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1 _ DESCRI PTI ON MOVEMENT

MEASURI NG DEVI CE, ELECTRONI C GAME MACHI NE | NCLUDI NG MOVEMENT
MEASURI NG DEVI CE, 5 .. AND METHOD OF PLAYI NG GAVMVE MACHI NE

Technical Field This invention relates to a novenent measuring
device for eawbdyndsegssuring the monmentum caused by the 10  peRWBsHdibee°f

t he human body, an el ectronic gane machine "~ including the novenent
measuring device, and a nethod . of playing the ganme nachi ne.
Background Art A large variety ofy el ectronic gane machi nes
have 15 cone in practice. Recently, fighting sport gane

products have appeared on the narket For instance in a

conput er video gane using a nﬁ c# cree man character
appearing on the screen is v‘g a%/ll?h{ee‘ké‘;/ I0|9e tion of the
controller

MOVEMENT MEASURING DEVICE, ELECTRONIC GAME

MACHINE INCLUDING MOVEMENT MEASURING DEVICE,
5 ' " 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

prodncts have appeared on the market.

For instance, in a computer Qided 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 fight with another
human character manipulated by the computer-side or
the opponent'’s controller. 1In this case, the player
forcing the human character to make a fight has only to

25 operate the controllér's keys, so thére is a big gapl
between the computer video game and actual combative
sﬁérts, which dampens the pleasure of playing the game.

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

competes with the opponent for destructive power. Such



20 to represent various actions, including punching and

ki cking, so that the character may fight w th another human
character mani pul ated by the conputer-side or t he opponent's
controller. In this case, the player forcing the human character to
make a fight We973688 to 25 operate the controller's kepSysmgotaiere i s
a big gap bet ween the conputer video ganme and actual conbative
sports, which danpens the pleasure of playing the gane. There
has been a gane machine, with which a player 2 conpetes with the
~opponent for destructive power. Such WO 97/ 46888

PCT/ JP97/ 01730 2 a gane

mchine senses the i gpaghe fl G X SEhBdsOBnbNfwpact. forckAeelrblian it

pl ayer punches, for exanple S an obj 0 be punched,

serving as the targetarget thatiﬁhe”%ﬁﬁ?ér=§@ﬂ@ﬁé§¥,fdf36§%ﬁ®§eﬁhelﬁr$ﬁig _
force exerted 5 on the target, a’large, conplicated Sensing device is

requi red. For these teasspren oyojeetmaohbeepunéhéd) Sserving 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.
‘Accordingly, there has been no means for easily
10 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.
15 : - .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



type have the problem of being suitable only for use in anusenent
ar cades. Accordingly, there has been no neans for easily 10
sensing the inpact force corresponding to the novenent of the body
with a conpact structure and it has been | npossi ble to construct a

ganme machi nfygdIakgggnabl es the pl ayer to easily pl %TME?@V ng
sport gane invol ving actual fighting actions anywhere. :

Di scl osure of Invention A first object of the present

i nvention is to provi de a novenent nggsuring devi ce capabl e of
easily sensing the speed and i npact force of the action of an
actual human body with a conpact structure wi thout 20 requiring an
obj ect serving as a target. A second object of the gresent

invention is to  that isrworgeonrthe RadvoAnrd semiesddif Aeceleranioy of
TOUCIEN ort g ReaFEuaA £ RARER Ao Sl e
Q“Y“hefe- : sectf%n”QX?nggﬂs{ﬁﬁﬁ%ﬂé ﬁgxgﬁﬂmcﬁhfﬁe1d¥etﬁke§89£lera-
I nVenti1 on conpri ses: an acceleration sensing sectlon
tion sensed by the acceleration sensing section in the
5 course of a specific movement of the body; aﬁd-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 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
15 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 §ame 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-
ment; 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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3 that is worn on the body and senses the accel eration of

t he body's novenent; a naxi mum accel erati on sensing - section for
sensi ng the maxi num val ue of the accel era- tion sensed by the
accel erati on WoP34R8section in the 5 course of a spepc¥ITEIENMENT
of the body; and a speed conputing section for determ ning the
speed produced by t he specific nmovenent of the body on the basis
of the maxi num val ue of the accel eratgon sensed by the maxi num
accel eration sensing section.. For exanple, when a 10 pl ayer with the
novi ng neasuring device on his arm punches, the accel eration

produced by the punciings of the aaR!ifBiésr HRDSHL MaghiBudgCst & ation
g sensed

sensing neans and ~the maxinumaccel eration i y the
maxi mum : accsped of i hoveRehiJos eChé Qvodyl ibtained BMwE idinputling

section determ nes the punching speed fromthe maxi num
accel eration. Setti seckight &oxbesemphe, i wherta fpdiayer with the tganse
obt ai ned fromthe wei ght and the punchi ng speed.
machine on his arm punches, victory or defeat is
< 5 determined by the strength and weakness of the punch.
This enables the player to easily play a fighting sport
game involving actual fighting actions anywhere.
Brief Description of the Drawings
FIG. 1A 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. 1B illustrates an acceleration sensor;
FIG. 2 shows how the acceleration sensor senses
“15° ° ° the acceleration caused by the movement of a person
wearing the wristwatch device of FIG. 1;
-FPIG. 3 is a block diagram of the electronic
circuit of the wristwatch device in FIG. 1;
.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
wprld 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



Therefore, the player's actual punching speed and | npact force.can
be nmeasured with the conpact device 20 havi ng the sinple
configuration. A gane machi ne of the present invention

conpri ses: ' an accel eration sensing section that is worn on the
body and senp@ordehs8 accel eration of the body's nove- nentpepgpenpisg i N9
section for obtaining data indicating 25 t he magni tude of novenent on
t he basis of the accel era- tion sensed by the accel eration sensing
section; and deci si on means for detegm ning victory or defeat on

t he WD 97/ 46888 PCT/ JP97/ 01730
4 . basis of the data indicating the magnitude of a specific
novenent of the body_ obtained t he conputi ng section. For

exanpl e, when a pl ay®f ﬂPT?lT igane machi ne on his arm punches,

DLy Or el e L o PISS A 28l LAl A el e
to when the number of places up or down in world
ranking according to the victory or defeat pattern in

5 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. ‘8 is views of the initial screens corre-
10 sponding to the individual operation modes;
FIG. 9 is a flowchart of the measurement mode
A process in the power measurement mode:of the wristwatch
" device of'fIG. 1;
-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 inathe.punching-géme mode of the

wristwatch device;

FIG. 15 shows display operations in the game mode



gane involving actual fighting actions anywhere. Bri ef
Description of the Draw ngs FIG 1A is a front view of a
wistwatch device 10 according to a first enbodinent of an electronic
gane machi ne i ncluding a novenent neasuring device of the

present i nvenwoon46sss FIG 1B illustrates an accelﬁfﬁj,bﬁﬂ-,ﬁensor
FIG 2 shows how the accel eration sensor senses 15 t he accel eration
caused by the novenent of a person . wearing the wistwatch device of
FIG 1, FIG 3 is a block diagrangof the electronic

circuit of the wistwatch devi ce in FIG 1; FIG 4 shows the
structure of the individual reglsters for power neasurenent node

and gane node | d ectronic.circuit of
FIG 3; prlgwag\é i thQé T le Sgtl ng Jfflbl e according to

world ranking which is rerfqud i8 aheﬂngié mﬂetﬂﬁa exgY&R0EReA 1S
determ ned in the gane node; FIG 6 is a defense capacity
setting table elapsiedr ténet dnwhlke ghfeenodecppacesy ih ithedpuarchingd in

. game mode;

X 5 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 fiowchart-for a game process.
" Best Mode of Carrying Out the Invention
10 (1) First Embodiment

A first embodiment of the present invention will
‘be explained by reference to FIGS. 1 to 16.

FIG. 1A is a front view of a wristwatch device
“according to a first embodiment of an electronic game
Y 1) machine including a movement. measuring device of the

present invention. FIG. 1B 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 1la. Inside the watch body 11,
there are provided. an acceleration sensor 12 and an
electronic circuit that supervises various watch
functions.
B 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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5 t he gane node; FIGS. 7A and 7B are ranking update
tables referred to when the nunber of places up or ‘down in world
ranki ng according to the victory or defeat pattern in 5 t he gane
nmode is det qpgongages F! G 7A is a nunber-of - r ankspeiRspafibinignd table
according to the victory pattern and FIG 7B is a
nunber - of - ranks-down setting table according to the defeat

pattern; FIG 8 is views of thg initial screens corre- 10
sponding to the individual operation nodes; FIG 9is a
flowchart of the neasurenent nobde process I n the power neasurenent
node of the wistwatch device of FI G, 1; FIG 10 is

a flowchart of thebRdRGUFRMARLYH dedwo legd W’-ref% ¥26a AEasShPeMetlt node
process in the po 11

Il lustrates displggigpeigtlo e §PNSeF s”%s&s ac?ﬁ} SFéﬁgnPy nbae prg%%ss I n

the power neasurengij §Bfage generated as ‘a result of the bending of the

piezoelectric element 12b in vibration.

5 : The acceleration sensor 12 is placed so as to p
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

10 direction of nine o‘’clock and in which a negative

" ~voltage is sensed in proportion to the acceleration at

5

‘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 proportidnal to an increase in the speed in the
direction of striking is sensed, and at the turning
point 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 linearly proportional to the



FIG 12 is a timng chart for changes in the sound 20 and

representation in the ireasurenent process in the power mneasurenent
node; FIG 13 is a flowhart for the gane node process

in the punching gane node; - :. FIG 14 is..a flowhart of the
battl e proce30 9688825 t he gane node process in the punporowp7gese node
of the wri stwatch devi ce; FIG 15 shows di spl ay
operations in the ganme node WO 97/ 46888

PCT/ JP97/ 01730 ' 8 6 process in

t he punchi ng gane node; FIG 16 is atimng chart to help

expl ain the el apsed tinme in the gane node process in the punching

game nmode; 5 coglbtitidd dehi?vA1AEkRILAMAIN Y ¢l abbbULLL fn AN

el ectronic wri st \N&t C accor | Nng 10 a secon
present invention; aBdsor 12, the maximum speed of the punch is determined

by multiplying the-aéCeleration peak value B by a
constant taking into account the inclination of the
5. 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.
100 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
1% - a frequency dividing circuit 17 and a.time and date
counting circuit 18, the CPU 13 starts the system
program previously-étored 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
alarm-section"21,~and a display section 22.
‘The A/D conversion circuit 14 converts the voltage
- g;gnalicorresponding'to=the sensed acceleration
25 outputted from the acceleration sensor 12 into digital
data and sends the”digital data to the CPU 13. 1In this

case, the A/D conversion circuit 14 converts the



FIG 18 is a flowhart for a gane process. Best Mbde of
Carrying Qut the Invention 10 (1) First Enbodi nent A
first enmbodi nent of the present invention wll be expl ai ned by
reference to FIGS. 1 to 16. FIG 1A is a front view of a

wri st wat ch - ¢®)y9748sss according to a first enbodi nent ﬂrlﬁgwﬁl'rﬁ‘:t ronic
gane 15 machi ne i ncl udi ng a novenent neasuri ng devi ce of the

present invention. FIG 1B illustrates an acceleration sensor.

