SPECI FI'CATI ON | MAGE PROCESSI NG APPARATUS

TECHNI CAL FI ELD The present invention relates to an image
processing apparatus, and nore particularly to an i mage proce53|ng
apparatus in which guidance is displayed when the processing capability of
the main processing unit is different than the operating environnment
expected by the application program The present invention also relates to
an i mage processing apparatus in which guidance is referenced to allow the
operating environnment of the application programto be set.

BACKGROUND ART In the case of gane machines, all users can play
ganes wth the sane gane qual ity SREQIRICKERON)ane progran1because it iIs
assuned that users have hardware with the same processing capability.-
However, when a gane programis read into a general- purpose conputer
systen1for use, the image processing speed is often controlled by the
capability of the conputer IMBEENPRAEHSSING APPARATUS

The present invention relates to an image processing

apparatus, and more particularly to an image processing
apparatus in which guidance is displayed when the procéésing
capability of the main processing unit is different than the
operating environment expected'by the appliéation program. The
present invention also relates to an image processing apparatus
in which guidance is referenced to allow the operating

environment of the application program to be set.

In the case of game machines, all users can play games
with the same game quality in the same game program because it
is assumed that users have hardware with the same processing

capability.

However, when a game program is read into a general-
purpose computer system for use, the image processing speed is

often controlled by the capability of the computer system, and



<

t e same ganme program cannot be played with the sane gane quality.

As a result, in the past, when the capability of the conputer systemdid
not have the operating environment expected by the game program the gane
was continued, for exanple, while the imge quality was preserved and the
character operating speed or the speed at which the ganme advanced fel

off, or conversely there was a drop in imge quality, wth enphasis

pl aced on preserving the gane qualities. Here, "gane qualities" usually
nmeans the sense of ganme speed as well as the quality, characteristics, and
the like involved in executing the gane, such as the correspondi ng | evel

of diffi &het game game pregrRd FANOthdgerdayesharitthdhenisans @gssesi ng unit
of a conputer system could not sustain the operating environment expected
by the gdBaldt¥gram the gane was executed with the game qualities in a
special state determ ned by the manufacturer. As a result, the user had to
pl ay the gane based on these determ ned gane qualities, and the gane
qualities coyld_not bz set, t% one' s satisfactio In the case of

ctonventional fifi PsTeFfdtusdP G 83fkew ekt g%ml&‘@c&%lw uni t

| acked ' 88npRRAR! LLEkeh BEGAHAT nabe' URe® R A Y iR dhiett [iected
by the game program, the game was continued, for example, while
the image quality was preserved and the éharacter operating
speed or the speed at which the game advanced fell off, or |
conversely there was a drop in image quality, with empﬂﬁsis
placed on preserving the_game.qualities. Here, "game
qualities" usually means the sense of game speed as well as the
quality, characteristics, and the like involved in executing

the game, such as the corresponding level of difficulfy.

In the past, however, when the main processing unit of a
computer system could not sustain the operating environment
(T expected by the game program, the game was executed with the
game qualities in a special state determined by the
manufacturer. As a result, the user had to play the game based
on these determined game qualities, and the game qualities

could not be set to one's satisfaction.

In the case of conventional units, the user could know
that the main processing unit lacked the capabilities because

of the special game qualities that resulted when the main



pfocesging unit could not provide the operating environment expected by
the game program However, in the past it was not possible to objectively
.determine the extent of t-he insufficiency in capability between the
operating environment required by the program and the current operating
environment, and the gane qualities had to be set to a standard speci al
| evel . An object of the present invention is to resolve the
drawbacks of the prior art described above so as to provide an inmage
processi ng appar atus capabl e of displaying gui dance when the capability of
a computer systemis different fromthe operating environnent expected by
t he appl iRX¥R¢e$SpRIguRALt could nonnprevidebtbet operaténgr esvironmeattion is
to provide an inmage processing apparatus capable of setting the operating
envi r onnePFPRFLeR DY phhe cgRMS PEPEERBm However, in the past igURARRYOLF
THE | NVENTI ON, To achi eye the objectives descri bed above, the inmge
processi iRPSHHAIS R %%%%?Fb%ﬁYYné%f Re; the 8xpeRE Aft Bheneans for
al l owi ng an_application, progr 0, be adapted,.a nmain rocessi,ng unit for
form ng gﬁ%ﬁﬁ#%ﬁ%}fﬂﬁ?slﬁycgggﬂ%i+ﬁ§e?ﬁgwgﬁﬂpFPEa?PﬁﬁaEEBQrﬁﬁYlﬁgHmGP§play
means fc"ré&ﬁf%éﬂ'ﬂ@ éﬁg program and the current operating gnvironment,

and the game qualities had to be set to a standard special

level.

An object of the present invention is to resolve the
drawbacks of the prior art described above so as to provide an
image processing apparatus capable of displaying guidance when
the capability of a computer system is different from the

operating environment expected by the application program.

Another object of the present invention is to provide an
image processing apparatus capable of setting the operating

( environment of the application program.

