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(57) Abstract

control input device (2).

A main memory (84) stores a program for enabling a plurality of control members
of a manual control input device (2) to emit light in a video game.
executes the program stored in the main memory (84) based on control commands from
the manual control input device (2). The program sends light emission data to control
member groups (B1, B2, B3, B4) of the manual control input device (2) to enable
the control member groups (B1, B2, B3, B4) to light successively. Since the control
members of the manual control input device (2) emit continuous or flickering light, the
user can enjoy the video game because of visual sensations produced by the manual
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game, the gane player noves, presses, or rotates a plurality of
control ne a manual control input device with

fingers toqﬁggﬁmgﬂaane character or an object dis- p|§?@@g§%&@ﬁ%
screen of a nonitor display. 25 1 ecent years have seen a nunber of
gane prograns devel - oped for éH{ tai nnent systens including those
vi deo gane _apparatus. Those ganme prograns include many rol e-playing
game prograns, conbat ogr ans, g gr amns,

- 2- sports|gane E?GGLa : etc.‘(iFHSEéab(’\ﬁE ﬁ#ﬁ%@@%gane prograns are
supplied to videp ga epter- tainnent systens from parglony
accessi bl e recor di ng jmedi uns such a no cards, etc. or
networks. 5 Herlet of ore, the manual control input]| devices that are
used by the ganme|player|to enter control input commands ps di ctated
by gane prograns{have been designed such that the control nenbers are
sinply pushed, tilted, jor turned by the gane pl ayef, and do not cause
visual sensationsg forj the gane 10 pl ayer. 8_//'-6a




For exanple, the control nenbers of the conventional ~ manual control

| nput devi C&g"ﬁ@ ot flicker for a few sec- onds after the video gane
apparatus a 3d on, or the conventi onal manual com:mimmqsat
devices thenselves do not 15 emt continuous or flickering light in
timed relationship to conti nuou®/d8 flickering |ight enission of a
gane character or object displayed on the display nonitor while the
vi deo gane-iS-1ln proglesSSe o cooooooo- Lt--is.therefare_an_ohject of
t he presents,.igivention to 20 provi de an entertai nment system which !
I ncl udes a jﬁlual con- trol input device having control menbersthat
can emt ccﬂa ti nuous or flickering light to give visual sensations
to the a2 gama pl ayer. Anot her object of the present :
i nvention i®-{® provide a 25 supply medi um for supplying a program and
data for controll- i ng a manual control input device to cause ;
control nmenber§--"""""-"- ttrereof-to-em-t-Tontifnuooas--or-f+rrckering-1-t+ght--to
gi ve vi su- al sensations to the gang|player.
-3-
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Still- another object of the present inventionis to provi de a nanual
control i npuwodewsee havi ng control nenbers that can emt continuous
or flickering light to give visual sensations to the gaRETHPINNE055 5
Di scl osure of Invention Accazﬂhng to the present invention, an
ent ert ai nnent systemincludes a ry mediumfor storing a program
for enabling a plurality of control nenbers of a manual control 10

i nput device to emt light, and a processi ng neans for ex- ecuting
the programstored in the nmenory nmedi um based on control commands
entered by the manual control input device. After the manua
control input device is connected and a video gane nmachine is turned
on, the control nenbers are 15 enabled to emt continuous or flickering
light for a prede- termned period of tinme, or in tinmed relationship
to con- tinuous or flickering light em ssion of a gane character or
obj ect displayed on a display nonitor while a video gane is in
progress. 20 According to the present invention, there is also
provi ded a supply nediumfor supplying a |light em ssion pro- gram
and data for a manual control input Ifier\é cg for use in a




vi deo gane perforned by a video gane machi ne by displaying a . gane.

character or object on a display nonitor in response to 25 contrg%
comands ewoaoeezédy a manual control input device, t%%f’f‘??aﬂf”

em ssi on program conprising a programfor enabling t he control
menbers to enit light either random $/%8 accord- ing to a
predeterm ned pattern as the video gane proceeds.

-4- According to the present invention, there is further

provi ded a manual control input device for supplying control comands
to a video gane machine in response to nmanual con- trol inputs,
conprising control neans for enabling a plural- 5 ity of control
menbers to emt |ight. _ The above and ot her objects, features,
and advant ages of the present invention will becone nore apparent
fromthe foll owi ng description when taken in conjunction with the
ac- conpanyi ng drawi ngs in which preferred enbodi nents of the 10
present invention are shown by way of illustrative exanple. Bri ef

Descri ption of Draw ngs

FIG. 4

54 3%



FIG 1 is a view of a video gane apparatus as an enter- t ai nment

system accgQr di %?o the present invention; 15 FIG 2.is a block

di agram of'wé)éq?‘ga It arrangenent of t he vi deo gane aﬂ’ﬂ/‘ﬁ'ﬁ?@?"ss

FIG 3 is a perspective view of a nag;{lacontrol i nput device of the
vi deo gane appar at us; FI is a plan view of the manual
control input de- 20 vice shown in FIG 3; FIG 5 is a plan
view of a control nenber of the nanual control input device;

FIG 6 is a plan view of another control menber of the manual

control input device;, 25 FIG 7 is a cross-sectional view of a

specific control menber Struct yre FIG 8 is a
cross-sectional view of another 1§ 100control nmenber structure;
- 5- FIG 9 lEIereH spect ‘ a video gane nmachi ne of
the vi deo gane apparat us;! M- D is a block diagramof a
circuit arrangenent of
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t he video gane machine; 5 FIG 11 is a flowhart of an operation-

sequence of the vi deo gane apparat us; FI GS ugh
12C are pl @o obkosre® show ng t he nanner i n which groups?s’}aé%?lo?{risgl
menbers on the manual control in- put device are individually turned
on, 10 FI GS. 13A through 13Cggi8 pl an views show ng the manner

in which control nenbers in a group of control nenbers are

i ndi vidually turned on; FIG 14 is a flowhart of a second node
of processing operation which is carried out while a video game

pl aying 15 process i s being perforned, FIG 15 is a diagram
showi ng a specific exanple of an associ ation table used in the
second node of processing op- eration. and FIG 16 is a

flowmchart of a |ight-em ssion routine
node of processing operation. /
| nventi on An enbodi nment ‘ A ¥
accord- ing to the present | i ¥ bRl ied to a video gane ap-
25 + paratus for playing a video gane, an &% ; in which a

Rubroutine) in the second
)0 for Carrying Qut the

il



supply nmedium according to the present invention is applied to a
supply nedi ding therein a program and data ex- y the
vi deo gane ‘ggﬁg'rﬁ%t%s, and an enbodi nent in ?C%%%qog%

- 6- whi ch a manual contr ol inpusgquice according to the present
invention is applied to a manual contrfédl'9 nput devi ce used in the

vi deo gane apparatus will be described below with reference to the

dr awi ngs. 5 As shown in FIG 1, a video gane apparatus 1 conprises
a manual control input device 2, a video gane machine 4 for readi ng a
game program.in response to a user's control ac- tion entered via the
manual control input device 2 and gen- erating a gane character or
characters and a background im 10 age according to i mage processing
based on CG for exanple, and a display nonitor 6 such as a

tel evision receiver or the | i ke for displaying the game character or
characters and the backgr ound th@e'lﬁat are generated by the video
ganme na- chine 4. 15 The manual control input device 2 and

the video gane 4 VIDEO GAME MACHINE
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machi ne 4 are connected to each other by a cable 3, and the vi deo

ganme machine 4 and the display nonitor 6 are connected to each other’
by a cabl e 3VO¥A46¢hatively, control signals and dat a REY/JIP9/04055
transmtted between the manual control input 20 device 2, ‘the video gane
machi ne 4, and the display nonitor 8/1% by way of wireless

comuni cations, rather than the cables 3, 5. FIG 2 shows
in block forma circuit arrangenent of the vi deo gane apparatus 1.
Particularly, circuit details of 25 the manual control input device 2

wi |l be described bel ow, and circuit details of the video gane
machine 4 will be de- scribed later on. Details of the display
nonitor 6 will not be descri bed because they are well known in the
art and have FIG. 11 -7- no direct
bearing on the present invention. . The manual control input
device 2 conprises a plurality of switches 201, 202, 20[err] having
respective control nmem bers 200[err], 200[err], ... 200 such as

buttons, sticks, etc., patal lel I/Ointerface (PIO 21 for being

a
supplied wth con- STRRT

TURN ON POWER SUPPLY {(~-S1

S2

IS

MANUAL CONTROL INPUT

DEVICE CONNECTED
?

YES

S3

IS

START BUTTON

PRESSED
?

YES

NO

5S4 ~ B=1

PERFORM VIDEO GAME | ~—S7
S5~ SEND LIGHT EMISSION DLAYING PROCESS
DATA TO CONTROL ,

MEMBER GROUP B

S8

1S

VIDEO GAME

OVER
?

86 ~ B=B+1

hidl e



trol signals fromthe switches 20[err], 20[err], 20[err], a one-chip

m cr oconput ewod8/06386! udi ng a central processing unit (CPU), a
random access nmenory (RAM, and a read-only nenory (ROV PCTARYW 04058 ed
on a single chip, a serial 1/0 interfﬁ§9ﬁéSIC» 23 10 for performng
serial comunication with the vide ga - chine 4, and a notor

driver 24 for supplying a drive current to a drive notor 25 to

vi brate the manual control input de- vice 2 based on-a2vibration
generating command which is adaptively iggsued fro he vi deo gane
machi ne 4. 15 Swi t ches r], 20{err] oclude, in
addition to F&ﬁé ggz}rol 200[ gr ....200[err]
respective anplifi- ers 20 ; Bbr
anplifying drive signals to en- hg cpn rs 200[err],
200[ err] . 200, to emt contin r ri i ght, and
respective light-emtting ele- 0 ; erfy, 202[err],
such as light-emtting di odes ) X orlemtting

| i ght through the control menber s rr [err], 200[ err]
based on the anplified drive si(g- nar s anplifilers 201[err],
201[err], --- 201ferr]. The/ vi deo game nacRine 4 hps an SI O 41
for performng 25 serial co nicgtion with the manjal contirol input
devi ce 2. When a connecto ¥'s connected to the Y deg/gane nachi ne
4, the SIO 41 and the SIO 23 of the manual control 1 nput device

FIG. 12B

FIG. 12C




2 are connected to each other by the connector 7 for bidi-

- 8- rectional serial comrunication between the manu .
i nput deviw®od/oeds®d t he vi deo ganme machi ne 4. aécf/%g{g?dégne
machi ne 4 al so has a power supply 42 for appl ying a power supply

voltage to the notor driver 24 of

40/13t he manual control input device 2.