A watch body 11 is as large as the ordinary g wri stwatch and can be
worn around the wist or the 20 ankle wth a wistband 1la. Inside
the watch body 11, there are provided an accel eration sensor 12 and
an el ectroni.c circuitaihat %%$ervises vari ous

functions. Vortage Sighal SrmieHiRONbE 8 o AieiBhet ienapt 1605 o5
s housed 1n 8 byl Shar eaPengea D e detelbtaRtof Bdidor 12, tnep R0
the piezoel ectric digifant dd2h ranging from -128 to +128 and sends the
~digital data to the CPU 13.
5 The key section 15 is provided with S1 key, S2 key,
S3 key, FO key;.aﬁd 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.

10 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 apbear on the display
section 22. 1In the power measurement mode, for example,

15 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 opponeﬁt 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
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7 bei ng connected to two lead wires 12c, as shown in Fl G
1B. The sensor senses acceleration by receiving t he vol t age
generated as a result of the bending of the . piezoelectric el ement
12b i n vi br at Wox9714688% The accel eration sensor 12 i spcaiops7H0 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 10 acceleration at which the
wat ch body 11 noves in the 10 direction of nine o' clock and in which a
negative voltage is sensed in proportion to the accel eration at

whi ch the watch b j | st ises”
i c e wat ch body .apYESHED NS 4 :@%&Egér%_.fﬁﬁg%upervmesocs gfré)fi on

FIG 2 shows how the accel eration se nses the acce _
caused by the mVe@BQEeQ{)oﬁdPﬁ%‘)‘lﬁ:{ the varioueaédp@gaﬁm \Wddels\\ati B &eyvag €
y

For exanple, the player puts the wistwatch bo 11 on his right
arm his dom nant ahen bi¥in wetqhneddes 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 measurement. register 20b,:-and a third measure-
~*- ment register: 20c. that store the punching speed and the
destructive power (impact force) of the punch measured
on the basis of the acceleration data sensed by the
15 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 measuredfvalue,
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
dowinant arm wearing the wristwatch device are set
25 respectively.
- The punching speed V in the punching action of the

player is determined using equation 1. The punch



as shown by (A) to (E) in FIG 2, the voltage generated 20 by the
accel eration sensor 12 is as follows: in the striking period
corresponding to (A) to (C, a positive vol tage proportional to an
increase in the speed in the direction of striking is sensed, and

at the turniyw@endsignt Where the punching arm has stretchedp@pfpoifife 25
pletely, the maxi mum negative peak voltage is sensed. Si nce

t he maxi num speed of the punch in the punchi ng action is al nost
linearly proportional to the . WO 97%/,46888

PCT/ JP97/ 01730 8 accel eration
peak val ue B sensed by the accel eration sensor t he maxi num

speed of the punch is determ ned y he .accel eration
peak val ue B by Qes‘:mc“vecmf“ﬁnl("'f‘gﬁ?ﬁgpq&'ﬁgg gcgﬁuh?‘gq%é‘ﬁlﬁ’& i nati on of

t he 5 prop trai ght |ine. : ~ FIG 3 is a block
di agram of the egéséggﬁ%éﬁ circuit of the wistwatch device.

Specifically, if the maximum . value of the
acceleration data items obtained from the acceleration
5 . 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=20.8x |C] (the figures in one decimal place
or below are rounded off) L »ee [1]
For example, if the acceleration data obtained
10 -  from the A/D conversion circuit 14 as a result of the

punching action of the player indicates "54" (an

4
e

" acceleration of about 25G), the punching speed V will
" " bes - |
V=0.8 X 54 =43.,2
15

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). . vee [2)

20 For example, in the case where the punching speed
V obtained on the basis of an acceleration data item of
"54" (an acceleration of about 25G) 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: |

0.003 X 35 X 43 X 43 = 194.145

P
= 194



The electronic circuit of the wistwatch device is provided with a

CPU 13. 10 According to each of the accel eration data

i nputted fromthe accel eration sensor 12 via an A/D conversion circuit
14, the key operation signal inputted froma key section 15, and
the time and wwii9/46888 count data inputted froman oscillpélaRigizneg Uit
16 via 15 a frequency dividing circuit 17 and a tine and date
counting circuit 18, the CPU 13 starts the system pr ogram
previously stored in a ROM 19 and control s tihe operation of each
circuit according to the system program Connected to the CPU 13
are not only the AD 20 conversion circuit 14, key section 15, tine

o oL an 22, Soun! 8, YUk o V15 ol S0 3B o1

conversion circuit pley OBV BlhSstARiNS| i ter 20g iRtINAMiIAPIRSRABAREY tO
t he sensed acceleratlon 25 out putted fronltﬁe accel eration sensor 12

into digital - of siditragndngeadsalie ctixyielspondihg t® thewe dgténkd. In this
case, the A/D conversion circuit 14 converts the
capacity D (damage) in the present round from a stamina
5 of, for example, S0 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 offensive 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 20i 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-
defeats register 20j into which the number 9f 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 offensive strength A that causes the opponent
to consume his stamina is determined using equation 3.

_ Specifically, if the punch destructive power is P,
thé punching speed is V, and the world ranking
coefficient is R, the offensive strength A will be:

25 A =P X R (the figures in one decimaljplace or -
below are rounded off)

=K x v2 e [3)
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9 vol tage signal corresponding to an accel eration of -60G

to +60G sensed by the accel eration sensor 12 into the digital data
ranging from-128 to +128 and sends the digital data to the CPU 13.
5 - Wb97keye section 15 is provided with S1 key, S2pk@iipern1rse- S3
key, FO key, and SM key that are operated when various functions
are executed in the various nodes, ‘ i ncl udi ng the basic watch node,
power neasurenent node, and ganme yypde in the wistwatch device. 10
Specifically, in the basic watch node, for exanple, t he present
date and tine data itens corresponding to the tinme and date

counting data inputted fromt date counting c rCU|t 18
appear on the displaf 1% 2 c°4£§&9398ﬁ E?kiqqlﬁd%o Sgﬁange s??é§n£1 node,

for exambl €. 14,0t 43ESenk o AORFHAoh08 WoLRa SFIBEO DY (e

accel erati on. sensar as a resu action of the
pl ayer, the punginsPederdbiifensdost stifength A is ifoufid pesg afhd he punch

(i npact force) are measured and
punching speed V obtained from equation 1 as a result
5 of the punching action of the player and the coeffi-
cient K corresponding to the player’s world rank at
present.
FIG. 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.
4% ©. . The K value setting table according to world:
ranking is stored in advance in the ROM 19, for example.
- For example, if the acceleration data. obtained
15 from the A/D conversion circuit 14 as a result of the
punching action of the player indicates "54" (an
acceleration of about 25G) and the player’s world rank
at present is the twelfth rank, offensive strength A
will be:

20 S 4 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'ponsumption of the player's. stamina caused by
25 the attack of_the.imaginary.opponent.is_determined
according to the playexr’s world rank at present and the

defensive punching speed V.



di spl ayed. In the gane node, for exanple, on the basis 20 of the

accel eration data sensed by the accel eration sensor 12 as a result
of the punching action of the _player, the offensive strength and
agai nst the inmagi nary opponent is determ ned and

def ense capacity

victory or.dove4sss8 | udged. Then, the judgnent result 25 PCT/IPs/01730

di spl ayed.

t hat supervises the overall control of the electronic WD 97/ 46888
14 10 circuit but

PCT/ JP97/ 01730

The ROM 19 stores not only the system program

al so a subprogram that supervises control corresponding to the
various operation nodes, including t he basi c watch node, power

measur enment node,
FIG 4 shows the

and B8EE ¢ is a a@&gﬁs.eaég?w&,prs%sc%tinba!eaﬁlgata i tens.

registers for the power

structure of the individu

measuring node ange f@FFed s when defPhs¥i c@shdity e iBANLLOrminddidin

el ectronic circu

10

t in the
the game mode of the wristwatch device.

The defense capacity setting table is stored in
advance in the ROM 1%, 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
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 10G) and the player’s world

15

20

25

rank at present is the twelfth rank, the defense
capacity D will be:

Vv =0.8 X 21 = 16.8 = 16

Thus, from the defense capacity setting table (see
FIG. 6), it is found that defense capacity D = 0.

FIGS. 7A and 7B are ranking update tables referxed
to when the number of places up or down in world '
ranking according to the victory or defeat pattern.in
the game mode of the wristwatch device is determined--
FIQ:'7A is a number-of-ranks-up setting table according
to tﬁe-victory pattern and FIG.. 7B is a number-of-
ranks-down setting table according to the defeat

pattern.

5



wri stwat ch devi ce. The neasurenent-node registers in the RAM
20 10 I ncl ude, for exanple, a first neasurenent register 20a,

a second neasurenent register 20b, and a third neasure- ment

regi ster 20c that store the punching speed and the destructive
power (i npayodiaésee) ©Of the punch neasured on the ge3absmphet N€
accel eration data sensed by the 15 accel erati on sensor as a result
of the punching action of the player, as a first measured val ue, a
second measured value, and a third measurgqg val ue, respectively.
The neasurenent - node regi sters further I ncl ude a maxi mum val ue -
regi ster 20d that stores the 20 maxi mum punchi ng speed and naxi mum

punch destructive power anong the val ues of power neasured until
t hat tine'ancp%fhmﬂfgﬁper€GP£T¥R' eaﬁﬂaarﬁB£T¥§hﬂ Eﬂgiﬁ are
register 20f in which t.he player' 'g@ﬁ the -dom nant arm
wearing the wri s%,\@v\?a'tg%% 121e\t/:¥?18e¥§frdetf9s‘§é : hgng'respect i vel y. .