SUMMARY OF THE INVENTION

To achieve the objectives described above, the image
processing apparatus described in Claim 1 is equipped with
means for allowing an application program to be adapted, a main
processing unit for forming graphic signals by executing the

application program, and display means for displaying the



graaphi ¢ signals fromthe main processing unit, wherein the main processing
unit conprises: determ ning neans for determ ning whether or not the main
processing unit has provided the operating environnent expected by an
application program and display control means for displaying guidance on
t he display neans based on the results of determ nation by said
determ ning neans. Accordingly, in the invention described in
Claim 1, the determ ning nmeans determ nes whether or not the nain
processing unit has provided the operating environment expected by the
“application program Wen the detern ning neans deternmines that the nmain
pr ocessi ngraphiichsdanatlsp fovmd déhet maiop @radess imnwinidnneviiesedrectisel nwyin he
application program the display control neans. displays guidance on the
di spl ay nPERSEHEEIHGIMRGL comprdsessuldereymimting meang oy gletermining The
i nvention described in Caim?2 is characterized in that the nain
processi nYPEHILT: OFt RO tHSpMRdds Prosessididaiid has prowided) the
operating_envirqnment qf the application*wprogran1tp be set by the main

a

pr ocessi nGPERREING, ENYFEPRRERS SRPscEad PYalatb ARRE ISR AN REO9 e anflied

to said s ' an ased_an | dance. . . Jhe invention_ described

in Clgin]aa%gigxggggigpﬁzggapﬁ £ % lsﬁiaylng guidance on the display
means based on the results of determination by said determining

means.

Accordingly, in the invention described in Claim 1, the
determining means determines whether or not the main processing
unit has provided the operating environment expected by the
application program. When the determining means determines
that the main processing unit has not provided the operating
environment expected by the application program, the display
control means displays guidance on the display means according

to the results of the determination.

The invention described in Claim 2 is characterized in
that the main processing unit further comprises: setting means
for allowing the operating environment of the application
program to be set by the main processing unit; and operating
means for allowing operations to be added to said setting means

based on guidance.

The invention described in Claim 3 is characterized in



that said determining means is a nmeans for determning whether or not the
mai N processing unit has provided the nunber of display franes expected by
t he application program The invention described in Caim4 is _
characterized in that the guidance is a warning display for displaying the
current nunber of display frames and the proper nunber of display franes.
The invention described in aim5 is characterized in that the
application programis a gane program The invention described in
Caim6 is characterized by conprising a nedium such as a CD-ROM ROM
cassette, floppy disk, or DVD disk, in which is recorded a program for
activati rtgm: mtdg‘cmmmn%ans gea pnms sfoy depermining whether

BRI EF DESCRI PTI ON OF THE DRAWINGS Fig. 1 is an oblique view of a
conput er %y AQMERYPRAIN RFIRLIHNG RREL ph%%eB%Qﬁgdﬁ‘épﬁhﬁt pambert A€ present

i nvention; Fig. 2 is a block diagramof the same conputer syste
5 display framé% expected by the gbpf}catlon program?p y m

The invention described in Claim 4 is characterized in
that the guidance is a warning display for displaying the

current number of display frames and the proper number of

display frames.

The invention described in Claim 5 is characterized in

that the application program is a game program.

The invention described in Claim 6 is characterized by
 comprising a medium, such as a CD-ROM, ROM cassette, floppy
disk, or DVD disk, in which is recorded a program for

activating a computer system as an image processing apparatus.

Fig. 1 is an oblique view of a computer system
constituting the image processing apparatus of the present

invention;

Fig. 2 is a block diagram of the same computer system;



Firg. 3'is a block diagramof the functions of the inmage processing
apparatus of the present invention; Fig. 4 is a flow chart
depicting the main processing routine of the inage processing apparatus;
Fig. 5is a flowchart depicting the game processing and setting

nodi fication processing by the i mage processing apparatus; Fig. 6
is a flow chart depicting the determ nation of frane nunber and the

gui dance di splay processing by the inage processing apparatus,

Fig. 7 is an illustration of the setting picture (qguidance) of the inmage
processi ng appar at us; Fig. 8 is an illustration of the warning
picture (gui d&ige)3 ois tdheblogkedingran sofigtheptunctionandf the imageg. 9
is atimng chart illustrating the roomdeterm.ning operations of the

i mge pr QEOeesRingrPRaratus of the yeresent invention; '

6

Fig. 4 is a flow chart depicting the main processing

routine of the image processing apparatus;

Fig. 5 is a flow chart depicting the game processing and

-

setting modification processing by the image processing

apparatus;
Fig. 6 is a flow chart depicting the determination of
frame number and the guidance display processing by the image

processing apparatus;

Fig. 7 is an illustration of the setting picture

(guidance) of the image processing apparatus;

Fig. 8 is an illustration of the warning picture

(guidance) of the image processing apparatus; and

Fig. 9 is a timing chart illustrating the room-determining

operations of the image processing apparatus.

Key



1' conputer system 2: main processing unit; 3: display (display neans);
4: keyboard; 5; nopuse; 6: operating pads; 7: speakers; 8: CD-ROMdrive; 9:
FDD;, 21: main processor; 22: main nenory; 23: graphic board; 24: display
interface; 25: keyboard nouse and interface; 26: pad interface; 27: sound
board; 211: determ ning neans; 212: display control neans; 213: setting
means; 214: operation control neans; 221: display flag; 222: set value
menory zone; 223: second display flag; 241: frame counter.
BEST MODE FOR CARRYI NG OUT THE | NVENTI ON Enbodi ments of the present
I nvention are described below with reference to Figs. 1 through 9. Fig. 1
is an oblique Viecompliter geyetem; p2 ppakncprpoessingsunitsedvi dgspldayhe
i mage processing apparatus. In this figure, the nunerical synmbol 1 is a
gener al - p(dpspkay onpane) ; s¢stbeyboand: hbs moupereh :sppesatingcpadsst 9 sof
the follow ng structural elenments. That is, the conputer system1
i s equi ppEReKersa &hi GP-RPMcAsiyay ni FOD; Zlermadnspragesarspl 3¢ inBads)
3, a keyboard 4, _a nouse 5, oper ting pads 6 and 6 which are gane
operalirmPeT9€¥é3?3énﬂr%B@é?ePga an¢?y. display jpterfiacei o224 kewboakdn
proceSS|rﬁbﬁg%tagdlfngggkggeg 26: pad interface; 27: sound board;7211:
determining means; 212: display control means; 213: setting

means; 214: operation control means; 221: display flag; 222:

set value memory zone; 223: second display flag; 241: frame

-

counter.