A gane programread into the video gane nmachi ne 4 con- tains a

process for enabling the control

menbers 200[err], 200[err],

200, to emt continuous or fIickering light in response t o commands

fromthe video gane machi ne 4.

conti nuous or

The game program al so contains a

process for enabling hG nual contr i nput device 2 to emt
fllEHéaLn 3$P

or flickering light em ssion of a
pl ayed on the display nonitor 6 while tX
Prior to describing structural detai
menbers 200[err], 200[err], . 200[

ght in d rel ati onship to continuous
%;’ne character or object dis-
24 deo gane is in 15 pr ogr ess.
“e-.un|ng t he control
it continuous or
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flickering light, an appearance and conponents of the nmanual control
i nput devi il first be described belowwith 20 refe FI GS
3 and 4. '%&m\%ég As shown in FIG 3, the nanual control ﬁé?%ﬂ’?g’ﬂ@g? ce 2
has a housi ng 53 conprising an upper1q§qggr 51 and a | ower menber 52
whi ch are mated and joined to each othér “by fas- teners such as
screws. A pair of first and second grips 54, 25 55 projects from one
side of respective opposite ends of the housi ng 53. The first and
second grips 54, 55 are shaped so as to be gripped by the pal ns of

l eft and right hands of the user or gane player when the nmanual
control input device 2 -9- IS
connected to the video gane machine 4 and the video gane is played

t her eby. The first and second grips 54, 55 are progressively
spaced away from each other toward their distal ends and in- 5 ci ned
downwardly of the housing 53. To {Tl@h{ﬂhk gane pl ayer to grip the
first and second grips 54, 55 confortably for a long period of tine,

the first and second grips 54,
START )

1S LIGHT EMISSION COMMAND GENERATED ?

READ LIGHT EMISSION SEQUENCE CORRESPONDING TO | _g12
LIGHT EMISSION COMMAND

LIGHT EMISSION ROUTINE ~—513

IS VIDEO GAME OVER ?




are tapered fromtheir joint with the housing 53 toward their distal
ends, and have arcuate outer peripheral sur- 10 faces and arcuate di stal
end surf ace¥O 00/06269 The manual control input device 2 hBSTAPIY4E55
control pad 57 di sposed on one end of the housing 53 and cohpri sing
first through fourth pressabl e controll2f#8bers 56a, 56b, 56¢, 56d.
The first through fourth pressable control nmem 15 bers 56a, 56b, 56c,
56d project on an upper surface of the housi ng 53 and are arranged in
a crisscross pattern. The first through fourth pressable control
menbers 56a, 56b, 56c, 56d are integrally forned wth an angularly
novabl e “control body that is supported for angul ar novenent about 20
its center, and positioned around the center of the angul ar- |y
novabl e control body. The first through fourth pressable control
menbers 56a, 56b, 56c¢, 56d are integrally coupled to each other by

t he angul arly novabl e control body. The first control pad 57 25

i ncl.udes switch elenments as signal input elenents associated

respectively with the first through fourth pressabl e control menber s
56a, 56b, 56c¢, 56d. The first control pad 57 functions as a

di recti onal

FIG. 15
LIGHT
EMISSION LIGHT EMISSION SEQUENCE
COMMAND
A B1, B2, B3, B4
B B2,B1,B4
Z B2, B2, B3, B3

e



- 10 - _ controller for controlling the direction of novenent of a
gane chara bj ect (hereinafter collectively referred s a
di spl ayed gﬁgpgg?g?) di spl ayed on the screen of the di%%PQV?@g i'tor

6. Wien the gane pl ayer selectively presses 5 the first through fourth
pressabl e control nembers 56a, 56b, 13/13 56¢c, 56d to turn on or off the
switch el enents associ ated respectively with the first through fourth
pressabl e control menbers 56a, 56b, 56c¢, 56d, the displayed character
noves in the direction corresponding to the pressed one of the first
10 t hrough fourth pressable control nenbers 56a, 56b, 56c¢, 56d.

The manual control input device 2 also has a second control pad 60

di sposed on the other end of the housing 53 and conprising first

t hrough fourth pressable control nem bers 59a, 59b, 59c, 59d. The
first through fourth pressable 15 control nenbers 59a, 59b, 59c, 59d
project on the upper sur- Pp@e Q)Gthe housi ng 53 and are arranged in
a.crisscross pat- tern. The first through fourth pressable

control nenbers 59a, ; - e constructed as independent
menbers, and START

me—1 ' ~S21

READ mTH CONTROL MEMBER GROUP FROM LIGHT |._s22
EMISSION SEQUENCE

IS LIGHT EMISSION

SEQUENCE FINISHED
?

SEND LIGHT EMISSION DATA TO CONTROL MEMBER $24
GROUP CORRESPONDING TO e
PRESENT LIGHT EMISSION SEQUENCE

C  RETURN )




20 associ atw@*with respective switch el enents disposed in the

second cont |01 &g 60. The second control pad 60 serves as PCT/rlPﬁmébggctlon

setting/pertformng unit for setting a fqutlon for a displa

character and perform ng a funct| i spl ayed character
g(gchIPI' v@lé presses the first

Specifically, when ga %ﬁ%@%
t hrough fourth pressabl TA%WMENT SYATEMer SUBBLY MEBIUMg: 59d, the

correspondi ng one of the switch elenents is turned on to set a
function for a dis- AND, VRNUME CONTROL, JAVETE: S EE f unction of a

di spl ayed char - - 11 - acter,
whi ch function is assigned to the correspondi ng switch el enent.

The manual contr.ol |%put device 2 also has third and fourth control
pads 61, 6?@& ctively at confron- 5 ting corners defined

bet ween t he hou5|ng 53 and the dis ends of the first and second

gri ps 554, 55 whithe Mﬂ%%e’d‘ventlm} FeIrte i P entertainment §¥g-{ hjrd

o oL ot o RS OB SRS ne for LYSLLP1EL°0 ouR00L O

of game characters, etc. on a display monitor to proceed
with a video game in response to control input commands man-
ually entered by the game player via a manual control input
10 device, a supply medium for supplying a program and data to
such an entertainment system, and a manual control input de-

vice for use with such an entertainment system.

Background Art

15 Conventional video game apparatus for displaying game
characters, etc. created by computer graphics (CG) on a dis-
play monitor such as a television receiver or the like to
proceed with a video game each have at least one manual con-
trol input device peculiar to the video game apparatus. For

20 example, if one user or game player plays a role-playing
game, the game player moves, presses, or rotates a plurality
of control members on a manual control input device with
hands or fingers to move a game character or an object dis-
played on the screen of a monitor display.

25 Recent years have seen a number of game programs devel-
oped for entertainment systems including those video game
apparatus. Those game programs include many role-playing

game programs, combat game programs, car race game programs,



10 control shafts thereof, and respective signal input el enents

such as variable resistors or the Iike which are operable by t he
respecti ve wooweeaést e control nenbers 63, 64. Specifi- earipyo/aabss
rotatable control nenbers 63, 64 are nwvugted on tip ends of- the
control shafts that are normally urged to 15 return to their neutra

posi tions nggtgsggﬁensggsggmsangtc can be rotated 360[err] about the
axes of the control shaft The third. and fourth control pads

61, 62 can novepRose gamedb§Bb§Hﬁ§ ﬁE@réﬁbﬁﬁi@H'ﬂ%'ﬁ%&gdfghﬁé“éﬁ%gﬁtor
whi | e chang- ing 1ts speed, and can nmake an anal og-11 ke action such

as 10 20 raghiAgfe LYRbASTELbnArdhabhaYed AU rebra il fiRums

pl ayer rotates the rotatable control nefbers 63,

the third aadnfaureb- ﬁ@ﬂ%roheﬂag§ Bhrat?s @%c or néﬁﬁﬂk a control wunit

for outputting conmands for di 5- pl ayed character to performthe

aboveg movenent ﬁéréﬁbfeae, %’ée manualAlcro%ﬁ:&%tl v@lptt tdwridid derpnd dxairth

control pads 61, 62 may be used as a control unit for noving a
di spl ayed g888236y the gambeblhﬂ'e%n taNanter 3 1T Mrbd Vo sHmEsd s

space in a way related to the manner in which the gane player
handl es angictated by game programs have been designed such that the
control members are simply pushed, tilted, oxr turned by the
game player, and do not cause visual sensations for the game
10 player.

For example, the control members of the conventional
manual control input devices do not flicker for a-few.sec-
onds after the video game apparatus are turned on, or the
conventional manual control input devices themselves do not

15 emit continuous or f£lickering light in timed relationship to
continuous or flickering light emission of a game character
or object displayed on the display monitor while the video
game is in progress.

It is therefore an object of the present invention to

20 provide an entertainment system which includes a manual con-
trol 1nput device having control members that can emit con—f
”tlnuous or flickering light to give v1sual sensatlons to the
game player.

Another object of the present invention is to provide a

25 supply medium for supplying a program and data for controll-
ing a manual control input device to cause control members
thereof to emit continuous or flickering light to give wvisu-

al sensations to the game player.



- 12 - ) .0bj ect represented by the displayed character. The
manual con | hput device 2 also-has fifth and Si xt ads
65, 66 di SB%(EJ&%M%% a side of the housing 53 renote fr}rﬁﬁ'ﬁ;e?%{wrsgt and
second grips 54, 55 and posi - 5 ti6n8d"respective|y at the opposite
ends of the housing_53. The fifth and sixth control pads 65, 66 have
respective Stﬁg#r§n8FhﬁFe9§é§F§ eénths pPressats igventdmp dfd t98a, 68b
and respective switch el enents associ ated respectively with the
pressabl e PEAVLGE AeRpBnalorantsed iRpuSsdevise haping contrpde memiersing
sixth control pads 65, 66 serve as a . .functiqn setting/performng unit
for settinghatfGARt PBALf Gentinuoug grs FlICKeTIRG dalit Hy Hare Fif a
function of a dis- | ayed character. Specifically, when ganme pl ayer
sel ec- sengpfipPPsptes gRme, PLEY8F-e control nenbers 67a, 67b and 15
68a, 68b, the corresponding one of the switch elenents is turned on
to seP a function for a di spl ayed character and performa function of
a di splayed_character, which fuynction is assigned to the
cor r espondPA§CLRFEER OfefByEntion As shown in FIG 4, the manual
control input device 2 23@ tﬁ?s a start switch 69 and a .selection swtch

[

70 that are Accogddng. BrESeNt JOSen AR 4 AW FHAFMERT cont r ol

pad system includes a memory medium for storing a program for

enabling a plurality of control members of a manual control
10 input device to emit light, and a processing means for ex-
ecuting the program stored in the memory medium based on
control commands entered by the manual control input device.
After the manual control input device is connected and
a video game machine is turned on, the control members are
15 enabled to emit continuous or flickering light for a prede-
termined period of time, or in timed relationship to con-
tinuous or flickering light emission of a game character or
object displayed on a display monitor while a video game is
in progress.
20 According to the present invention, there is also
provided a supply medium for supplying a light emission pro-
gram and data for a manual control input device for use in a
video game performed by a video game machine by displaying a
game character or object on a display monitor in response to
25 control commands entered by a manual control input device,
the light emission program comprising a program for enabling
the control members to emit light either randomly or accord-

ing to a predetermined pattern as the video game proceeds.



