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Description

[0001] The present invention relates to a game ma-
chine, a game machine control method, an information
storage medium, a game distribution device, and a game
distribution method. In particular, the present invention
relates to a technique for enhancing attractiveness of a
game in which, for example, a player enjoys dance steps
while listening to game music.

[0002] A music-oriented game machine employing a
dedicated controller having a plurality of marks attached
thereon each indicative of a step position defined thereon
and a sensor for determining whether or not a player’ s
foot or feet is/are placed on a particular step position, is
popular. A typical example of such a game machine or
software may include "Beat Mania ™" and "Dance,
Dance, Revolution ™" both manufactured and sold by
Konami Corporation. In these games, the player can en-
joy the feeling of dancing by stepping on the dedicated
controller in accordance with game music.

[0003] Insucha music-oriented game machine, timing
at which the player is required to step on each step po-
sition is determined according to the rhythm of game mu-
sic and stored in the form of data, and a gradually ap-
proaching step timingis indicated on a display as foreach
of the plurality of step positions based on the step timing
data. The player, referring to the display and listening to
the music, puts their foot or feet on a guide step position
orpositions onthe dedicated controller. The player's per-
formance is evaluated based on the extent of difference
between the timing at which the player 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-oriented game ma-
chine, the player's performance is evaluated simply
based on the step 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 evaluated from a point other
than a game score, and to present this evaluation to the
player. This can make even any games other than music-
oriented games more attractive.

[0005] Foranexample of the prior art see US-A-4 720
789

[0006] The presentinventionprovides, inafirstaspect,
a game machine for use by a player, the game machine
comprising:

means defining a plurality of step positions, each of
which can be stepped on by the player’s foot or feet;
and

step detection means for detecting the player step-
ping on any of the plurality of step positions;

the game machine being characterised by:
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change determining means responsive to said
step detection means to determine which of a
plurality of pattern changes occur in the detected
positions of the player’s feet on the plurality of
step positions;

energy consumption amount calculation means
forcalculating, based on the determined pattern
change of said plurality of changes, an energy
consumption amount due to the corresponding
change of position of the player’s feet;
accumulative energy consumption amount cal-
culation means for calculating an accumulative
energy consumption amount by accumulating
the calculated energy consumption amount af-
ter a predetermined timing; and

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

[0007] In a second aspect, the present invention pro-
vides a method for controlling a game machine for use
by a player, the method comprising:

defining a plurality of step positions, each of which
can be stepped on by the player’s foot or feet; and
detecting the player stepping on any of the plurality
of step positions;

the method being characterised by:

determining, based on a detection result, which
of a plurality of pattern changes occur in the de-
tected positions of the player’s feet on the plu-
rality of step positions;

calculating, based on the determined pattern
change of said plurality of changes, an energy
consumption amount due to the corresponding
change of position of the player’s feet;
calculating an accumulative energy consump-
tion amount by accumulating the calculated en-
ergy consumption amount after a predeter-
mined timing; and

reporting the calculated accumulative energy
consumption amount to the player.

[0008] Inathird aspect, the presentinvention provides
program code for controlling a game machine for use by
a player, the program code, when executed on a com-
puter, causing the computerto carry outthe method com-
prising:

defining a plurality of step positions, each of which
can be stepped on by the player’s foot or feet; and
detecting the player stepping on any of the plurality
of step positions;

the method being characterised by:

determining, based on a detection result, which
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of a plurality of pattern changes occur in the de-
tectedpositions of the player's feet on the plu-
rality of step positions;

calculating, based on the determined pattern
change of said plurality of changes, an energy
consumption amount due to the corresponding
change of position of the player’s feet;
calculating an accumulative energy consump-
tion amount by accumulating the calculated en-
ergy consumption amount after a predeter-
mined timing; and

reporting the calculated accumulative energy
consumption amount to the player.

[0009] In a fourth aspect, the present invention pro-
vides an information storage medium for storing program
code for controlling a game machine for use by a player,
the program code, when executed on a computer, caus-
ing the computer to carry out the method comprising:

defining a plurality of step positions, each of which
can be stepped on by the player’s foot or feet; and
detecting the player stepping on any of the plurality
of step positions;

the method being characterised by:

determining, based on a detection result, which
of a plurality of pattern changes occurin the de-
tected positions of the player’s feet on the plu-
rality of step positions;

calculating, based on the determined pattern
change of said plurality of changes, an energy
consumption amount due to the corresponding
change of position of the player’s feet;
calculating an accumulative energy consump-
tion amount by accumulating the calculated en-
ergy consumption amount after a predeter-
mined timing; and

reporting the calculated accumulative energy
consumption amount to the player.

[0010] 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 point of view so that the game becomes more
attractive.

[0011] Inthe presentinvention, 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 feet 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-
sumptionamountcalculated aftera predeterminedtiming
is accumulated for calculation of an accumulative energy
consumption amount. An accumulative energy con-
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sumption amount is reported to the player, for example,
either in the form of a physical unit (such as calorie) or
after commutation into an amount of food or exercise. 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 enjoyment to a music-
oriented game.

[0012] In the present invention, the player inputs an
operation signal via the controllerto enjoy the game. The
controller may comprise any means enabling input of an
operation signal, the operation signal being indicative of,
for example, whether or not a player puts their foot or
feet on the respective step positions. In the present in-
vention, according to which, of a plurality of pattern
changes, the operation signals input via the controller
have changed to is judged, and an amount of energy
consumed by the player is calculated according to the
judged pattern change. An energy consumption amount
calculated after predetermined timing is accumulated for
calculation of an accumulative energy consumption
amount. An accumulative energy consumption amount
is reported to the player, for example, either in the form
of a physical unit (such as calorie) or after commutation
into an amount of food or exercise. The reporting is made
by means of displaying, audio output, 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 enjoyment to a music-
oriented game. In addition, according to a game distri-
bution device and method of the present invention, a cus-
tomer can easily obtain a game program which can eval-
uate a player's performance from a new point of view
and report the evaluation to the player.

[0013] Inoneembodimentofthe presentinvention, the
machine may further comprise weight obtaining means
for obtaining the player's weight. Inthe device, the energy
consumption amount calculation means calculates an
energy consumption amount based on the player's
weight obtained by the weight obtaining means. This ar-
rangement enables a report of a more reliable accumu-
lative energy consumption amount to the player, the
amount being calculated with consideration of the play-
er's weight. This makes the game more attractive.
[0014] In another embodiment of the present inven-
tion, the game machine may further comprise tempo
change determining means for determining a change in
the tempo at which the detected positions of the player’
s feet on the plurality of step positions changes. In the
machine, the energy consumption amount calculation
means calculates an energy consumption amount based
also on the tempo change determined by the tempo
change determining means. A tempo change is informa-
tion concerning a tempo according to which the player
changes the state of their feet. Specifically, time neces-
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sary for the player to change the state of their feet from
one state to another, the number of the states of the play-
er’s feet changing during a unit time period, the tempo
of game music, and so on may be usable as a tempo
change. This arrangement enables a report of a more
reliable accumulative energy consumption amount to the
player, the amount being calculated with consideration
of atempochange. This makesthe game more attractive.
[0015] 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
interms of anaccumulative energy consumptionamount;
and objective attainment reporting means for reporting
a state of attainment of the objective to the player based
on the accumulative energy consumption amount calcu-
lated by the accumulative energy consumption calcula-
tion 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) . Inthis case, the objective setting means sets the
objective based on at least one of an intake of a prede-
termined food, an amount of predetermined exercise, an
objective weight, and an obj ective weight loss. When an
intake of a predetermined food or an amount of prede-
termined exercise is used as a reference, the player can
set an objective 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 play may be encouraged to continue playing the
game.