The punchi ng speed V iy ¢mi@ ed8eli EBe apidnestOpb1hBE in world RlaR¥ehgi S

det’ermi ned using equation 1. The punch
' is a champion.. It is assumed that the champion is not
5 exceeded no métter how many ranks are left for the S
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 20i 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.
FIG. 8 is views of the initial screens corre-
- sponding to the individual operation modes of the
wr@;twatch devicé. -Illustration (A) in FIG. 8 is a
- 25 - view of the initial screen in the basic watch mode.
Illustration (B) in FIG. 8 is a view of the initial

screen in the power measurement mode. Illustration (C)
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11 destructive power (inpact force) P is found using

equation 2. Specifically, if the maxi num val ue of the

accel eration data itens obtai ned fromthe accel erat.ion 5 sensor 12
via the A/D cW@AIM6888n circuit 14 is C and the pl ayepcfynweofhs 1S
W the punching speed V will be: V=0.8x]| C|] (the figures
i n one decinal place or bel ow are rounded off)

[ 1] For exanple, if the acceigratlon data obtained 10
fromthe A/D conversion circuit 14 as a result of the punchi ng
action of the player I ndi cat es "54" (an acceleratlon of about 25G), the
punchlng speed V- wi

PYs THE BTSt® deo it YAR 8% oShR I SR PoF SRt pt P o

be: P #0de003 x Wx v[err] (the figures in one deci nal
pl ace or bel ow are rounded of f) .. [2]

"~ Each time the SM 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. B, 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
" circuit 18.
As shown in illustration (B) in FIG. 8, on the
initial screen in the power measurement mode, each time
‘1S5 ° the S3 key provided in the key section 15 is operated,
the measurement numbers indicating a first, second, and
third measurement modes appear in the upper display
area of the display section 22 and are switched in this
oxrder: P-1, P-2, and P-3. In the lower display area,
‘200 '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
-  ipitial screen in the game mode, a punching game image
25 with the stamina 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,



20 For exanple, in the case where the punching speed -V

obt ai ned on the basis of an acceleration data item of "54" (an
accel eration of about 25G as a result of the punchi ng action of
the player is "43" and the player's wei ght Wis 35 Kg, the punch
destructi vewooiyagssgi npact 25 force ) Pwll be: , 7 = 0.003
x 35 x 43 x 43 = 194.145 = 194 vtFE?T%é%&@

PCT/ JP97/ 01730 _ _ 12 The
ganme-node registers in the RAM 20 include a pl ayer's own stan1na
regi ster 20g into which the result o? subtracting a val ue
correspondi ng to the defense capacity D (damage) in the presert
round froma stamna 5 of , for exar Ie 50 points given to the ayer
at the St e GeYRE S FRFTRY AIRLAE Hhe HRRATSN® andk BiPruorld

regi ster 20h into r ting a val ue
corresponding to t%%‘ R%g? %égé]%ee%l}ﬁgg%ggf he

Next, the power measurement operation of the
wristwatch device thus constructed will be explained.

5 - FIG. 9 is a flowchart of the measurement mode
process in the power measurement mode of the wristwatch
device.

FIG. 10 is a flowchart ‘of the measurement process
in the measurement process in the power measurement
-10 mode of the wristwatch device.
" FIG. 11 illustrates display operations in the
zweo . 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)
@gasured in the preceding session in the first
. 25 . measurement mode appears in. the lower display éreh,
when the S1 key in the key section 15 is operated, the

screen is changed to the maximum value recall screen as



present round froma stam na of 50 points given to the 10 | magi nary

opponent at the start of the ganme is stored, a world rank register
20i into which the player's world rank, going up and down in the 30
wor | d ranks dependi ng on the victory or defeat pattern determ ned
by the “'WOPh/agses ' s own stam na and the opponent's stamp@yvidibse 15
end of the round, is stored, a nunber-of-w ns-and- defeats register
20j into which the nunber of w ns and "defeats up to now is stored,
and a nunber - of - KO- wi ns- ~and-defeats rggister 20k into which the
nunber of KO wi ns and defeats up to nowis stored. 20

The of fensive strength A that causes the opponent to consune his

stam na i s determ ned, using e pec al t he
punch destructive poRBP¥F sﬂ'quiuStratl?ﬂe MirthiTi§ 13t H'gﬁ/ ‘l'}ye(};atsr?

ng speed I'S

110 TG O U b SR i, B o .
are rounded -of f) POWER/SPEED )~ s€otell| £fifthe maximum value register 2Qﬂﬂ
- .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
$2 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 in illustrations (Bl) and (B2) in
Rt FIG. 11. Depending on a combination of S1 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 Al).
" With the initial screen in the power measurement
mode as shown in illustration (Cl) in FIG. 11, when the
83 key in the key section 15 is operated, each time the
20 S$3 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 A5 — step A6).
‘Then, for example, with the first measuremeﬁt 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).



WD 97/ 46888 PCT/ JP97/ 01730

13 Kis a coefficient taking into account a specific

wei ght preset according to the player's world rank. Nanely, the

of fensive strength Ais found using the punchi ng speed V obtai ned
from equati ewoduggga result 5 of the punching acti Orhdilfm%rigl ayer
and the coeffi- cient K corresponding to the player's wor rank at
present . FIG 5 is a Kvalue setting table according to

world ranking which is referred to when of f ive 10 strength Ais
determ ned in the ganme node of the - W'l stwat ch devi ce.

The K val ue setting table according to world ranking is stored in

advance in the RON for t he

é xaqRJe. . For exanﬁle_ i _
accel eration data OBt8i FRngss; the ?FFSﬁPt?ﬁeEquqﬁgﬁV§?§?B t 14 as a
result of the cregggé‘a vﬁf}tihoﬁli’-ﬁs{f‘aeﬁm ﬁ?zrzgl Eﬂ FRE €911, 5%hikd"

accel erati on of about player at present
is the tWe' fth rangﬁoei&@é‘%d@uﬁhﬁ@nﬁiﬁbfay as a re%ult 6 a cfintdown V =

0.8 x 54 = 43.2 =
: of three seconds with timing T1 to T3 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 T5, 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
¥ . acceleration data is supplied to the CPU 13 (steps
B2, B3).
Then, with timing T5 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
ragister 20e in the RAM 20. The punching speed and the
-'gpnch destructive power are stored in the first
.. 25 : measurement:register.ZOarin,the_RAM.20 (step B5).
Here, the punching speed V and punch destructive

power P stored in the first measurement register 20a in



A = 0.007 x 43 x 43 = 12.943 = 12 The def ense

capacity D (damage) that suppresses the consunption of the player's
stam na caused by 25 the attack of the inaginary opponent is

det erm ned according to the player's world rank at present and the
def ensi ve purwbiomgssespeed V. -WD 97/ 46888 PCT/IP9T/01730

PCT/ JP97/ 01730 14 FIG 6
is a defense capacity setting table referred to when defense
capacity Dis determned in t he gane mgde of the wistwatch device.
The defense capacity setting table is stored in 5 advance in the ROM
19, for exanple. In this case, if the defensive punchi ng speed
Vv does not i I rld ra t esent

gets higher, the de en %iga%gckpseg 'ﬂgﬁu%e\cg?'eaggeaﬁaméar Wﬁ"q’vé‘lhﬁe

subtracted from t hgufll ian@ paneWing! fPeéd VMdx 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
S 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

"the maximum value registexr 20d:in the RAM 20 as the

-~ . maximum. punching ‘speed:Vmax and maximum punch destruc-
tive power Pmax, thus updating the latter (step B6 —
" step B7).

15 ~ Then, with timing T? 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 of a second player and
that of a third player are measured, the operation of
th S3 key in the key:section 15 switches the measure-
25  ment mode to the: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



10 becone | arger. For exanple, if the acceleration data

obt ai ned fromthe A/D conversion circuit 14 as a result of the

def ensi ve punching action of the player indicates "21" (an

accel eration of about 10G and the player's world 15 rank at present is
t he twel ft hwoeruegdghe def ense capacity Dw 1 be: peppomorrse V =
0.8 x 21 = 16.8 = 16 Thus, fromthe defense capacity setting
table (see FIG 6), it is found that defense capacity D= 0. 20
FIGS. 7A and 7B are ranking update tables referred to when the
nunber of places up or down in world ranki ng according to the
victory or defeat pattern in the ganme node of the wistwatch device
i s determ ned- - FIG 7A is a nunber-of-ranks-up setting table

according 25 Peneh AsataustiveaPoweh BiFercalculated op heobasds-
ranks: down setting,paphe AGER" t9160at 15 ¥5 bagh. p1aye 2 hEEN
calculation results are stored in the second measure-
ment register 20b or third measurement register 20c in
5 the RAM 20.

Theréfore, 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

i punch destructive power (impact force) P is determined
by simple calculations on the basis of the punching
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
ip the punching game mode of the wristwatch device.
25 - - FIG: 14 is a flowchart for the battle ﬁrocess in

the game mode process in the punching game mode.of the

- wristwatch device.



15 Bot h of the rank-up table and rank-down table are

stored in the ROM 19 bef or ehand. In this case, the highest
place in world ranking is a chanmpion. It is assuned that the
chanpion is not 5 exceeded no matter how many ranks are left for the
pl ayer to go U0 97/46888 For exanple, when the player heerkpmsise out
t he opponent in the second round in the fighting sport gane,

his rank goes up three places in world ranking. Wen 10 t he pl ayer has
won as a result of a conparison of the 2nunber of stamina points at.
the end of the round, his rank goes up one place and the contents
of the world rank register 20i is updated. On the

other hand, for exanple, phgn H'esrmﬁf%)’%rispiﬁy opeP@éiﬁ%BanQﬁgkgngtﬁ\)%@

t he second round of the fighting sport gane, his rank go0es
three places in procebt | ih reikipdchiiegandendda s thaswbesewsedieat ed

as a . result of a conparison of the nunber of stam na points
at the end of the roded#ictéis rank goes down one place 20 and the
cont.ents of the world rank_register 20i is
: = o FIG. 16 is a timing chart to help explain the
S . elapsed time in the game mode'process in the punching
game mode 0of 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, tbgether 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
v - register 20g and opponent stamina.register 20h in the
‘RAM 20 appears in the upper display area of the display
section 22. 1In the lower display area, the pla&er's
15 - recoxrd 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 S1 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
-gpl) 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



updat ed. FIG 8 is views of the initial screens corre-

sponding to the individual operation nodes of the wri stwatch
device. Illustration (A) in FIG 8 is a 25 view of the initial screen
in the basic watch node. [Ilustration (B) in FIG 8 is a view of
the initial woeysesggs SCreen in the power neasurement node. g} l’gﬁoiﬁbi- on (O
WD 97/ 46888 PCT/ JP97 0

16 in FIG 8 is a viewof the initial screen in the gane

node. Each tinme the SM key pro jded in the key section

15 is operated, the operation nodes of the wistwatch 5 device are
swtched in this order: the basic watch node -> the power
measur ement node - > the_ are, de -> ~ the basic watch node. As shown
inillustration ( In P FIG 8, on the initial screen in the basic
wat ch rode, theyRiRsent init8-APRE2LENT fn i |qUMR ndlisPbRY area

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.
In the middle of the lower display area of the display
 section 22;'the present round mark "1" appears. At the
same time, with timing Tl to T2 of FIG. 16, standby
‘'sound is produced as a result of a countdown of three
- 10 seconds (step C2 to step C5).
After the countdown in the game standby process
‘o 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
.15 - 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
=§Fom the attack of the opponent,. and a dummy sound
- 25 ‘meaning a feint against the opponent'’s attack are
produced with random timing.