57 and the second control pad 60 on the upper surface of the housi ng
53. The start switch 69 starts the video gane when pressed, and thé
sel ecti on sWQ@0M62€9 sel ects a difficulty 25 | evel of the PETIREP/A$EFe.
The manual control input device 2 also hat aa node se- "l ection switch
71 and an node indicator 72 that are disposed between the third and

fourth control pacSobfdind?tontlideprgsent invention, there is further
- 13 - per surface of the housing 53. The node selection switch 71

sel ects a gsrédvidiedvaanatuahecomirel ampibudévicontsn! spspibying codfrob?2
when pressed, and the node indicator 72 indicates a sel ected control
node of t hecddrhdnidsinto f@uridee ogdme | maehitne S5in Hdspdidse ddemametel | gshcat or
72 conprises a light-emtting el enent such as an LED or the liKke.
Wien t he notheoFeimpiton somprisidgicsopteskateand fen enablinsgl£ghlwrgbht rol
node for allow ng a conmand signal to be i nputted fromthe third and
fourths contity @fidsebtirob2members 1o emibniight node for inhibiting a
comand signal from being in- putted fromthe third and fourth
control pads 61,Tit€.above and other objects, features, and advantages

of the present invention will become more apparent from the

following description when taken in conjunction with the ac-

companying drawings in which preferfed embodiments of the

10 present invention are shown by way of illustrative example.

Brief Description of Drawings
FIG. 1 is a view of a video game apparatus as an enter-
tainment system according to the present invention;
15 FIG. 2 is a block diagram of a circuit arrangement of
the video game apparatus;
FIG. 3 is a perspective view of a manual control input
device of the video game épparatus;
FIG. 4 is a plan view of the manual control input de-
20 vice shown in FIG. 3;
FIG. 5 is a plan view of a control member of the manual
control input device;
FIG. 6 is a plan view of another control member of the
manual control input device;
25 FIG. 7 is a cross-sectional view of a specific control
member structure;
FPIG. 8 is a cross-sectional view of another specific

control member structure:;

Jmmw



When the node selection switch 71 is pressed, it can al so select a

control no |l ow ng a conmand signal to be i nput he
third and oué 62‘é(?ontrol pads 61, 62 15 and sel ecting the?ﬁ'lréglﬁ{?ﬁ; of

the first through fourth pressabl® control nenbers 59a, 59b, 59c,
59d of the second . control pad 60 or the function of the g[essable
control mem FIG. ei8 B7BETBRBCHARC 6BV 6RE Bf ViHECr gAMR MAghdng: pf
control ads 65, 66.  Depending on the control npode sel ected by the
20  node ‘% 19N S cAPRATAENE: npde i ndicator 72 flickers and

changes its indicati i ght. . The rotatable control nenbers 63,
64 a?e rotatabr%£§60f£r$fga block g1agTaBnef of SHEFRLT: AEFEBESM@REN Ofhe
rotatable contro nqu rs 63, 64 are rotated, a CPU in a contro
syst em ( dethe jgldeo ;gamg mag f@?’on) within the video game machine 4

acqui res ta ,entered_depending gn the rotation of the rotatable
con- 5 r FEGerbEr 4868, T bRRORRHL Jatorth RRETACHBD! BRIPEPEE: ATAbEG: d-
ing to the q&quired dat a. A%%er havi ng established a notion

- 14 - V1deR 0 oAPPRE2HBEF on pattern, the CPU controls a graphic gen-

FIGS. 12A through 12C are plan views showing the manner
in which groups of control members on the manual control in-
put device are individually turned on;

10 FIGS. 13A through 13C- are plan views showing the manner
in which control members in a group ¢of control members are
individually turned on;

FIG. 14 is a flowchart of a second mode of processing
operation which is carried out while a video game playing

15 process is being performed;

FIG. 15 is a diagram showing a specific example of an
association table used in the second mode of processing op-
eration; and

FIG. 16 is a flowchart of a light-emission routine

20 (subroutine) in the second mode of processing operation.

Best Mode for Carrying Out the Invention
An embodiment in which an entertainment system accord-
ing to the present invention is applied to a video game ap-
25 paratus for playing a video game, an embodiment in which a
supply medium according to the present invention is applied
to a supply medium recording therein a program and data ex-

ecuted by the video game Apparatus, and an embodiment in



erating systemto nove a displayed character according to t he

est abl i shed nmoti on based on the rotation of the ro- tatabl e control”
menbers 63, V%A 00/06269 The control nmenbers shown in FI GBCTAPIHOSS emi t
con- ti nuous or flickering |ight-vith the circuit arrangenent

shown in FIG 2. For exanple, the first through fourth pressabl e

control nerfgich PamarhHl Etrd®dmfut Eewasobcording AWt graskdift
shown in FIG 3 are associated respectively 10 wth the switches

20[err],, 2Wwwntion .iGprhied tic) £ ifanukl control inpdih ddieldeMddeEs
20[err], 20[err], -20[err], the light-emtting el enments 202[err],

202[err], .in ¥ [widdo gdne happaratiwpesicad wwladdwatibed belov REHrESpecti ve
control nenbers, emt continuous or flicker- ing |ight based on

cont i nuous-deéfigrene fto cites idgawingy. 15 drive signals generated under
the control of the CPU in the vi deo gane machine 4, i.e., generated

when the gane pragrsirown in FEG.eXecd addeo tdemeCRippabatusTil itprdidsiuous
or flicker- ing Iight passes through the first through fourth

pressabl e a manuaintcar trenmbiermts Gevikdh,2 5%, viibh diwey efawtand e fgane 20
pl ayer sees as if the first through fourth pressable control menber s

59a, 59b, F®mdindyl argamd fperagordam nuo resporde dikerd niser’s cdrtgitl ac-
Actual ly, each of the first through fourth pressable
tion entered via the manual control input device 2 and gen-
erating a game character or characters and a background im-

10 age according to image processing based on CG, for example,
and a display monitor 6 such as a television receiver or the
like for displaying the game character or characters and the
background image that are generated by the video game ma-
chine 4.

15 The manual control input device 2 and the video game
machine 4 are connected to each other by a cable 3, and the
video game machine 4 and the display monitor 6 are connected
to each other by a cable 5. Alternatively, control signals
and data may be transmitted between the manual control input

20 device 2, the video game machine 4, and the display monitor
6 by way of wireless communications, rather than the cables
3, 5.

FIG. 2 shows in block form a circuit arrangement of the
video game apparatus 1. Particularly, circuit details of

25 the manual control input device 2 will be described below,
and circuit details of the video game machine 4 will be de-

scribed later on. Details of the display monitor 6 will not

be described because they are well known in the art and have

MR



control nenbers 59a, 59b, 59c, 59d is constructed as shown 25 in FIG
5 6, 7, of,8 FIG 5 shows a control nenber str re 1 n_which
wo; Rt ol

t he (9% nember doubl es as a l,j ght guide that incl

tion for enitting opal escent light. As shown in FIG 5, the

- 15 - control nenber has a circul ar base nol ded of transparent

pl astic i M2 HirRFh bearing | er thePAoPeRbaiR¥eRR1GR- opal es- - cent
color and a remai ning area 101 coated in_an ornanental color. 5
FIG 6 shows a Temthapuad @rtzel} (Lepve faViFech gomprises; agpipzpldaty
pattern is illum nated around the control nmem ber. As shown in FIG

6, a ring-Shapeteresn APourt@:t he' Lo« having Fespreblye | conbrok mem-
t ransparent pol ycarbonate and serves as a light guide in the form of
a ring-shR%s i30Qqni 20040 " "HafPhyg SHEH AHPULHIRS ¢ FEFSS mePb@r - sRructure
shownsi n Fl Ga 6 shoul d éef e_-EabI incgr orgt es‘a1 sil:r_cglde Iit htc sour ce.
O her5 contRaFakktbel/Qt tntertace af RIS howh FRTFPEARI7SUPP aWdtB. SPRch of
the Controtl:rgfné)fsrmgiéug;g&eghghg%\gﬁtéﬂegl %;, 20,, *** 20,, a one-chip
microcomputer 22 including a central processing unit (CPU),
a random-access memory (RAM), and a read-only memory (ROM)
fabricated on a single chip, a serial I/0 interface (SIO) 23
10 for performing serial communication with the vide game ma-
chine 4, and a motor driver 24 for supplying a drive current
to a drive motor 25 to vibrate the manual control input de-
vice 2 based on a vibration generating command which is
adaptively issued from the video game machine 4.
15 The switches 20,, 20,, °*°** 20, include, in addition to
the control members 200,, 200,, *°** 200,, respective amplifi-
ers 201,, 201,, **°* 201, for amplifying drive signals to en-
able the control members 200,, 200,, °*°* 200, to emit continu-
ous or flickering light, and respective light-emitting ele-
20 ments 202,, 202,, °*°* 202, such as light-emitting diodes
(LEDs), for example, for emitfing light through the control
members 200,, 200,, °*°*° 200, based on the amplified drive sig-
nals from the amplifiers 201,, 201,, --- 201,.
The video game machine 4 has an SIO 41 for performing
25 serial communication with the manual control input device 2.
When a connector 7 is connected to the video game machine 4,

the SIO 41 and the SIO 23 of the manual control input device

2 are connected to each other by the connector 7 for bidi-



7 and 8 conprises a flexible key 104 and a key top 103, 15 which are of

a conventional nature, nolded of elastoner and ABS

" (acryl oni t riWV@-980628%i ene- st yrene copol yner) and comnbi ned PCT/JR98/04955
control menber 110 according to doubl e-sh8t ~nol di ng. In the”
doubl e-shot nolding, two material parts are simulta- neously nol ded

i n one nol drectdonal serigpecomnvalicativhebktyeenpthé3mafiuABScantrohe

flexible key 104 of el astomer are sinmultaneously nolded in one nold,
so that theikpyptt dgvice Znandhsbel widbbeghwe machine #nt e- grally
conbi ned with each other. The flexible key 104 serves as a light
guide to illunm nfhe videpegamgpmaoBinet B also hagj ghpowaerdeupphyodghfome

fl exible key 104. As shown in FIGS. 7 and 8, a plurality of
LEDs 108a, applyingOosbpawerdsuppi¥dvaitagd Losthecmoio¥ dmiwer 24 of
printed-circuit board 105. Wen the switch 107 is pressed by a
pressep 106the manual control input device 2. - 16 - mount ed on
a lower end of the control nenber 110, the LEDs 108a, 108b emt

continuous or flAcHamenprPEgAR. repdr dpgpethe videghgamenhmacbineof @enber
110 is pressed, continuous or flick-

10

15

20

25

tains a process for enabling the control members 200,, 200,,
*++ 200, to emit continuous or flickering light in response
to commands from the vigeo game machine 4.

