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D E S C R I P T I 0 N 

MOVEMENT MEASURING DEVICE, ELECTRONIC GAME 
MACHINE INCLUDING MOVEMENT MEASURING DEVICE, 
AND METHOD OF PLAYING GAME MACHINE 

Technical Field 

This invention relates to a movement measuring 

device for easily measuring the momentum caused by the 

10 movement of the human body, an electronic game machine 

including the movement measuring device, and a method 

of playing the game machine. 

Background Art 

A large variety of electronic game machines have 

15 come in practice. Recently, fighting sport game 

products have appeared on the market. 

For instance, in a computer video game using a 

display screen, a human character appearing on the 

screen is moved by the key operation of the controller 

20 to represent various actions, including punching and 

kicking, so that the character may fiqht with another 

human character manipulated by the computer-side or 

the opponent's controller. In this case, the player 

forcing the human character to make a fight has only to 

25 operate the controller's keys, so there is a big gap 

between the computer video game and actual combative 

sports, which .dampens the pleas.ure of playing the game. 

There has been a game machine, with which a player· 

competes with the opponent for destructive power. Such 
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a qame machine senses the impact force exerted on the 

target that the player.punches, for example. In this 

case, an object to be punched, serving as the target, 

is needed. Moreover, to sense the impact force exerted 

5 on the target, a large, complicated sensing device is 

required. For these reasons, game machines of this 

type have the problem of being suitable only for use in 

amusement arcades. 

10 

15 

Accordingly, there has been no means for easily 

sensing the impact force corresponding to the movement 

of the body with a compact structure and it has been 

impossible to construct a game machine that enables the 

player to easily play a fighting sport game involving 

actual fighting actions anywhere. 

Disclosure of Invention 

A first object of the present invention is to 

provide a movement measuring device capable of easily 

sensing the speed and impact force of the action of an 

actual human body with a compact structure without 

20 requiring an object serving as a target. 

A second object of the present invention is to 

provide an electronic game machine including a movement 

measuring device which enables the player to play a 

fighting sport game involving actual fighting actions 

25 of the player anywhere. 

A movement measuring device of the present 

invention comprises: an acceleration sensing section 
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that is worn on the body and senses the acceleration of 

the body·' s movement: a maximum acceleration sensing 

section for sensing the maximum·value of the accelera­

tion sensed by the acceleration sensing section in the 

5 course of a specific movement of the body; and a speed 

computing section for determining the speed produced by 

the specific movement of the body on the basis of the 

maximum value of the acceleration sensed by the maximum 

acceleration sensing section .. For example, when a 

10 
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player with the moving measuring device on his arm 

punches, the acceleration produced by the punching 

action is sensed by the acceleration sensing means and 

the maximum acceleration is sensed by the maximum 

acceleration sensing section. The speed computing 

section determines the punching speed from the maximum 

acceleration. Setting weight enables the impact force 

to be obtained from the weight and the punching speed. 

Therefore, the player's actual punching speed and 

impact force.can be measured with the compact device 

20 having the simple configuration. 

A game machine of the present invention comprises: 

an acceleration sensing section that is worn on the 

bOdy and senses the acceleration of the body's move­

.!Dent; a computing section for obtaining data indicating 

25 the magnitude -of movement.on-the basis of the accelera­

tion sensed by the acceleration sensing section; and 

decision means for determining.victory or defeat on the 
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basis of the data indicating the magnitude of a 

·. specific movement of the body obtained by the computing 

section. For example, when a player with the qame 

machine on his arm punches, victory or defeat is 

determined by the strength. and weakness of the punch. 

This enables the player to easily play a f i9htin9 sport 

game involving actual fighting actions anywhere. 

Brief Description of the Drawings 

FIG. lA is a front view of a wristwatch device 

10 according to a first embodiment of an electronic game 

·machine including a movement measuring device of the 

,,,,::: · · present invention; 

FIG. lB illustrates an acceleration sensor; 

FIG. 2 showshow the acceleration sensor senses 

·· 15 the acceleration caused by the movement of a person 

wearing the wristwatch device of FIG. l; 

FIG. 3 is a block diagram of the electronic 

circuitof the wristwatch device in FIG. l; 

FIG. 4 shows the structure of the individual 

·20 registers for power measurement mode and game mode 

provided in the RAM of the electronic circuit of 

FIG. 3; 

FIG. 5 is a K value setting table.according to 

world ranking which is referred to.when offensive 

25 strength A is determined in the game mode; 

FIG. 6 is a defense capacity setting table 

referred to when defense capacity D is determined in 
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the game mode; 

FIGS. 7A and 78 are ranking update tables referred 

to when the number of places up or down in world 

ranking according to the victory or defeat pattern in 

the game mode is determined--FIG. 7A is a number-of­

ranks-up setting table according to the victory pattern 

and FIG. 7B is a number-of-ranks-down·setting table 

according to the defeat pattern; 

FIG .. 9 is views of the initial screens corre­

sponding to the individual operation modes; 

FIG. 9 is a flowchart of the measurement mode 

process in the power measurement modeof the-wristwatch 

device of FIG. l; 

FIG. 10 is a flowchart of the measurement process 

15 in the measurement mode process .in the power measure-

ment mode; 

FIG. 11 illustrates display operations in the 

measurement mode process in the power measurement mode; 

FIG. 12 is a timing chart for changes in the sound 

20 and representation in the measurement process in the 

power measurement mode; 

FIG. 13 is a flowchart for the game mode process 

in the punching game mode; 

FIG. 14· is a flowchart of the battle process in 

·25 the game mode-process in.the.punching game mode. of the 

wristwatch device1 

FIG. 15 shows display operations in the game mode 
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process in the punching game mode; 

FIG. 16 is a timinq chart to help explain the 

elapsed time in the game mode process in the punching 

game mode; 

FIG. 17 is a block diagram of the circuit of an 

electronic wristwatch according to a second embodiment 

of the present invention; and 

FIG. 18 is a flowchart for a game process. 

Best Mode of Carrying Out the Invention 

10 (1) First Embodiment 

15 

A first embodiment. of ·the present invention will 

.r-.:::,- be explained by ·reference to FIGS. 1 to 16 • 

PIG. lA is a front view of a wristwatch device 

· according to· a .first embodiment of an electronic game 

machine including a.movement.measuring device of the 

present invention. FIG. lB illustrates an acceleration 

sensor. 

A watch body 11 is as large as the ordinary 

wristwatch and can be worn around the wrist or the 

··20 ankle with a wristband lla. Inside the watch body 11, 

there are provided an acceleration sensor 12 and an 

electronic circuit ··that supervises various watch 

functions. 