Embodiments of the present invention are described below
with reference to Figs. 1 through 9. Fig. 1 is an oblique view
of a general-purpose computer system serving as the image
processing apparatus. In this figure, the numerical symbol 1

C: is a general-purpose computer system, and this computer system

1 consists of the following structural elements.

That is, the computer system 1 is equipped with a main
processing unit 2, a CRT display (display means) 3, a keyboard
4, a mouse 5, operating pads 6 and 6 which are game operating

plates, and speakers 7 and 7.

The interior of the main processing unit 2 is equipped



with a' CD- ROM (conpact disk read only nenory) drive 8 and a floppy disk
drive (FDD) 9..The main processing unit 2 is electrically connected to the
di splay 3, keyboard 4, nouse 5, operating pads 6 and 6, speakers 7 and 7,
CD-ROM drive 8, and FDD 9. The main processing unit 2 reads the
gane programfromthe CD-ROMdrive 8, processes the ganme program and sets
the gane program operating environnent settings or processes the guidance
di spl ay. The program which allows the conputer to function as an inmage
processi ng apparatus can be provided by the CD-ROM or another data
recordi ng nmedium such as a floppy disk, DVD disk, ROMcard, or ROM

cartri dgevith aaCDeRGY beomplach -dbskicdedd oonly daemobysedyvivea8canduai cati on
channel. The keyboard 4, nouse 5, and operating pads 6 and 6 can input
prescri befleppy disk drive n(FPRLe2si Mhamaip processingHinipehki®s 7 can
pl ay back the sound signals %égerated as-the game programis processed.

The CD- RAMertrically eerne¢ted gbeethe odiapda¥cdr dkaybRarde4 conpEsspacet
disk) to the majn rocegs%ag gnit 2.. The FE[)& Is a device in which data
or progﬂaﬂ%r?Ekﬁﬁdgﬂd%n t#RA1 P 0PRSS af 2B VEn FB-REY AEiWe Bro@BSsing
unit 2, qaﬂ%}Q whi ch data or prograns processed b the mai n processing

r 1

unit 2 a ten to the floppy disk. :
8

The main processing unit 2 reads the game program from the

CD-ROM drive 8, processes the game program, and sets the game
.program operating enﬁironment settings or processes thé
guidance display. The program which allows the computer to
function as aﬁ image processing apparatus can be provided by
the CD-~-ROM or another data recording medium, such as a floppy
disk, DVD disk, ROM card, or ROM cartridge. It can also be
down-loaded from a data base via a communication channel. The
keyboard 4, mouse 5, and operating pads 6 and 6 can input

prescribed data to the main processing unit 2.

. ~

The speakers 7 can play back the sound signals generated
as the game program is processed. The CD-ROM drive 8 inputs
the game program recorded on the CD (compact disk) to the main
processing unit 2. The FDD 9 is a device in which data or
programs recorded on the floppy disk are given to the main
proceséing unit 2, and in which data or programs processed by

the main processing unit 2 are written to the floppy disk.



Fi g. 2'is a schematic block di agram depicting the main processing unit of
t he conputer system The main processing unit 2 i.s equipped with a central
processing unit (rmain processor) 21, a nmain nenory 22, a graphic board 23,
a display interface 24, a keyboard and nouse interface 25, a pad

I nterface 26, and a sound board 27. The main processor 21 is
electrically connected to the main nenory 22, graphic board 23, display
interface 24, keyboard and nouse interface 25, pad interface 26, sound
board 27, CD-ROM drive 8, and FDD 9. The keyboard and nouse
interface 25 is electrically connected to the keyboard 4 and nouse 5. The
di splay interFigs 2248 @ sichematda Iblaginrdiagran dlepicting| tye maihe sound -
board 27 can play back sound signals under the control of the main

pr ocessoPrecessdngamngity ©fs dihed 09%9}' feyfheme Jhesadn Pragessidmia
processor 21. The sound board 27 is connected to the two, channel speakers
7 and 7.unit 2 ismequipnedvviith @ sendrak RWQ?%Qr“%%(%b@r ans and

the |like played back fromthe CDto t mai n e %ﬁmkéi the contro
of the nEERCERSERIscr o TALD BEBCFY. 47 1% ST THBR 44 ¢ A AHRIEack

1(‘)][ o[nhg fl‘pﬁ%erga'csek 2t4o’ tah(:fcey |orgrdoroc Sn'zsoq{seﬂm rPaecl |§<5e under the contr ol

interface 26, and a sound board 27.

%ﬁ7 The main processor 21 is electrically connected to the .
main memory 22, graphic board 23, display interface 24,
keyboard and mouse interface 25, pad interface 26, sound board

27, CD-ROM drive 8, and FDD 9.

The keyboard and mouse interface 25 is electrically
connected to the keyboard 4 and mouse 5. The display interface
24 is electrically connected to the display 3. The sound board
27 can play back sound signals under the con£r01 of the main

processor 21 and can give sound signals from the outside to the

a

main processor 21. The sound board 27 is connected to the two

channel speakers 7 and 7.