[0016] 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 estimated to the player as a part of a report
on the state of attainment of the objective. This arrange-
ment allows the playerto know how much more he needs
to continue playing the game in order to attain an objec-
tive.

[0017] In yet another embodiment of the present in-
vention, the game machine further comprises storage
means for storing the detected positions of the player’s
feet on the plurality of step positions during a predeter-
mined period immediately preceding the current mo-
ment. The change determining means is responsive to
said storage means to determine which of the plurality
of pattern changes occur in the detected positions of the
player's feet on the plurality of step positions.

[0018] Inthepresentinvention, whetherornotthe play-
er puts their foot or 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 feet is cal-
culated based on the detection result. An energy con-
sumptionamountcalculated aftera predeterminedtiming
is accumulated for calculation of an accumulative energy
consumption amount. An accumulative energy con-
sumption amount is reported to the player. This arrange-
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ment, i.e., evaluation of the player’s game playing per-
formance from a new point of view and reporting to the
player, can resultantly impart a new point of enjoyment
tothe game. Moreover, inthe present invention, the play-
er can set their objective in terms of an accumulative
energy consumption amount using, as a reference, at
least one of anintake of apredeterminedfood, anamount
of predetermined exercise, an objective weight, and an
objective weight loss, and receives repotts regarding the
state of their attaining the objective set. In other words,
the player can set their own objective, and know the ob-
jective attainment state. When an intake of a predeter-
mined food or an amount of a predetermined exercise
can be used as a reference in setting an objective, the
player can set their objective in a more intuitive 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.

[0019] The presentinvention will now be described by
way of example only with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic diagram showing a structure of
a game machine according to one preferred embod-
iment of the present invention;

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

Fig. 3 is a diagram showing an example of a game
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 a diet
setting screen image;

Fig. 7 is a diagram showing an example of a difficulty
setting screen image;

Fig. 8 is a flowchart illustrating energy processing;
Fig. 9is aflowchartillustrating dance gauge process-
ing;

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.

[0020] In the following, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.

[0021] Fig. 1 is a diagram showing a structure of a
game machine according to a preferred embodiment of
the present invention. In the following, a technology for
having the shown game machine 10 function as a music-
oriented game machine allowing the player to enjoy step-
ping while listening to game music will be described. The
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game machine 10 particularly has a "diet mode", which
is a game mode encouraging the player to do exercise
according to game music. In a "diet mode", where step
timing is normally guided, a game will not end because
of the player’s stepping not following the guidance. The
game ends in this mode only when the game music ends
(a stage is completed) or the player applies a forcible
game end instruction. This mode is featured by displaying
an accumulative energy consumption amount the player
has consumed by playing the game on a game screen.
Moreover, the player can set their objective in terms of
an accumulative energy consumption amount.

[0022] The game machine 10 shown in Fig. 1 compris-
es a CD-ROM 25, or an information storage medium,
mounted on a home-use game machine 11, which inturn
is connected to a monitor 18 and a speaker 22. Note that
although a CD-ROM 25 is used here to supply a game
program and game data to the home-use game machine
11, any other information storage media, such as a DVD
or a ROM card, may be used instead. Alternatively, a
game program and game data may be remotely supplied
to the home-use game machine 11 via a communication
network, as will be described later.

[0023] A home-use game machine 11 comprises a
CPU 14, a GPU 16, anSPU20, 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 ele-
ments of the home-use game machine 11 other than the
controller 32 are all accommodated in a predetermined
single housing. By way of example, the monitor 18 may
be a home TV receiver, and the speaker 22 maybe a
speaker incorporated into the home TV receiver.
[0024] The CPU 14 has a structure comprising a micro
processor, and controls the respective elements of the
home-use game machine 11 based on an operating sys-
tem 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
operating system, which is a basic program indispensa-
ble for comprehensive operation of the home-use game
machine 11. The RAM 26 is used for storing game pro-
grams and game data read from the CD-ROM 25 as nec-
essary. The GPU (graphics processing unit) 16, which
has a structure comprising aframe buffer, receivesimage
data from the CPU 14, and draws a game screen image
inthe frame buffer based on the received input data. The
GPU 16, moreover, converts the content of the frame
buffer into a video signal, and outputs the signal to the
monitor 18 at a predetermined timing.

[0025] An SPU (sound processing unit) 20, which has
a structure comprising a sound buffer, reproduces music
data, game sound effects, and so on, which is read from
the CD-ROM 25 and stored in the sound buffer, and out-
puts sounds via the speaker 22. The CD-ROM reader 24
reads a game program and game data fromthe CD-ROM
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25 in response to an instruction from the CPU 14.
[0026] The input/output control device 30 is an inter-
face for connecting one or more external input/output
devices to the home-use game machine 11. A controller
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 amodem or aterminal adapt-
er, may be connected. The controller 32is 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 controller 32, and supplies an operation signal in-
dicative of a scanning result to the CPU 14 via the bus
12. The CPU 14 judges the player’ s game operation
based on the operation signal.

[0027] Fig. 2 is a diagram showing an example of a
controller 32. The controller 32 shown is a dedicated con-
troller prepared particularly for a music-oriented game.
The controller 32 is made of a mat-like member having
a size appropriate for use as a dance stage. When a
player steps on the controller 32, operation signals indic-
ative of the positions of the player’s feet are sent to the
home-use game machine 11. As shown, a substantially
round central segment 34C is provided at the center on
the surface of the controller 32, and direction button input
segments 34U, 34D, 34L, 34R are provided above, be-
low, left of, and right of the central segment 34C, respec-
tively. Further, to the right and to the left of the direction
button input segment 34U are provided an O button input
segment 38A and an X button input segment 38B, re-
spectively. Moreover, a start button input segment 38A
is provided above the O button input segment 38A, and
a selection button input segment 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 upward arrow, and a downward ar-
row are attached, respectively. An O mark (O)is attached
(printed) on the surface of the O button input segment
38A, and an X mark (X) is attached on the surface of the
Xbuttoninput segment 38B. A label "START" is attached
on the start button input segment 36A, and a label "SE-
LECT" is attached on the selection button input segment
36X.

[0028] Sensorsare embedded underthe direction but-
ton input segments 34U, 34D, 34L, 34R, the O button
input segment 38A, the X button input segment 38B, the
start button input segment 36A, and the selection button
input segment 36B, so that an operation signal indicating
that the player’s foot is placed on a corresponding seg-
ment is sent to the home-use game machine 11 when
the player puts their foot on the respective segments.
The direction button input segments 34U, 34D, 34L, 34R
are mainly used to input dance steps as well as tomake
various 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 segment 36B is
mainly used to retrieve various menu screens. The O
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button input segment 38A is 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.

