exercise, such as walking, swim-
ming, and runring, maybe used as a reference. Specif-
ically, an objective can be set such as "equivalent to n
minutes of walking”, “equivalent to n meters of swim-
ming", "equivalent to n kilometers of running®, and so
on. Moregver, a player' s objective may be set in the
form of an objective weight or objective weight loss. In
thiscase, a play duration time or an energy censumpticn
amount required to attain an objective, or a standard
play duration time per day or standard calerie consump-
tion amount per day, may be presented to the player as
a secondary objective. In order to calculate the standard
energy amount, the player is required to input data, for
example, concerming what ar how much he ate that day
so that the energy is calculated based on the input data.
This arrangement makes the "diet mode" more attrac-
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tive for players.

[0056] As described above, by stepping on the O but-
ton input segment 38A with & cursor set on the setting
completion butten 84 in the diet setting screen image, a
difficulty selection menu appears in the monitor 18, in
which the player can set difficulty of the game (S101).
"Difficulty" here means difficulty of step data. When a
higher difficulty is set, more difficult step timing even for
the same tune is selected and presented as guidance
on the game screen image 40. Fig. 7 shows an example
of a difficulty setting screen image. In the shown difficul-
ty setting screen image, the difficulty varies in response
tothe player's stepping on the direction buttoninput seg-
ments 34L and 34R with reference to the guidance 72,
As the difficulty varies, carresponding messages 74 and
an image 75 appear on the screen. The message 74
indicates an exercise the game at that difficulty level di-
rects. For example, a description "aerobic exercise” and
g0 onmay appear. The message 76 indicates a difficulty
tevel. The image 75 is a character image of a virtual
dance instructor. As a different character appears for
every difficulty ievel, serving as a symbal of that level,
the player canintuitively know the currently selected dif-
fieulty level. As four difficulty levels are available here,
the playercan either begin at an easier level to gradually
shift to a higher level or play at a level without imposing
an excessive [oad for a long time.

[0057] When the player steps on the O button input
segment 38A with reference to the messages 74, 76 and
the image 75 in the difficulty setting screen image, the
game level is fixed at that level, and the process there-
after shifts to music selection (§102). At 8102, the play-
er selects game music (a tune} 1o which he would like
to dance, by stepping on the direction button input seg-
ments 34L and 34R, and then makes a selection by
stepping on the O butten input segment 38A. For music
selection, an averaged energy consumption amaount for
each tune may be presented to the piayer because an
amount of energy consumed by playing a game de-
pends on the tempo of a tune to be played. Desirably,
the guidance of an energy consumption amount is made
aiso taking into consideration a difficulty level selected
by the player because the stepping difficulty also affects
an energy consumption amount due to playing the
game. After determination of game music, game music
data associated with that game music is read from the
CD-AOM 25 (5103) and the game music then begins
being reproduced (S104).

[0058) Subsequently, the CPU 14 generates image
data for step guidance as shown in Fig. 3 based on the
step data contained in the game music data read, and
outputs the resultant image data to the moenitor 18 for
updating the step guidance (S105). Forthis purpose, the
CPU 14 judges correspondence between the step data
and the original music data with reference to the timing
table. Note that step data and a timing table used here
both correspond te the tune selected at $102 and the
difficulty selected at S101.
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[0058) Energy processing is next carried out (S108).
Fig. 8 is a flowchart explaining energy processing, Inen-
ergy processing, an operalion signal from the controlier
32 is examined to determine whether or not the state of
the player' s feet has changed (S200}. Specifically,
among the operation signals sent from the controller 32
to the CPU 14 via the input/output control device 30,
some of these signals, having been sent during a pre-
determined period immediately preceding the current
mament, are stored in the RAM 26, so that the CPU 14
refers 1o the operation signals stored in the RAM 26 to
judge whether or not the state of the player's feet has
changed. It should be noted that, supposing that the
player steps on one direction button input segment 34
and another direction button input segment 34 at only
slightly different times, if not at exactly the same, it is
judged that the player steps on the respective direction
button input segments 34 at the same time. Also note
that it is judged that the player has returnec their foot to
the central segment 34C, where no sensar is embed-
ded, when a predetermined time has elapsed since the
player lifted their foot fram any direction button input
segment 34.