The CD-ROM drive 8 serves to transfer game programs and
the like played back from the CD to the main memory 22 under
the control of the main processor 21. The FDD 9 can give
programs or data pleyed back from a floppy disk to the main

processor 21 or the like under the control of the main



processor 211, and can wite data and the |ike processed by the main
processor 21 to the floppy disk inside the FDD 9. The operating pad
interface 28 can provide data input fromthe operating pads 6 and 6 to the
mai n processor 21. 'Fig. 3 is a functional block diagram depicting
t he means through which the main processor 21 processes the ganme program
The nunerical synbol 35, corresponding, for exanple, to the CO- ROMdrive
8, is a neans for allow ng the ganme program which is the application
program to be processed by the main processor 21 of the main processing
unit 2. The main processor 21 of the main processing unit 2 executes the
appl i cat P&PGesSsPradldti.otdd dan writendata amd the sbike procesgedHhy the
signals. The display 3 _is a device for displaying the graphic signals from
the mai nMadoPEOSEFFOMiZL Lo the floppie disk nvde sdre DD ¢ h&heai n
processin processes the gane programstored jn main nenory 22 or
St mE

% uni t, 2

the |i ke oPeTR&idg, Pad iLpker{aas, Jinputy; SEpmythent r of
means 212, and .setti ans . e determ ni ng neans 211 can determ ne
Whet her  SPEHA 1D BARE, B A0k 5 9y e Matih EIOCHRARAER < he oper at | ng

envi ronment expected by the gane program Specifically, the

determ ning neans 211 can read the data of the frame counter 241 |ocated

inside the di 3lay 3 el Fctional block diagram depicting the Sheans
through which the main processor 21 processes the game program.

@ﬁ“ The numerical symbol 35, corresponding, for example, to the CD-
ROM drive 8, is a means for allowing the game program,fﬁhich is
the application program, to be processed by the main processor
21 of the main processing unit 2. The main processor 21 of the
main processing unit 2 executes the application program stored
in main memory 22, so as to form graphic signéls. The display
3 is a device for displaying the graphic signals from the main
processing unit 2.

Q  The main processor 21 of the main processing unit 2
processes the game program stored in main memory 22 or the like,
thereby activating the determining means 211, display control
means 212, and setting means 213. The determining means 211

can determine whether or not the main processing unit 2 has

provided the operating environment expected by the game program.

Specifically, the determining means 211 can read the data

of the frame counter 241 located inside the display interface

10



24. Thé determ ning nmeans 211 deternmi nes whether or not the operating.
envi ronnent expected by the gane programis avail able based on the nunber
of display franes in the frame counter 241. The det erm ni ng nmeans
211 can turn the display flags 221 and 223 on and off, and can reference
the display flags 221 and 223 according to processing stage. The

determ ning neans 211 also can determ ne whether or not there is roomfor
i mage processing. The results of the determ nation by the

determ ning nmeans 211 are given to the display control means 212. The

di splay control neans 212 produces guidance based on the results of the
det er m na24 on The tdetemiminqimeame a2kl ddtexmineswwhetbetr her notpthg
interface 24 to give the guidance to the display 3. The setting
means. 213°perating epvinenmgntnexpeatedt byothet gamgaprogregr is avatilabds n
processing unit 2, and stores the, set operating environnment in the set

val ue neneR§edopd bhe pumbercofpdishia¥r frames in the figame; koupteraidlg
environnment is stored in this set value nenory zone 222, the game program
is processed by the set operating environnent unless it is subsequently

modified. The o8e! §e0enEalg means 211 %30n" R8T 2Re™hibpTdy*Hags 221
and 223 on and off, and can reference the display flags 221 and

223 according to processing stage. The determining means 211

also can determine whether or not there is room for image

processing.

The results of the determination by the determining means
211 are given to the display control means 212. The display
control means 212 produces guidance based on the results of the
determination by the determining means 211, and controls the

display interface 24 to give the guidance to the display 3.

(. The setting means 213 sets the operating environment for
the game program in the main processing unit 2, and stores the
set operating environment in the set value memory zone 222 of

the main memory 22.

When the operating environment is stored in this set value
memory zone 222, the game program is processed by the set
operating environment unless it is subsequently modified. The

setting means 213 can clear the display flag 221.

11



The sefting means 213 can be operated by an operating neans. Wen, for
exanpl e, prescribed keys on the keyboard 4 or the like are depressed
according to the guidance displayed on the display 3, the operating
control neans 214 can be actuated to operate the setting neans 213. The
operating neans is conposed of the keyboard 4 and operating control neans
214. The course of the main processing routine is described below
with reference to the flowchart in Fig. 4. Wien the ganme is started (step
40), the-main processor 21 of the main processing unit 2 clears the

di splay flag 221 (step 41). The main processor 21 then processes the gane
or nodifies the settings (step 42). When t he gane has been
processed by the main processor 21, the game picture is displayed on the
di splay 3. WheBhenhgettingimganar2lipaani be operatedabl pRroepssating, the
setting mneans 213 is activated,. and the setting neans 213 can be _operated
by the ofRe3R§ ng Whamhs fox example npresaeihed Keys Qnrehegkeykoard pt :9%d
as shown in Fjg. 7. The settin ictyre 500 is descgri bed hel ow. The player
modi 11 es i Like ‘4ue Heprpsred alertdina Fe ther TRiapReeAispasyed on
When step:i? hSsgYSy 3! "End e PLOSs " %nblolheb ik 5 4 can be actuated

to operate the setting means 213. The operating means is

composed of the keyboard 4 and operating control means 214.