The acceleration sensor 12 is such that, for 

· 25 example,. a two-ply.·rectangular plate-like piezoelectric 

element 12b is housed in.a cylindrical case 12a, both 

sides of the bottom of the piezoelectric element 12b 
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being corinectedto two lead wires 12c, as shown in 

FIG. lB. The sensor senses acceleration by receiving 

the voltage generated as a result of the bending of the 

piezoelectric element 12b in vibration. 

The; acceleration sensor 12 is placed so as to 

correspond to the nine o'clock position on the watch 

body 11. The sensor is set in the direction in which 

a positive voltage is sensed.in proportion to the 

acceleration at which the watch body 11 moves in the 

direction of nine o'clock and in which a negative 

voltage is sensed in proportiontothe acceleration at 

which the watch body moves in the direction of three 

o'clock. 

FIG. 2 shows how the acceleration' sensor ··senses 

15 the ·acceleration caused by the movement of a player 

wearing the wristwatch device. 

For example, the player puts the wristwatch body 

11 on his right arm, his dominant arm. When he punches 

as shown by (A) to (E) in FIG. 2, the voltage generated 

20 by the acceleration sensor 12 is as follows: in the 

striking period corresponding to (A) to (C), a positive 

voltage proportional to an increase in the speed in the 

direction of striking is sensed, and at the turning 

P.Oint·where the punching arm has stretched out com-

25 pletely, the·maximum negative. peak voltage is sensed. 

·Since the maximum speed of the·punch in the 

punching action is almost linea·rly proportional to the 
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acceleration peak value B sensed by the acceleration 

sensor 12, the maximum speed of the punch is determined 

by multiplyinq the acceleration peak value B by a 

constant taking into account the inclination of the 

proportional straight line~ 

FIG. 3 is a block diagram of the electronic 

circuit of the wristwatch device. 

The electronic circuit of the wristwatch device is 

provided with a CPU· 13. 

According to each of the acceleration data 

inputted from-the acceleration sensor 12 via an A/D 

--·:~~-- conversion-circuit: 14, .the key operation signal 

inputted from- a key :.section 15-, and the time and date 

count data inputted from an oscillation circuit 16 via 

15 a frequency.dividinq circuit 17 and a.time and date 

counting circuit 18 1 the CPU 13 starts the system 

program previously- stored in a ROM 19 and controls the 

operation of each circuit according to the system 

program. Connected to the- CPU 13 are not only the A/D 

·20 ·conversion circuit 14, key section 15, time and date 

counting circuit 18, and ROM 19 but also a RAM 20, an 

alarmsection·21, and a display section 22. 

· The A/D conversion circuit 14 converts the voltage 

signal corresponding to the sensed acceleration 

25 outputted from the acceleration sensor 12 into digital 

data and sends the-digital data to the CPU 13. In this 

case, the A/D conversion circuit 14 converts the 
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voltage signal corresponding to an acceleration of -60G 

to +60G sensed by the acceleration sensor 12 into the 

digital-data ranging from -128 to +128 and sends the 

digital data to the CPU 13. 

The key section 15 is provided with Sl key, 52 key, 

SJ key, FO key, and SM key that are operated when 

various functions are executed.in the various modes, 

including the basic watch mode, power measurement mode, 

and game mode in the wristwatch device. 

Specifically, in the basic watch mode, for example, 

the· present date and time data items corresponding to 

the time and date counting data inputted from the time 

and date counting circuit 18 appear on the display 

section 22. In the power measurement mode, for example, 

on the basis of the acceleration data sensed by the 

acceleration.sensor 12 as a result of the punching 

action of the.player, the punch speed and the destruc­

tive power of the punch (impact force} are measured and 

displayed. In the game mode, for example, on the basis 

20 of the acceleration data sensed by the acceleration 

sensor 12 as a result of the punching action of the 

player, the offensive strength and defense capacity 

against the imaginary opponent is determined and 

victory or.defeat is judged. Then, the judgment result 

25 is displayed. ., 

The ROM 19 stores not only the system program 

that supervises .. the. overall . control of the electronic 

J 
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circuit but also a subprogramthat supervises control 

corresponding to the various operation modes, includinq 

the basic watch mode, power measurement mode, and game 

mode, and the preset table data items. 

5 FIG. 4 shows the structure of the individual 

registers for the power measuring mode and game mode 

provided in the RAM 20 of the electronic circuit in the 

wristwatch device. 

The measurement-mode registers in the RAM 20 

10 include, for example, a first measurement register .20a, 

·a second measurementregister 20b,·and a third measure­

ment register·20c.that store the punching speed and the 

destructive power ·cimpact force) of the punch measured 

on the basis of the acceleration data sensed by the 

lS acceleration·sensor 12 as a result of the punching 

action of the player, as a first measured value, a 

second measured value, and a third measured value, 

respectively. The measurement-mode registers further 

include a maximum value register 20d that stores the 

20 maximum punching speed and maximum punch destructive 

power among the values of power measured until that 

time and a weight register 20e and a dominant arm 

register 20f in which the player's weight and the 

dominant arm wearing·the wristwatch device are set 

25 respectively. 

The punching speed V in the punching action of the 

player is determined using equation l. The punch 
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destructive power (impact force) P is found using 

equation 2. 

Specifically, if the maximum value of the 

acceleration data items obtained from the acceleration 

sensor 12 via the A/D conversion circuit 14 is C and 

the player~s weight is w, the punching speed v will be: 

v = o. 8 x IC I (the figures in one decimal place 

or below are rounded off) ••• [l] 

For example, if the acceleration data obtained 

:10 from the AID conversion circuit 14 as a result of the 

15 

20 

punching action of the player indicates "54" (an 

'~rt. .,. acceleration of about 25G), the punching speed v_ will 

be: 

v = 0. 8 x 54 = 43. 2 

'= 43 

The punch destructive power (impact force) P will 

P = 0.003 x w x v2 (the figures in one decimal 

place or below are rounded off) • • • [ 2] 

For example, in the case.where the punching speed 

V obtained on the basis. of an acceleration data item of 

11 54" (an acceleration of about 2SG) as a result of the 

punching action of the player is "43" and the player's 

weight.w is 35 Kg, the punch destructive power (impact 

25 force ·) P will be: 

p = 0.003 x 35 x 4l x 43 = 194.145 

= 194 
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The game-mode registers in the RAM 20 include a 

player's own stamina register 20g into.which the result 

of subtracting a value corresponding to the defense 

capacity D (damage)· in the present round from a stamina 

5 of, for example, 50 points given to the player at the 

start of the ·game is stored, an opponent's stamina 

register 20h into which the result of subtracting a 

value corresponding to the of tensive strength A in the 

present round·· from a stamina of 50 points given to the 

10 imaginary opponent at·the start of the game is stored, 

a world rank register 201 into which the player's world 

::..;.' rank, going up ·and '.down· in·:the 30. world :ranks depending 

on the victory or .. defeat pattern determined by the 

player's own· stamina and the opponent's stamina at the 

15 ··end· of the round, is stored, a number-of-wins-and­

def~ats register 20j into which the number of wins and 

defeats up to now is stored,·· and a number-of-KO-wins­

and-defeats register 20k into which the number of KO 

wins and defeats up to now is stored. 