[0029] Fig. 3isadiagram showing an exemplary game
screen image prepared based on a game program and
game data read from the CD-ROM 25, and shown on the
monitor 18. The shown game screen image 40 appears
in a "diet mode", in which a background image is dis-
played over the entire screen with the dance gauge 50,
the reference arrows 48L, 48D, 48U, 48R, timing guid-
ance arrows 44L, 44D, 44U, 44R, an energy indication
42, and a message 52 superimposed thereon. The en-
ergy indication 42, which is shown in the left lowermost
part of the game screen image 40, indicates an accumu-
lative amount of energy having been consumed from the
predetermined timing, for example, the beginning of a
"diet mode" 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, constitutes of
an expression evaluating the player’s operation, such as
"Great", "Perfect", "Good", "Boo", and so on.

[0030] The dance gauge 50, which is shown in the left
uppermost part in the screen image, comprises a gauge
bar which extends or contracts depending on the finesse
with which the game is operated. Specifically, the gauge
bar may extend to the right in response to a highly eval-
uated step 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 performance. Below the dance gauge
50 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.

[0031] Thatis, the arrows 48L, 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 obtain a
higher score by stepping, at a time when each of the
timing guidance arrows 44L, 44D, 44U, 44R ovetrlap with
a corresponding one of the reference arrows 48L, 48D,
48U, 48R, on a corresponding one of the direction button
input segments 34L, 34D, 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 stepping
on the direction button input region 34U of the controller
32 at a time a little later than the timing shown in the
drawing would obtain a higher score.

[0032] Itshouldbe noted that a player does not always
have to operate the controller 32 at a very exact timing
when the timing guidance arrows 44L, 44D, 44U, and
44R fully overlap the corresponding reference arrows
48L, 48D, 48U, 48R in order to get a score. A player can
get a score that takes into consideration the extent of
overlapping. Note that the timing guidance arrows 44L,
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44D, 44U, 44r are displayed based on step data (de-
scribed later).

[0033] The timing guidance arrows 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, 44D, 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 a timing guidance arrow relative to the nearest
operation timing is displayed in the uppermost part in the
timing guidance arrow display area with those relative to
farther operation timing displayed in lower parts accord-
ingly.

[0034] Indisplayingthe arrows, for example, the timing
guidance arrow 44L, indicative of timing at which to step
on the direction button input segment 34L, is shown be-
low the reference arrow 48L, which is associated with
this operation. Similarly, the timing guidance arrow 44D,
indicative oftiming at which to step onthe direction button
input segment 34D, is shown below the reference arrow
48D, 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 be-
low the reference arrow 48U, which is associated with
this operation; and the timing guidance arrow 44R, which
is indicative of timing at which to step on the 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 44L, 44D,
44U, 44R is shown in a single column in this drawing,
two or more timing guidance arrows 44L, 44D, 44U, 44R
may be shown at the same time in a single column de-
pending on the state of approaching step timing. The
thus generated image data is being superimposed onto
the background screen image 46, constituting a part of
the game screen image 40. The above processing will
be repeated in a predetermined cycle.

[0035] The head of the guidance display range corre-
sponds to the currently playing point in game music, and
the guidance display range shifts toward the end of the
music by a predetermined amount for each process. Ac-
cordingly, the timing guidance arrows 44L, 44D, 44U,
44R gradually move upwards as the music progresses.
With the timing guidance arrows 44L, 44D, 44U, 44R
displayed as described above, a player referring to the
game screen image 40 can easily anticipate the arrival
of step timing.

[0036] 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 music
game using a home-use game machine 11, but also
game music data, which is necessary for executing a
game program.

[0037] Fig. 4 is a diagram describing game music data
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corresponding to some game music, recorded in a CD-
ROM 25. As shown, game music data contains original
music data, step data, timing tables, and background im-
age data.

[0038] Original music data is data on, for example,
general popular music which is stored as original music
in the form of PCM streams and so on. In response to
an instruction from the CPU 14, the CD-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, to the SPU 20. The SPU 20 then
converts the received music data into analogue data, and
supplies the converted data to the speaker 22.

[0039] Step data defines a procedure of controller op-
eration for a player to perform in reproduction of corre-
sponding game music. Step data is configured according
to the rhythm of corresponding music data. Two 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 level, a play mode,
and so on. Step data contains a plurality of data blocks
each corresponding to each bar of corresponding game
music. Each data block contains information concerning
which of the buttons of the controller 32 should be oper-
ated at which beat in a corresponding music block when
the bars are dissolved into blocks each for a predeter-
mined beat number such as four beats or eight beats.
[0040] Atimingtable is prepared for matching the tim-
ing of corresponding 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.

[0041] Here, nextdescribedis game program process-
ing 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 executing a game
program stored in the CD-ROM 25. That is, when the
player mounts a CD-ROM 25 in the CD-ROM reader 24
and turns on the home-use game machine 11, an oper-
ating system stored in the ROM 28 is executed, thereby
starting various initial operations. During the initial oper-
ation, only a part of the game program, which is neces-
sary for the present processing, may be read from the
CD-ROM 25 and loaded to the RAM 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 under the control of the controller
32. When the player selects a "diet mode" in the menu,
game processing in the diet mode, which is a character-
istic feature of the game machine 10 of the present in-
vention, begins.
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[0042] In this mode, a diet settingmenu is displayed
on the monitor 18, in which the player conducts diet set-
ting (S100). Fig. 6 shows an exemplary diet setting
screen image then displayed. The shown diet setting
screen image contains a weight input blank 78, an ob-
jective setting menu blank 80, an objective value input
blank 82, a setting completion button 84, and guidance
86. The player inputs their weight into the weight input
blank 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
39D 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 obj
ective setting menu blank 80, any one of "no setting",
"calorie consumption", and "play duration" can be select-
ed. Selection of "calorie consumption" allows setting of
an objective in the form of an energy amount (kilocalo-
ries). Accordingly, a label "kcal" appears in the objective
value input blank 82. Subsequently, the player first steps
on the direction button input segments 34U and 34D to
thereby bring a cursorinto the objective value input blank
82, andthen steps onthe direction button input segments
34L and 34R to thereby input an objective calorie con-
sumptionvalue. A calorie consumption value canbe input
in one kilocalorie (kcal) units in a range between 10 kcal
and 1000 kcal.

[0043] Selection of "play duration" allows setting of an
objective in the form of time (minutes). Accordingly, a
label "mins" appears in the objective value input blank
82. Subsequently, the player steps on the direction button
input segments 34U and 34D to thereby bring a cursor
into the objective value input blank 82, and then steps
on the direction button input segments 34L and 34R to
thereby input a value for objective play duration. A play
duration value can be set in one minute units in a range
between one minute and 120 minutes. Selection of "no
setting" cancels the objective setting.

[0044] A setting completion 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 (S101). For diet
resetting, the player steps on the selection button input
segment 36B 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 example, by a
star mark in the retrieved diet setting screen image, so
that unnecessary exposure of personal secret informa-
tion can be prevented.