[0060] Thereafter, state change analysis s made
{8201). In this processing, which of the eight pattern
changes (described later) the state of the player's feet
has changed to is judged. The first pattern change is
suchthat the player, with at least ane of their feet on any
one of the direction button input segments 34, lifts that
foot from that direction button input segrnent 34 and then
steps on the same input segment 34 again (P1). The
second pattern change is such that the player, with both
ol their feet on the central segment 34C, lifts one of their
feet from the central segment 34C and then steps with
that foot on any direction button input segment 34 (P2).
The third pattern change is such that the player, with at
teast one of their feet on any direction buitan input seg-
ment 34, lifts that foot and then steps with that foot on
a direction button input segment 34 located at a right
angle from that direction button input segment 34 (F3).
The fourth pattern change is such that the player, with
at least one of their feet on any direction button input
segment 34, lifts that {oot and steps with that foot an a
direction buttan input segment 34 located at 180° from
that direction button input segment 34 (F4).

[0061] The fifth pattern change Is such that the player,
with their feet on different direction button input seg-
ments 34, jumps up and steps with their feet on the re-
spective sameinput segments 34 (P5). The sixth pattern
change includes three sub-patterns; the first one is such
that the player, with at least one of their feet on the cen-
tral segment 34C, jumps up and then steps with their
feet on the direction button input segments 34L and
34R, respectively (P6-1); the secaond one is such that
the player, with their feet on the direction button input
segments 34L and 34R, respectively, jumps up andthen
steps with ene foot on the central segment 34C and with
other feot en any direction button Input segment 34
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{P6-2); and the third one is such that the player, with one
of their feet on either the direction button input segment
34U or 34D, jumps up and then steps with their feet on
the direction button input segments 34U and 34D, re-
spectively (P6-3).

[0062] The seventh pattern change includes two sub-
patterns; the first one is such that the player, with at least
one of their feet on the central segment 34C, jumps up
and then steps with their feet an the direction button in-
put segments 34U and 34D, respectively, or any two ad-
jacent direction button input segments 34, respectively
(P7-1); and the second one is such that the player, with
their feet on the directicn bution input segments 34U
and 340, respectively, or any two adjacent direction but-
ton input segments 34, jumps up and then steps with
one of their feet on the central segment 34C and with
the other foot on any direction button input segment 34
(P7-2). The eighth pattern change is such that the play-
er, with their feet on any different direction butten input
segments 34, jumps up and then steps with their feet on
direction button input regions 34 different from those
from which the respective feet were jumped up (P8).
[0063] Evaluation is made on the basis thatthe player
consumes mofe energy going framthe firstto eighth pat-
tern change. Because the player' s right and left feet
cannot be discriminated between according te an oper-
ation signal from the controller 32, the foct first moved
is determined as "foot 1", and the other moved to other
direction button input segment 34 with the "foot 1" fixed
is determined as "foot 2". While thereafter tracing "foat
1" and "foot 2", which of the eight pattern changes {de-
scribed later) the state of the player's feet have changed
to is determined.

[0064] Next, an amount of energy the player has con-
sumed by moving their feet is calculated (S202). The
COD-ROM 25 has atabie relating tempo changes, pattern
changes, and energy consumption unit amounts with
cne angther, Given a tempo change and a patiern
change, the table can present & related energy con-
surmption unit amount. A tempo change is information
concerning a tempo at which the player changes the
state of their feet, and specifically the tempo of game
music here. Alternatively, an amount of time necessary
to change the state of the player' s feet from one state
to another, or the number of the player's feet states
changing within a unit time, and so on may be used as
a tempo change. An energy consumption unit amount
is an amount of energy, for every 1 kg of the players
weight, consumed by the player's changing the state of
their feet according to a corresponding pattem change
and game music having a corresponding tempao change.
In the processing at 5202, an energy consumption unit
amountis obtained with reference to the table, using the
tempo of game music and the pattern change judged at
5201, Then, the oblained energy consumption unit
amount and the player's weight set at 3101 are put into
a predetermined formula wheraeby an amount of energy
the player has consumed by changing the state of thelr
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feet is calculated.