In this case, the number of generations of the



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

data obtained fromthe tinme and date counting circuit 18.

As shown in illustration (B) in FIG 8, on the initial screen in
t he power neasurenent node, -each tinme 15 the-S3 key provided in the
key section DBOSH46ssser at ed, t he neasurenent nunber s pordeeEl730g a
first, second, and thi rd nmeasurenent nodes appear in the upper

di spl ay area of the display section 22 and are switched in this
order: P-1, P-2, and P-3. In the |ower displaggarea, 20 t he punch )
destructive power (POAER) and punchi ng speed (SPEED) neasured in
the preceding session in each nmeasur enent node appear.

As shown in illust rat n (:La%rrgoqu angztéé)&r}srl%e ﬁo%lﬁ %néétl. % %:(i'lrrggnr.bt he

t he gane node, a pun amna 1 evel
player (left) and ”?{x Q:fnnes, deFehafn SPRP QY p(xalu,ebté PROSA(t iwbrilae riaRrer

di splay area of the display section 22 n the | ower display area,
WD 97/ 46888 stored in the world rank registBE€T20P9m heSRAM 20.
' The dummy sound is generated once or no times for the
S ' 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 offensive 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 acceleration data :is ‘supplied:toc the CPU 13 (step D1 —
step D2 and step D3).

. Then, the punching speed V is calculated using
eguation 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 egquation 3, on
-the basis of the punching speed V and the coefficient
'K corresponding 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



17 the player's record agai nst the opponent and his world

rank (RANK) at present appear. Next, the power neasurenent
operation of the wri stwatch device thus constructed will be

expl ai ned. 5 FIG 9 is a flowhart of the measurenment node
process i.n Wisomagsse’ neasurenent node of the wistwatch  peysporgifsgi CE.

FIG 10 is a flowhart of the neasurenent process in the

measur enent process in the power neasurement 10 node of the wistwatch
device. FIG 11 illustrates disp ay operations in the

measur enent node process in the power neasurenent node of the

wri stwatch devi ce. FIG 12 is a timng chart for changes in

the sound 15 apd representatiqn in the ne rene p ess in the
power neasur enent FrBBe° ongid HasRA Eﬁgh%‘%ﬁrcg.%% 17 Ehe PRAN fqs/\h(e%ef’he SM

key in the key sect,o0 1S, rated, . the power neasurenent node
process of FIG 9 |bg g‘t‘%rsstéee} %% Wth the initial screen on which the

neasurement nunber 20 pere P-ilt iikdijedgeAwhéEhdr loxl nGRAEHE CHPPEnaTdS
appears rp 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.
If it has been judged that they have reached “0," the
process of displaying "KO WIN" on the display section
S 10 22 will be carried out and thereafter control will is
passed’ to step Cll of FIG. 13, where the win or defeat
wf .. display process will be executed (step D6 — step D7 —
' KO). '
Furthermore, when the timing of generating &
18 = defensive sound has been reached, it is judged whether
or not the generation of a dummy. sound is necessary
(step D8 — step D9). When the timing of generating a
dummy sound has been reached, the alarm section 21
generates a dummy sound (step D9 — step D10) and
20 0.5 seconds later, a defensive sound is generated (step
D11 — step D12}).
The, . as shown in illustration (C2b) in fIG. 15,
the screen is changed to the defense screen. At thg
- same time, the acceleration sensor 12 is set to ON to
- 25 sense the acceleration causedsbyuﬁheaplayer's defending

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

supplied to the CPU 13 (step D13).



t he upper display area of the display section 22 as shown in
illustration (Cl) in FIG 11 and the punch destructive power
(POVNER) and punchi ng speed ( SPEED) nmeasured in the preceding
session in the first 25 ~ ‘measurenment node appears in the |ower display
area, - WPAK688Be S1 key in the key section 15 is oper RGRFPITAIZ30
screen is changed to the maxi num val ue recall screen as WO 97/ 46888
PCT/ JP97/ 01730 : 18 shown in
illustration (A in FIG 11. Then, the past 26 maxi mum punch
destructive power and punching speed (MAX. POWNER/ SPEED) stored in
t he maxi num val ue regi ster 20d of the RAM 20 are read out and
forced to appear on the Then, thd¥ dekfaKseespeeah V1sf ealousdesd fusingeri od of
time (step Al -> step A2). Wth the initial screen in
t he power neasurenenequation 1 mmdéhesbasisvef thel hoselerabion Ciata € FI G

11, when the S2 key in the key section 15 is operated, the screen
i's : 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 damage) D according
to the player’s present world rank is determined. Then,
the defense capacity D is subtracted from. the player’s
10 stamina points stored in the player’s stamina register
.20g in the RAM 20 (steps D14, D15).
.~ Then, it is judged whether ox not the player’s
.stamina points have reduced to zero. 1If 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
section 22 and thereafter control will be passed to the
- 20 victory or defeat display process of step Cll in
FIG, 13 (step D16 — step D17 — KO).
In the state where neither the player’s stamina
. points stored in the player’s stamina register 20g in
tpe_RAM 20 nor the opponent’s stamiﬁa 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



10 changed to the player's weight and dom nant arm setting

screens as shown in illustrations (Bl) and (B2) in FIG 11.
Dependi ng on a conbi nati on of S1 key and S3 key, the player's

wei ght or dom nant arm are set and di spl ayed and are stored in the
wei ght regi sves74888 and 15 dom nant armregister 20f goyyipbigsgM 20,
respectively (step A3 -> step A4). Wth the initia
screen in the power mneasurenent .node as shown in illustration (Cl)
in FIG 11, when the S3 key in the kpy section 15 is operated, each
time the 20 S3 key is operated, the measurenent nunbers indicating
the first, second, and third neasurenment nodes are swi t ched and

Them For exampl o, Heeh FRE i berltabedonran mas Sy 7 oterh o as
shown 11 (G 10 FIG 1onekhopéieiithg 14 of i€ i LORESY sekleon 15 1o
oper at ed, the neasurenent procCess o IS starte step
-> step AB). to Yhb IrdsiiiB@isplay process in the first round as
PCT/ JP97/ 01730
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 game standby process, battle process,
and result display process concerning the first round
#gi-+ of the punching game have been completed through steps
C5, CD (D1 to D18), and C6, the game standby process
concerning the second round is started, followed by the
15 battle pfocess and the result display process, as
described above (steps C7, CD, C8).

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, C10).

Then, when the first to third rounds of the
gpnching game:haQe ended or when either.thé opponent’s
-25. .. . stamina points.or the player’s stamina 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



19 Thi s changes the screen to the neasurenent standby

screen as shown in illusttation (C2) in FIG 11, which- provi des
sound and display as a result of a countdown of three seconds
with timng Tl to T3 as shown .in 5 FIG 12 (step Bl).

Then, when -a WoMes8®ent start sound is produced VRCTOPIOITIG T4
in FIG 12, the screen is changed to the ' | n- measur enent screen as
shown in illustration (C3) in FI.G 11. Wth timng T5, the

accel eration sensor 12 is 10 . set to ON2go sense the acceleration as
a result of the punchi ng action of the player. Then, the A/D
converted acceleration data is supplied to the CPU 13 (steps

B2, B3). fn e.;é.Lha?_ﬁg%&[‘%éééﬂ&g 200 ;@f CEng?f}izgo atﬁ@%ﬁfgt%%ngrend

15 sound is pro e punchi ng spee

cal cul ated using equidfedt bcPBehhgsbdown afn tiNQuBR¥AERGR (D) in FIRUNGES,
accel eration data C sensed by the accel eration ' sensor 12 via the

A/ D conversi on Circutert)the plagents remaining etambaa pponixits) g tafretihén
pl ayer. At the sane tine, the 20 punch destructive power (i npact
force) P is calcul atthe player’'s gtaminadqirgister226g inctiRAM &0 andethe
punghing speeds\/ 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
4. . points is displayed in-the upper middle image display
area {step Cll). -
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
number-of-KO-wins-and-defeats register 20k is also
updated.
20 -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
Q}ayer'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 Cl12).

‘Then, as shown in illustration (E) in FIG. 15, in



and the first player's weight Wstored in the weight regi ster 20e

in the RAM 20. The punchi ng speed and the ' punch destructive power
are stored in the first 25 measurenent register 20a in the RAM 20 (step
B5) . Here, the punching speed V and punch destructive

power P st orggloddssdshe first measurenent register 20a in  .pop o) // 46888
PCT/ JP97/ 01730 20 e present
power neasurenent are conpared with the maxi mum punchi ng speed Vnax
and maxi mum punch destruc- tive powejg Pmax stored in the maxi mum
val ue register 20d in the RAM 20 to judge whether the fornmer are
the 5 | argest at that tine (step B6). ' For exanple, if it

has been judged tha punchi ng speed V and punch, destructive

power P of the tl‘etr‘?"f'%“t dsplay Pﬁe?h%?'p‘i}&é'ijrf’pﬁﬂﬂe?e?r%’a%'hr%ﬁf‘eare t he
argest o D Wit IS BBt Y A ERardf asndPU AL
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



t he maxi num val ue register 20d in the RAM 20 as the maxi mum

punchi ng speed Vmax and nmaxi mum punch destruc- tive power Prmax,

t hus updating the latter (step B6 -> step B7). 15 Then,

with timng T7 of FIG 12, a neasurenent result sound is produced

and si mul t aneWo7ieaste screen I S changed to the neaspg@NdL75eSUl t
screen as shown inillustration C4 in FIG 11, on which the punch

destructive power (POAER) and punchi ng speed (SPEED) 20 of the first

pl ayer stored in the first neasurenent 3g egister 20a in the RAM 20
appear (step B8). Thereafter, when the power of a second '
pl ayer and that of a third player are neasured, the operation of

(1 3 Koy 11 e KEuSEElln 133544 SNab LS8 el tarBiie, o0 1°

the second measur ement h!rd nea _
(P-3). Then, by the %’B“ols and exPlAREESER F6 IR WiREdnsb e g v .punchi ng
speed V and 97

PCT/ JP97/ 01730 - E{I4G6881§7 is a block diagram of the circuit of an
o electronic wristwatch according to a second embodiment
5 of the present invention. The block diagram of FIG. 17
‘differs from that of FIG. 3 in that the former includes
a transceiver section 31.
The transceiver section 31 transmits and receives
data by infrared rays or by radio. It exchanges
10 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
15 . ~ flowchart of FIG. 18.