20 The of tensive strength A that causes the opponent 

to consume his stamina is determined using equation 3. 

Specifically, if the punch destructive power is P, 

the punching speed· is v, and the world ranking 

coefficient is R, the offensive strengthA will be: 

25 A = P x R (the figures· in one decimal place or 

below are rounded off) 

= K x y2 • • • ( 3] 
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I< is a coefficient taking into account a specific 

weight preset according to the player's world rank. 

Namely, the offensive strength A is found using the 

punching speed V obtained from equation 1 as a result 

5 of the punching action of the player and the coef f i­

cient K corresponding to the player's world rank at 

present. 

PIG. 5 is a K value setting table according to 

world ranking which is referred to when offensive 

10 strength A is determined in the game mode .of the 

wristwatch device. 

•'!:W' The K value setting table. according to w9rld.·. 

,,_ ranking is stored in advance in the ROM 19, for example. 

For example, if the acceleration data obtained 

15 from theA/D conversion circuit 14 as a result of the 

punching.action of the player_ indicates "54" (an 

acceleration of about 2SG) and. the player's world rank 

at present is the twelfth rank, offensive strength A 

will be: 

20 v = 0.8 x 54 ~ 43.2 = 43 

A= 0.007 X 43 X 43 = 12.943 

= 12 

-The defense capacity D (damage) that.suppresses 

the consumption of the player'$ stamina caused by 

25 -the attack of the. illlaginary opponent .i~ dete.rmined 

according to the player's world.rank at present and the 

defensive punching speed V. 
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FIG. 6 is a defens.e capacity setting table 

referred to when defense capacity D is determined in 

the game mode of the wristwatch device. 

The defense capacity setting table is stored in 

5 advance in the ROM 19, for example. 

In this case, if the defensive punching speed v 

does not increase as the player's world rank at present 

gets higher, the defense capacity D will decrease and a 

value subtracted from the player's own stamina will 

10 become larger. 

For example, if the acceleration data obtained 

;-::.'-·from the A/D conversion circuit 14 as a. result of the 

defensive punching action of the player indicates "21" 

(an. acceleration of about lOG} and the player's world 

15 rank at· present is the twelfth .rank, the.defense 

capacity D will be: 

20 

v = o.e x 21 = 16.B = 16 

Thus, from the defense capacity setting table (see 

FIG. 6), it is found that defense capacity D = O. 

FIGS. 7A and ,7s are ranking update tables referred 

to when the number of places up or down in world 

ranking according to the victory or def eat pattern in 

the game mode of the wristwatch device is determined-­

FIG. 7A is a number-of-ranks-up setting table according 

25 to the·victory pattern and FIG .. 7B is a number-of­

ranks-down setting table according to the defeat 

pattern. 
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Both of the rank-up table and rank-down table are 

stored in the ROM 19 beforehand. 

In this case, the highest place in world ranking 

is a champion. It is assumed that the champion is not 

5 exceeded no matter how many ranks are left for the 

player to go up • 

. For example, when the player has knocked out the 

opponent in the second round in the.fighting sport game, 

his rank goes up three places in world ranking. When 

10 the player has won as a result of a comparison of the 

number of stamina points at the end of the round, his 

rank goes up one place and the contents of the world 

>rank register 20! is updated. 

On the other hand, for example, when the player 

15 has been knocked out in the second round of the 

fighting sport game, his rank goes down three places in 

world ranking. When the player has been defeated as a 

result of a comparison of the number of stamina points 

at the end of the round, his rank goes down one place 

20 and the contents of the world rank register 20i is 

updated. 

PIG. 8 is views of the initial screens corre­

sponding to the individual operation modes of the 

wristwatch device. Illustration (A) in FIG. 8 is a 

25 view ·of the initial screen in the basic watch mode. 

Illustration (B) in FIG. B is a view .of .the initial 

screen in the power measurement mode. Illustration (C) 
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in FIG·. 8 is a view of the initial· screen in the game 

mode. 

:Each· timetheSM key provided in the key section 

15 is· operated, the operation modes of the wristwatch 

5 device are switched in this order: the basic watch 

mode -+ the power measurement mode --+ the game mode -+ 

the basic watch mode. As shown in illustration (A) in 

FIG. 8, on the initial screen in the basic watch mode, 

the present time appears in the lower display area 

10 of the display section 22 according to the.date and 

time data: obtained from the· time·and date counting 

-~·~. · circ·uit 18 .. 

As shown in illustration (B) in FIG. 8, on the 

initial screen·in the power measurement mode, each time 

15 'the S3 key ·provided· in the· key ·section 15 is operated, 

the measurement numbers indicating a first, second, and 

third tueasurement modes appear in the upper display 

area of the display section 22 and are switched in this 

order: P-1, P-2, and P-3. In the lower display area, 

·20 the punch destructive power (POWER) and punching speed 

(SPEED)·measured in the preceding session in each 

measurement mode appear. 

As shown in· illustration (C) in FIG. 8, on the 

initial screen in ·the qame mode, a punching game image 

25 with thestamina level of ·the player (left) and that of 

the opponent (right) appear in the upper display area 

of the display section 22 ... In the lower display area, 

/ 
; 
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the player's record against the opponent. and his world 

rank (RANK) at present appear. 

Next, the power measurement operation of the 

wristwatch device thus constructed will be explained. 

FIG. 9 is a flowchart of the measurement mode 

process in the power measurement modeof the wristwatch 

device. 

FIG. 10 is a flowchart of. the mea.surement process 

in the measurement process in the power measurement 

mode of the wristwatch device. 

FIG. 11 illustrates display operations in the 

measurement mode process in the power measurement mode 

of the wristwatch device. 