[0065] It should be noted that, whereas an energy
consumption amount is calculated here as descrided
above, a different type of table, such as one relating
weight, termpo changes, patiern changes, and energy
consumption unit amounts with ene another may be
used instead. Also, the table may be calibrated such that
higher values thereof are determined having a prede-
termined interval. |n that case, values are interpolated
in calculation of an energy consumption amount.
[0066] Once anenergy consumption amount is calcu-
lated, an accurnulative energy consumption amount is
then calculated (S203). Specifically, an amount of ener-
gy consumed during the cument game playing and an
amount of energy having been consumed since starting
a "diet mode” are calculated. The energy censumption
amount obtained at S202 is added to the accumulative
energy consumption ameunt, which was previcusly cal-
culated and stored in the RAM 26, to thereby obtain an
accumulative energy consumption amount. For this pur-
pose, an energy consumption ameunt first obtained at
5202 after starting a "diet mode" or reproduction of any
game music s stored in the RAM 26, and thereafter add-
ed by an energy cansumption amount subsequently cal-
culated at S202. The resuitant value is again stored in
the RAM 26. The above processing is repeated so that
an accumulative energy consumptien amount during
the current game music and that during the "diet mode"
are calculated.

[0067] The calculated accumulative energy con-
sumption amount is written over the accumulative ener-
gy consumption amount currently stored in the RAM26,
and storedtherein. In particular, an accumulative energy
consumption amount after starting a "diet mode" is
shown in kilocalarie units in the blank of energy indica-
tion 42 in the game screen image 40 appearing on the
monitor 18 {(S2C4). In addition, whether or not the cb-
jective setat 3101 has been attained is determined. Bell
sounds are output from the speaker 22 in the case
where the objective is attained.

[0068] Returning to Fig. 5, after completion of the en-
ergy proecessing (S108), dance gauge processing is car-
ried out (S107). Fig. 9 is a flowchart explaining dance
gauge processing. As shown, in the dance gauge
processing, a determination is made based on the cur-
rently playing point of the game music andthe step data,
as to whether ar not the currently playing point falls with-
in an evaluation period (S300). An evaiuation period is
a period during which the player' s step timing is to be
compared with corresponding timing defined by the step
data, and specifically determined as a period covering
times preceding and following predetermined time
amounts with respect to a certain momment defined as
step timing according to the step data.

[0069] When a currently playing point of game music
falls in an evaluation period, the operation state of the
controller 32 is determined (S301), and the players
stepping peiformance is evaluated thereupon ($302).
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Here, by referring to the step data, it can be judged to
which of the direction button input segments 34L, 34U,
34D, 34R the step position currently within an evaluation
period relates. Therefore, a determination is made with
reference to the step data as to whether or not & direc-
tion button input segment which mustthen be evaluated
ameng the direction button input segments 34L, 34U,
340, 34R is actually stepped on. In addition, an extent
of difference between the actual step timing and the tim-
ing defined by the step data is also judged. A smaller
difference in timing may get a higher evaluation. Specif-
ically, the maximum score is given for no timing ditfer-
ence. Also, zero may be given for a maximum diifer-
ence, and even a negative score may be given for a
wrong operation of the direction button 34 or no opera-
tion registered. Note that when steps on two or more
direction buttcn input segments 34 must be evaluated
at the same processing period, each step performance
is similarly evaluated. The evaluation result is stared in
the RAM 26. In addition, the last obtained score is added
to the accumulated score, which is stored in the RAM
28, to thereby calcuiate a total score (S303). The total
score is displayed as a score 42 (S109). Specifically, the
gauge bar extends to the right for a high evaluation, and
contracts to the feft for a low evaluation. Further, a mes-
sage 52 according to the evaluation acquired at step
5302 is shown on the game screen image 49.