[0045] It should be noted that, whereas an objective is
set inthe form of "play duration" or "calorie consumption”
in the above, an objective can alternatively be set using
a predetermined food, such as an apple, rice, curry and
rice, and cake, as a reference. Specifically, an objective

can be set such as "equivalent to n apples”, "equivalent
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to n bowls of rice", "equivalent to n dishes of curry and
rice", "equivalent to n pieces of cake", and so on. More-
over, complex objective settings, such as "equivalent to
n hamburgers and m glasses of orange juice" are con-
venient when the player wishes to consume energy in
the game according to the food they actually ate. Still
further, exercise, such as walking, swimming, and run-
ning, maybe used as a reference. Specifically, an objec-
tive can be set such as "equivalent to n minutes of walk-
ing", "equivalent to n meters of swimming", "equivalent
ton kilometers of running", and so on. Moreover, aplayer
s objective may be set in the form of an objective weight
or objective weight loss. In this case, a play duration time
or an energy consumption amount required to attain an
objective, or a standard play duration time per day or
standard calorie consumption amount per day, may be
presentedto the playeras a secondary objective. In order
to calculate the standard energy amount, the player is
required to input data, for example, concerning what or
how much he ate that day so thatthe energy is calculated
based on the input data. This arrangement makes the
"diet mode" more attractive for players.

[0046] As described above, by stepping on the O but-
ton input segment 38A with a cursor set on the setting
completion button 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 difficulty
setting screen image, the difficulty varies in response to
the player’s stepping on the direction button input seg-
ments 34L and 34R with reference to the guidance 72.
As the difficulty varies, corresponding 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
s0 on may appear. The message 76 indicates a difficulty
level. Theimage 75 isacharacterimage of avirtual dance
instructor. As a different character appears for every dif-
ficulty level, serving as a symbol of that level, the player
can intuitively know the currently selected difficulty level.
As four difficulty levels are available here, the playercan
eitherbegin at an easier levelto gradually shiftto a higher
level or play at a level without imposing an excessive
load for a long time.

[0047] 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 (S102). At S102, the player
selects game music (a tune) to which he would like to
dance, by stepping on the direction button input seg-
ments 34L and 34R, and then makes a selection by step-
ping on the O button input segment 38A. For music se-
lection, an averaged energy consumption amount for
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each tune may be presented to the player because an
amount of energy consumed by playing a game depends
on the tempo of a tune to be played. Desirably, the guid-
ance of an energy consumption amount is made also
taking into consideration a difficulty level selected by the
player because the stepping difficulty also affects an en-
ergy consumption amount due to playingthe game. After
determination of game music, game music data associ-
ated with that game music is read from the CD-ROM 25
(8103) and the game music then begins being repro-
duced (S104).

[0048] 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 monitor 18 for
updating the step guidance (S105). For this 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 to the tune selected at S102 and the
difficulty selected at S101.

[0049] Energy processing is next carried out (S106).
Fig. 8 is a flowchart explaining energy processing. In en-
ergy processing, an operation signal from the controller
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 prede-
termined period immediately preceding the current mo-
ment, are stored inthe RAM 26, so thatthe CPU 14 refers
to 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 seg-
ments 34 at the same time. Also note that it is judged
that the player has returned their foot to the central seg-
ment 34C, where no sensor is embedded, when a pre-
determined time has elapsed since the player lifted their
foot from any direction button input segment 34.

[0050] Thereafter, state change analysis is 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
such that the player, with at least one of their feet on any
one of the direction button input segments 34, lifts that
foot from that direction button input segment 34 and then
steps on the same input segment 34 again (P1). The
second pattern change is such that the player, with both
of 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
least one of their feet on any direction button input seg-
ment 34, lifts that foot and then steps with that foot on a
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direction button input segment 34 located at a right angle
from that direction button input segment 34 (P3). 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 foot and steps with that foot on a direction
button input segment 34 located at 180° from that direc-
tion button input segment 34 (P4).

[0051] The fifth pattern change is such that the player,
with theirfeet on different direction button input segments
34, jumps up and steps with their feet on the respective
same input 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 central seg-
ment 34C, jumps up and then steps with their feet on the
direction button input segments 34L and 34R, respec-
tively (P6-1); the second one is such that the player, with
their feet on the direction button input segments 34L and
34R, respectively, jumps up and then steps with one foot
on the central segment 34C and with other foot on any
direction button input segment 34 (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
andthen steps with their feet on the direction button input
segments 34U and 34D, respectively (P6-3).

[0052] 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
andthen steps with their feet on the direction button input
segments 34U and 34D, respectively, or any two adj
acent direction button input segments 34, respectively
(P7-1); and the second one is such that the player, with
theirfeet on the direction button input segments 34U and
34D, respectively, or any two adjacent direction button
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 player, with their
feet on any different direction button input segments 34,
jumps up andthen steps with their feet on direction button
input regions 34 different from those from which the re-
spective feet were jumped up (P8).

[0053] Evaluation is made on the basis that the player
consumes more energy going from the first to eighth pat-
tern change. Because the player’ s right and left feet can-
not be discriminated between according to an operation
signal from the controller 32, the foot first moved is de-
termined as "foot 1", and the other moved to other direc-
tion button input segment 34 with the "foot 1" fixed is
determined as "foot 2". While thereafter tracing "foot 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.

[0054] Next, an amount of energy the player has con-
sumed by movingtheirfeetis calculated (S202). The CD-
ROM 25 has a table relating tempo changes, pattern
changes, and energy consumption unitamounts with one
another. Given a tempo change and a pattern change,
the table can present a related energy consumption unit
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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. Alterna-
tively, 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 player's weight, consumed by the
player's changing the state of their feet according to a
corresponding pattern change and game music having
a corresponding tempo change. In the processing at
S202, an energy consumption unit amount is obtained
with reference to the table, using the tempo of game mu-
sic and the pattern change judged at S201. Then, the
obtained energy consumption unit amount and the play-
er's weight set at S101 are put into a predetermined for-
mula whereby an amount of energy the player has con-
sumed by changing the state of their feet is calculated.

[0055] Itshouldbe notedthat, whereas an energy con-
sumption amount is calculated here as described above,
adifferenttype of table, such as one relating weight, tem-
po changes, pattern changes, and energy consumption
unit amounts with one another may be used instead. Al-
so, the table may be calibrated such that higher values
thereof are determined having a predetermined interval.
In that case, values are interpolated in calculation of an
energy consumption amount.

[0056] Once an energy consumption amount is calcu-
lated, an accumulative energy consumption amount is
thencalculated (S203). Specifically, an amount of energy
consumed during the current game playing and an
amount of energy having been consumed since starting
a "diet mode" are calculated. The energy consumption
amount obtained at S202 is added to the accumulative
energy consumption amount, which was previously cal-
culated and stored in the RAM 26, to thereby obtain an
accumulative energy consumption amount. For this pur-
pose, an energy consumption amount first obtained at
S202 after starting a "diet mode" or reproduction of any
game music is stored in the RAM 26, and thereafter add-
ed by an energy consumption amount subsequently cal-
culated at S202. The resultant value is again stored in
the RAM 26. The above processing is repeated so that
an accumulative energy consumption amount during the
current game music and that during the "diet mode" are
calculated.