The game program also contains a process for enabling
the manual control input device 2 to emit continuous or
flickering light in timed relationship to continuous or
flickering light emission of a game character or object dis-
played on the display monitor 6 while the video game is in
progress.

Prior to describing structural details for enabling the
control members 200,, 200,, °°°* 200, to emit continuous or
flickering light, an appearance and components of the manual
control input device 2 will first be described below with
reference to FIGS. 3 and 4.

As shown in FIG. 3, the manual control input device 2
has a housing 53 comprising an upper member 51 and a lower
member 52 which are mated and joined to each other by fas-
teners such as screws. A pair of first and second grips 54,
55 projects from one side of respective opposite ends of the
housing 531 The first and second grips 54, 55 are shaped so
as to be gripped by the palms of left énd right hands of the

user or game player when.the manual control input device 2

AT



ering light emtted by the LEDs 108a, 108b passes through 5 t he
flexible k the light guide to the key top 103.
%y%ég&%gg itselfcgﬁﬁ?gagg

pl ayer can
conti nuous or

as if the control negber 110
flickering light. - The key top 103 may be nade of

PC (pol ycar bonat e) rather than ABS. 10 Details of a structure
and oper ati®rceanegked| teothaneideo gamecpagdinewt| angethesvidsedapmeow
with reference to FIGS. 9 and 10. The vi deo gane nmachi ne 4
has a substarRlayed thRerebyu- | ar casing which houses a disk |oading
unit 75 substantially 15 centrally therein_ for |oading an optical disk

such as a CDO

The LIXHf ANLHESFPRR GE1RSeteor 8P nGFAeBrOSTLSE1¥ERH vi ng t he

program The casin su€ orts a reset switch 76 for reset-
oY

gane
ting the \SRRSLYLMERY LHeMetashp

switch 78 for

exyFerEArd7theky digtak ends apgninol
controlling the | oading of the optical __20 disk into the

di sk ¥ oadi FHRER td9¥nwaRdLly Rf t e sheusingad3. To ajdpw the game Ty
manual control input devices 2 can be_connected to t he respective
sl ots 79A PYRYLE ot WGFiPhEhe| §ibshafBdnE§ceRd 9Trips Fhay 68 6AMEREtabd¥o
ganme machine 4 by two users or gane 25 pl ayers.. A nenory card device

and a por tE0F e e} 2RI rBEFL0d 0L

ime, the first and second grips 54, 55

are tapered from their joint with the housing 53 toward

their distal ends, and have arcuafe outer peripheral sur-

10 faces and arcuate distal end surfaces.

The manual control input device 2 has a first control

pad 57 disposed on one end of the housing 53 and comprising

first through fourth pressable control members 56a, 56b,

56c,

56d. The first through fourth pressable control mem~

15 bers 56a, 56b, 56c, 564 project on an upper surface of the

housing 53 and are arranged in a crisscross pattern. The

first through fourth pressable control members 56a, 56b,

56c, 564 are integrally formed with an angularly movable

control body that is supported for angular movement about

20 its center, and positioned around the center of the angular-

ly movable control body.

The first through fourth pressable control members 56a,

56b, 56c, 56d are integrally coupled to each other by the

angularly movable control body. The first control pad 57

25

includes switch elements as signal input elements associated

respectively with the first through fourth pressable control

members 56a, 56b, 56c, 564.

The first control pad 57 functions as a directional



vice may al so be connected to the slots 79A, 79B. The vi deo gane

machi ne 4 may have nore or |ess than two slots 79A 79B

- 17 - WO 00/0626%5 shown in FIG 10, the video gane nachi n@CT/IRa%04055
control system 81 connected to a system b 80, and a graphic
generating system 86, a sound generating system 91, and an optical

di sk cont r ocoayzbamess folti contreldannetheddicrectiont b€ movtmehtsyEt am 81 by

t he system bus 80. The manual control input device 2 enters

commands frgame charbkterser objgete (heagtnafitart belikeOtivelyeceefbtred) to

t he

has an opti tal adi ak ddsplayed icharhcterld GDsphhlyed an e¢hengkeeehOof ehet he

vi deo gane machine 4. The optical disk control system 95

supply medi um according to the present invention is | oaded.
The CD- ROM diispaayampndgoaméand Whaha ther gginei plageropelectivedyapiregses
gui dance to explain the functions of the control menbers of the

manual 5cont the Eapst dbwoagh? fwarith pzessablelEontirbd memberks BS6aheb$bt,0

emt continuous or flickering |ight

10

15

20

25

56c, 56d to turn on or off the switch elements associated
respectively with the first through fourth pressable control
members 56a, 56b, 56c¢, 564, the displayed character moves in
the direction corresponding to the pressed one of the first
through fourth pressable control members 56a, 56b, 56c, 56d.

The manual control input device 2 also has a second
control pad 60 disposed on the other end of the housing 53
and comprising first through fourth pressable control mem-
bers 59a, 59b, 59c, 59d. The first through fourth pressable
control members 59a, 59b, 59c, 5924 project on the upper sur-
face of the housing 53 and are arranged in a crisscross pat-
tern.

The first through fourth pressable control members 59a,
59b, 59¢c, 59d are constructed as independent members, and
associated with respective switch elements disposed in the
second control pad 60. The second control pad 60 serves as
a function setting/performing unit for setting a function
for a displayed character and performing a function of a
displayed character. Specifically, when game player selec-
tively presses the first through fourth pressable control
members 59a, 59b, 59c, 59d, the corresponding one of the
switch elements is turned on to set a function for a dis-

played character and perform a function of a displayed char-

AT



on the display nonitor 6, and also to cause the correspond- I ng

control neghe emt continuous or flickering |ight nua
bojpstsd i Bty

control in ce 2 for thereby prodycing vi sual ns-Tor

t he gane player. 20 The control stem 81 controls the novenent of
a dis- pl ayed character based on the programand data fromthe CD-
ROM and coa@tets waiehefunebiphhésnangagnedntpothpnpgorrgsponding yjce 2.
The control system 81 conprises a CPU (Central Process- 25 ing Unit) 82,
a peri pherawibiehiete®entrol ler 83 for effect- ing interrupt contro
and controlling direct nenory access (DVA) data transfer, a nmain
nenory 84 conprFBengaBupingeatrol inputc88Yifendr RLERANRS EZhdTd A®4d- only
menory (ROM) 85 which . . - 18 -

st ores varfousthr egRrERRLIsBaASa8lan63peiaPPragds Feserctdvedinat confranyg
the graphic _generating system 86, the sound_generating system 91,
etc. At | cbingt RATREKE PrEdrem baiweencibeyteysing 537 gnd,theyddstadory 84.

The CPU 82 executes_ the operating 5 system stored in the ROM 85 to
control thengsded §heefigsh- and Second grips 54, 55 which are joined

to the housing 53.
The third and fourth control pads 61, 62 have respec-
tive rotatable control members 63,‘64 rotatable 360° about
10 control shafts thereof, and respective signal input elements
such as variable resistors or the like which are operable by
the respective rotatable control members 63, 64. Specifi-
cally, the rotatable control members 63, 64 are mounted on
tip ends of the control shafts that are normally urged to
15 return to their neutral positions by biasing members, and
can be rotated 360° about the axes of the control shafts.
The third and fourth control pads 61, 62 can move a
displayed character while rotating the same or while chang-
ing its speed, and can make an‘analog—like action such as to
20 change the form of a displayed character, when the game
player rotates the rotatable control members 63, 64.
Therefore, the third and fourth control pads 61, 62 is
used as a control unit for outputting commands for a dis-
playéd character to perform the above movement or action.
25 Alternatively, the third and fourth control pads 61, 62
may be used as a control unit for moving a displayed charac-
ter in an analog fashion in a two-dimensional space in a way

related to the manner in which the game player handles an



ratus 1 inits entirety, and conprises a 32-bit RI SC CPU, for
exanpl e. Operation details of the CPU 82 will be de- scribed | ater
on. -WO 00/M%26? t he vi deo gane nmachine 4 is turned on, tRETAPY/BESS 10
executes the operating systemstored in tBe-ROM 85 to start )
controlling the graphic generating system 86, the sound gen- erating

system 91, adjectWmsprdremyeal &y nthe \hisphdyed® xhraracter.cuted, the CPU 82
initializes the video gane apparatus 1 in its entirety for confirmng

its operation, ank teres tntridl it rdsvwidd® GlissHadlisEepyo! | er 95
to execute an appli - cation program such as the video gane, recorded

in the op- sixth domtatoldipsdds /&5 ! 66 apEpasid @h @ GUGNIES the Hewind he
CPU 82 controls the graphic generating system 86, the sound gen-
erating sy&3meiioteetfrondafendiing torand Heamid ensipantsey,eds5 2hd gosdm t he
gane player for thereby controlling the display of I mages. and t he
gener & i on toiforrads ime spaatdsrediyd stothe affpotite ends ofhithe tHomsdimdeG3gane i s
in progress, the CPU 82 enables the manual control input device 2 to
emt conti rikeusEichtd lamkesixth contingl Ipagis 650 t66rdchvee | mdspacthive t o
continuous or flickering 25 | ight em ssion of a gane character or object
di spl ayed gairs of pressfltld ayoniul arenthers 67a, 67b ahtk Rappladd and
generating system 86 conprises a geonetry
respective switch elements associated respectively with the
pressable control members 67a, 67b and 68a, 68b.
10 The £ifth and sixth control pads 65, 66 serve as a
function setting/performing unit for setting a function for
a displayed character and performing a function of a dis-
played character. Specifically, when game player selec-
tively presses the pressable control members 67a, 67b and
15 68a, 68b, the corresponding one of the switch elements is
turned on to set a function for a displayed character and
perform a function of a displayed character, which function
is assigned to the corresponding switch element.
As shown in FIG. 4, the manual control input device 2
20 has a start switch 69 and a selection switch 70 that are
disposed in parallel positions between the first control pad
57 and the second control pad 60 on the upper surface of the
housing 53. The start switch 69 starts the video game when
pressed, and the selection switch 70 selects a difficulty
25 level of the video game.
The manual control input device 2 also has a mode se-

lection switch 71 and an mode indicator 72 that are disposed

between the third and fourth control pads 61, 62 on the up-

B



transfer engine (GIE) 87 for performng coordinate transfor-

- 19 - S and ot her processing, a graphic process

(GPU) 88 féYog?@#glng i mage data accorngg t o commands fron1#€ﬁhﬂﬁoh55CPU
82, a frame buffer 89 for storing imge ta plotted by the GPU 88,
and an i mage decoder 90 for decoding image 5 data conpressed and encoded
by an ort hBgBn8Rrfpaasesr fheubpusing 5gs aTHPsEPQPeS@é§Pﬁé°Prémytﬂhn71