[0070] Returning to Fig. 5, the CPU 14 determines
whether or not the game play satisfias game end con-
ditions (S108). For example, the game play will end
when the player continuously presses the X button input
segment button 388 of the controller 32 over a prede-
termined time period or when the music has finished
playing. When the game play end conditions are met,
the player's entire game play performance is evaluated
based on the content of the RAM 26, and the evaluation
is displayed as a play result on the moenitor 18 (5109).
Under this condition, the player can continue playingthe
game it they wish. The game may be resumed after
some rest for the player. On the other hand, when the
end conditions are not met, the process retumns to S105.
[0071] Fig. 10 is a diagram showing an example of a
play result indication screen image, which appears on
the moenitor 18 at S108. As shown, the play result indi-
cation screen image contains an objective attainment
indicator 88, a sample energy consumption 90, an ac-
cumulative energy consumption amount per stage indi-
cator 92, and an accumulative energy consumpticn
amount in mode indicator 94. The accumulative energy
consumption amount per stage indicator 92 indicates an
energy amount the player consumed during the last
game {pertune). The accumulative energy consumption
amount in mede indicator 94 indicates a total energy
amount the player has consumed since starting the "diet
mede”. Note that, whereas an energy consumption
amount is expressed in kilo calerie units in the accumu-
lative enaergy consumpticn amount per stage indicator
82 and the accumulative energy consumptien amount
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inmode indicator 94 here, it may be expressed, for ex-
ample, using a predetermined food (such as one apple
and one bowl of rice) as a unit, to be specifically ex-
pressed as "equivalent to n apples®, “equivalent to n
bowls of rice”", and so on.

[0072] An accumuiative energy consumption amount
after starting a "diet mode" is stored in the memory card
33, and may be used in calculating an energy amount
the player has consumed throughout the entire game
playing performance for display on the moniter 18. The
memory card 33 may store various infarmation, includ-
ing the largest energy consumption ameunt for every
stage (tune), an energy cansumption amount accumu-
lated throughout a predetermined number of past stag-
es, the largest energy consumpticn amount recorded
thus far, an averaged energy consumption amount, and
so on. This arrangement enables presentation of vari-
ous information to the player based on such information.
[0073] The objective attainment indicator 88 indicates
how much of the exercise required to attain the abjective
set at 3101 has been accomplished thus far, This indi-
cation is omitted in the case where "no setting” is set in
the ohjective setting menu blank 80. With "calorle con-
sumption” selected, the accumidlative energy consump-
tion amount after starting the “diet mode" is compared
with the energy censumption amount set as an objec-
tive, and when the objective was achieved, a message
"Objective Achieved!" is shown. When the objective was
not achieved, on the other hand, the accumulative en-
ergy consumption amount is deducted from the objec-
tive energy consumption amount, so that a message "xx
mare kecals" is displayed. When "play duration® is select-
ed in the objective setting menu blank 80, an actual play
duration time is measured, and when the actual play du-
ration time is longer than the play duration time set as
an objective, a message "Objective Achieved!" is
shown. Feor a sherter actual play duration time, the ac-
tual play duration time is deducted from the play duration
time set as an objective, and the message "xx more
mins" is shown based on the deduction result. The sam-
ple energy consumption 90 lists energies of majorfoods,
in which, specifically, the major foods are represented
by symbols each accompanied at the side by an asso-
ciated energy value (in kilocalories).

[0074] Alternatively, for "calerie consumption® select-
ed in the abjective setting menu blank 80 with the ob-
jective not attained, an energy consumption during
some stage may be divided by the time of that stage
when clearing that stage whereby an energy consump-
tion amount per unit time is calculated so that amessage
"xx mins mare" is displayed based on the calculated en-
ergy consumption amount. That is, a play duration time
required to aftain the objective is estimated based on
the energy consumptien amount during past game play-
ing performance, and an estimated play duration time
may be displayed.