At step S1 in FIG. 18, which of the two game
machines attacks first is determined at random. At
step S2, 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 S3 and then the acceleration will be
sensed by the acceleration sensor 12 for ten seconds.
The reason why the acceleration is sensed for ten
ggconds since the generation of the offensive sound ié
25 that the opponent: player is allowed to determine.

offensive timing arbitrarily within the ten seconds.

At step S5, the offensive strength is sensed, that



21 punch destructive power P are cal culated on the basis

of the punch acceleration C of each player. The calculation results
are stored in the second neasure- ment register 20b or third

measur ement register 20c in 5 t he RAM 20. Therefore, in
t he power.:ma@o4eagnt node process . in the mmistmaﬁggngﬁﬁhgﬁ_thus
constructed, when the pl ayer punches with the wistwatc evi ce on
his arm t he punching speed V is determ ned by sinple calcula- 10
tions on the basis of the punch.acceleratioEIC sensed by the

accel eration sensor 12. At the sane tine, the punch destructive’
power (inpact force) P is determ ned by sinple cal culations on the
basi s of the punchjng speed

. "V and the player's, weight W, The
punchi ng speed 158, thengagimg %I%]ﬁert?rc}t i"’&@ Bgﬁ?\% e%ﬁte"%ts%é‘aef‘obﬁpb‘é%r' on
Eﬂg speed anglZEL%%ﬁ%ﬁ%%%%ESﬁé?eﬁgﬁgg@f%ﬁgﬁgg)£%§r$%§¥%k E% ogﬁggging'to
the punching actiopyf, tine 8¥ReRSfVe Wdingth calctlftdP TAGkHOBE! gUir ation.
20 Next, the ‘gane operation of the wistwatch device
havi ng the above- daafd idee@theobtafsteilviedn seckiohe3l, which transmits it

5 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 drawing in the
arm during defense is the opposite of the direction of
the action of striking straight ahead during an attack,
the damage that the player or the opponent has ‘suffered
as a result of an attack is'calculatedaby-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 game. 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
game. The damage that each player has suffered from
.»25 - - -the opponent is. sﬁbtra(:t_ed. from his.stamina points.

Each player is allowed to attack and defend five times.

The player whose stamina points are fewer than those of



expl ai ned. FIG 13 is a flowhart for the gane node process

i n the punchi ng gane node of the wistwatch device. 25 FIG 14 is
a flowchart for the battle process in t he gane node process in the
punchi ng gane node of the . - w i stwat ch device. WD 97/ 46888
PCT/ JP97/ 017380 97146888 - 22 PCT/IPO701736| G 15
shows di splay operations in the gane node process in the punching
game node of the wristwatch devi ce. FIG 16 is a
timng chart to help explain the 5 el apged tine in the gane node
process in the punching gane node of the wistwatch device.

When t he gane node process of FIG 13 is started by the operation

O e SMKEY 10 DB o end playes MBI Tt Reve
the player (left) reduced to zero in the course of the game loses.
At step S9, 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..
The opponent’s stamina points and the player’s
‘10 stamina points are stored in the registers in the RAM
.20 At step-S59, the opponent’s and player’s stamina
points are updated..
‘Then, -at step S10, 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
811, 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 S10, 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
;P-be a winner.
-25 ... . :When at step S11, each of attacking and defending
_has not been done five times, or when at step 82, it

has been judged that the player is not allowed to



and the opponent (right) stored in the player's stam na regi ster

20g and opponent stam na register 20h in the RAM 20 appears in the
upper display area of the display section 22. In the | ower display
area, the player's 15 record agai nst the opponent and present world
rank - WOfNdsgs stored in the number-of-w ns-and-def eab Sy poriot T30

regi ster 20j and world rank register 20i in the RAM 20 appear (step
Cl). Wth the initial screen in the game node of 20 _
illustration (A) in FIG 15, when the S1 keyﬁ'n the key section 15
I's operated, a "KO' inmage appears in the upper display area of the
di splay section 22 for a specific ﬁeriod of tine ﬁs shﬁ%n |nf t
illustration Bl) _in FIG 15. At the sane time, the_ nunber-of - past-
25 =" RO Wi ns- andabERER| 6181 tor GentRol et L RICSSrL kD BERE-S13, where

et eets o0 SheBlabd SIS S gpmcorrenfs O 7PV 11
PCT/ JP97/ 01730 " strength from the opponent'S'machine.23If it has not
received the offensive strength, the process at step
5 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 inforxrms the
player that he has been attacked will be generated at
10 step S14. At step S15, the acceleration sensor 12 is
turned on for 1.8 seconds to sense the maximum value of
wt ;. the acceleration of the offensive strength. 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
heard the defense sound, the defensive strength is
effective, but when he reacts later than 1.8 seconds,
'j20 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
5}8, the damage that the player has suffered from the
.. 25 attack is .calculated by subtracting.the player’'s .

defense capacity from the*opponent's offensive strength

received by the transceiver section 31. At step S19,



C3 -> step 4). Wth the initial screen in the gane node of

illustration (A) in FIG 15, when the FO key in the key section
15 is operated, the screen is changed to the 5 st andby screen as
shown in illustration (Cl) in FIG 15. In the mddle of the | ower
di spl ay area WO%7M46888li spl ay section 22, the presenpcrsisnei7sar K
"1" appears. At the sane tinme, with timng T1 to T2 of FIG 16,
st andby sound is produced as a result of a countdown of three

10 seconds (step C2 to step C5). 34 After the countdown in
t he gane standby process has ended with timng T2 of FIG 16, the
screen is changed to the gane start screen as shown in illustra-

tion (C2) in FIG 1?%!?%8“%%9[)?? Lgbpfg&?ﬁ éx}oﬁef&%rég?¥?zé1§p stamirn%und) of

F!Q 14 is started : rocess, wth
timng T2 to T3 of points, thEk@bylﬁpdwf‘ndJQ{its'_%thhﬂﬁagﬁoiﬂ?s.f' mtt eheund is

set to ten seconds or fifteen seconds, depending on the
pl ayer's present worgaineg arikmest ehedoppoitdret Wanager asksub@facted rfagmst er 20i
in the RAM 20. During the battle tinme of the first round, an

of fensi ve sound i ndithe iappongat’'s stamina paintisi ngherebyngupdating gheyer' s
punqh, a defengive opponent’s stamina points. Then, at step 8§20, it is
judged which player has no stamina points left. 1If 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. 1If both of attacking and defending
10 = have been done five times, victory or defeat will be
~determined from the player’s and opponent’s stamina
points at step S12. :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 $3, 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.



sound indicating the timng of protecting the player fromthe
attack of the opponent, and a dumy sound 25 meani ng a feint against

t he opponent's attack are produced with random ti m ng. :

In this case, the nunber of generations of the WO 97/ 46888

PCT/ JP97/ 01véY 46888 24 Jporieifagnsi ve
sound and defensive sound is set to three to . SiX tlnes dependi ng
on the player's present world rank ) stored in the world rank
register 20i in the RAM 20. . The du sound i s generated once or no
times for the 5 tenth world rank or higher inmmediately before the
generation of the defensive sound. Specifically, in the battl e
process of FIG 14, for exanple, when ap of fensive 'sound

produced at th@°5|éPﬂF%ﬂﬁﬁﬂ(ﬁ#lerﬁFFﬁt +E¥?Wﬁﬁ°ﬁgm8y B? o2RR:
10 e S ST, SR R B BUASHR o P S ners
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

TR in addition to fighting sport games.



At the sane tine, the acceleration sensor 12 is set to ON and

senses the accel eration caused by the offensive punchi ng action of
the player. Then, the A/D converted 15 acceleration data is supplied
to the CPU 13 (step D1 -> : step D2 and step D3). Then,
t he punchi t~s—catTutared usl ng equation 1 puwrypegoisesi s of
the maxi nunh pungapRACEMEISHEETS  SGion|data C caused by the defensive
punchi ng ackion of 20 theﬁpl%¥ r.semnsed by the acceleration sensor 12
vi a OitDescrifioh cRAFedr-<i-off BT gu *14. Aggthe sane tine, the

ffensi i 241 d lr’% i '
or the pindieautco: Sand Thw e e qnt - K cclINNAHRREIERYIR
Fsggeélé.pg‘ﬁgwﬁﬂﬁa 9p&%ﬂKJ:T§§Pﬁ§d'QQL ?E?%E%?P} Qeo??éﬁs:teﬂzf:éﬁglﬁ*A

s SHBtTacted TTOM AN RoPBRERE hedsuXiHy Q@vREOENESMSE LS B i N
WO 97/ 46888 _ ' PCT/ JP97/ 01730
25 acceleration sensing means that is worn on the

body and senses the acceleration of the body's
5 movement.; .
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
10 speed compufing means for determining the speed
produced by ﬁhe 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; aﬁd
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
;pe 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
_ [

eet Has Been Reraced
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t he opponent stam na register 20h in the RAM 20 (step D4 and step.
D5) . Here, it is judged whether or not the opponent's
stam na points have reached "0." If it has been judged 5 that they .
have not reached "0," control will be returned to the state where
the timng of Mﬂéﬂsﬁg an of fensi ve sound and a dePEHEWBI7T3bUNI
Is waited for. If it has been judged that they have reached—6;=

t he . process of displaying "KO WN' on the displ '
22 will be carried out and thereafter control @721 is ‘ﬂﬁcﬂww &iu}m
step C11 of FIG 13, where the win or defeat di spl ay I
be executed (step D6 -> step D7 -> KO) . - Furt her nore,
when the timng of gefe¢ditnites? thdd impactef@idd By sRURIPIFSnGeERe rRAGER,

it is judged whet her or not the generation of a dumy sound is
necessary (of ethéDEGperds bbpabied A enidepeed agmpat ipeg avesnsnPpya
dummy sound has been reached, the alarm section 21 generates a
durmy sound (step D9 tbe M@gﬂ@ldflpaﬁ@ed fpon saidy weightohnput Jpeans and a
def ensi ve sound is generated (step D11 -> step D12).

The, as shown in il uSPR8%8Wrr (C2b) in FIG 15,

5 S. A movement measuring device according to

claim 1, 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.

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
;pe arm.

25 | 10. A movement measuring device aécording to
claim 9, wherein said acceleration sensing méans senses

the acceleration in the direction from three o’clock to

Sheet Has Been Re laced
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the screen is changed t
t he accel erati on sensor
caused by the player's
acceleration data is
WO 97/ 46888 WO 97/46888

26 Then,

o the defense screen. At the sane tine,
12 is set to ONto 25 sense the accel eration
def endi ng action. Then, the A/D converted

supplied to the CPU 13 (step D13).
PCT/ JP97/ 0 2E3RPo701730
the defense speed Vis calculatedosrng—m—vo_—

the A/D conversion circuit 5 14. Thereafter, ont

equation 1 on the basis of the acceleration data C rning the
pl ayer's defending action sensed by the 38 accel eraL’"’@Em ”ﬁﬂgma
Lored " ROM

def ense speed V

and the table data (see FIG 6) stored in t hé

19, the def | | |
c def G186 §30AGN Yo VIEPVBYER SnlABORLParoRLdRl,

to the player's present

WO i's determ ned.

capacity D is subtract ed1tr%1ﬁd\%n@zﬁy%2a§priﬁﬁ devidedHcedrB@hgt 8ostored in

the player's stam na register 20g int

e RAM 20 (steps D14, D15).