The GTE 87 has a parallel arithmetic nechanismfor per- formng a
plurality 8elaftEhAeCPBtEpdr BPAENSEpLPS F@P-r@oand f°u€§@h comfaEel Padiscan
perform coordi nate transformati ons and 10 ght source cal cul ati ons and
cal cul ati nflraf?i ¥Benopressed, and FHPstFea1HF§Ha§S§éH 2 dnddssdese & o0 a
request fromthe CPU 82.. Specificall, the GTE 87 can cal_cul ate the
coord|nate§ele°t9dop°§tﬁﬁilWﬁﬁPonltBenFPP¥§naﬁglf@@ﬁ?hpgpn§§ﬁﬁﬂa’ a
flat hadi ng %rocess to plot one_triangul ar polygon with one 15
color3 for éxaﬁﬁle hgy mrdendngieager (e §BS§§n§-#%9¥§ﬂ9mlttlngzl|s
able to reduce the burden on the CPU 82 and perforn1 hi gh- speed

coor di nat eS¢&MeptafuGRsa@s an LED or the like

When the mode selection switch 71 is pressed, it can
select a control mode for allowing a command signal to be
inputted from the third and fourth control pads 61, 62 or a

10 control mode for inhibiting a command signal from being in-
putted from the third and fourth control pads 61, 62.

When the mode selection switch 71 is pressed, it can
alsc select a control mode for allowing a command signal to
be inputted from the third and fourth control pads 61, 62

15 and selecting the function of the first through fourth
pressable control members 59a, 59b, 59c¢, 59d of the second
control pad 60 or the function of the pressable control mem-
bers 67a, 67b and 68a, 68b of the fifth and sixth control
pads 65, 66. Depending on the control mode selected by the

20 mode selection switch 71, the mode indicator 72 flickers and
changes its indication light.

The rotatable control members 63, 64 are rotatable 360°
about control shafts thereof. When the rotatable control
members 63, 64 are rotated, a CPU in a control system (de-

25 scribed later on) within the video game machine.4 acquires
data entered depending on the rotation of the rotatable con-
trol members 63, 64, and determines a motion pattern accord-

ing to the acquired data.. After having established a motion



According to an inmage plotting command fromthe CPU 82, the GPU 88
plots a polygon or the like in the frane buffer 20 89. The GPU'88 is”
capabl e of PMAKA62EY a naxi mum of 360 t housand pol ygon®CEAPIME4e55nd.

The frame buffer 89 conprises a dual - per4RAM and is “capabl e of

si mul taneously storing i mage data plotted by the GPU 88 or i nmage

data transfigaged 61 OFhé hRotROM PREESHN S4the 2PU cAiEré DA NgraplROs gega for

di splay. The frame buffer 89 has a storage capacity of 1 betes

for exanpl earatithd Ssyérétheto move a aFispldydd tch@tddteBabcsratig ot
hori zontal row of 1024 pi x- el s and a vertical colum of!%12 pi xel s.

20 - the estdlisiie® mofied Bdsd@sor theteabie®R dOrtisd oFdng i m
age data to be outputted as video output data, a col or | ook- up

t abl e (CLURatlgke f@onttol i megmbers \H3WeL£h will be referred to by
the GPU 88 when it plots a polygon or the 5 i ke, and a texture area

for st®ring textThe coritréD emibets shown in ERIGS. (D LoDr4liemite con-
transfornmati ons when a pol ygon is plot- ted and napped onto a
pol ygon pl ctimibiny dhefIFtk&Binghkight with the circuit arrangement
shown in FIG. 2. For example, the first through fourth
pressable control members 59a, 59b, 59c, 594 of the second
control pad 66 shown in FIG. 3 are associated respectively
i0 with the switches 20,, 20,, °°** 20, shown in FIG. 2.

In the switches 20,, 20,, °** 20,, the light-emitting
elements 202,, 202,, *°** 202,, which are disposed underneath
the respective control members, emit continuous or flicker-
ing light based on continuous-light or flickering-light

15 drive signals generated under the control of the CPU in the
video game machine 4, i.e., generated when the game program
is executed by the CPU. The emitted continuous or flicker-
ing light passes through the first through fourth pressable
control members 59a, 59b, 59c, 594. Therefore, the game

20 player sees as if the first through fourth pressable control
members 59a, 59b, 59c¢, 59d emit the continuous or flickering
light.

Actually, each of the first through fourth pressable
control members 59a, 59b, 59c¢, 594 is constructed as shown

25 in FIG. 5, 6, 7, or 8.

FIG. 5 shows a control member structure in which the

control member doubles as a light guide that includes a por-

tion for emitting opalescent light. As shown in FIG. 5, the

i



CLUT area and the texture area are dynamcally varied as the di spl ay
area i s varieged. The GPU 88 is capable of perform |
addi tion to.ﬁ%gmmﬁ%9 flat shadi ng processs a CGour aud shadingqg?ékggg“?%r
deter- mning colors in a polygon'b} | Aterpol ating their intensiti-
es fromthe colors of the vertices of the polygon, and a texture
mappi ng pr ocesstral memEndasa wirgittar agedneided £ trirsparente area
onto a polygon. For the Gouraud shadi ng process or the texture
mappi ng pr ogdssstichaln@uding n trilangular argat 09 heoated dimaarsopsles-
maxi nrum of 500 t housand pol ygons per second. . The i mage
decoder 90 icemibrealnt candya trrmadmigy axealcl0l xgoated ot amuerenamental a
still or nmoving imge stored in the main menory 84, and store the
decoded i magwiarn .o the nmin menory 84. The i mage data
reproduced by the i mage decoder 90 is transferred to the frane
buf fer B9 by the R¥I® 88, shows carcortrelb membgr ds tsuatyee kip owhtichoa an
i mage plotted by the GPU 88. ) The sound generating system 91
conpri ses a ngrshaprd pattern gbsi hluminatgpprognd okhgecpeRErohgmelsi ¢
sounds, sound ef- fects, etc. based on commands fromthe CPU 82, a
sound ber. As shown in FIG. 6, a ring-shaped area around the con-

trol member is molded of transparent polycarbonate and

serves as a light guide in the form of a ring-shaped illumi-

10 nating area 102. The control member structure shown in FIG.
6 should preferably incorporate a single light source.

Other control member structures are shown in FIGS. 7
and 8. Each of the control member structures shown in FIGS.
7 and 8 comprises a flexible key 104 and a key top 103,

15 which are of a conventional nature, molded of elastomer and
ABS (acrylonitrile-butadiene-styrene copolymer) and combined
into a control member 110 according to double-shot molding.
In the double-shot molding, two material parts are simulta-
neously molded in one mold.

20 Specifically, the key top 103 of ABS and the flexible
key 104 of elastomer are simultaneously molded in one mold,
so that the key top 103 and the flexible key 104 are inte-
grally combined with each other. The flexible key 104
serves as a light guide to illuminate the key top 103 with

25 light guided through the flexible key 104.

As shown in FIGS. 7 and 8, a plurality of LEDs 108a,

108b are disposed around a switch 107 on a printed-circuit

board 105. When the switch 107 is pressed by a presser 106



- 21 - buffer 93 for storing waveformdata fromthe SPU 92, and a
speaker 94 for outputting nusic sounds, sound effects, etc. gener at ed
by t he SPUVOD0/06269 The SPU 92 has an ADPCM ( adapt i vepcii/irosngussi al
PCM 5 function for reproducing 16-kig -sound data whi ch has been

encoded as 4-bit differential sound data by ADPCM a repro- duci ng
function ﬁSﬁnESBrBHUS'QQWEBGeHﬁVSEOEﬂbdéBﬂt§BQrﬁgmggrallo gepRd buffer

93 to generate sound effects, etc ting unc ron for

modul at i ngogad iseboeﬂitneohhinﬁ@ﬁe orlellciefﬂhgaiigﬁEOfe?hégekéﬁe§ound
buffer 93. h these functions, the Sound generating sySstem 91

can be UsﬁﬂeﬁstﬁeSQSHEtBQ ﬁQHBQrSQMbcﬁsmﬁfégsgéneﬁéhﬁinﬂHﬁéCor fl cksounds
sound effects, etc. based on the waveform data stored e sound

buf f er 93ea§ﬁgrﬂi§attem§eﬁaans§ them.kbs 148a, £5%b83asses through 1he
optical disk controller 95 conprises an opti-cal di sk rlvg 96 for

reprgduci fHePE2EkEBEcaREydaba hecehdedight guide 88 SRLI k&Y ébﬁkééﬂch as a
CD-ROM or the like, a decoder 97 for decoding prograns and data that

are recorgrd yhhd plager can thus see as if the control member 110

itself emits continuous or flickering light.

The key top 103 may be made of PC (polycarbonate)

rather than ABS.

10 Details of a structure and operation of the video game
machine 4 will be described below with reference to FIGS. 9
and 10.