[0075] According to the game machine 10 described
above, the player' s performance In a music-oriented
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game is evaluated from a new point of view, i.e., an en-
ergy consumption ameunt, and presented to the player.
This can resultantly impart a new point of enjoyment to
the game. Moreover, new usage of a game machine 10,
such as to use for diet, can be explored. That is, indica-
tion of an energy consumption amount centributes to en-
hancing aftractiveness of a game.

[0076] It should be noted that a more sophisticated
type of garme machine 10 may be configured such that
it once plays standard game music (turn) and then cre-
ates a music program (a diet pregram) suitable for the
player based on their performance with the first game
musicfor presentation to the player. Also note thata mu-
sic program may be distributed via a communicaticn
netwark.

[0077] Itshould be noted that the present invention is
not limited to the above.

[0078] For example, whereas the present invention is
applied to 2 home-use game machine 11 in the above,
the present invention can be similarly applied to a busi-
ness use game machine. In this case, preferably, a fast-
er storage device than a CD-RCOM 25 and a built-in man-
iter 18 and speaker 22 may be used.

[0079] Further, whereas a CD-ROM 25 storing a
garne program and game data is used in a home-use
game machine 11 in the above, any computer, such as
a persanal computer, and so on, which can read the con-
tent of an infermation storage medium storing a game
program and game data, and carry out information
processing based on the read content, may be used.
[0080] Stilt further, whereas the present invention is
applied o a game machine 10 allowing the player to en-
joy the sense of dancing in the above, the present in-
vention can similarly be applied to various other types
ofmusic-oriented games, including a drum playing game
in which the player beats a drum pad-shaped contraller,
and a guitar playing game in which the player operates
a guitar-shaped controller. The presentinvention can be
further applied to various sport games, including a ski
game in which the pilayer operates a cartroller formed
imitating a ski or a ski pole, a snowboard game in which
the player operates a snowbcard-shaged controller, and
askataboard game in which the player operates a skate-
board-shaped controlter. The present invention is still
further applicable to any kinds of game, including a com-
bat game in which the player operates a controller
formed imitating a gun, and a driving game in which the
playet operates a controller formed imitating a vehicle
handie. In these applications, according to which, of a
plurality of pattern changes, an operation signai from
various controllers has changed to is judged, and the
player's energy consumption amount corresponding to
the pattern change Indicated by an operation signal sent
from the controller is calculated according to the judged
pattern change. An energy consumption amount calcu-
lated aiter predetermined timing is accumulatad to
thereby caleulate an accumulative energy consumpticn
amount for reporting to the player. With this arrange-
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ment, the player's game playing perfformance can be
evaluated from a new point of view, i.e., an energy con-
sumption amount, which can arouse mere interest inthe
player. In addition, diet effects brought about by playing
the game can be appealing.

[0081] Still further, whereas a game program and
game data are provided from a CD-ROM 25, or an in-
fermation storage medium, to a home-use game ma-
chine 11 in the above, a game program and game data
may be distributed through a communication network to
each home. Fig. 11 is a diagram showing a complete
structure of a game program distribution system utilizing
acommunication network. Fig. 11 is a diagram showing
acomplete structure of a game program distribution sys-
temn utilizing a communication network. As shown, a
game prograr distribution system 53 comprises a game
database 54, a server 56, a communication network 60,
apersonal computer 62, a home-use game machine 64,
and a PDA {Personal Digital Assistance) 66, whereinthe
game database 54 and the server 56 logether constitute
a game pregram distribution device 58. The cormmuni-
cation network 60 may be, for example, the Intemnet or
a ceble television network. Inthis system, the game da-
tabase 54 stores a game program and game data, sim-
ilar to those stored in the CD-ROM 25. When a user
makes a request for a distribution of a game, using the
personal computer 82, the home-use game machine 64,
the PDA 68, or the like, the request is forwarded to the
server 56 via the communication network 80. In re-
sponse to the request, the server 56 reads the game
program and game data from the game database 54 and
transfers them to the requesting entity, such as the per-
sonal computer, the home-use game machine 64, the
PDA 66, or the fike. Note that although a game distribu-
tion is effected in response to a game distribution re-
quest in the above, the server 56 may transmit them in
a one-way manner. Also, game program and game data
necessary for playing a game may not necessarily be
all distributed at the same time, and only those neces-
sary for each aspeci of the game may be distributed at
an appropriate timing. With game distribution via a com-
munication network 60 as described above, a customer
can easily obtain a game program and game data nec-
essary for enjoying a music game.