FIG. 12 is a timing chart for changes in the sound 

15 and representation in the measurement process in the 

power measurement mode of the wristwatch device. 

When the SM key in the key section 15 is operated, 

the power measurement mode process of FIG. 9 is started. 

With the initial screen on which the measurement number 

· . 20 P-1 indicating the first measurement mode appears in 

the upper display area of the display section 22 as 

shown in illustration (Cl) in FIG •. 11 and the punch 

destructive power (POWER) and punching speed (SPEED) 

measured in ·the preceding session in the first 

, 25 measurement mode.appears in the. lower.display area, 

when the Slkey in the key section 15 is operated, the 

screen is changed to the maximum yalue recall screen as 

'."'i 

. -~ 
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shown in illustration (A) in FIG •. 11. Then, the past 

maximum punch destructive power and punching speed (MAX. 

POWER/SPEED) stored in the maximum value register 20d 

·Of the RAM 20 are read out and forced to appear on the 

5 display section 22 for a specific period of time (step 

Al - step A2). 

With the initial screen in the power measurement 

mode as shown in illustration {Cl) in FIG. 11, when the 

S2 key in the key section 15 is operated, the screen is 

10 changed to the player's weight and dominant arm setting 

screens as shown ih illustrations (Bl) and (82) in 

·:.:· FIG. 11. Oepend·ing on a combination :of Sl key and S3 

key, the player's weight or dominant arm are set and 

displayed and are stored in the weight register 20e and 

15 dominant arm register 20f in the RAM 20, respectively 

(step A3 -+ step A4) • 

·With the initial screen in the power measurement 

mode as· shown in illustration (Cl) in FIG. 11, when the 

S3 key in the key section 15 is operated, each time the 

20 53 key is operated, the measurement numbers indicating 

the first, second, and third measurement modes are 

switched and displayed in this order: P-1, P-2, and P-3 

(step AS - step A6). 

Then, for example, with the.first measurement mode 

25 in.operation as shown in (Cl) in FIG. 11, when the FO 

key in the key section 15·is operated, the measurement 

process of· FIG. 10 is started {step A7 - step AB). 



W097/46888 PCT/JP9'7/01730 

19 

This changes the screen to·the measurement standby 

screen as shown in illustration·· (C2) in FIG. 11, which 

provides sound and display as a·result of a countdown 

of three seconds with timing Tl ~o TJ as shown in 

5 FIG. 12 (step Bl). 

Then, when a measurement. start·· sound is produced 

with timing ·T4 in FIG. 12, the screen is changed to the 

in-measurement screen as shown in illustration ( C3) in .. 

FIG. 11. With timing TS, the acceleration sensor 12 is 

10 set to ON to sense the acceleration as a result of the 

punching action of the player. Then, the A/D converted 

·Y!,i:f::. . acceleration data is supplied to the CPU 13 (steps 

B2, BJ). . ' .. ·. 

Then, with timing TS of FIG. 12, a measurement end 

15 sound is produced. Then, the punching speed v is 

calculated using equation 1 on the basis of the maximum 

punch acceleration data C sensed by the acceleration 

sensor 12 via the A/D conversion circuit 14 as a result 

of the punching of the player. At the same time, the 

. 20 punch destructive power (impact force) P is calculated 

using equation 2 on the basis of. the punching speed V 

and the first player's weight w stored in the weight 

register 20e in the RAM 20. The.punching speed and the 

punch destructive power are stored iri the first 

25 measurement register. 20a in the. RAM 20 (step BS) ~ 

Here, .the punching speed v and punch destructive 

power P stored in the first measurement register 20a in 
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the present power measurement are compared with the 

maximum punching speed Vmax and maximum punch destruc­

tive power Pmax stored in the maximum value register 

20d in the RAM 20 to judge whether the former are the 

5 largest at that time (step B6). 

For-example, if it has been judged that the 

punching speed v and punch destructive power P of the 

first player in the present power measurement are the 

largest at that time, the punching speed V and punch 

10 destructive power P of the first player are stored in 

15 

·the· maximum value ·register 2-0d in the RAM 20 as the 

·,maximum punching.,;speed·Vmax a:nd· maximum ·punch destruc­

tive power Pmax, · thus updating the latter (step B6 -+ 

· step B7). 

Then, with timing T7 of FIG. 12, a measurement 

result sound is produced and simultaneously the screen 

is changed to the measurement result screen as shown 

in illustration C4 in FIG. 11, on which the punch 

destructive power (POWER) and punching speed (SPEED) 

20 of the first player stored in the first measurement 

register 20a in the RAM 20 appear (step BB). 

Thereafter, when the power o·f a second player and 

that of a. ·third player are measured, the operation of 

the SJ key in the key.section 15 switches the measure-

25 merit mode.to·tbe;second measurement mode (P-2) or the 

third measurement mode (P-3). Then, by the same 

processes as described above, the punching speed V and 
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·punch destructive power P are calculated on the basis 

of the punch acceleration C of· each player. The 

calculation results are stored in the second measure­

ment register 20b or third measurement register 20c in 

5 the RAM 20. 

Therefore, in the power measurement mode process 

in the wristwatch device thus constructed, when the 

player punches with the wristwatch device on his arm, 

the punching speed V is determined by simple calcula-

10 tions on the basis of the punch acceleration C sensed 

by the acceleration sensor 12. At the same time, the 

· ./'e> punch destructive power (impact force) P is determined 

by simple calculations on the basis of the P.unch.ing 

speed v and the player's weight w. The punching speed 

15 and punch destructive,power are forced to appear on the 

display section 22, which enables the player to measure 

the speed and destructive power (impact force) corre­

sponding to the punching action of his own body with 

the compact configuration. 

20 Next, the game operation of the wristwatch device 

having the above-described configuration will be 

explained. 

FIG. 13 is a flowchart for the game mode process 

in the punching game mode of the wristwatch device. 

'·25 ,· ·FIG. 14 is a flowchart for the battle process in 

the game mode process in the punching game mode of the 

wristwatch device. 
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FIG. 15 shows display operations in the game mode 

process in the punching game mode of the wristwatch 

device. 

FIG. 16 is a-timing chart to help explain the 

5 elapsed time in.the game mode process in the punching 

game·mode of the wristwatch device. 