The video game machine 4 has a substantially rectangu-

lar casing which houses a disk loading unit 75 substantially
15 centrally therein for loading an optical disk such as a CD-
ROM or the like as a recording medium for supplying the game
program. The casing supports a reset switch 76 for reset-
ting the video game, a power supply switch 77, and a disk
control switch 78 for controlling the loading of the optical
20 disk into the disk loading unit 75, and has two slots 79a,
79B.
Two manual control input devices 2 can be connected to
the respective slots 79A, 79B so that the video game may be

played on the video game machine 4 by two users or game

25 players. A memory card device and a portable electronic de-
vice may also be connected to the slots 79A, 79B. The video
game machine 4 may have more or less than two slots 79A,

79B.



20 .ror correcting code (ECC) added thereto, and a buffer 98 for

tenporarily ri data read fromthe optical disk drive 96 SQ_as
to allow thﬁd@(dggérom the optical disk to be read at ?AJWQF("@B%ed.
An auxiliary CPU 99 is connected to the 42 - coder 97. 25

Sound data recorded on the optical disk which is read by the opti cal

di sk drive 96 i A8 Sheyrdm FdG déhyvdtheyideo gane magknegt mamdasi gnal s,

in addition to the ADPCM dat a.

The ADPCM data, which is

recorded aSontmiold Swstam i) gonnected to a system bus 80, and a
data of 16-bit digital data, is decoded by the decoder 97,
suppl i ed t GrapbigpgeRRraline S¥atamh &tbny iSRRG generaking system %hg

applied to drive the speaker 94.

The PCM data, which is

recorded adnfam ORfifala Al é’ont@l s&s%&ﬁed%cn MR el ceeRReCHFd abel

then applied to drive the peaker The optical disk
rﬂlogﬁ'l%ﬁﬁ%rmglw ridhe SYStQ’heb‘b‘i)eq'%{ i on gui dance based on
CD- ROM which is a specific exanple of the

drive
vi sual

96 r &RGs qomt
sensations fromthe

suppl y medi um adhe manual control input device 2 enters commands from

10

15

20

25

the user or game player via the SIO 41 (see FIG. 2) to the
video game machine 4. The optical disk control system 95
has an optical disk drive 96 in which a CD~ROM as an example
of the supply medium according to the present invention is
loaded.

The CD-ROM stores a program and data for giving an op-
eration guidance to explain the functions of the control
members of the manuai control input device 2 while causing
the control members to emit continuous or flickering light
on the display monitor 6, and also to cause the correspond-
ing control members to emit continuous or flickering light
on the manual control input device 2 for thereby producing
visual sensations for the game player.

The control system 81 controls the movement of a dis-
played character based on the program and data from the CD-
ROM and commands entered from the manual control input de-
vice 2.

The control system 81 comprises a CPU (Central Process-
ing Unit) 82, a peripheral device controller 83 for effect-
ing interrupt control and controlling direct memory access
(DMA) data transfer, a main memory 84 comprising a random-

access memory (RAM), and é read-only memory (ROM) 85 which

22



10 cording to the present invention. The decoder 97 then de- codes

the programthus read by the optical disk drive 96. In order to
enabl e t he WRAMUMMR6%ont rol i nput device 2 to enm t cont PERGHLY/HPSS
flickering light in timed relationship 18 - conti nuous or flickering

| ight em ssion of a gane character 15 or object displayed on the display
moni t or 6 gtvrtes teriowe oprograms gArGh ids ian PEErEsing idys ten efas @y~ f or
t he video gane ma- chine 4 to execute a programfor emtting such
conti nuousaging the gtfaplikergereratging system 86, therammindanertiig ng
the control nenbers of the manu- 20 al control input device 2 to emt
conti nuousystdm iTkerety. At ledstghtheniddmebepirtagram besth thed easecttsadr ogr am
may be supplied froman optical disk such as a CD-ROM or distributed
froma in thetmaik . .mémoxtine84 ol I'Bhe CPUISZ rexacwlss ithe omeasatniarh t hat
the programis read froma CD-ROMinto the video gane ma- 25 chi ne 4.
An opfer at i syrs s uetnmeedf in hehe/ i RO 8t appareglistiie video \gdne appmlescri bed
below with reference to FIG 11. In the video gane apparatus 1,
t he manualratord rblin njpus entirety, and comprises a 32-bit RISC-CPU,
for example. Operation details of the CPU 82 will be de-
scribed later on.
When the video game machine 4 is turned on, the CPU 82
10 executes the operating system stored in the ROM 85 to start
controlling the graphic generating system 86, the sound gen-
erating system 91, etc. . When the operating system is exe-
cuted, the CPU 82 initializes the video game apparatus 1 in
its entirety for confirming its operation, and thereafter
15 controls the optical disc controller 95 to execute an appli-
cation program, such as the video game, recorded in the op-
tical disk. As the application program is executed, the CPU
82 controls the graphic generating system 86, the sound gen-
erating system 91, etc. depending on instructions entered
20 from the game player for thereby controlling the display of
images and the generation of music sounds and sound effects.
While the video game is in progress, the CPU 82 enables the
manual control input device 2 to emit continuous or flicker-
ing light in timed relationship to continuous or flickering
25 light emission of a game character or object displayed on
the display monitor 6.

The graphic generating system 86 comprises a geometry

transfer engine (GTE) 87 for performing coordinate transfor-

T



- 23 - ~ device 2 is controlled by the CPU 82 in the video gane ma-
chine 4 to anﬂﬂ e control nenbers to emt continuous or

flickering I'l'g {&Z@Beci fically, after th inual control ?CF/‘WBE(P"O(?%W ce
2 is connected to the video gane machi ne and 5 turned on, two nodes

first and second nodes re se I vel y .execut ed ependlng on
Shet her -1 hdiQELPRS ARTORTROE BFocSssipgesacaraphiG; Drocess1ng: B

R e al: afmm

dortce | CERCEECg5 A e Reer, RS ERRT G bR B o
(e Tl €8T oep, ShCk ot SRS eBgelel sﬁS%%r‘;@e%%m P—
L0 52 S rhBppS5ehi BhalBEeactSy ep,prrapbhil bhpsogtin S D,

shown in FIG 12A.to_en- ble their control nenbers to en1t Ilght
successi vel §5¢ §r gScrete cﬁF&&?t FﬁPﬁ?& Beriod of time, as shown in FIGS.

12B and 12C. ernatlvel ontr ers bill, bl b13 b14
of t he COHP?OFTEERQIP agr BuB3B &E; BFF g@ﬁ& :%?

forming a plurality of arithmetic operations parallel to
each other, and can perform coordinate transformations and
10 light source calculations and calculating matrixes or vec-
tors at a high speed in response to a regquest from the CPU
82. Specifically, the GTE 87 can calculate the coordinates
of a maximum of 1.5 million polygons per second for a flat
shading process to plot one triangular polygon with one
15 color, for example. With the GTE 87, the video game machine
4 is able to reduce the burden on the CPU 82 and perform
high-speed coordinate calculations.
According to an image plotting command from the CPU 82,
the GPU 88 plots a polygon or the like in the frame buffer
20 89. The GPU 88 is capable of plotting a maximum of 360
thousand polygons per second.
The frame buffer 89 comprises a dual-port RAM, and is
capable of simultaneously storing image data plotted by the
GPU 88 or image data transferred from the main memory 84,
25 and reading image data for display. The frame buffer 89 has
a storage capacity of 1 Mbytes, for example, and is handled
as a 16-bit matrix made up of a horizontal row of 1024 pix-

els and a vertical column of 512 pixels.



a predeterm ned period of tinme, as shown in FIGS. 13A, 13B, 13C.
If the start button 69 is pressed in step S3, then con- 25 trol "goes to
step S7 in WR&EVEREHnd node to performa video gane plRGIRGYPI0STess.
The video gane playing process com - 20 —prises steps S11 through S14
shown in FIG 14, and is con- tinuously carried out until a video
gane end is det @hel firdme buffer 89 has a display area for storingZim-
in step S8 in FIG 11. In the video gane playing process (step
S7) shown age data tBl Be 6dtputtedl aghvidebseiubputodatad ascgoer 2o6H-i n
step SI1, then light emssion data is read in step S12. Specifi - 5
cal ly, theugPtabler ¢6UET)i gheachvrssbaringaa( CLYNt wbiichswhhl be
sequences) corresponding to the light em ssion conmand from an
associ at i omefebredstowhyi the| GPU188wwheh it plotsedai poljzggon or themnin
menory 84, generates a control signal, and sends the gener at ed
contrbBl sigike.tandha texbturecaneaoforngtoringi textupe dafa tdhbe sub-
association table shown in FIG 15 contains |ight em ssi on data
(l'i ght eni jecteadstquenordinateatransfiormativns when a polygon is plot-

ted and mapped onto a polygon plotted by the GPU 88. The

CLUT area and the texture area are dynamically varied as the

display area is varied.

10 The GPU B8 is capable of performing, in addition to the
flat shading process, a Gouraud shading process for deter-
mining colors in a polygon by interpolating their intensiti-
es from the colors of the vertices of the polygon, and a
texture mapping process for mapping texture data stored in

15 the texture area onto a polygon. For the Gouraud shading
process or the texture mapping process, the GTE 87 can cal-
culate the coordinates of a maximum of 500 thousand polygons
per second.

The image decoder 90 is controlled by the CPU 82 to de-

20 code image data of a still or moving image stored in the
main memory 84, and store the decoded image into the main
memory 84.

The image data reproduced by the image decoder 90 is
transferred to the frame buffer 89 by the GPU 88, and can be

25 used as a background for an image plotted by the GPU 88.

The sound generating system 91 comprises a sound proc-

essing unit (SPU) 92 for generating music sounds, sound ef-

fects, etc. based on commands-from the CPU 82, a sound



| i ght em ssion conmands. For exanple, if a light em ssion

command A i ted i n the video gane playing proce Qﬁﬂ e
CPU 82 reaJ§0%&B§é& | i ght em ssion seqﬁgnce (the control §§EJ¥ grgﬁgs

Bl, B2, B3, B4) corresponding tot I5i ght enission command A from
the a5500|at|on table, generates a control signal cor sponding to
the |ight NEESBNI3cHOENEEOTARG @éﬁﬁgoFﬂedQEﬂ from thér§?§d98@n?P@IaS|gnal
to the manual control input device 2. In step S14, a |ight

eni ssi on ro%@¢¢k@{s%ﬁr§9FlﬂEFPutting @Hﬁ%ﬁ FRURAE, §8uP§ gkéegtsd. etc.