Claims

1. Agamemachine allowing a player to enjoy stepping
while listening to game music, comprising:

step detection means for detecting whether or
not the player puts their foot or feet on each of
a plurality of step positions;

change judgement means for judging, based
on a detection resuft, according to which, of a
plurality of pattern changes, a state of the play-
ersfeet relative to the plurality of step positions
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has changed to;

energy consumption amount calculation
means torcalcuiating, based e the determined
pattern change, an energy consumption
amount due to a change of the state of the play-
er's feet;

accumulative energy consumption amount cal-
culation means for calculaling an accumulative
energy consumption ameunt by accumulating
an energy consumgtion amount caiculated af-
ter a predetermined timing; and

accumulative energy consumption emount re-
perting means for reporting the accumulative
energy cansumption ameunt calculated to the
player.

2. Agame machine according to claim 1, further com-

prising:

weight cblaining means for obtaining the play-
er's weight, wherein

the energy consumption amount calculation
means calculates an energy consumption
amount based on the player's weight obtained
by the weight determinatiocn means.

3. A game machine accerding to claim 1 or claim 2,

further comptising:

tempo change obtaining means for obtaining a
tempo change at which the state of the player'
s feet relative to the plurality of step positions
changes, wherein

the energy consumption amount calculation
means calculates an energy consumption
amount based also on the tempea change de-
termined by the tempo change obtaining
means.,

4. A game machine according to any one of ctaims 1

through 3, further comprising;

oblective setting means for setting the player's
objective in terms of an accumulative energy
consumption amount; and

objective attainment reporting means for re-
porting a state of attainment of the cbjective to
the player based on the accumulative energy
censumption amount calculated by the accu-
mulative energy consumnption calculation
means.

A game machine according to claim 4, wherein
the objective setting means sets the objective
based on at least one of an inrtake of a predeter-
mined food, an arncunt of predetermined exercise,
an objective weight, and an objective weight loss.
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6. A game machine according to claim 4 or claim 5,

wherein

the objective attainment reparting means es-
timates a play duration time necessary to aitain the
objective, based on an amount of energy consumed
during past game playing performance, and reports
the play duration time estimated to the player as a
part of & report on the state of attainment of the ob-
jective.

A control method for controlling a game machine
allowing & player to enjoy stepping while listening
to game music, the method comprising:

detecting whether or not the player puts their
foot or feet on each of a plurality of step posi-
tions;

judging, based on a detection result, according
ta which, of a plurality of pattern changes, a
state of the player's feet relative to the plurality
of step positions has changed to;

caleulating, based on the determined pattern
change, an energy consumption amount due to
a change of the state of the player's feet;
calculating an accumulative energy consump-
tion amount by accumulating an energy con-
sumption amount calculated after a predeter-
mined timing; and

reporting the accumulative energy consump-
tien ameunt calculated to the player.

8. A game machine, comprising:

a controller for inputting &n operation signal;
change judgement means for judging which, of
aplurality of pattern changes, the operaticn sig-
nal input from the contreller has changed to;
energy consumption amount  calculaticn
means for caleulating, based on the determined
patiern change, the player's energy consump-
tion amaunt corresponding to a change of the
operation signal input from the controller;
accumulative energy consumption amount cal-
culation means for caiculating an accumulative
energy consumption amount by accumulating
an energy cohsumption amount calculated af-
ter a predetermined timing; and

accumulative energy consumption amount re-
porting means for reparting the accumulative
energy consumption amount calculated to the
player.