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

movement ;

computing means for obtaining data indicating the

10 magnitude of movement on the basis of the acceleration

sensed by said acceleration sensing means; 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

20

25

for obtaining the data based on the acceleration sensed
during a first period, and means for obtaining the data
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
ggnsed during said first period and the data based on
the acceleration sensed during said second period.

14. An electronic game machine according to

claim 12, further comprising sound generation means for

This Sheet Has Been Reﬁaced

A,



Then, it is judged whether or not the player's stam na poi nts 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 timng of
generating an of fensive sound and defensive sound is waited for.

If it has beenWPP3de888 t hat t hey have reduced to zero, PCIAPYBHFIAT"
wll be forced to appear on the display secti on—22—andthereafter

control will be passed to the 20 victory or defeat di f
step C11 in FIG 13 (step D16 -> step B®7 -> KO) {m |E|lujmﬁﬁﬁmmn
the state where neither the player's stam na po c s e

player's stam na register 20g in the RAM 20 nor the opponent’s
stam na poi nts Storedgofaauc_%ig di £FDPe RGNS To2Rblpohis 1 sl #igstO. "
when it has een judged that a specific pertod of tinme has el apsed
with timng T3 of Fl (pedifod tane baidl seqomd qresriiod.t he WO 97/ 46888

PCT/ JP97/ 01730 27
15. An electronic game machine according to

claim 12, further comprising display means for
S 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.
17. An electronic game machine according to
claim 16, wherein said acceleration sensing means
senses. the acceleration in the direction perpendicular
toc the direction in which said bands are worn.
15 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 electfonic 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.
y 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



first round is termnated (step D18 -> END). Then, with
timng 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 remai ni ng stamina points stored in the player's
stam na w0 97/468881 ster 20g in the RAM 20 and the opponenrtswﬂnhﬂhning

stam na points stored in the opponent stam na register 26h—are

di splayed in level form (step C6) on the |eft and ri

10 After the game standby process, hgftle processl “ ‘ u| “
result display process concerning the first round

gane have been conpl eted through steps C5, CD (D1 to D18) and

t he gane st andby prOfaelsns lt?eft tfPEtBFEC gﬁég%dg%t}%cggggpgdlg d S started

foll onwed by the SS e resu splay process, as
descri bed above (Stf@@efaandjghecﬁﬁta transmitted from &h éﬁﬁeﬁﬁ&@*d@ﬁﬂ@@by

process, battle process nd result display process concerning the
second round wheﬁgﬁe been conpleted t he gane standby process con-
20 cerning the third round is started, followed by the battl e
process and the result dsajd aipq::sdoasmeaas determinesdydctpp¥donbdmteqtst eps
Cc9, CD, C10). Then, when the first to third rounds of the

. 5 on the basis of the data obtained at said computing

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.
10 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
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:
20 inputting weight; 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 spéed determining step.
25 25. A method according to claim 23, wherein said
speed determining step determines the speed by

multiplying said maximum acceleration by a constant.



punchi ng gane have ended or when either the opponent's 25 stam na

points or the player's stam na points have reduced to zero and the
result is a KOwn or a KO defeat in one of the first to third
rounds, the screen WO 97/ 46888 '

PCT/ JP97/ 01730 WO 97/46888 28 PCTAIPI7A0LI30

di splay section 22 is changed to the victory or defeat—sereenas———

shown in illustration (D) in FIG 15, whe r emai
stamina points stored in -t he player s stan1na reglgﬂuu ﬂﬂ II u|ﬂﬁn
RAM 20 and the 5 opponent's remaini ng stam na points

opponent stami na register 20h are displayed in Ievel forn1on t he

left-side and right-side sgglesaigetit accord:.n PES T Th 59 2, Yr¥eifl salte
sane time, in the | ower di spl ay area, e player's and opponent's.

stamina 10 poi nt's am@adtsﬂéegrmhningusuepldetermimﬁxithemnmpaCtlﬁagee by
determ ned by the conparison of the remaining stam na points is
di spl ayed in the upper mlddptyipggehalisguare 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.

23. 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 electronic 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 cbtaining
the data based on the acceleration senéed during a

second period, and



area (step C11). Then, the nunmber of wi ns and defeats stored

in the 15 nunber - of - w ns- and-defeats register 20; in the RAM 20

i s updated. Moreover, in the case of a KOw n or defeat, the nunber
of KO wins and defeats stored in the nunber - of - KO- wi ns- and- def eat s
regi ster 20k WO 9aMHGs88 updated. 20 Dependi necagpediaviner t he
w n or defeat result obtained in the win or defe

Comes froma decision on renaining points or from

of the first to third round-battle processes, gphe - lﬂ“ﬁlﬁ ﬁﬂwuuﬂj
worl d rank stored in the world rank 25 reglster 20i

up or down, thereby updating the player's rank (step Cl12).

g?:%nh ng ) 82‘7’2’8 in illustralhogelp) f“d&e%m%ing' Olcto% or adfRat’/ 46888
| ower display area afncih@edi 8Ré¥tSP e AorédsmihiRg v1ctory or defeat on
the basis of the dataxbased on the acceleration sensed
during said first period and the data based on the
S acceleration sensed during said second period.
31. An electronic game 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
q}aim 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 prdgram storage medium having



nunber of w ns and defeats of the player after t Updated
I n the nunber-of-w ns-and-defeats register in I lmmiﬂluﬂﬂ,@wﬂzo and t he
pl ayer's world rank updated in the 5 wor I*d ran 20i appear

(step C13). Wth the ganme node process in the wistwatch
devi ce havi ng WR97468Benenti oned configuration, when PCTARI7TIN Y er
punches and defends with the wi stwatch device on his armin
response to an of fensive sound and 10 . defensive sound produced at
random at the al arm section 21, the ofFensive strength Ais
cal cul ated during the punchi ng action on the basis of the

- accel eration data sensed by the accel eration sensor 12 and the

opponent ' s SbAPh e AU ddablst P&s rafl ¢ HRANRBLsEL8RY NEnd €gi St er
15 20h are reduced. " During the defending action, the def ense

capacity (the player' fagaibghy di iasspecitfiiatmovement, comppilsihg:pl ayer's
stam na points stored in the player's stam na regi ster 20g are
reduced. The wi n or def eatcomputer-reagable prograp|codedl medagefidrngensinhe
anount of the 20 Eﬁlayer's and opponent's remai ning stam na

whi ¢h enabl ekhe aximim vadgeoof; Lhe spegelenatipm A §p6?$‘95|g€1’%?21
i nvol ving the agt ual nggltl]én oan(_:ttih%nb%fsighgfpl'.f’lié/egccelerationaggg\gleﬁeed from
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.

10 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 lating 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.

B 39. A program storage medium having computer-

25 readable program codes for executing a game using the

acceleration sensed by acceleration sensing means wdrn

on the body, comprising:



(2) Second Enbodi nent 25 Hereinafter, a second enbodi nent of the

pr esent I nvention will be explained by reference to FIGS. 17

and 18. The sane parts as those in the first WO 97/ 46888

PCT/ JP97/ 01730 .30 enbodi nent
Wi Il be indi waemeisg t he sanme reference synbol s andperxypororte on of
themw |l not be given. FIG 17 is a bl ock-diagramof the
chgcg!t of an el ectronic wistwatch according to a second

enbodi ment 5 of the present invention. g4The bl ock 17
differs-fromthat of FIG 3 in that the former incl udes““lmmﬁulmlmnmll
trgnscelyer section 31. ' The transceiver secfioh 31 trafsnfts
and receives dat a b nfrar Y. | hapags 10
of fensive strength data g *aR® 3 l(:)IC% éﬂ%ﬂ%‘*[ecrﬁ’gg Reaht E&'(lgapam ty

during defense “‘thtﬁé“bda@pﬁﬁﬁak d PPE€ific movemdneli BBtaining data
indicating the magnitude of said specific movement oh
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 33,
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



Next, the contents of the game process in the second enbodi nment

w Il be described by reference to the 15 flowhart of FIG 18.

At step S1 in FIG 18, which of the two gane machi nes attacks first
Is determ ned at random At step S2, it is judged whether or not

one player's gW97/46888 machine is allowed to attack_fwi_lr_wmﬂr
is 20 allowed to attack first, an offensive sound

produced at step S3 and then the acceleration will be “ lm“ he
accel erati on sensor 12 for ten seconds. 45The reas alﬂﬁ “

acceleration is sensed for ten seconds since the gerneratldn f th
of fensive sound is 25 that the opponent player is allowed to detern1ne

of fensive timng arbitraridanpiebblPeidsbie breRzandeode means for debbrstep
S5, the offensive strength i s sensed, that WO 97/ 46888

PCT/ JP97/ 01730 mining victory or defeat by compasfilng the playesg/st he
maxi mum val ue of the accel eration sensed by the
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
computer~readable 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.
15 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.



accel eration sensor 12 during ten seconds is found. Then, the

of fensive strength calculated at step S6 is sent to the transceiver
section 31, which transmits it 5 to the opponent gane machi ne. At
the follow ng step S7, it is judged whether or not the defense
capacity of the W09746888 opponent has been received. Here, the BEFEHIEI30
capacity i's the maxi mum-val ue of the accel eration caused by the
action of drawing in the arm Because the direction of 10 t he

accel eration caused by the action of dramnnq in the arm during
defense is the opposite of the direction of the action of striking
strai ght ahead during an attack, t he danage that the player or the
opponent has suffered as a reSU|F;ﬂc;2ﬂL2‘LaCk is cal culated by
subtracting 15 t he defense capacity t ffensive strength. The
process at step S7 is repeated until the player's gane machi ne has
recei ved the defense capacity of the Qpponent. If the player's gane

machi ne has received t he defensg capacity,
fromthe 20 pl ayer's offensive strgngth and t
t he opponent. In thigfightling sport g

t will calcul ate danage
ﬂtase capacity of
specific stam na

points are given to each player at\the gtg gane. The
damage that each player has suffered fr 1
+ -
- ot
-
6
~12a
IN THE DIRECTION _ — N THE DIRECTION
OF 8 O'CLOCK o'CLOCK
—12b

12¢




25 t he opponent is subtracted fromhis stam na points. Each

pl ayer is allowed to attack and defend five tines. The pl ayer whose
stami na points are fewer than those of WO 97/ 46888

PCT/ JP97/ 01730 32 t he opponent
or the player WoRy46888ani na poi nts have reduced to zePSTARYIPI7E0
course of the ganme | oses. - At step S9, the damage that the
opponent has suffered is calculated fromthe player's offensive 5
strength and the opponent's defense capacit The - cal cul ated
damage is subtracted fromthe stam na poi r?/iG t hat the opponent has
at present, thereby updating the opponent's stam na points.