-

The course of the main processing routine is described
below with reference to the flow chart in Fig. 4. When the
- game is started (step 40), the main processor 21 of the main
processing unit 2 clears the display flag 221 (step 41). The
main processor 21 then processes the game or modifies the

settings (step 42).

When the game has been processed by the main processor 21,
(_ the game picture is displayed on the display 3. When the
| settings are modified by the main processor 21, the setting
means 213 is activated, and the setting means 213 can be
operated by the operating means. At this time, a setting
picture 500 is displayed as shown ih Fig. 7. The setting
picture 500 is described below. The player modifies the set

values while observing the setting picture 500.

When step 42 is over, the main processor 21 determines

12



whet her or not the game is over (step 43). \Wen the gane is over (step 43:
YES), the gane-over process is executed (step 44). As a result, a display
such as "game over," for exanple, is displayed on the display 3.

When the gane is not over (step 44: NO, on the other hand, the nmain
processor 21 executes the display frame nunber counting process and
war ni ng di splay process (step 45). Wien this display franme nunber counting
process and warni ng display process are executed, the detern ning neans
211 and display control neans 212 are activated. The determ ning neans
211 determ nes whether or not the main processing unit 2 has provided the
oper at i ngvhetiien e motxthe tgameyis evepplstepi 43) . prithgrmtthe cgan nist o t he
nunber of display frames in the frane counter 241. Here, when the
det er m nioNereEsteR 143 ha¥ES ki ke rdametRver PrReasagis sexeeutedr ysb&Ped on
the nunber of display frames in the frame counter 241, the display contro
means 21244} spPgyf nefliar @ SRl SUHDAS HEMRS (PRYy, " o exaiplep| ay

3 as guidance, depenpding on the extent of the nunber of franes. At
this tine-St Ekﬁé?{hQﬁLﬁQ@iél§E%$% + When the player views the warning
pi cture 600 and clicks "OK" on the warning picture 600, the game can be
processed again or t he 13

When the game is not over (step 44: NO), on the other hand,

the main processor 21 executes the display frame number

counting process and warning display process (step 45). When
this display frame number counting process and warning-aisplay
process are executed, the determining means 211 and display
control means 212 are activated. The determining means 211
determines whether or not the main processing unit 2 has
provided the operating environment"expected by the application
program according to the number of display frames in the frame

counter 241.

Q“ Here, when the determining means 211 has determined that a

| warning is necessary based on the number of display frames in
the frame counter 241, the display control means 212 displays
the warning picture 600 shown in Fig. 8 on the display 3 as

guidance, depending on the extent of the number of frames.
At this time, the game picture is stopped. When the

player views the warning picture 600 and clicks "OK" on the

warning picture 600, the game can be processed again or the

13



. -

séttings can be nodified (step 42). The operations after the main
processing routine has entered into ganme processing or the like (step 42)
are discussed next with reference to Fig. 5. At this processing stage,
the main processor 21 takes in data input froman input unit such as the
operating pads 6 and 6, keyboard 4, or nouse 5 (step 421). Wen the input
data are not the set data (step 422: NO, the input data are determned to
be signals to operate the gane nodel and are given to the main processing
unit 2. The main processing unit 2 executes the gane node
novenents based on the input data (step 423). Exanples of processes that
are execuleltings an hemedibiedotstept4kii ons appearing in the course
of- t he ganme have been avoi ded, whether or not contact has been nmade with
t he opponent character and as a result how to nove the character operated
by the player, and how to nove a conbatapt in conbat ganes, The
mai n procesmlﬂ??uﬂﬁeg?F¥9Qﬁfﬁéiﬁ¥rﬁpﬁmﬂﬂhﬁiRﬁ°°%ﬁ§%93nﬁ%HF1§§thﬁﬁ t he set
val ue nmenory zope, 222, and when there is an effect (that_is, a
tot or i AT CRFOh VG e BHTesd 1R of tAG-THkE Loter 128y ari ep 424
YES) QLI QAN |9 wide) FOHLIEEL 109 19V 801 YHOLHMSId L8l 0 425)
stage, the main processor 21 takes in data input from an input

unit such as the operating pads 6 and 6, keyboard 4, or mouse 5

(step 421). When the input data are not the set data (step
422: NO), the input data are determined to be signals to
operate the game model and are given to the main processing

unit 2.

The main processing unit 2 executes the game model
movements based on the input data (step 423). Examples of
processes that are executed include whether or not obstructions
appearing in the course of the game have been avoided, whether

or not contact has been made with the opponent character and as

‘a result how to move the character operated by the player, and

how to move a combatant in combat games.

The main processing unit 2 refers to the operating
environment set in the set value memory zone 222, and when
there is an effect (that is, a determination on whether or not
the settings are effective) (step 424: YES), the program is set

to low modeling (low polygon number) (step 425). When the main

14



processing unit 2 refers to the set value nenory zone 222 and there is an
effect (step 424: NO, the programis set to high nodeling (high pol ygon
nunber) (step 426). The main processor 21 subsequently processes
the nodel display (step 427). As the gane thus advances, inages
corresponding to the operating data are di splayed on the display 3.

| nput data are taken in fromthe input device (step 421), and when the °
mai n processing unit 2 determnes that the input data are set (step 422:
YES), the settings are nodified (steps 428 through 430). The
.setting neans 213 is thus operated to clear the display flag 221 (step
428) . Thprogessiggnmuais 213e|;f|¢ms to Hhieapet: valae mempnyt @ane X and

indicated in Fig. 7 (step The set.ting picture 500 allows the
sett|ngsthérsel§e?nb?ffﬁ§6u§§ﬁﬁpbﬁzﬁdl ralBh@VRFPInAR defmBefudiq thiah to be
preserved Lt becomes possible to_set various elenents t hat reduce the

| oad of Pﬁ@eﬂﬁﬂgé(B#SBeggﬂﬁgonsBEWb§§ )r d8FER #96)in character or

prescri bed background pol ygon nunbers, picture reduction, reductions in
t he nunber of colors, non-application of texture, renoval of specific

?gckground un&%latQQnt%r%%gEs%%alﬁt%%%sequently processes the model

display (step 427). As the game thus advances, images
corresponding to the operating data are displayed on the

Gﬁﬁ display 3.