[0057] The calculated accumulative energy consump-
tion amount is written over the accumulative energy con-
sumption amount currently stored in the RAM 26, and
stored therein. In particular, an accumulative energy con-
sumption amount after starting a "diet mode" is shown
in kilocalorie units in the blank of energy indication 42 in
the game screen image 40 appearing on the monitor 18
(S204). In addition, whether or not the objective set at
S101 has been attained is determined. Bell sounds are
output from the speaker 22 in the case where the objec-
tive is attained.
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[0058] Returning to Fig. 5, after completion of the en-
ergy processing (S106), 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 and the step data,
as to whether or not the currently playing point falls within
an evaluation period (S300). An evaluation period is a
period during which the player’s step timing is to be com-
pared 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 moment defined as step timing
according to the step data.

[0059] 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 player’s step-
ping performance is evaluated thereupon (S302). 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 refer-
ence to the step data as to whether or not a direction
button input segment which must then be evaluated
among the direction button input segments 34L, 34U,
34D, 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 differ-
ence. Also, zero may be given fora maximum difference,
and even a negative score may be given for a wrong
operation of the direction button 34 or no operation reg-
istered. Note that when steps on two or more direction
button input segments 34 must be evaluated at the same
processing period, each step performance is similarly
evaluated. The evaluation result is stored in the RAM 26.
In addition, the last obtained score is added to the accu-
mulated score, which is stored in the RAM 26, to thereby
calculate atotal score (S303). The total score is displayed
asascore 42 (S109). Specifically, the gauge bar extends
to the right for a high evaluation, and contracts to the left
for a low evaluation. Further, a message 52 according to
the evaluation acquired at step S302 is shown on the
game screen image 40.

[0060] Returning to Fig. 5, the CPU 14 determines
whether or not the game play satisfies game end condi-
tions (S108). For example, the game play will end when
the player continuously presses the X button input seg-
ment button 38B of the controller 32 over a predeter-
mined time period or when the music has finished play-
ing. 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 monitor 18 (S109).
Under this condition, the player can continue playing the
game ifthey wish. The game may be resumed after some
rest for the player. On the other hand, when the end con-
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ditions are not met, the process returns to S105.
[0061] Fig. 10 is a diagram showing an example of a
play result indication screen image, which appears on
the monitor 18 at S109. As shown, the play result indi-
cation screen image contains an objective attainment in-
dicator 88, a sample energy consumption 90, an accu-
mulative energy consumption amount per stage indicator
92, and an accumulative energy consumption amount in
mode indicator 94. The accumulative energy consump-
tion amount per stage indicator 92 indicates an energy
amount the player consumed during the last game (per
tune). The accumulative energy consumption amount in
mode indicator 94 indicates a total energy amount the
player has consumed since starting the "diet mode". Note
that, whereas an energy consumption amount is ex-
pressed in kilo calorie units in the accumulative energy
consumption amount per stage indicator 92 and the ac-
cumulative energy consumption amount in mode indica-
tor 94 here, it may be expressed, for example, using a
predetermined food (such as one apple and one bowl of
rice) as a unit, to be specifically expressed as "equivalent
to n apples", "equivalent to n bowls of rice", and so on.
[0062] An accumulative 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 monitor 18. The
memoty card 3 3 may store various information, including
the largest energy consumption amount for every stage
(tune), an energy consumption amount accumulated
throughout a predetermined number of past stages, the
largest energy consumption amount recorded thus far,
an averaged energy consumption amount, and so on.
This arrangement enables presentation of various infor-
mation to the player based on such information.

[0063] The objective attainment indicator 88 indicates
how much of the exercise required to attain the objective
set at S101 has been accomplished thus far. This indi-
cation is omitted in the case where "no setting" is set in
the objective setting menu blank 80. With "calorie con-
sumption” selected, the accumulative energy consump-
tion amount after starting the "diet mode" is compared
withthe energy consumption amount set as an objective,
and when the objective was achieved, a message "Ob-
jective Achieved!" is shown. When the objective was not
achieved, on the other hand, the accumulative energy
consumption amount is deducted from the objective en-
ergy consumption amount, so that a message "xx more
kcals" is displayed. When "play duration" is selected in
the objective setting menu blank 80, an actual play du-
ration time is measured, and when the actual play dura-
tion time is longer than the play duration time set as an
objective, a message "Objective Achieved! " is shown.
For a shorter actual play duration time, the actual play
duration time is deducted from the play duration time set
as an objective, and the message "xx more mins" is
shown based onthe deduction result. The sample energy
consumption 90 lists energies of major foods, in which,
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specifically, the major foods are represented by symbols
each accompanied at the side by an associated energy
value (in kilocalories).

[0064] Alternatively, for "calorie consumption" select-
ed in the objective setting menu blank 80 with the objec-
tive not attained, an energy consumption during some
stage may be divided by the time of that stage when
clearing that stage whereby an energy consumption
amount per unit time is calculated so that a message "xx
mins more" is displayed based on the calculated energy
consumption amount. That is, a play duration time re-
quired to attain the objective is estimated based on the
energy consumption amount during past game playing
performance, and an estimated play duration time may
be displayed.

[0065] According to the game machine 10 described
above, the players performance in a music-oriented
game is evaluated from a new point of view, i.e., an en-
ergy consumption amount, 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,
_indication of an energy consumption amount contrib-
utes to enhancing attractiveness of a game.

[0066] It should be noted that a more sophisticated
type of game machine 10 may be configured such that
it once plays standard game music (turn) and then cre-
ates a music program (a diet program) suitable for the
player based on their performance with the first game
music for presentation to the player. Also note that a mu-
sic program may be distributed via a communication net-
work.

[0067] It should be noted that the present invention is
not limited to the above.

[0068] Forexample, whereas the present invention is
applied to a 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 faster
storage device than a CD-ROM 25 and a built-in monitor
18 and speaker 22 may be used.

[0069] Further, whereas a CD-ROM 25 storinga game
program and game data is used in a home-use game
machine 11 in the above, any computer, such as a per-
sonal computer, and so on, which can read the content
of an information storage medium storing a game pro-
gram and game data, and carry out information process-
ing based on the read content, may be used.

[0070] Still further, whereas the present invention is
appliedto a game machine 10 allowingthe playerto enjoy
the sense of dancing in the above, the present invention
can similarly be applied to various other types of music-
oriented games, including a drum playing game in which
the player beats a drum pad-shaped controller, and a
guitarplaying game in which the player operates a guitar-
shaped controller. The present invention can be further
applied to various sport games, including a ski game in
which the player operates a controller formed imitating
a ski or a skipole, a snowboard game in which the player
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operates a snowboard-shaped controller, and a skate-
board game in which the player operates a skateboard-
shaped controller. The present invention is still further
applicable to any kinds of game, including a combat
game in which the player operates a controller formed
imitating a gun, and a driving game in which the player
operates a controller formed imitating a vehicle handle.
In these applications, according to which, of a plurality
of pattern changes, an operation signal from various con-
trollers has changedto is judged, andthe 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 calculated after
predetermined timing is accumulated to thereby calcu-
late an accumulative energy consumption amount for re-
porting to the player. With this arrangement, the player’s
game playing performance can be evaluated from a new
point of view, i.e., an energy consumption amount, which
can arouse more interest in the player. In addition, diet
effects brought about by playing the game can be ap-
pealing.