The opponent's stam na points and the player's 10 stami na points are
stored in the registers in the RAM 20. At step S9, the opponent's
and player's stanina poi nts arfe p@yafRd. Then, at step

S10, it is judged which player has
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no stamna points left. |If both players have stamna 15 points left,
or the nunber of stam na points of both pl ayers is not zero,
control will proceed to step -S11, where it will be judged whet her
or not each of attacki ng and defendi ng has been done five tines.
When bWQ 988688/ t acki ng and def endi ng have been done f PEEIPIHAE7I0
times, or when at step S10, it has been judged that the nunber of
stam na points is zero, the player's stam na poi nts are conpared
wi th the opponent's stam na points d the one vvho has nore
stam na points is determ ned to bé’@w nner . ' ‘\Wen at
step S11, each of attacking and defendin has not been done five
times, or when at step S2, it %lﬁna udged that the player is

not allowed to WD 97/ 46888 _
PCT/ JP97/ 01730 22 33 attack _
first, control will proceed to step S13, V\/nere} the player's machi ne
has received the offensive DISPLAY 21
SECTION }
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strength fromthe opponent's machine. I'f it has not
S13 is repeated until
recei ved the opponent's of fensive

of fensi ve strength,
transcei ver section 31 has
strength. If the

of f ensi ve streW@%7/46888 def ense sound t hat
be generated at

turned on for
t he accel eration

has been attacked wll
accel eration sensor 12 is
maxi mnum val ue of
reason

remains on is limted to 1.8 seconds is to limt the

the process at step 5

10

fromthe instance that the player was

defend. That is, when
since he heard t he def ense sound,
effective, but when he reacts |ater than

strength is invalid.

t he def ense capacity,

transmt the defense capacity to the opponent.
has suffered fromthe

damage that the pl ayer

When t

infornms the

step S14.

15

20

At step

recei ved the

transcei ver section 31 has received the opponent's
RORAIPATOIIHAt he
At step S15,
1.8 seconds to sense the
ﬁ? { he of fensive strength.
why the time during which t H6.ccel eration sensor 12
response tine
attached to when he starts to
the player defends rapidly within 1.8 seconds
t he defensive strength is
.8 _seconds, t he defensive
r's machi ne has obtai ned
it causes the transceiver section 31 to

S18, the
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25 attack is cal cul ated by subtracting'the pl ayer's def ense

capacity fromthe opponent's offensive strength recei ved by the
transcei ver section 31. At step S19, WO 97/ 46888 :
PCT/ JP97/ 01730 _ 34 t he damage
is subtracted fWOAT46AE8 pl ayer' s ‘st ani na poi nts, ther eDBCTAPSHITINY
his stam na points. At the sane tinme, the opponent damage is
subtracted from t he opponent's stam na points, thereby updating the
5 opponent's stam na points. Then, at ?{ip S20, it is -~ judged
whi ch pl ayer has no stam na points |eft. | pI6e nunber of stam na
points is not zero, it will be judged whet her or not each of
attacki ng and def endi ng has been done five tines. If both of
attacking and defending 10 have pcdlonofig inej, victory or
defeat wll be determ ned fom tthe playef's @and qpponent's stam na
points at step S12. The result is ffoRcdf tojappgar o¢n t he di spl ay
section 22. If attacking and defendin
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have not been done five tinmes, control will return 15 to step S3,

where the processes for attacking and defending will be repeated.
While in the second enbodi nent, the attacking side recei ves the
opponent' s defense capacity and cal cul ates t he opponent's danmage
fromthe opponenO9%4688% ense 20 capacity and the attacki ngrCIVIH7/1730

of fensi ve strength, t he opponent side may cal culates its own damage
and the remai ni ng stam na points and transmt the cal cul ated

stam na points to the attacking side. VWiile in the

enbodi nents, the case where the 25 pﬁygﬁnt I nvention has bee applied
to the fighting sport gane has been expl ai ned, the invention may be
appl i ed to various ganes. WO 97/ 46888

PCT/ JP97/ 01730 . 35 For

I nstance, the present invention may be‘FEl(;si’ to a baseball gane

(pitching gane) and a dodge bal

(B)

8- 3%

SM




gane by sensing the speed at which the piayer throws a ball with a

novenment neasuring device. The invention 5 may be also applied to a
tennis gane, a golf gane, and - a basebal | gane (batting gane) by
sensing the strength of swing with a novenent neasuring devi ce.
Wiile in the en¥P¥6¥8s, the novenent neasuri ng devi cBCT/EPINBI?30 on
the arm it may be worn on the ankle 10 and the strength of a kick be
nmeasured. In this case, the present invention may be applied to a
soccer gane in addition to fighting sport_ ganes.

36 d ains: 1. A novenent neasu#® device conpri sing

accel eration sensing nmeans that is worn on a human body and senses

accel eration of a human body's novenment; maxi mum accel erati on sensing

means for sensing the maxi num val ue of the:iaccel eration sensed by said

accel eration sensing neans in the course a sp cific npovenment of a human
body; wei ght i nput neans for inpg&t g a fght—oft t he human; and
i npact conputing nmeans for conputing amgi pgwgﬁ genjerated by the
speci fic nmovenent of the human body, on i a;hé wei ght i nput by
t he wei ght input neans and the maxi mum v h c¢l erati on sensed by
t he maxi nun accel erati on neans. ‘ ‘edﬁ feasuring device
according to claim1, wherein the inp g aﬁ§ns mulfti plies the
maxi mnum val ue of the accel eration by o] E}“‘
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obtain a speed, and multiplies a square of the speed by the weight input by
the wei ght input neans and the constant to obtain the inpact power.

3. A novenent neasuring device according to claim 1, which includes

di spl ay neans for displaying the i npact power obtained by the inpact

conputi ng meansWoO 97/46888 4 A novenent neasuring device accorRITHEIYY7MW ai m
1, which is contained in a case having both ends to which a band wore on

t he human body is attached. 5. A novenent measuring device
according to claim4, wherein the acceleraagﬁg sensi ng nmeans senses an
acceleration acting in a direction perpendl ar to a direction in which
the band is worn on the hunman body. A novenent neasuring device
according to claim4, wherein the accerplﬁa ensi ng means senses an
acceleration acting in the direction f mr o' clock to nine o'clock.

7. A novenent neasuring device according to claim4, mherein the case is

provided with tine display neans fo A
nmet hod of measuring a nagnitude of él_béﬁgzggsn<:ihovenent conpr|5|ng t he
st eps of

detecting a maxi mun val ue of an acceleratidp in the course of a specific
novenent of a human body on the basis of _arf acceleration obtained from

accel eration sensing neans wofn on ﬁNﬂ?ﬁquﬁgTEM irpggéing a wei ght
of a hunan, and conputihg an iTfipact power generated b he specific
novenent of the human body, on the basis off the weight 1 nput in the weight
i nput step and the nmaxi num val ue of the acgqgel eration. 9. A net hod

according to claim8, wherein[T P ijncl udes
nul ti pl yi ng the maxi mum val uef o %?ﬁﬁai gﬁﬁﬁ%ﬂﬂﬁﬁ@ cqnstB@t to obtain a
speed, and multiplying a squa it input in the

wei ght input step and the constant to obtaijn the inpact power. 10.
A met hod according to claim 9 di spl ayi ng t he

i npact power obtained in the | npact f?ﬁﬁ%ﬂ SR JT% A
program storing nedi um havi ngi_a_conpu [ea e _program for measuring
magni t ude of a predeterm ned novenent, co rlsing pr ogram code
means for instructing a conputer to detect ¢ he maxi rum val ue of an
acceleration in the course of ﬁAﬁE AR§BWEMEN? ﬁuna ody on the
basis of an acceleration obtaln I on sensifng ¥®ans worn on
t he human body; prograTrCUdE'ﬂeana IDr rrstroctTg t he conputer to

i nput a weight of the human v
CALCULATE ANDSTORE | _ps5

SPEED & DESTRUCTIVE POWER
B6
MAXIMUM 2 NO
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body; and program code nmeans for instructing the conputer to conpute
an i npact power generated by the specific novenent of 'the human body, on
the basis of the weight input in the weight input step and the nmaxi num

val ue of the accel eration. 12. A program storing nmedi um accordi ng

to claim11, whWeR7#6888 udes program code neans for instructi ndCTHREIMIut er
to display the inpact power on a display. WO 97/ 46888

PCT/ JP97/ 01730 38 ni ne o' cl ock

or vice versa on the face of a watch. . 11. A novenent measuring

devi ce according to claim9, furth&M16onprising tine display neans

for di splaying the tine on said case. 5 12. An

el ectroni c game nachi ne conpri si ng: accel erati on sensing neans
that is worn on the body and senses the acceleration of the body's

novenent ; conmputi ng neans Elﬁbla' ning data indicating the

10 magni t ude of novenent on the basi t Re®accel eration © sensed
by sai d accel erati on sensing neans; and deci si on nmeans for

determ ning victory or defeat

[MAXIMUM VALUE RECALL]
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on the basis of the data indicating the magnitude of a specific

novenment of the body obtained by said 15 ~conputing nmeans.
13. An el ectronic gane machi ne according to - claim 12, wherein said-
conput i ng neans includes neans for obtaining the data based on the
accel erati on seWO&H46888 during a first period, and neans fRETJB¥VGATHI ng
the data 20 based on the accel eration sensed during a second peri od,
and sai d deci sion neans deternines victory or defeat
on the basis of the data based on-the accggﬁr tion sensed during
said first period and the data based on 2 18 {he acceleration sensed
during said second peri od. 14. An el ectronic gane nmachi ne
according to claim 12, further conprising sound generation nmeans
for WD 97/ 46888 : PCT/JP97/ 01730
39 produci ng different sounds corresponding to said first
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period and said second peri od. 15. An el ectronic gane nachine
according to claim12, further conprising display neans for 5

di splaying the victory or defeat determ ned by said deci si on neans.
16. An el ectronic game machi ne according to claim 12, wherein the
machi ne i s housMOPIM68E8case havi ng bands at both ends PREAPREQERP e
the machine to be 10 worn on the body. 17. An electronic
ganme nachi ne according to claim 16, wherein said accel eration
sensi ng neans senses the accelerat;ﬁggﬁg the direction

per pendi cul ar to the direction in ' said bands are worn. 15
18. An el ectronic gane nachi ne accordl ngEEg ;‘a claim12, wherein the
machine is housed in a cas V|n o bot h ends that enable

t he device to be 19. An electronic
ganme nmachi ne accordi ng
sensi ng neans

o' clock to nine o'cloc
20. A novenent mneasuri |

ee
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25 claim 18, further conprising tinme display nmeans for :

di splaying the tine on said case. - 21. An electronic gane
machi ne according to WO 97/ 46888 : :
PCT/ JP97/ 01730 _ 4 0 claim 12,
further conprisiwQ9m4s888i vi ng neans for recei ving t he d®CEIPITI01730
transmtted froman external device, wherein said
deci sion nmeans determnes victory or defeat . 5 "on the basis of the
data obtai ned at said conmputing - means and the data received by said.
recei vi ng nmeans. 22. An el ectroh&/d6game machi ne according to
claim 21, further conprising transm ssion neans for transmtting
t he data obtained at said conputing neans. 10 23. A net hod of
measuring the magni tude of a spegi.fiC ement, conprising the
steps of: sensing the maxi 'iaiof the accel eration of