Input data are taken in from the input device (step 421),
. and when the main processing unit 2 determines that the input
data are set (step 422: YES), the settings are modified (steps
428 through 430).

The setting means 213 is thus operated to clear the
display flag 221 (step 428). The setting means 213 then

(, displays the setting picture 500 indicated in Fig. 7 (step 429).

The setting picture 500 allows the settings to be set by
focusing on points allowing the game qualities to be preserved.
It becomes possible to set various elements that reduce the
load of the image processing, such as reductions in character
or prescribed background polygon numbers, picture reduction,
reductions in the number of colors, non-application of texture,

removal of specific background unrelated to game qualities,
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non-di spl ay of perspective, non-display of shadows, non-use of sound, and
the Iike. : As shown in Fig. 7, the setting picture 500 has a setting
area 501 for the input unit used by a first player, a setting area 502 for
the input unit used by a second player, a setting area 503 for graphic
processing, a setting area 504 for sound, and other setting areas 505 and
the Iike. The setting area 501 is constructed as an input picture
for selecting various operating pads and keyboards used by a first player,
and has an input button display. The setting area 502 is constructed as an
I nput picture for selecting various operating pads and keyboards used by a
second pinopredispday lofs perspestives mon-diigplay dheshadowsg rorausef
enabl es settings for non-texture shadow, non-texture stage, and character
texture iFoyRdesnditthen liket is constructed as an input picture with

di spl ays of m ni mum and maxi mrum buttons for setting |evels. Thi s
setting area 503 is also constructed as an input picture for background
settings, shoqting settings, and level seitings.. The setting area 504 is
Construct ed adSFHGRRED Fid-ure S TSHE 1R SIS 100 a8 AESEHIAS
setting uytdono il AR snflf SRl Wb By POl S CYRiyLs! of SoebuRloture

area 502 for the input unit used by a second player, a setting

area 503 for graphic processing, a setting area 504 for sound,

and other setting areas 505 and the like.

The setting area 501 is constructed as an input pictuie
for selecting various.operating pads and keyboards used by a
first player, and has an input button display. The setting
area 502 is constrﬁcted as an input picture for selecting
various operating pads and keyboards used by a seéond player,
and has an input button display. The setting area 503 enables
settings for non-texture shadow, non-texture stage, and

character texture high resolution, and is constructed as an

input picture with displays of minimum and maximum buttons for

setting levels.

This setting area 503 is also constructed as an input
picture for background settings, shooting settings, and level
settings. The sefting area 504 is constructed as an input
picture relating to sound, with a sound volume setting button

displayed. The setting area 505 is constructed as a picture
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for other settings, with an input button displayed. Wil e view ng
the setting pieture 500 descri bed above, the player uses the nouse 5 or
operating pads 6 and 6 to press down on the input pictures or buttons in
setting areas 501 through 505 where settings need to be redone. The
operating data from the input unit is given to the setting neans 213 via
the operating control neans 214. As a result, the new operating
environnment data are stored in the set value nmenory zone 222 by the
setting neans 213, allow ng the operating environment to be reset (step
430). The_ operations follow ng step 423 are then repeated. . The
di spl ay ff%heoﬁbﬁﬁt$ﬁ§t§36§esHl§hdanalnPﬁ§ butppaydigpdayed.are descri bed
below with reference to the flow chart in Fig.- 6. The frane counter 241 in
the display interface 24 counts the nunber of display franmes. The frane

counter 241 is device,in he nunber I cturesdi splayed on the
display 3 is d@ﬁﬁ}gdvégg}9gSg@gnﬁettlng Plc?HEengQrﬁPﬁFﬁébﬁéaRQOZfl theds

th mb f_di f th t 41 701). .Th
et or m i WY SEREe it BRCR L B BF n2e BB ASr PBronS: 2pHobnEROBFEBE B0V ay

E;anes ' Sofft thé3Bhpil éiéQREaBeérSS&QQQnéSiﬁpség%lngvg%gaétsbi through

505 where settings need to be redone. The operating data from
the input unit is given to the setting means 213 via the

G operating control means 214.

. As a result, the new operating environment data are stored
in the set value memory zone 222 by the setting means 213,
allowing the operating environment to be reset (step 430). The

operations following step 423 are then répeated.

The display frame counting process and warning display
process are described below with reference to the flow chart in
C:: Fig. 6. The frame counter 241 in the display interface 24
" counts the number of display frames. The frame counter 241 is
a device in which the number of pictures, displayed on the

display 3 is counted every second.