Specifically, the value of index register mis set to "1 in step
S21, and anSeRerabpd by the FPHIgﬁenber group is read fromthe Iight

em ssi on seguence in ste i n step S22. Then, it _is decided
whet her 25 tﬂ%el$ﬁﬂt9@n¥§§léﬁ ARHGMnERARRTEY |§H5336Pnﬁéﬁllﬁc§9ep S23.
If not _finished, then light em ssion_data is supplied to pr esent
mh codtrol %ﬁ%@?ngfeaprpﬁreflgﬁismlﬁNseqt BrenAaeta whicho pag,been | o

el enents of the gresent mh co

- 25 - engeded 8f 4hBlﬁaﬁ&§FeEﬁﬁFF6F FHHB@ datacBY2 ARPEMan&r FEPERt o

ducing function for reproducing the waveform data stored in

the sound buffer 93 to generate sound effects, etc., and a

modulating function for modulating and reproducing the wave-
10 form data stored in the sound buffer 93.

With these functions, the sound generating system 91
can be used as a sampling sound source which generates music
sounds, sound effects, etc. based on the waveform data
stored in the sound buffer 93 according to commands from the

15 CPU 82.

The optical disk controller 95 comprises an optical
disk drive 96 for reproducing programs and data recorded on
an optical disk such as a CD-ROM or the like, a decoder 97
for decoding programs and data that are recorded with an er-

20 ror correcting code (ECC) added thereto, and a buffer 98 for
temporarily storing data read from the optical disk drive 96
so as to allow the data from the optical disk to be read at
a high speed. An auxiliary CPU 99 is connected to the de-
coder 97.

25 Sound data recorded on the optical disk which is read
by the optical disk drive 96 includes PCM data converted
from analog sound signals, in addition to the ADPCM data.

The ADPCM data, which is recorded as 4-bit differential



emt continuous or flickering |ight. In step S25, the val ue of
the index register mis in- crenented by "1" . Control then goes back
to step S22WMa00/08269 r ead a next control nenber ‘group from t heCT/irede104055

em ssi on se- guence read in step-S42.-The processing in steps S22
through S25 is repeated to enable the control nenber groups to emt

| ight succepia/&lyy BEad iyl At eS8 ladddiia by thefHeVadE @eTmRNd.
Since light em ssion commands change de- 10 pendi'ng on the progress of

the video gaippliddio HHSHBIN 92, corNRFHIN dhdriby ﬁmt@wﬂo(g*m, .
eo game. For

groups al so change depend- i ng on the progress of the vi

exanpl e, th&a applicdttdlarbrdaie @pdakermulal control input device 2

em t continuous or flickering light in tined relationship to con- 15
tinuous or flickeid M idita WIS Piretdr Rl @RNaiit Pigital daHa ect

di spl ayed on the display nonitor 6. If the |light em ssion
sequenge fals idedat By thdldecoder 976N ithiere HPPANGd Td igHisfedHen step
S23, then the light em i ssion routine shown in FIG 16 cones to an
end. 20 gspeakerC®¥Jsol then returns to the routine shown in FIG 14.

It is decided whether the video ganme is over or not in step S15. |If

the video gane iThe'@ptiuadl did diGRid @6 geemishatie program Foit giving to
wait for a next light em ssion comrand.
the operation guidance based on visual sensations from the
CD-ROM which is a specific example of the supply medium ac-
10 cording to the present invention. The decoder 97 then de-
codes the program thus read by the optical disk drive 96.

In order to enable the manual control input device 2 to
emit continuous or flickering light in timed relationship to
continuous or flickering light emission of a game character

15 or object displayed on the display monitor 6 while the wvideo
game is in progress, it is necessary for the video game ma-
chine 4 to execute a program for emitting such continuous or
flickering light.

A program for enabling the control members of the manu-

20 al control input device 2 to emit continuous or flickering
light will be described below. The program may be supplied
from an optical disk such as a CD-ROM or distributed from a
network. In the following description, it is assumed that
the program is read from a CD-ROM into the video game ma-

25 chine 4.

An operation sequence of the video game apparatus 1
will be described below with reference to FIG. 11l.

In the video game apparatus 1, the manual control input



In each of the |light em ssion sequences, each of the 25 control
menbers, 0 ' EDis turned on, may emt con- tin i
ei ther for Qggwl{]ﬁigée_d period of time bef ors t he | i ght g&ﬁ@%gﬁog@s
sequence ends or continuously until thé ?'gﬁt em ssi on seqguence
ends, or n%y emt flickering Iight either

e

- 26 - Viigte 2 |isriqantpaklet kY thenCRIE(G7 cln Hehe | Gile@ngame onase-
quence ends or continuously until the |ight em ssion se- guence ends.
As. descr | &g v, L QnaADIe i AR e RONDEHH 0 RNLE Gontipgeus o3
connected to the video game nachine 4 and turned on, the two nodes
(the first Tdekaing Heahik) Sreqifiially, afiex the aparuabdcerpeadii ng on
whet her the start_button 69 is ressed or not.

Speci fi cal I3pPWE 1A9VigR M&OW&FQA) topthe deifee gamq gnachinefnabded to
t he video game machine 4 and_turned on, if the_start button 69 is not
pressé&, t nekk 91 ¢ SEWodiRaes (first and|gecend medeshprEet felesnt rol
menbers of the nmanual con- trol input device 2 to emit continuous or

fIickeringﬁiYﬂﬁY executed depending on whether the start button 69 is
pressed or not. |
It is assumed that the game player presses the power
supply switch 77 of the video game machine 4 in step S1. If
10 the manual control input device is connected to the wvideo
game machine 4 in step S2, then control goes to step S3
which decides whether the start button 69 of the manual con-
trol input device 2 is pressed or not.
If the start button 69 is not pressed in step S§3, then
15 control goes to steps S4, S5, S6 in the first mode. Spe-~
cifically, light emission data are successively sent to con-
trol member groups Bl, B2, B3, B4 shown in FIG. 12A to en-
able their control members to emit light successively for a
predetermined period of time, as shown in FIGS. 12B and 12C.
20 Alternatively, control members bll, bl2, bl3, bl4 of
the control member group Bl may emit light successively for
a predetermined period of time, as shown in FIGS. 13aA, 13B,
13C.
If the start button 69 is pressed in step S3, then con-
25 trol goes to step S7 in the second mode to perform a video
game playing process. The video game playing process com-
prises steps S11 through S14 shown in FIG. 14, and is con-

tinuously carried out until a video game end is determined



After the manual control input device 2 is connected to the 15 video
gane machine 4 and turned on, if the start button 69 I s pressed, thén
t he second W&8/06269carri ed out to enable the control nRCKIPI/0ISSt he
manual control input device 2 enrt2#ontinuous or flickering light in
timed relationship to continuous or flickering |ight em ssion of a
ganme char acirerste}® S8 cin @jfGctlldi spl ayed on the display nonitor 6. As a
resul t, the gane player is able to enjoy the video gane because of

vi sual sensati o prhelucistedganee plapialg oraagess i(ghep &7) shown dirce 2.
The entertai nment system according to the present in- 25 vention is not
linmted to BRIt ddedfareligiparenission cimmand is dengrtatmed sisi ategf t he

control nenbers of the nanual control i nput device 2 nmay be
control | ed Sl t HhedPUl ight temimaher data is gead dn istep SI2. cSpecifi-
- 27 - According to such a nodification, the CPU of the one-

chip B cr o erthie GRY t8% raadsm|lighh resissimn dabts (dight emissdmis
| ight em ssion data to the control nenber %poups or
sequences) corresponding to the light emission command from
an assbciation table shown in FIG. 15 which is stored in the
main memory 84, generates a control signal, and sends the
generated control signal to the manual control input device
10 2. The association table shown in FIG. 15 confains light
emission data (light emission sequences) in association with
light emission commands.
For exgmple, if a light emission command A is generated
in the video game playing process, then the CPU 82 reads a
15 light emission sequence (the control member groups Bl, B2,
B3, B4) corresponding to the light emission command A from
the association table, generates a control signal corre-
sponding to the light emission sequence, and sends the gen-
erated control signal to the manual control input device 2.
20 In step S14, a light emission routine (subroutine)
shown in FIG. 16 is executed. Specifically, the value of an
index register m is set to "1” in step S21, and an mth con-
trol member group is read from the light emission sequence
read in step S12 in step S22. Then, it is decided whether
25 the light emission sequence is finished or not in step S$23.
If not finished, then light emission data is supplied to the
present mth control member group in step S24. Now, the LEDs

of the switch elements of the present mth control member

T



the contraol nmenbers of the manual control input device 2. 5 Ther ef or e,

the |ight egbyajgecf the control nenbers is con- trol ll"é‘il/f%%&lb% t he
manual control i nput device 2. _ 25O_r_le application of .the above
| ight em ssion control is that afteér the power supply switch 77 of

t he manual control i nput device 2 is turned on, the CPU of the
one- chi p mAEEHE Ofy the MARReCONLTALATRIY HEVIRR bl STR RATTSHRBDr  he

per' od of M FERGPIGHE P HONPHRS R pei ng oxe o cuted.
by the. manual cat HOToR RAT- i CEie faft FHE 1Rk regietel i R chhame
present”  clemenged by ry GontRel G HPeR BB STRRIST E8 “shoul d
Cher e wi SO A | O PO TP EEGHG THat spperiidnboemiesion ¥ h
- 28 - quence read in step S12. The é%é%ggﬁing in steps S22
through S25 is repeated to enable the control member groups
to emit light successively according to the present light
emission command. Since light emission commands change de-
10 pending on the progress of the video game, light emission
sequences for the control member groups also change depend-
ing on the progress of the video game. For example, the
control members of the manual control input device 2 emit
continuous or flickering light in timed relationship to con-
15 tinuous or flickering light emission of a game character or
object displayed on the display monitor 6.

If the light emission sequence for the present light
emission command is finished in step S23, then the light em-
ission routine shown in FIG. 16 comes to an end.

20 Control then returns to the routine shown in FIG. 14.
It is decided whether the video game is over or not in step
S15. If the video game is not over, then control goes back
to step S11 to wait for a next light emission command.