Q s of the acceleration
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obt ai ned at accel erati on sensing neans worn on the 15 body; and
determ ning the speed of said specific novenent on the basis of the
maxi mrum val ue of the accel eration. - 24. A nmethod according to
claim 23, further conprising the steps of: 20 I nputting
wei ght; and WO 97/46888 determning the inpact force caused BYTARIH01730
speci fic novenent of said body on the basis of the wei ght inputted
in said weight inputting step and the speed obtained in the
novenent speed determ ning step. 25 A et hod according to :
claim 23, wherein said speed det eﬂaﬂﬁ ng step determnes the speed
by mul tiplying said nmaxi rum accel eration by a constant. WO
97/ 46888 PCT/ JP97/ 01730

41 26. A nethod accordi n*lGlﬂS 24, wherein said

| npact- determ ning step determ nes the |rrpacf force by
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mul tiplying the square of the speed obtained in said speed
determ ning step by the weight inputted in said 5 wei ght i nputting

step and a constant. -27. A nethod according to claim 23,
further conprising the step of displaying the speed obtained in
sai d speed det MO step. 28. A net hod accor dPEHIRIFOTBGI m
24, further 10 conprising the step of displaying the inpact force
obtained in said inpact force determ ning step. 29. An
el ectronic gane net hod conprising the steps of :
sensing the accel eration produced by a spd@ftéc 15 novement by means
of accel eration sensing nmeans wdrn on t he body; o
obtai ning the data indicating tHe nagn tu'qgof t he novenent from
accel eration; and deternyni vigtory or defeat on the basis
of the” 20 dat a indicating*The na;nifqae }f t he novenent.
30. An electronic ganme nethod adcording . to - .t claim 29, wherein_said
step of obtaining the daka i ngdi catingjt he nggn#%adﬁ t he o>
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25 sensed during a first period, and the step of obtaining - t he
dat a based on the accel eration sensed during a second period, and
WD 97/ 46888 PCT/ JP97/ 01730

42 said step of determning victory or defeat

i ncl udes the st 099146888t er mi ni ng victory or defeat on PEEINIZ/A1730 of
the data based on the accel eration sensed during said first period
and the data based on the 5 accel eration sensed during said second
peri od. 31. An electronic game nethod according to

claim 29, wherein said step of deterniningi®ftlory or def eat

I ncl udes the steps of: changing a player's points and the
opponent's 10 poi nts on the basis said accel eration; and

determ ning victory or defeat by conparing the pl ayer's points with
t he opponent's points. 32. An electronic gane nethod according
to
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claim?29, further conprising the step of displaying 15 victory or

def eat . 33. An el ectronic gane nethod according to '
claim?29, further conprising the step of receiving the dat a
transmtted froman external device, wherein said victory or
def eat det er m WO9/46888p det er mi nes 20 victory or defeat BRTHPAIOAL|

of the data received in the receiving step and the data obtained in
said step of obtaining the data indicating the novement.

34. An el ectronic ganme nethod-according to claim 33, further
conprising the step of transmtting 25 16{18 data obtained in the step

of obtaining the data I ndi cating iu tude of said novenent.
35. A program storage medi um havi ng # m46888

PCT/ JP97/ 01730 |
conput er -r eadabl e proghanPROEESS f o qeasurl ng the magni tude of a
speci fi c novement, conprisinm. . /. S "
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corrput er-reMWﬁgpamgd\e means for sensing__- t he maxi num val ue
of the accel i a specific nmovengnt REPLACEMENTSSHEETVE SG
R TR s
body; and er - r eadabl e progra ,Qﬁggnﬁggns I,Q;edglg;tgl g33
the speed of sai d speC|f|c fovenent frog%é he .ma |mu;ljhWW(q 5% -

acceleration. 10 36. A prograrmstorag b%pcco Hg tt8

35, f _da%%:_her conpri si ng: o | colfut er - r eadab “progra "codé’
means for iRAputting wei ght; an er-rea
program code neans for calcu- 15 ~ lating thd mﬁfﬁgﬁ) REU‘%@‘E’V -----

said specific rovenent of the body on the basi s of the | nputted
wei ght and sai d bpeedAdpoysmentaieaging device comprising 37 A progr am st or age

medi um accor di ng, J.gje i%hrgeﬁﬁﬁng mcfzans that isUM){ﬁhén & g@%&ﬂw&g 31”&%&{& &' - readabl e

program code neans plrayi ng rovenent .
38. A prograekiatioagd alhambadysomovergendtp cl ai m 35, further
conpri sing conput er - readabl e Program code ans sing| for displaying said
i npact force. maximum acceleration S¢nsiigameanso s thenmasimumy v Be. 25

readabl e prggeamRdehsdd By%ﬁf:%defbgat?ong?éﬁgmgsrhgﬁmt #}€the course of a spec1ﬁc

movement of a human body;

weight input means for inputting a weight of the human; and

impact computing means for computing an impact power generated bj the
specific movement of the human body, on the basis of the weight input by the weight
input means and the maximum value of the acceleration sensed by the maximun
acceleration means. _

2. A movement measuring device according to claim 1, wherein the impact
computing means multiplies the maximum value of the acceleration by a constant to
obtain a speed, and multiplies a square of the speed by the weight ini)ut by the weight
input means and the constant to obtain the impact power.

3. A movement measuring device according to claim 1, which includes
display means for displaying the impact power obtained by the impact computing means.

4, A movement measuring device according to claim 1, which is contained
in a case having both ends to which a band wore on the human body is attached.

5. A movement measuring device according to claim 4, wherein the
acceleration sensing means senses an acceleration acting in a direction perpendicular to
a direction in which the band is worn on the human body.

6. A movement measuring device according to claim 4, wherein the
acceleration sensing means senses an acceleration acting in the direction from three
o'clock to nine o'clock.

7. A movement measuring device according to claim 4, wherein the case is
provided with time display means for displaying a time.

8. A method of measuring a magnitude of a predetermined movement,

comprising the steps of

1% o\8 8 4~ 9
A'\ul‘iﬂ




accel eratlon sensed by accel erati on sensing means wormT on the body,
conpri si hg: WO 97/ 46888

PCT/ JP97/ 01730 HII|||| || I“" H!JJ ‘“!!|

conput er -r eadabl e program code nmeans for, when * 0 es a
speci fic novenent, obtaining data 7 I ndi cating the magni t ude of said
speci fic novenent on t he basis o} the accel erati on sensed by said

accelera- 5 S : e | e

pr ogram code maansé(gﬁ&fg gr}ﬁﬁ;ﬂﬂmﬂeﬁﬁﬁe O?mn&niaﬂcel?/r?% norn3i/ ﬂ(‘)ec%gg#é éfé s%gﬁig ®hasi s
of the dat amovement ofia/ltlinti body dnhibie Hagis bfﬂﬂﬁc&ier@t@dxﬁbbﬁiﬁ@dfﬁﬁm acceleration

40. A program storage nedi um according to claim39, 10 further

conpri si ng: sensing means Wom@ér’?phﬂfé?nb@%abl e program code means for obtaining
t he data based o aafc&gigﬁ{gf;% gﬁﬂaﬁd by said accel eration
sensi ng neans dur 5 peri 13 conput er - r eadabl e program

code neans for O&drﬂpminlggm impact power generated by the specific movement of the human
body, on the basis of the weight input in the weight input step and the maximum value
of the acceleration.

9. A method according to claim 8, wherein the impact computing step
includes multiplying the maximum value of the acceleration by a constant to obtain a
speed, and multiplying a square of the speed by the weight input in the weight input
step and the constant to obtain the impact power.

10. A method according to claim 9, which includes the step of displaying the
impact power obtained in the impact computing step.

1. A program-storing medium having a computer readable program for
measuring magnitude of a predetermined movement, comprising:

program code means for instructing a computer to detect the maximum value of
an acceleration in the course of a specific movement of a human body on the basis of
an acceleration obtained from acceleration sensing means worn on the human body;

program code means for instructing the computer to input a weight of the human
body; and

program code means for instructing the computer to compute an impact power
generated by the specific movement of the human body, on the basis of the weight input
in the weight input step and the maximum value of the acceleration.

12. A program storing medium according to claim 11, which includes
program code means for instructing the computer to display the impact power on a

display.




A5 the data based on the accel erati on sensed by said

acqelefation sensing neans during a second period; and

conput er -r eadabl e program code neans for deter- m ning victory or
defeat on the basis of the data based - on the accel eration sensed
during the first period and 20 t he data- based on the accel eration
sensed during the second peri od. 41. A program storage
medi um according to clai m 39, furt®®&r conprising:
conput er -r eadabl e program code neans for changing 25 a player's points
and the opponent's points on the aA B s ha®R & ¢ the data indicating the
magni t ude of the novenent; and WO 97/ 46888

PCT/ JP97/ 01730 A movement measuring device detdrhines the speed

conput er -r eadabl e program code neans for deter- m ning victory or
defeat by conparf nchea Heoqy s/ especific movement somi thetbasbppofiebbés points.
maximum value of the acceleration sensed by aﬂ
5 acceleration sensing unit attached to the body, when
the body has made a specific movement. For example,
when the player wears the device on his arm and makes a
punching motion, the punching speed is found from the
maximum acceleration resulting from the punching action.
10 Furthermore, a game device obtains data indicating the
magnitude of a specific movement of the body, on the
basis of the acceleration sensed by an acceleration
sénsing unit, and then decides the outcome of the game
is decided on the basis of the strength and weakness of
15 the punch. This enables the user to easily play al ‘
fighting sport game involving the player’s actﬁal

punching motions anywhere.
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casily play a fighting sport game involving the player’s actual
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