The determining means 211 reads the number of display
frames in the frame counter 241 (step 701). The determining
means 211 then determines whether or not the number of display

frames is at least 30 frames per second (step 702). When it is
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determ ned that the nunber of display franmes is |less than 30 per

second (step 702: NO, the determ ning neans 211 refers to t he

di splay flag 221 (step 703). In this case, because the

display flag 221 is cleared in the main process (step 41), the

display flag 221 is "0" (step - 703: YES), and it is determ ned

whet her or not the nunber of display frames is at |east 27 per second

(step 704). When the determ ni ng neans 211 has determ ned

that the nunber of display frames is |ess than 27 per second (step

703: NO, the gane is stopped, and the strong warning picture

( gui danc detggminesduthat Flﬂ@ @Wﬁl%lwlw franes si$ alless thancdt r ol

means 212 on the djsplay 3. Wien_ there are at | east 27 frames

per secoRPy rfeqand eR\f’F&% NG dehe detexmiping meansin2 bk drabeys wePni ng
i cture ui dance s displayed by the display control nmeans 212 on

?he the (ﬂ%ﬁéﬁ%ﬁEfi 9)221 é) %hﬁl'strong war ni ng pi cture 800 or

ordi nary warning picture i s displayed on the stopped gane picture

801. The strong war ni ng picture 800 consists of a suggestion 802

[ 2.1
ver 7 Csedihdbhih RS plieg SR T BTt M et
18 the main process (step 41), the display flag 221 is "0" (step

703: YES), and it is determined whether or not the number of

display frames is at least 27 per second (step 704).

When the determining.means 211 has determined that the
number of display frames is less than 27 per second (step 703:
NO), the game is stopped, and the strong warning pictﬁre
(guidance) 800 shown in Fig. 8 is displayed by the display

control means 212 on the display 3.

When there are at least 27 frames per second in step 704
Q' (YES), the'game is stopped, and an ordinary warning picture
(guidance) is displayed by the display control means 212 on the

display 3.

The strong warning picture 800 or ordinary warning picture
is displayed on the stopped game picture 801. The strong
warning picture 800 consists of a suggestion 802 stating, for
example, that "The current game is running at 22 frames per

second. This game is intended to run at 30 frames per second.

18



1t is recommended that the proper settings be set,” and an "OK' button
803. The ordinary warning picture consists of the nunber of
operating environnment franes expected by the gane program (for exanple, 30
frames per second)., the current nunber of frames per second, and an "K'

but t on. The warning picture 800 renai ns displayed on the gane
picture 801 as long as the player fails to click the "OK" button 803 (step
707: NO). Here, when the player selects the "OK" button 803 using,

for exanple, the nouse 5 or operating pad 6 (step 707: YES), the display
flag 221 is turned on (step 708), leading to the gane processing or
setting riddi¥fs azedammeénded cgha? . the propeffheetitipgaybe| sgt221and anetlOKy
avoi d displaying the warning picture again after the "OK' button has been
clicked thmttan i§034+ he contents of the warning picture already displayed.
As the gane advances through hi gher stages, the inmage processing generally
I ncreases. As a result, 30 franes per second often cannot be displayed on

the display 3. _In this case, steps 428 through,430 i FLg. 5 are |
processed, a|ﬁmﬁrﬂfd1nary warning picture consists oggt number of

operating environment frames expected by the game program (for
example, 30 frames per second), the current number of frames
per second, and an "OK" button{

The warning picture 800 remains displayed on the éame
picture 801 as long as the player fails to click the "OK"
buttdn 803 (step 707: NO).

Here, when the player selects the "OK" button 803 ﬁsing,
for examéle, the mouse 5 or operating pad 6 (step 707: YES),
the display flag 221 is turned on (step 708), leading to the

game processing or setting modification in step 42.

The display flag 221 is used to avoid displaying the
warning picture again after the "OK" button has been clicked to

verify the contents of the warning picture already displayed.

As the game advances through higher stages, the image
processing generally increases. As a result, 30 frames per
second often cannot be displayed on the display 3. In this

case, steps 428 through 430 in Fig. 5 are processed, allowing

19



t he operating environnent of the game programto be sequentially reset so
as to preserve-the gane qualities. At this time, the operating
environnment of the gane programis set in a state in which various inage
processes are omtted as the stages advance. The gane thus proceeds at the
expense of various inmage processes, even when the gane program drops back
down t hrough | ower stages. Steps 720 and 721 are thus provided in
the flowchart in Fig. 6. This process is described below. The determ ning
means 211 reads the nunber of display frames in the frane counter 241
(step 701). The determ ning neans 211 then determ nes whether or not the
nunber ofthf SRerAtingenvironment0f e fgame spregramcondbest ep 702). Wen
the results of the deternination reveal at |east 30 display frames per
second (EEVSLPHALNEFesqE,SQ A% TP RLSTEVE | Hhe 2oame squal kededif (step
720: YES), and the determ ning neans 211 determ nes whether or not there
I's roomfor processing (step 721). This determ nation (step 720)
proceeds as f the main processor 21 executes

i mge pr ocesgén&%niﬁomﬁfg%r%?%‘i% %??%W%"r z‘é‘??o?nalbﬁl se (tine
tl, t4, Rﬁﬂ%ﬁaﬂ'} bt g é@Hé%;fHKthgﬁK§§§ﬁo€§ iﬁ%&%“bféhé%gésgégé’ 'S

execut ed ng a fixed processi
omitted as the stages advance. The game thus proceeds at the

expense of various image processes, even when the game program

drops back down through lower stages.

Steps 720 and 721 are thus provided in the flow chart in

Fig. 6. This process is described below. The determining
means 211 reads the number of display frames in the frame
counter 241 (step 701). The determining means 211 then
determines whether or not the number of display frames is at
least 30 frames per second (step 702). When the results of the
determination reveal at least 30 display frames per second

( (step 702: YES), the second display flag 223 is turned off
(step 720: YES), and the determining means 211 determines

whether or not there is room for processing (step 721).