9. An informatien starage medium storing a program

for having a computer having & controller for input-
ting an operation signal, to function as a game ma-
chine having:

change judgement means for judging accord-
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ing to which, of a plurality of pattern changes,
the operation signal input fram the controller
has changed to;

energy consumption amount calculation
means for calculating, based onthe determined
pattern change, theplayer's energy consump-
tion amount corresponding to a change of the
operation signal input from the controller;
accumuiative energy consumption amount cal-
culation means for calculating an accumulative
energy cansumption amount by accumulating
an energy consumption amount calculated af-
ter a predetermined timing; and

accumulative energy consumptien amount re-
porting means for reporting the accumulative
energy consumption amount calculated to the
player.

10. A game distribution device for distributing program
code for having a computer having a controller for
inputting an operation signal, to function as a game
machine having:

change judgement means for judging accord-
ing ta which, of a plurality of pattern changes,
the operation signal input from the controller
has changed to;

energy consumption amount calculation
means fercalculating, based on the determined
pattern change, the player's energy consump-
tion amount corresponding to a change of the
operation signal input from the controller;
accumulative energy consumption amount cal-
culation means for calculating an aceumuiative
energy cansumption amount by accumulating
an energy consumpticn amount calculated af-
ter a predetermined timing; and

accumulative energy consumption amount re-
porting me&ns for reporting the accumulative
energy consumpticn amount calculated to the
player.

11. A game distribution method for distributing program
code having a computer having a cantrolier for in-
putting an operation signal to function as a game
machine comprising:

change judgement means for judging accord-
ing to which, of a plurality of pattern changes,
the operation signal input from the controfler
has changed to;

energy consumption amount calculation
means forcalculating, based on the determined
pattern change, theplayers energy consump-
tion amount corresponding to a change of the
operation signal input from the controller,;
accumulative energy consumption amgunt cal-
culation means for calculating an accumulative
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energy consumption amount by accumulating
an energy consumption amount calculated af-
ter a predetermined timing; and

accumulative energy consumption amount re-
perting means for reporting the accumulative
energy consumption amount calculated to the

player.

. Agame machine allowing a player to enjoy stepping
while listening to game music, comprising:

step detection means for detecting whether or
not the player puts their foot or feet on each of
a plurality of step positiens;

energy consumption amount  calculation
means for calcuiating, based on a detection re-
sult on the step position, an energy consump-
tion amount due to & change of the state of the
player's feet;

accumulative energy consumption amount cal-
culation means for calculating an accumulative
energy consumption amount by accumulating
an energy consumption amount calculated af-
ter a predetermined timing;

accumulative energy consumption amount re-
porting means for reporting the accumulative
energy consumption amount calculated to the
player,

objective setting means for setting an cbjective
fer the player in terms of an accumulative en-
ergy consumption amount, based on at least
one of an intake of a predetermined food, an
amount of predetermined exercise, an objec-
tive, and an objective weight loss; and
objective attainment reporting means for re-
porting to the player a state of attainment of the

. objective based on the accumulative energy

consumption amount calculated by the accu-
mulative energy consumption amount calcula-
tion means.

13. Program code for having a computer having a con-
troller for inputting an operation signal, to function
as a game machine comprising:

achange judgement perfion for judging accord-
ing to which, of a plurality of pattern changes,
the operation signal input from the controller
has changed to;

an energy consumption ameount calculation
portion for calculating, based on the deter-
mined pattern change, the player's energy con-
sumptian amount corresponding to a change of
the operation signal input from the centroller;
an accumulative energy consumption amount
calculation portien for calculating an accumu-
lative enargy consumption amount by accumu-
lating an energy consumption amount calculat-
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ed after predetermined timing; and

an accumulative energy consumption amount
reporting portion for reporting the accumulative
energy consumption amount calculated to the
player.
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