When the-game mode process of FIG. 13 is started 

by the operation of the SM key in the key section 15, a 

punching game image, together with the stamina level 

10 (an initial value.of 50 points) of the player (left) 

and ·the· opponent (right) stored in the player's stamina 

·:';'· register 209 and opponent ·.stamina. r.eq.ister 20h in the 

RAM 20 appears in the upper display_ area.of the display 

section 22. In the lower display area, the player's 

15 record against-· the . opponent and present world rank 

(RANK)- stored in the number-of-wins-and-defeats 

register 20j and world rank register 20i in the RAM 20 

appear (step Cl). 

With the initial screen in the game mode of 

20 illustration (A) in FIG. 15, when the 51 key in the key 

section 15 is operated, a "KO" image appears in the 

upper display area of the display section 22 for a 

specific period· of time as shown in illustration 

(Bl) in FIG~ 15. At the same time, the number-of-past-

25 KO-wins-and~defeats stored .in the number-of-KO-wins­

and-defeats register 20k ·.in the RAM 20 is read out 

and displayed in the lower display area (step C2 -- step 
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CJ - step C4). 

With,the initial screen in the game mode of 

illustration (A) in FIG. 15, when the FO key in the key 

section 15 is operated, the screen is changed to the 

5 standby screen as shown in illustration (Cl) in FIG. 15. 

. 10 

... ~ ·: 

15 

In the middle of the lower display· a·rea of the display 

section 2 2, the present round mark' "1" appears • At the 

same time; with timing '1'1 to T2 of FIG. 16, standby 

sound is produced as a result'of a countdown of three 

seconds (step C2 to step CS) • 

After the countdown in the game standby process 

has ended with timing T2 of FIG. 16, the screen is 

changed to the game start screen as shown in illustra­

tion (C2) in FIG. 15 and the battle process (the first 

round) of FIG. 14 is started (step CD) .• 

In the battle process, with timing T2 to T3 of 

FIG. 16, the battle time of the first round is set 

to ten seconds or fifteen seconds, depending on the 

player's present world rank stored in the world rank 

· · 20 register 20i in the RAM 20. During , the battle time of 

the first round, an offensive sound indicating the 

attacking timing of the player's punch, a defensive 

sound indicating the timing of protecting·the player 

from the attack of the opponent, and a dummy sound 

•. 25 mean·ing a· feint against the opponerit.',S. at~ack are 

produced with random timing. 

In this case, the number of generations of the 
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offensive sound ·and defensive sound is set to three to 

six times, depending on the player's present world rank 

stored in the world rank register 20i in the RAM 20. 

The dummy sound is generated once or no times for the 

5 tenth world rank or higher immediately before the 

generation of the defensive sound. 

Specifically, in the battle process of FIG. 14, 

for example, when· an offensive sound is produced at 

the alarm section 21 with the timing of producing an 

10 of fensiva sound, the screen is changed to the attach 

·chance.screen as shown in.illustration (C2a) in FIG. 15. 

· ·' At the same time, the acceleration sensor 12 is set to 

ON and senses the acceleration caused by the offensive 

punching action of the player. Then, the A/D converted 

15 accel..e-ration · data is supplied to .the CPU 13 (step 01 -

step D2 and step D3) • · 

Then, the punching speed V is calculated using 

equation 1 on the basis of the maximum punch accelera­

tion data C caused by the defensive punching action of 

20 the' player sensed by the .acceleration sensor 12 via 

the A/D conversion circuit 14. ·At the same time, the 

offensive strength A is calculated using equation 3, on 

the basis of the punching speed V and the coefficient 

· K correspondinq to the ·player's present world rank 

25 obtained from the data in the table (see FIG. 5) stored 

in the ROM 19. Then, the· offensive strength A is 

subtracted from·the opponent's stamina points stored in 
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the opponent stamina register 20h in the :RAM 20 (step 

D4 and step 05) • 

Here,· .. it is judged whether or not the opponent's 

stamina points have reached "0." If it has been judged 

S that they have not reached "0," control will be 

returned to the state where the timing of producing an 

offensive sound and a defensive sound is waited for. 

10 

15 

'" 20 

..... 25 

If it has been judged that they have reached "0," the· 

process of displaying "KO WIN" on the display section 

22 will be carried out and thereafter control will is 

passed: to step Cll of FIG. 13, where the win or defeat 

display process will be executed (step ·D6 - step D7 -+ 

KO). 

Furthermore, when the timing of 9enerati1tg a 

defensive sound has been reached, it is judged whether 

or not the generation of a dummy sound is necessary 

(step 08 - step D9) • When the timinq of generating a 

dununy sound has been reached, the alarm section 21 

generates a dununy sound (step 09 -+ step 010) and 

0.5 seconds later, a defensive sound is generated (step 

Dll -+ step Dl2). 

The, as shown in illustration (C2b) in FIG. 15, 

the screen is changed to the defense screen. At the 

same time, the acceleration sensor 12is set to ON to 

sense the .acceleration caused. by the. player's de.fending 

action. ,Then, . the A/D converted acceleration data is 

supplied :to the CPU 13 (step D13.). 
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Then, the ~efense speed v is calculated using 

equation 1 on the basis of the acceleration data C 

concerning the player's defending action sensed by the 

acceleration sensor 12 via the A/D conversion circuit 

5 14. Thereafter, on the basis of the defense speed v 

and the table data (see FIG. 6) stored in the ROM 19, 

the defense capacity (the player's damaqe) D according 

to the player's present world rank is determined. Then, 

the defense capacity Dis subtracted from, the player's 

10 stamina points stored in the player's stamina register 

~: · .... 

20q in· the RAM 20 (Steps Dl4, DlS). 

Then, it .is judged.whether or not the player's 

stamina points have·reduced·to zero. If it has been 

judged that they-have-not reduced to zero, control will 

-15. be returned to the state where the.timing of generating 

an offensive sound and defensive sound is waited for. 

If it has been judged that they have reduced to zero, 

"KO DEFEAT" will be forced to appear on the display 

sec~ion 22.and thereafter control will be passed to the 

20 victory or defeat display process of step Cll in 

FIG. 13 (step 016 - step 017 - KO). 

In the state where neither the player's stamina 

points stored in the player's stamina register 20g in 

• the RAM 20. nor the opponent's stamina points stored in 

25 the opponent stamina register·. 20h are "0," when it has 

been judged that a specific period of time has elapsed 

with timing,T3 of. FIG. 16, the battle process in the 
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first round is terminated (step 018-+ END). 

Then, with timing T4 of FIG. 16, control proceeds 

to the result display process in the first round as 

shown in illustration (C3) in FIG. 15, the player's 

5 remaining stamina points stored in the player's stamina 

register 20g in the RAM 20 and the opponent's remaining 

stamina points stored in the opponent stamina register 

20h are displayed in level form. {step C6) on the left 

and right scales. 