[0071] Still further, whereas a game program and
game data are provided from a CD-ROM 25, or an infor-
mation storage medium, to a home-use game machine
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 a com-
munication network. Fig. 11 is a diagram showing a com-
plete structure of a game program distribution system
utilizing a communication network. As shown, a game
program distribution system 53 comprises a game data-
base 54, a server 56, a communication network 60, a
personal computer 62, a home-use game machine 64,
and a PDA (Personal Digital Assistance) 66, wherein the
game database 54 and the server 56 together constitute
a game program distribution device 58. The communi-
cation network 60 may be, for example, the Internet or a
cable television network. In this system, the game data-
base 54 stores a game program and game data, similar
to those stored in the CD-ROM 25. When a user makes
a request for a distribution of a game, using the personal
computer 62, the home-use game machine 64, the PDA
66, or the like, the request is forwarded to the server 56
via the communication network 60. In response 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 personal com-
puter, the home-use game machine 64, the PDA 66, or
the like. Note that although a game distribution is effected
in response to a game distribution request in the above,
the server 56 may transmit them in a one-way manner.
Also, game program and game data necessary for play-
ing a game may not necessarily be all distributed at the
same time, and only those necessary for each aspect of
the game may be distributed at an appropriate timing.
With game distribution via a communication network 60
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as described above, acustomercan easily obtaina game
program and game data necessary for enjoying a music
game.

Claims

1. A game machine (10) for use by a player, the game
machine comprising:

means (32) defining a plurality of step positions,
each of which can be stepped on by the player’s
foot or feet; and

step detection means for detecting the player
stepping on any of the plurality of step positions;
the game machine being characterised by:

change determining means (201) respon-
sive to said step detection means to deter-
mine which of a plurality of pattern changes
occur in the detected positions of the play-
er’s feet on the plurality of step positions;
energy consumption amount calculation
means (202) for calculating, based on the
determined pattern change of said plurality
of changes, an energy consumption
amount due to the corresponding change
of position of the player’s feet;
accumulative energy consumption amount
calculation means (203) for calculating an
accumulative energy consumption amount
by accumulating the calculated energy con-
sumption amount after a predetermined
timing; and

accumulative energy consumption amount
reporting means (204) for reporting the cal-
culated accumulative energy consumption
amount to the player.

2. A game machine according to claim 1, further com-
prising:

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

the energy consumption amount calculation
means calculates the energy consumption
amount based also on the obtained player’s
weight.

3. A game machine according to any preceding claim,
further comprising:

tempo change determining means for determin-
ing a change in the tempo at which the detected
positions of the player’s feet on the plurality of
step positions changes, wherein

the energy consumption amount calculation
means calculates the energy consumption
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amount based also on the determined tempo
change.

4. A game machine according to any preceding claim,
further comprising:

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

objective attainment reporting means for report-
ing a state of attainment of the objective to the
player based on the accumulative energy con-
sumption amount calculated by the accumula-
tive energy consumption calculation means.

5. A game machine according to claim 4, wherein:

the objective setting means sets the objective
based on at least one of an intake of a prede-
termined food, an amount of predetermined ex-
ercise, an objective weight, and an objective
weight loss.

6. A game machine according to claim 4 or claim 5,
wherein:

the objective attainment reporting means esti-
mates a play duration time necessary to attain
the objective, based on an amount of energy
consumed during past game playing perform-
ance, and reports the estimated play duration
time to the player as a part of a report on the
state of attainment of the objective.

7. A game machine according to any preceding claim
further comprising:

storage means for storing the detected positions
of the player’s feet on the plurality of step posi-
tions during a predetermined period immediate-
ly preceding the current moment; and wherein
the change determining means is responsive to
said storage means to determine which of the
plurality of pattern changes occurin the detected
positions of the player’s feet on the plurality of
step positions.

8. A method for controlling a game machine (10) for
use by a player, the method comprising:

defining (32) a plurality of step positions, each
of which can be stepped on by the player’s foot
or feet; and

detecting the player stepping on any of the plu-
rality of step positions;

the method being characterised by:

determining, based on a detection result,
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which of a plurality of pattern changes occur
inthe detected positions of the player’s feet
on the plurality of step positions (201);
calculating, based on the determined pat-
tern change of said plurality of changes, an
energy consumption amount due to the cor-
responding change of position of the play-
er's feet (202);

calculating an accumulative energy con-
sumption amount by accumulating the cal-
culated energy consumption amount after
a predetermined timing (203); and
reporting the calculated accumulative ener-
gy consumption amounttothe player (204).

9. Program code for controlling a game machine (10)
for use by a player, the program code, when execut-
ed on a computer, causing the computer to carry out
the method comprising:

defining a plurality of step positions (32), each
of which can be stepped on by the player’s foot
or feet; and

detecting the player stepping on any of the plu-
rality of step positions;

the method being characterised by:

determining (201), based on a detection re-
sult, which of a plurality of pattern changes
occur in the detected positions of the play-
er's feet on the plurality of step positions;
calculating (202), based on the determined
pattern change of said plurality of changes,
an energy consumption amount due to the
corresponding change of position of the
player's feet;

calculating (203) an accumulative energy
consumption amount by accumulating the
calculated energy consumption amount af-
ter a predetermined timing; and

reporting (204) the calculated accumulative
energy consumption amount to the player.

10. An information storage medium for storing program
code for controlling a game machine (10) for use by
a player, the program code, when executed on a
computer, causing the computer to carry out the
method comprising:

defining a plurality of step positions (32), each
of which can be stepped on by the player’s foot
or feet; and

detecting the player stepping on any of the plu-
rality of step positions;

the method being characterised by:

determining (201), based on a detection re-
sult, which of a plurality of pattern changes
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occur in the detected positions of the play-
er’s feet on the plurality of step positions;
calculating (202), based on the determined
pattern change of said plurality of changes,
an energy consumption amount due to the
corresponding change of position of the
player’s feet;

calculating (203) an accumulative energy
consumption amount by accumulating the
calculated energy consumption amount af-
ter a predetermined timing; and

reporting (204) the calculated accumulative
energy consumption amount to the player.

Patentanspriiche

Spielmaschine (10) zur Verwendung durch einen
Spieler, wobei die Spielmaschine

- Einrichtungen (32), die eine Vielzahl von
Schrittpositionen definieren, von denen auf jede
der FuB3 oder die FliBe des Spielers treten kann
/kénnen, und

- Schritterfassungseinrichtungen zum Erfassen
des Tretens des Spielers auf irgendeine der
Vielzahl von Schrittpositionen aufweist

gekennzeichnet durch

- Anderungsbestimmungseinrichtungen (201),
die auf die Schritterfassungseinrichtungen an-
sprechen, um zu bestimmen, welche Anderun-
gen aus einer Viel-zahl von Musteranderungen
in den erfassten Positionen der FliBe des Spie-
lers auf der Vielzahl von Schrittpositionen er-
folgt,

- Energieverbrauchsmengenberechnungsein-
richtungen (202) zum Berechnen einer Energie-
verbrauchsmenge infolge der entsprechenden
Anderung der Position der FiiBe des Spielers,
wobei das Berechnen auf der bestimmten Mu-
steranderung der Vielzahl von Anderungen ba-
siert,

- Energieverbrauchsmengensummenberech-
nungseinrichtungen (203) zum Berechnen einer
Energieverbrauchsmengensumme durch
Summieren der berechneten Energiever-
brauchsmenge nach einem vorgegebenen Zeit-
ablauf und

- Energieverbrauchsmengensummenmelde-
einrichtungen (204) zum Melden der berechne-
ten Energieverbrauchsmengensumme an den
Spieler.