In each of the light emission sequences, each of the

25 control members, once its LED is turned on, may emit con-
tinuous light either for a limited period of time before the
light emission sequence ends or continuously until the light

emission sequence ends, or may emit flickering light either



1. An entertainnment system conprising: a manual control input
device (2) for entering control 5 conmmands, said manual control input’
devi ce haviV¥30H0836dr al - ity of control nenbers; PCT/JP99/@4088 spl ay
moni tor (6) for displaying a gane i mage26 - a video gane machi ne
(4) for generating an imge of a gane character or object to be
di spl ayed forsai Hiditplaperifd ofivhimerbéHdrentheshhght émisoDbdii oseconmands
entered by said manual control input device (2) to proceed with a
vi deo quenoe; ends or continueusiy uetilnth&4ligbt embssibgnase+ ogram for
enabl i ng _ said control nenbers of said manual control input device
15 (2) qoeemcetendght; and processi ng neans (82) for executing
sai d program stored in said nmenory nmedi um (84) based on contro
commands ent er els descripbedadbovenuvafteonthel manpal dentrel (2iput 4&6
2. An entertainment systemaccording to claiml1, where- in said
menory nedviee (343ssconnectedr bgr the f videnagamegmachine sdi and otwrnédnenber s
to emt light either randomy or ac- cording to a predeterm ned
pattern asomhethedtwogmadepr bthe first and second modes) are selec-
tively executed depending on whether the start button 69 is
pressed or not.
Specifically, after the manual control input device 2
10 is connected to the video game machine 4 and turned on, if
the start button 69 is not pressed, then the first mode is
carried out to enable the control members of the manual con-
trol input device 2 to emit continuous or flickering light.
After the manual control input device 2 is connected to the
15 video game machine 4 and turned on, if the start button 69
is pressed, then the second mode is carried out to enable
the control members of the manual control input device 2
emit continuous or flickering light in timed relationship to
continuous or flickering light emission of a game character
20 or object displayed on the display monitor 6. As a result,
the game player is able to enjoy the video game because of
visual sensations produced by the manual control input de-
vice 2.
The entertainment system according to the present in-
25 vention is not limited to the video game apparatus 1. The
light emission of the control members of the manual control

input device 2 may be controlled by the CPU in the manual

control input device 2.

Mk



ceeds. 25 3. An entertai nnent system according to claim 2,

wher e- ' In.said program selectively carries out a first nnde for en-
abl i ng saidwg&h@ﬁgg menbers to emt continuous or fli ckeringlfCT’JP.9_9"“‘“'55

- 29 - light for a predeternined-péfiod of tine and a second node
for enabling said control nenbers to emt continuous or flickering

light in tined rAateerdind o tsuchm imedifioation, thejCRErofigtheghne-
em ssion of the gane character or object 5 di spl ayed on said display
moni tor. chip microcompu¥een?2rini vivermanysl ceptrol dinputodevicen 3,

wher e- In said processing neans (82) conprises neans for reading a

| i ght eni ssSends eljlghtecembssior dabartd hkebeprtrolrmepbed- greops ong to a
| i ght em ssion command generated in the video gane from an

associ at i orthaegtenteel memberfetatie conpval aenbted input deviget 2.
continuous or flickering lIight based on the read l'i ght em ssion

sequerfte, iThezgefprecotide nbight emission of the control members is con-

trolled within the manual control input device 2.

One application of the above light emission control is
that after the power supply switch 77 of the manual control
input device 2 is turned on, the CPU of the one-chip micro-

10 computer 22 ehables the control member groups or the control
members to emit continuous or flickering light for a certain
pericd of time before the game program starts being exe-
cuted. Consequently, the game player can enjoy visual sen-
sations produced by the manual control input device 2 itself

15 before the video game actually begins.

Although certain preferred embodiments of the present
invention have been shown and described in detail, it should
be understood that various changes and modifications may be

made therein without departing from the scope of the append-
20 ed claims.



15 5. An entertai nnment systemaccording to claim1, where- I n

said control nenbers are controlled to emt |light by a control” signa
from sai d pVOOREEXHg neans (82). 6. An ent ert dPCEERID/OMFSt em
according to claiml1, where- 20 in saR@ eontrol nenbers are divided into
a plurality of con- trol menber groups, said processing neans (82)
conpri si ng nmeans for enabling egghAi®ms said control nenber groups to
emt continuous or flickering light. 25 7. An entertai nment
system according to claim1, where- in said control nenbers are
divided into a plurality of con- trol nmenber groups, said processing
means (82) conprisiky entertaimenst foystambdomuriesiaig of the control nenbers
in each of - 30 - sai d

control nenber giangrszdDd eontrebninpubdudewicd | {Tkefomgentering |dgitirol
5 commands, said manual control input device having a plural-
ity of control members;
a display monitor (6) for displaying a game image;
a video game machine (4) for generating an image of a
game character or object to be displayed on seid display
10 monitor (6) in response to control commands entered by said
manual control input device (2) to proceed with a video
game;
a memory medium (84) for storing a program for enabling
said control members of said manual control input device
15 (2) to emit light; and
processing means (82) for executing said program stored
in said memory medium (84) based on control commands entered

by said manual control input device (2).

20 2. An entertainment system according to claim 1, where-
in said memory medium (84) stores a program for enabling
said control members to emit light either randomly or ac-
cording to a predetermined pattern as the video game pro-
ceeds.

25

3. An entertainment syetem according to claim 2, where-
in said program selectively'carries out a first mode for en-

abling said control members to emit continucus or flickering

I

Tn



8. An entertai nnent systemaccording to claiml, 5 further conprising a

recordi ng 96) storing said pro- gram wherein é&é&
nedlun1(84$agg§@%gsald pr ogram from said recording nedf 5%§g%§nd

stores the read program = &9 An entertai nment system accordi ng
toclaiml1, 10 further conprising comunication nmeans (41) for

communi catlight forng prefdebermined peniedi afshimenandr ¢ segoond ©8AR reads
said programvia said comuni cation neans (41) and stores t he read
program fomsenabling saidacenpred wewbersf 50 smisl gpPA§LRUPNGhPTeni ssion
pro- gram and data for a manual control input device (2) for use

in a V|deofhhmbeﬁéﬁgolhﬁbtb?natimgéorgéﬁﬁlQEEhiﬁetP4F°Bylnu°uS @cspl ayi ng a
gane character or object on a display nonitor in response to
control cofkbeleeringeléghbyenisahon| ofokbe gpme FP@FaPﬁSEt°§eﬂgd@062) sai d
| i ght em ssion_ program conpri_s- a program for enabling control
menbe? s of AkSPHave! auan said déﬁﬁ%@ﬁlmpﬁbgPrdevice (2) to enit light either
randomy or according to a predeternmined pattern as the video gane

pr o- ceeds. 25

4. An entertainment system according to claim 3, where-
in said processing means (82) comprises means for reading a
light emission sequence for the control members correspond-
10 ing to a light emission command generated in the video game
from an association table, and enabling said control members
to emit continuous or flickering light based on the read

light emission sequence, in said second mode.

15 5. An entertainment system according to claim 1, where-
in said control members are controlled to emit light by a

control signal from said processing means (82).

6. An entertainment system according to claim 1, where-
20 in said control members are divided into a plurality of con-
trol member groups, said processing means (82) comprising
means for enabling each of said control member groups to

emit continuous or flickering light.

25 7. An entertainment system according to claim 1, where-
in said control members are divided into a plurality of con-
trol member groups, said processing means (82) comprising

means for enabling each of the control members in each of

T



11. A supply nedium according to claim10, wherein said program

sel ectively carries out a first node for enabling said control’
menbers to Q04636 i nuous or flickering |ight PCT/JP99/04055

- 31 - for a predeterm ned period @o time and a second ‘node"for en-
abling said control nenbers to emit continuous or flickering light in
timed re'atéQﬁathnEEoioﬂEhﬁéﬁuérQﬁpE|tSkSﬁiﬂgcontlnuthhéreflﬁékéfiﬁﬁ the
ganme character or object displayed sai d di splay non

12. A suppl yjgrdium according to cIa|n111, wherein said progran1reads
a light em ssion sequence for the control mem bers corresponding to
a light em ssion conmand generated in 10 the video gane from an

associ ation table, and enables said control nmenbers to em't
continuous or flgckghi Bftkr#hinkefitdsystem aacbbalﬁgaéolenaimeﬂ1SSIOn
sequence, in said second node. . A manual control I nput

devi cesf or supPh¥rngompRiE®hg a5recogaﬂﬁ§nﬂ§diﬁma(95¢e§teﬁﬂﬁgn§sﬂan§r64) in
response to manual
gram, wherein said memory medium (84) reads said program

from said recording medium (96) and stores the read program.

9. An entertainment system according to claim 1,
10 further comprising communication means (41) for communicat-
ing with a source, wherein said memory medium (84) reads
said program via said communication means (41) and stores

the read program.

15 10. A sypply medium for supplying a light emission pro-
gram and data for a manual control input device (2) for use
in a video game performed by a video game machine (4) by
displaying a game character or object on a display monitor
(6) in response to control commands entered by a manual con-

20 trol input devige (2), said light emission program compris-
ing a program for enabling control members of said manual
control input device (2) to emit light either randomly or
according to a predetermined pattern as the video game pro-
ceeds.

25

11. A supply medium according to claim 10, wherein said
program selectively carries out a first mode for enabling

said control members to emlt continuous or fllckerlng light

HIIIIII |l||l| |IIl| ||||I H lIII
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control inputs, conprising: control neans (22) for enabling a

plurality 0l menbers to enit |ight. 20
manual conﬁ%&%&% ut device according to flgi m 13, m%%("g?é@éqéa

control nenbers are divided into a plura ity of control menber

groups, said control_ neans (22) com prising neans_ for_ enabling each
of said cofPfor PERYStermined peziod of diime @ it RAFENS MAde &IT Rp-
light. 25 15. A_manual control input device according to claim

13, wher ei Rbddn@ S&HG SoniEitde membier itA GLY (R EPIQUs1Qr £licKexing of
control nenber groups, said_control nmeans (22) com . .
- 32 - pridighd dRafdmes redahionshdd Foreamdnunng ar fehdrering each of

said contraql nenber groups to emt continuous or  flickering Iight.
light emission of the game character or object displayed on

5 said display monitor.

12. A supply medium according to claim 11, wherein said
program reads a light emission sequence for the control mem-
bers corresponding to a light emission command generated in

10 the video game from an association table, and enables said
control members to emit continuous or flickering light based

on the read light emission seguence, in said second mode.

13. A manual control input device for supplying control
15 commands to a video game machine (4) in response to manual
control inputs, comprising:
control means (22) for enabling a plurality of control

members to emit light.

20 14. A manual control input device according to claim
13, wheréin saild control members are divided into a plural-
ity of control member groups, said controllmeans {22) com-
prising means for enabling each of said control member
groups to emit continuous or flickering light.

25

15. A manual control input device according to claim
13, wherein said control members are divided into a plural-

itY_9ﬁ®99nt:91 member grdups, said control means (22) com-

I
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prising means for enabling each of the control members in
each of said control member groups to emit continuous or

flickering light.
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