10 After the qame standby process, battle process, 

and result display process concerning the first round 

··'·#J).> ... of the punching game have been completed through steps 

cs, CD (Dl to Dl8), and C6, the game standby process 

concerning the second round is started, followed by the 

15 battle process and the result display process, as 

described above (steps C7, CD, CB). 

After the game standby process, battle process, 

and result display process concerning the second round 

have been completed, the game standby process con-

., 20 cerning the third round is started, followed by the 

battle process and the result display process, as 

described above (steps C9, CD, ClO). 

Then, when the first to third rounds. of the 

punching game'have ended or when either the opponent's 

.. 25. stamina points. or the player's. stam,i~a points have 

reduced to zero and the result is a KO win or a KO 

defeat in one of the first to third rounds, the screen 
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on the display section 22 is changed to the victory or 

defeat screen as shown in illustration (D) in FIG. 15, 

where the player's remaining stamina points stored in 

the player's stamina register 20g in the RAM 20 and the 

S opponent's remaining stamina points stored in the 

opponent stamina register 20h are displayed in level 

form on the left-side and right-side scales in the 

upper display area. At the same time, in the lower 

display area, the player's and opponent's. stamina 

10 

.... ! .. 

points are displayed in numeric form and a winner image 

determined by the comparison of the remaining stamina 

points is displayed in·the·upper, middle image display 

area (step Cl.l) • 

Then, the number of.· wins and defeats stored in the 

15 ;number-of-wins-and-defeats register 20j . in the RAM 20 

is updated. .·Moreover, in the case of a KO win or 

defeat; the number of KO wins and defeats stored in the 

20 

number-of-KO~wins-and-defeats register 20k is also 

updated. 

Depending on whether the win or defeat result 

obtained in the win or defeat display process comes 

from a decision on remaining points or from a KO in one 

of the first to third round battle processes, the 

player's present world rank stored in the world rank 

25 register.20i.in the RAM 20 goes up or down, thereby 

updating the player's· rank (step Cl2). 

Then, as shown. in illustration (E). in FIG. 15, in 
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the lower display.area of.the.display section 22, the 

number of wins and_ defeats of ·the player after the game 

updated in the number-of-wins-and-defeats register in 

the RAM 20 and the player's world rank updated in the 

5 world rank register 20i appear (step C13). 

With the game mode process .in the wristwatch 

device having the aforementioned configuration, when 

the player·punches and defends with the wristwatch 

device on his arm in response to an offensive sound and 

10 defensive sound produced at random at the alarm section 

21, the ·offensive strength A is calculated during the 

punching action on the basis of the acceleration data 

sensed by the acceleration sensor. 12 and the opponent's 

stamina points stored in the opponent stamina·· register 

15 20h are reduced. During the defending action, the 

defense capacity (the player•s damage) D is calculated 

and the player's stamina points stored in the player's 

stamina register 20g are reduced. The win or defeat 

result is displayed, depending on the amount of the 

20 player's and opponent's remaining stamina points, which 

enables the player to easily play a fighting sport game 

involving the actual punching action of the player 

anywhere. 

(2) Second.Embodiment· 

25 Hereinafter, a second embodiment of the present 

invention will be explained by reference to FIGS. 17 

and 18. · The same parts as those in the first 
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embodiment will be indicated by the same reference 

symbols and explanation of them will not be given. 

FIG. 17 is a-block diagram of the circuit of an 

electronic wristwatch according to a second embodiment 

5 of the present invention. The block diagram of FIG. 11 

differs from that of FIG. 3 in.that the former includes 

a transceiver section 31. 

10 

15 

The transceiver section 31 transmits and receives 

data by infrared rays or by radio. It ex~hanges 

offensive strength.data during an attack and defense 

capacity during defense with the opponent's game 

machine. 

·Next, the contents of the game process in the 

second· embodiment will be described by-reference to the 

flowchart of FIG. 18• 

At step 51 in FIG. 18, which of the two game 

machines attacks first is determined at random. At 

step 52, it is judged whether or not one player's game 

machine is allowed to attack first. If the player is 

20 allowed to attack first, an offensive sound will be 

produced at step SJ ~nd then the acceleration will be 

sensed by the· acceleration sensor 12 for ten seconds. 

The reason why the acceleration is sensed for ten 

seconds sincethe generation of the offensive sound is 

25 that the opponent-player is allowed to determine­

offensive timing arbitrarily within the ten seconds. 

At step SS, the offensive strength is sensed, that 
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is, the maximum value of the acceleration sensed by the 

acceleration sensor 12 during ten seconds is found. 

Then, the offensive strength calculated at step 56 is 

sent to the transceiver section 31, which transmits it 

S to the opponent game machine. At the following step S7, 

it is judged whether or not the defense capacity of the 

opponent has been received. Here, the defense capacity 

is the maximum value.of the acceleration caused by the 

action of drawing in the arm. Because the direction of 

10 the acceleration caused by the action of drawin9 in the 

arm during defense is the opposite of the direction of 

the action of striking straight ahead during an attack, 

the damaqe that the player or the opponent has 'suffered 

as a result of· an attack is calculated ·.by subtracting 

15 the defense capacity from the offensive strength. The 

process at step S7 is repeated until the player's game 

machine has received the defense capacity of the 

opponent. If the player's 9ame machine has received 

the defense capacity, it will calculate damage from the 

20 player's offensive strength and the defense capacity of 

the opponent. 

In this fighting sport game, specific stamina 

points are given to each player at the start of the 

~~e. The damage that each player has suffered from 

· 25' the opponent is subtracted from hi~, stam.ina points. 

Each player is allowed to attack and defend five times. 

The player whose stamina. points are fewer than those of 
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the opponent or the player whose stamina points have 

reduced to zero in the course of the game loses. 

At step 59, the damage that the .opponent has 

suffered is calculated from the player's offensive 

5 strength and the opponent's defense capacity. The 

calculated damage is subtracted·from the stamina points 

that the opponent has at present, thereby.updating the 

opponent's ,stamina points. 