2. Spielmaschine nach Anspruch 1, welche weiterhin

- Gewichtsermittlungsseinrichtungen zum Er-
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halten des Gewichts des Spielers aufweist,

- wobei die Energieverbrauchsmengenberech-
nungseinrichtungen basierend auch aufdemer-
haltenen Gewicht des Spielers die Energiever-
brauchsmenge berechnet.

3. Spielmaschine nach einem vorhergehenden An-

spruch, welche weiterhin

- Tempoanderungsbestimmungseinrichtungen
zum Bestimmen einer Anderung im Tempo auf-
weist, bei welcher sich die erfassten Positionen
der FlBe des Spielers auf der Vielzahl von
Schrittpositionen andert,

- wobei die Energieverbrauchsmengenberech-
nungseinrichtungen basierend auch auf der be-
stimmten Tempoanderung die Energiever-
brauchsmenge berechnet.

4. Spielmaschine nach einem vorhergehenden An-

spruch, welche weiterhin

- Zieleinstelleinrichtungen zum Einstellen des
Ziels des Spielers ausgedriickt als Energiever-
brauchsmengensumme und

- Zielerreichmeldeeinrichtungen zum Melden
des Zustands des Erreichens des Ziels an den
Spieler basierend auf der Energieverbrauchs-
mengensumme aufweist, die von den Energie-
verbrauchssummenberechnungseinrichtun-
gen berechnet wird.

Spielmaschine nach Anspruch 4, bei welcher die
Zieleinstelleinrichtungen das Ziel basierend auf we-
nigstens einer der Eingaben einstellt: vorgegebene
Nahrung, Grad einer vorgegebenen Ubung, Zielge-
wicht und Zielgewichtsverlust.

Spielmaschine nach Anspruch 4 oder Anspruch 5,
bei welcher die Zielerreichmeldeeinrichtungen eine
Spieldauerzeit, die zum Erreichen des Ziels erfor-
derlich ist, basierend auf einer Menge der wahrend
der Spielleistung des vergangenen Spiels ver-
brauchten Energie schatzt und die geschatzte
Spieldauerzeit dem Spieler als Teil einer Meldung
Uber den Zustand des Erreichens des Ziels meldet.

Spielmaschine nach einem vorhergehenden An-
spruch, welche weiterhin

- Speichereinrichtungen zum Speichern der er-
fassten Positionen der FlBe des Spielers auf
der Vielzahl von Schrittpositionen wahrend ei-
nesvorgegebenen Zeitraums aufweist, der dem
gegenwartigen Augenblick unmittelbar vorher-
geht,

- wobei die Anderungsbestimmungseinrichtun-
gen auf die Speichereinrichtungen ansprechen,
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8.

9.

um zu bestimmen, welche Anderungen aus der
Vielzahl von Musteranderungen in den erfas-
sten Positionen der FlBe des Spielers auf der
Vielzahl von Schrittpositionen eintritt.

Verfahren zum Steuern einer Spielmaschine (10) fur
die Verwendung durch einen Spieler, wobei bei dem
Verfahren

- eine Vielzahl von Schrittpositionen definiert
(32) wird, von denen auf jede der FuB3 oder die
FlBe des Spielers treten kann/kénnen, und

- das Treten des Spielers auf irgend eine aus
der Vielzahl von Schrittpositionen erfasst wird,

gekennzeichnet durch

- Bestimmen (201), basierend auf einem Erfas-
sungsergebnis, welche Anderungen aus einer
Vielzahl von Musterdnderungen in den erfas-
sten Positionen der FliBe des Spielers auf der
Vielzahl von Schrittpositionen auftreten,

- Berechnen (202), basierend auf der bestimm-
ten Musteranderung aus der Vielzahl von Ande-
rungen, einer Energieverbrauchsmenge auf-
grund der entsprechenden Positionsdnderung
der FuBe des Spielers,

- Berechnen (203) einer Energieverbrauchs-
mengensumme durch Summieren der berech-
neten Energieverbrauchsmenge nach einem
vorgegebenen Zeitablauf und

- Melden (204) der berechneten Energiever-
brauchsmengensumme an den Spieler.

Programmcode zum Steuern einer Spielmaschine
(10) fr die Verwendung durch einen Spieler wobei
der Programmcode, wenn er an einem Rechneraus-
geflihrt ist, den Rechner zur Durchflihrung des Ver-
fahrens veranlasst, bei welchem

- eine Vielzahl von Schrittpositionen (32) defi-
niert wird, von denen auf jede der Ful3 oder die
FlBe des Spielers treten kann/kénnen, und

- das Treten des Spielers auf irgendeine aus der
Vielzahl von Schrittpositionen erfasst wird,

gekennzeichnet durch

- Bestimmen (201), basierend auf dem Erfas-
sungsergebnis, welche Anderungen aus der
Vielzahl von Musterdnderungen in den erfas-
sten Positionen der FliBe des Spielers auf der
Vielzahl von Schrittpositionen auftreten,

- Berechnen (202), basierend auf der bestimm-
ten Musteranderung aus der Vielzahl von Ande-
rungen, einer Energieverbrauchsmenge auf-
grund der entsprechenden Positionsénderung
der FUBe des Spielers,
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- Berechnen (203) einer Energieverbrauchs-
mengensumme durch Summieren der berech-
neten Energieverbrauchsmenge nach einem
vorgegebenen Zeitablauf und

- Melden (204) der berechneten Energiever-
brauchsmengensumme an den Spieler.

10. Informationsspeichermedium zur Programmcode-
speicherung fur die Steuerung einer Spielmaschine
zur Verwendung durch einen Spieler, wobei der Pro-
grammcode, wenn er an einem Rechner ausgeflhrt
wird, den Rechner zur Durchflihrung des Verfahrens
veranlasst, bei welchem

- eine Vielzahl von Schrittpositionen(32) defi-
niert wird, von denen auf jede der FuB3 oder die
FuBe des Spielers treten kann /kénnen, und

- das Treten des Spielers auf irgend eine aus
der Vielzahl von Schrittpositionen erfasst wird,

gekennzeichnet durch

- Bestimmen (201), basierend auf einem Erfas-
sungsergebnis, welche Anderungen aus einer
Vielzahl von Musteranderungen in den erfas-
sten Positionen der FlURBe des Spielers auf der
Vielzahl von Schrittpositionen auftreten,

- Berechnen (202), basierend auf der bestimm-
ten Musterénderung aus der Vielzahl von Ande-
rungen, einer Energieverbrauchsmenge auf-
grund der entsprechenden Positionsanderung
der FliBe des Spielers,

- Berechnen (203) einer Energieverbrauchs-
mengensumme durch Summieren der berech-
neten Energieverbrauchsmenge nach einem
vorgegebenen Zeitablauf und

- Melden (204) der berechneten Energiever-
brauchsmengensumme an den Spieler.