10 

The. opponent's stamina points and the player's 

stamina points are stored in the registers in the RAM 

20.- At step .. s9, the opponent's and player's stamina 

points. are updated .. · 

Then, .at step 510, it is .judged which player has 

no stamina points left. If both players have stamina 

15 ·points,left, or the number of .stamina points of ·both 

players is not. zero, control will proceed to step 

Sll, where it will be judged whether or not each of 

attacking and defending has been done five times. When 

both of attacking and defending have been done five 

20 times, or when at step SlO, it has been judged that the 

number of stamina points is zero, the player's stamina 

points are.compared with the opponent's stamina points 

and the one who has more stamina points is determined 

to be a.winner~ 

·25 ... : When at. step Sll, each of attacking and defending 

has not been done five times, orwhen at step 52, it 

has been judged that the player is not allowed to 
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attack first, control will proceed to step Sl3, where 

the player's macbine has received the offensive 

·. strength from the opponent's· machine. If it has not 

received the offensive strength,·· the process at step 

S13 is repeated until the transceiver section 31 has 

received the opponent's offensive strength. If the 

transceiver section· 31 has received the opponent's 

offensive strength, a defense sound that informs the 

player that he has been attacked will be generated at 

step 514. At step 515, the acceleration sensor 12 is 

turned on for 1.8 seconds to sense the maximum value of 

the acceleration of the offensivestrength. The reason 

why the time during which the acceleration sensor 12 

remains on is limited to 1.8 seconds is to limit the 

15 response time from the instance that the player was 

attached to when he starts to defend. That is, when 

the player defends rapidly within 1.8 seconds since he 

20 

heard the defense sound, the defensive strength is 

effective, but when he reacts later than 1.8 seconds, 

the defensive strength is invalid. 

When, the player's machine has obtained the defense 

capacity, it causes the transceiver section 31 to 

transmit the defense capacity to the opponent. At step 

S18, the damage that the player has suffered from the 

2 5 attack · is calculated by subtract inq , :the. player's· 

defense capacity· from theopponent's offensive strenqth 

received by the transceiver section 31. At step 519, 
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the damage is subtracted from the player's stamina 

points, thereby updating his stamina points. At the 

same time, the opponent damaqe is subtracted from 

the opponent's stamina points, thereby updating the 

5 opponent's stamina points. Then, at step 520, it is 

judged·which player has no stamina points left. If the 

number of stamina points is not zero, it will be judged 

whether or not each of attacking and defending has been 

done five times. If both of attacking and defending 

10 have been done five times, victory or defeat wil.1 be 

determined fr-om the player's and opponent's stamina 

points at step Sl2·· •. ·The· result -is·· forced to appear on 

the· display section. 22. If attacking and defending 

have not been done five times, control will return 

15 to step SJ, where the processes for attacking and 

defending will be repeated. 

While in the second embodiment, the attacking side 

receives the opponent's defense capacity and calculates 

the opponent's damage from the opponent's defense 

20 capacity and the attacking side's offensive strength, 

the opponent side may calculates its own damage and the 

remaining stamina points and transmit the calculated 

stamina points to the attacking side. 

While in the embodiments, the case where the 

25 present invention has bee applied to the fighting sport 

game has been explained, the invention may be applied 

to various games. 
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For instance, the present invention may be applied 

to a baseball game (pitching game} and a dodge ball 

game by sensing the speed at which the player throws a 

ball with: a movement measuring device. The invention 

5 may be also applied to a tennis game, a golf game, and 

a baseball game (batting game) by sensing the strength 

of swing with a movement measuring device. 

While in the embodiments, the movement measuring 

device is worn on the arm, it may be worn on the ankle 

·' · 10 and the strength of a kick be measured. In this case, 

the present invention may be applied to a soccer game 

';:~.-,; in addition to fighting sport games. 
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1. A movement measuring device comprising: 

acceleration sensing means that is worn on the 

body and senses the acceleration of the body's 

5 movement; 

10 

maximum acceleration sensing means for sensing 

the maximum value of the acceleration sensed by said 

acceleration sensing means in the course of a specific 

movement of the body; and 

speed computing means for determining the speed 

produced by the specific movement of the body on the 

basis of the maximum value of the acceleration sensed 

by said maximum acceleration sensing means. 

2. A movement measuring device according to 

15 claim 1, further comprising: 

weight input means for inputting weight; and 

impact force computing means for determining the 

impact force caused by the specific movement of said 

body on the basis of the weight inputted from said 

20 weight input means and the speed obtained at said speed 

computing means. 

3. A movement measuring device according to 

claim 1, wherein said speed computing means determines 

the speed by multiplying said maximum acceleration by a 

25 constant. 

4. A movement measuring device according to 

claim 2, wherein said impact force computing means 
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determines the impact force by multiplying the square 

of the speed obtained at said speed computing means by 

the weight inputted from said weight input means and a 

constant. 

S. A movement measuring device according to 

claim l, further comprising display means for dis­

playing the speed obtained at said speed computing 

means. 

6. A movement measuring device according to 

10 claim 2, further comprising display means for dis­

playing the impact force obtained at said impact force 

computing means. 

7. A movement measuring device according to 

claim 1, wherein the device is housed in a case having 

15 bands at both ends that enable the device to be worn on 

the body. 

8. A movement measuring device according to 

claim 7, wherein said acceleration sensing means senses 

the acceleration in the direction perpendicular to the 

20 direction in which said bands are worn. 

25 

9. A movement measuring device according to 

claim 1, wherein the device is housed in a case having 

bands at both ends that enable the device to be worn on 

the arm. 

10. A movement measuring device according to 

claim 9, wherein said acceleration sensing means senses 

the acceleration in the direction from three o'clock to 
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nine o'clock or vice versa on the face of a watch. 

11. A movement measuring device according to 

claim 9, further comprising time display means for 

displaying the time on said case. 

12. An electronic game machine comprising: 

acceleration sensing means that is worn on the 

body and senses the acceleration of the body's 

movement1 

computing means for obtaining data indicating the 

10 magnitude of movement on the basis of the acceleration 

sensed by said acceleration sensing means1 and 

decision means for determining victory or defeat 

on the basis of the data indicating the magnitude of 

a specific movement of the body obtained by said 

15 computing means. 

13. An electronic game machine according to 

claim 12, wherein said computing means includes means 

for obtaining the data based on the acceleration sensed 

during a first period, and means for obtaining the data 

20 based on the acceleration sensed during a second period, 

and 

said decision means determines victory or defeat 

on the basis of the data based on the acceleration 

sensed during said first period and the data based on 

25 the acceleration sensed during said second period. 

14. An electronic qame machine according to 

claim 12, further comprising sound generation means for 

1i11m1r111nr 
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producing different sounds corresponding to said first 

period and said second period. 

15. An electronic game machine according to 

claim 12, further comprising display means for 

5 displaying the victory or defeat determined by said 

decision means. 

16. An electronic game machine according to 

claim 12, wherein the machine is housed in a case 

having bands at both ends that enable the machine to be 

10 worn on the body. 

15 

17. An electronic game machine according to 

claim 16, wherein said·acceleration sensing means 

senses the acceleration in· .the direction perpendicular 

to the direction in which said bands are worn. 

18. An electronic game machine according to 

claim 12, wherein the machine is housed in a case 

having bands at both ends that enable the device to be 

worn on the arm. 

19. An electronic game machine according to 

20 claim 18, wherein said acceleration sensing means 

senses the acceleration in the direction from three 

o'clock to nine o'clock or vice versa on the face of a 

watch. 

20. A movement measuring device according to 

25 claim 18, further comprising time display means for 

displaying the time on said case. 

21. An electronic game machine according to 
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claim 12, further comprising receiving means for 

receiving the data transmitted from an external device, 

wherein 

said decision means determines victory or defeat 

5 on the basis of the data obtained at said computing 

10 

means and the data received by said receiving means. 

22. An electronic game machine according to 

claim 21, further comprising transmission means for 

transmitting the data obtained at said computing means. 

23. A method of measuring the magnitude of a 

specific movement, comprising the steps of: 

sensing the maximum value of the acceleration of 

a specific movement on the basis of the acceleration 

obtained at acceleration sensing means worn on the 

15 body; and 

20 

25 

determining the speed of said specific movement on 

the basis of the maximum value of the acceleration. 

24. A method according to claim 23, further 

comprising the steps of: 

inputting weight1 and 

determining the impact force caused by the 

specific movement of said body on the basis of the 

weight inputted in said weight inputting step and the 

speed obtained in the movement speed determining step. 

25. A method according to claim 23, wherein said 

speed determining step determines the speed by 

multiplying said maximum acceleration by a constant. 
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26. A method according to claim 24, wherein said 

impact determining step determines the impact force by 

multiplying the square of the speed obtained in said 

speed determining step by the weight inputted in said 

5 weight inputting step and a constant. 

27. A method according to claim 23, further 

comprising the step of displaying the speed obtained in 

said speed determining step. 

28. A method according to claim 24, further 

10 comprising the step of displaying the impact force 

obtained in said impact force determining step. 

29. An electronic game method:comprising the steps 

of: 

sensing the acceleration produced by a specific 

15 .movement by means of acceleration sensing means worn on 

the body; 

obtaining the data indicating the magnitude of the 

movement from acceleration; and 

determining victory or defeat on the basis of the 

20 data indicating the magnitude of the movement. 

30. An electro~ic game method according to 

claim 29, wherein said step of obtaining the data 

indicating the magnitude of the movement includes the 

step of obtaining the data based on the acceleration 

25 sensed during a first period, and the step of obtaining 

the data.based on the acceleration sensed durinq a 

second period, and 
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said step of det~rmining victory or defeat 

includes the step of determining victory or defeat on 

the basis of the data based on the acceleration sensed 

during said first period and the data based on the 

5 acceleration sensed during said second period. 

31. An electronic qame method according to 

claim 29, wherein said step of determining victory or 

defeat includes the steps of: 

changing a player's points and the opponent's 

10 points on the basis said acceleration; and 

determining victory or defeat by comparing the 

player's points with the opponent's points. 

32. An electronic game method according to 

claim 29, further comprising the step of displaying 

15 victory or defeat. 

33. An electronic game method according to 

claim 29, further comprising the step of receiving the 

data transmitted from an external device, wherein 

said victory or defeat determining step determines 

20 victory or defeat on the basis of the data received in 

the receiving step and the data obtained in said step 

of obtaining the data indicating the movement. 

34. An electronic game method according to 

claim 33, further comprising the step of transmitting 

25 the data obtained in the step of obtaining the data 

indicating the magnitude of said movement. 

35. A progral1\ storage medium having 
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computer-readable program codes for measuring the 

magnitude of a specific movement, compr_ising: 

computer-readable program code means for sensing 

the maximum value of the acceleration of a specific 

5 movement on the basis of the acceleration obtained from 

10 

acceleration sensing means worn on the body; and 

computer-readable program code means for obtaining 

the speed of said specific movement from the maximum 

value of the acceleration. 

36. A program storage medium according to claim 35, 

further comprising: 

computer-readable program code means for inputting 

weight; and 

computer-readable program code means for calcu-

15 latinq the impact force caused by said specific 

movement of the body on the basis of the inputted 

weight and said speed of the movement. 

37. A program storage medium according to claim 35, 

further comprising computer-readable program code means 

20 for displaying the speed of said movement. 

38. A program storage medium according to claim 35, 

further comprising computer-readable program code means 

for displaying said impact force. 

39. A program storage medium having computer-

25 readable program codes for executing a game using the 

acceleration sensed by acceleration sensing means worn 

on the body, comprising: 
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computer-readable program code means for, when 

the body makes a specific movement, obtaining data 

indicating the magnitude of said specific movement on 

the basis of the acceleration sensed by said accelera-

5 tion sensing means; and 

computer-readable program code means for deter­

mining victory or defeat on the basis of the data 

indicating the magnitude of said movement. 

40. A program storage medium according to claim 39, 

10 further comprising: 

computer-readable program code means for obtaining 

the data based on the acceleration sensed by said 

acceleration sensing means during a first period; 

computer-readable program code means for obtaining 

15 the data based on the acceleration sensed by said 

acceleration sensing means during a second period; and 

computer-readable program code means for deter­

mining victory or defeat on the basis of the data based 

on the acceleration sensed during the first period and 

20 the data based on the acceleration sensed during the 

second period. 

41. A program storage medium according to claim 39, 

further comprising: 

computer-readable program code means for changing 

25 a player's points and the opponent's points on the 

basis of the data indicating the magnitude of the 

movement; and 
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computer-readable program code means for deter­

mining victory or defeat by comparing the player's 

points with the opponent's points. 

42. A program storage medium according to claim 39, 

5 further comprising computer-readable program code means 

for displaying victory or defeat. 

43. A program storage medium according to claim 39, 

further comprising: 

computer-readable program code means for receiving 

10 the data transmitted from an external device~ and 

15 

computerpreadable program code means for deter-

mining victory or defeat on the basis of the received 

data and the data obtained by said program code means 

for obtaining· data indicating said movement. 

44. A program.storage medium according to claim 43, 

further comprising computer-readable program code means 

for transmitting the data indicating the magnitude of 

said movement. 