Revendications

1. Machine (10) de jeu pour utilisation par un joueur,
la machine de jeu comprenant :

un moyen (32) définissant une pluralité de po-
sitions de pas, dont chacune peut étre occupée
par le ou les pieds de I'utilisateur ; et
unmoyen de détection de pas destiné a détecter
les pas du joueur dans I'une quelconque de la
pluralité de positions de pas ;

la machine de jeu étant caractérisée par :

un moyen (201) de détermination de chan-
gement sensible audit moyen de détection
de pas pour déterminer celui d’'une pluralité
de changements de motif qui se produit
dans les positions détectées des pieds du
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joueurdans la pluralité de positions de pas ;
un moyen (202) de calcul de quantité
d’énergie consommée destiné a calculer,
sur la base du changement de motif déter-
miné de ladite pluralité de changements,
une quantité d’énergie consommeée liée au
changement correspondant de position des
pieds du joueur ;

un moyen (203) de calcul de quantité
d’énergie consommée de fagon cumulée
destiné a calculer une quantité d’énergie
consommée de fagon cumulée par cumul
de la quantité calculée d’énergie consom-
mée aprés un temps prédéterminé ; et

un moyen (204) de signalement de quantité
d’énergie consommée de fagon cumulée
destiné a signaler au joueur la quantité cal-
culée d'énergie consommée de fagon cu-
mulée.

2. Machine dejeuselonlarevendication 1,comprenant
en outre :

un moyen d’obtention de poids destiné a obtenir
le poids du joueur, dans laquelle

le moyen de calcul de quantité d’énergie con-
sommée calcule également la quantité d’éner-
gie consommée sur la base du poids du joueur
obtenu.

3. Machine de jeu selon I'une quelconque des reven-
dications précédentes, comprenant en outre :

un moyen de détermination de variation de tem-
po destiné & déterminer une variation dans le
tempo a laquelle il y a un changement des po-
sitions détectées des pieds du joueur dans la
pluralité de positions de pas, dans laquelle

le moyen de calcul de quantité d’énergie con-
sommée calcule également la quantité d’éner-
gie consommée sur la base de la variation de
tempo déterminée.

4. Machine de jeu selon 'une quelconque des reven-
dications précédentes, comprenant en outre :

un moyen de fixation d’objectif destiné a fixer
I'objectif du joueur en ce quiconcerne une quan-
tité d’énergie consommée de fagon cumulée ; et
un moyen de signalement d’atteinte d’objectif
destiné a signaler au joueur un état d’atteinte
de l'objectif sur la base de la quantité calculée
d’énergie consommée cumulée par le moyen
de calcul de consommation d’énergie cumulée.

5. Machine de jeu selon la revendication 4, dans
laquelle :
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le moyen de fixation d’objectif fixe I'objectif sur
la base d’au moins une absorption d’'une nour-
riture prédéterminée, d’'une quantité d’exercice
prédéterminé, d’'un poids d’objectif, et d’'une per-
te de poids d’objectif.

6. Machine de jeu selon la revendication 4 ou la reven-
dication 5, dans laquelle :

le moyen de sighalement d’atteinte d’objectif es-
time une durée de jeu nécessaire pour atteindre
I'objectif, sur la base d’'une quantité d’énergie
consommeée lors de la derniére performance de
jeu, et signale la durée de jeu estimée au joueur
en tant que partie d’'un compte-rendu sur ['état
d’atteinte de I'objectif.

7. Machine de jeu selon 'une quelconque des reven-
dications précédentes, comprenant en outre :

un moyen de mémorisation destiné a mémoriser
les positions détectées des pieds du joueurdans
la pluralité de positions de pas pendant une pé-
riode prédéterminée qui précéde immédiate-
ment le moment en cours ; et dans laquelle

le moyen de détermination de changement est
sensible audit moyen de mémorisation pour dé-
terminer celui de la pluralité de changements de
motif qui se produit dans les positions détectées
des pieds du joueur dans la pluralité de positions
de pas.

8. Procédé pour commander une machine (10) de jeu
pour utilisation par un joueur, le procédé
comprenant :

la définition (32) d’une pluralité de positions de
pas, dont chacune peut étre occupée par le ou
les pieds du joueur ; et

la détection des pas du joueur dans 'une quel-
conque de la pluralité de positions de pas ;

le procédé étant caractérisé par:

la détermination, sur la base d'un résultat
de détection, de celui d’'une pluralité de
changements de motif qui se produit dans
les positions détectées des pieds du joueur
dans la pluralité de positions (201) de pas ;
le calcul, surlabase du changement de mo-
tif déterminé de ladite pluralité de change-
ments, d’'une quantité d’énergie consom-
mée due au changement correspondant de
position des pieds du joueur (202) ;

le calcul d’'une quantité d’énergie consom-
mée de fagon cumulée par cumul de la
quantité d'énergie consommée calculée
aprés un temps prédéterminé (203) ; et

le signalement au joueur de la quantité cal-
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culée d'énergie consommée de fagon cu-
mulée (204).

9. Code de programme pour commander une machine
(10) de jeu pour utilisation par un joueur, le code de
programme, lorsqu’il est exécuté sur un ordinateur,
amenant [lordinateur a exécuter le procédé
comprenant :

la définition d’une pluralité de positions (32) de
pas, dont chacune peut étre occupée par le ou
les pieds du joueur ; et

la détection des pas du joueur dans I'une quel-
congue de la pluralité de positions de pas ;

le procédé étant caractérisé par :

la détermination (201), sur la base d’un ré-
sultat de détection, de celui d’une pluralité
de changements de motif qui se produit
dans les positions détectées des pieds du
joueur dans la pluralité de positions de pas ;
le calcul (202), sur la base du changement
de motif déterminé de ladite pluralité de
changements, d’'une quantité d’énergie
consommée du fait du changement corres-
pondant de position des pieds du joueur ;
le calcul (203) d’une quantité d’énergie con-
sommée de fagon cumulée parcumul de la
quantité d’énergie consommée calculée
aprés un temps prédéterminé ; et

le signalement (204), au joueur, de la quan-
tité calculée d’énergie consommée de fa-
gon cumulée.

10. Support de mémorisation d’information pour mémo-
riser un code de programme servant & commander
une machine (10) de jeu pour utilisation par un
joueur, le code de programme, lorsqu’il est exécuté
sur un ordinateur, amenant l'ordinateur a exécuter
le procédé comprenant :

la définition d’une pluralité de positions (32) de
pas, dont chacune peut étre occupée par le ou
les pieds du joueur ; et

la détection des pas du joueur dans l'une quel-
conque de la pluralité de positions de pas ;

le procédé étant caractérisé par :

la détermination (201), sur la base d’un ré-
sultat de détection, de celui d’une pluralité
de changements de motif qui se produit
dans les positions détectées des pieds du
joueurdans la pluralité de positions de pas ;
le calcul (202), sur la base du changement
de motif déterminé de ladite pluralité de
changements, d'une quantité d’énergie
consommée due au changement corres-
pondant de position des pieds du joueur ;
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le calcul (203) d’une quantité d’énergie con-
sommée de fagon cumulée par cumul de la
quantité calculée d'énergie consommée
aprés un temps prédéterminé ; et

le signalement (204) au joueur de la quan-
tité calculée d’énergie consommée de fa-
gon cumulée.
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