This determination (step 720) proceeds as follows, for
example. That is, the main processor 21 executes image
processing synchronously with the frame synchronization pulse
(time t1, t4, . . .) in Fig. 9(a). This image process, as

shown in Fig. 9(b), is executed during a fixed processing
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périod‘T, such as tine t2 to t3, tinme t5 to t6, etc. The process

period T is determned by the capability of the main processi ng unit

2. Whet her or not there is roomfor processing can be

determ ned by neasuring the tinme between the tine t3, t6, etc. at

whi ch processing is conpleted and the tinme up to the frame synchronization
pul se which is generated at tine t4, t7, etc. Room for processing is
determ ned as descri bed above, for exanpl e, by the determ ning neans
211. - However, when the determ ning nmeans 211 determ nes that
t.he second display flag 223 is not off (step 720: NO or when It

det er m n®e% Th&uch s fimg 53 Gerit3 r dolme oS itRfeb, etcpr Fsssi ng

(step 721: NO, the reJevant raoutine is . taken out ... W thout any
processi RFocess Per1°4 ,&éﬁquﬁ??ﬁthﬁ e Capabikitp ef nthe habat
there is raom for, processing (step 721: YES), the display contro

means ProgessIng, Ynik, % , and the nmessage "The operating environnment is
being reset to a better state" (guidance) is displayed on the di spl ay
3 (step 722). This nmessage (guidance) is displayed on the gane picture

in the same MRS MGk g ef%gdé%u{"f& procé%%irfgﬁ]:cgr%%és

di spl ayed, the gane picture is stopped as long button is

QOt cli clirat ritiffed’ 3y nddsurdty e time between the time t3, t6, etc. - 2

at which processing is completed and the time up to the frame

synchronization pulse which is generated at time t4, t7, etc.

Room for processing is determined as described above, for

example, by the determining means 211.

However, when the determining means 211 determines that
the second display flag 223 is not off (step 720: NO) or when
it determines that there is not sufficient room for image
processing (step 721: NO), the re;evant routine is taken out

without any processing.

When, on the other hand, it is determined that there is
room for processing (step'721= YES), the display control means
212 is activated, and the message "The operating environment is
being reset to a better state" (guidance) is displayed on the
display 3 (step 722). This message (guidance) is displayed on
the game picture in the same manner as when the strong warning
picture 800 is displayed, the game picture is étopped as long

as the "OK" button is not clicked (step 725: NO), and the
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rel evant nessage (gui dance) continues to be displayed on the picture.
When .t he nouse-5 or operating pad 6 is used to press down on the "OK"
button in this state (step 723: YES), the second display flag 223 is
turned on (step 724), and this course is taken out, leading to the process
in step 42. The second display flag 223 is used to prevent the nessage
(gui dance) from being displayed every tine. Thus, in this

enbodi ment of the present invention, when the nmain processing unit 2 does
not provide t he operating environnent of the gane program the current
nunber ame programdisplay franmes is displayed, and the proper nunber
of gane Jfﬁglaﬁﬁ%ml‘- s‘“%ﬁ%%ﬂ%ly@mll neRl ngorbinuesi tabbe dbsppavedr onnghet he
gane qualities to be glven Anot her advantage is that settings can be
establ i sHRY¥Y®he user's satisfaction to preserve the gane qualiti es.

In order to preserve the gane qualities, the operating environnent can be
reset manually in the above enbodi nent, but it nay al so be done

automati cal | y. ur rent s. shoul d be

referenced to B %htﬂf? dﬁ?‘?a‘ff'e%r# tolba‘?ﬁ’er%F”l“?neP?‘ﬁa@elirB%% st@gpress down

22 on the "OK" button in this state (step 723: YES), the second
display flag 223 is turned on (step 724), and this course is

taken out, leading to the process in step 42. The second

display flag 223 is used to prevent the message (guldance) from

being displayed every tlme.

Thus, in this embodiment of the present invention, when
the main processing unit 2 does not provide the operating
environment of the game program, the current number of game
program display frames is displayed, and the proper number of
game frames is displayed, allowing data suitable for preserving
the game qualities to be given. Another advantage is that

Cﬁ settings can be established to the user's satisfaction to

preserve the game qualities.

In order to preserve the game qualities, the operating
environment can be reset manually in the above embodiment, but
it may also be done automatically. In this case, the current
number of frames should be referenced to sequentially omit part

of the image processing.
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I'n add}tion, i n the enbodi nent descri bed above, the operating state of the
application programis determned by the nunber of frames in unit tinmes in
the main processing unit, but this is not the only option. There are no

particular limtations, as long as an elenent reflecting the inmage
processing state i s used. The nunber of franmes is not limted to
t he exanpl e given above. As descri bed above, in the present

invention, it is determ ned whether or not the main processing unit has
provi ded the operating envi ronnment expected by the application program

and gui dance i s displayed depending on the results of the determ nation,
so the oper at ilig ad‘ﬁtrl@rﬂrreﬁ-ﬂl e leaboshigent sascribedighpuae tHhe dance.

Furthernore, objective data for settln t he operating environment is
di spl ayeG’Pﬁ?attHélgglﬁt@a'-ﬁcé %ﬁé’n{ RFECINAR giferdateiariaed in e
can be set The pr.esent, invention allows the operatjn enV|ronnent

for theDHBPET.QE && gﬂ-a‘m“tnd'tbglg\?ts éﬁ’dttbr?e“@dé}aﬂrf SHAS JHHE bty pe

i pul d based d ti t b t
(o the udBis s 32 & 508 6L, ARG or ™ EBEFRERLE: R BRFEIGRIBR. being set by
the nanu&aﬁa% '5ons, as long as an element reflectlng:%he image

prodessing state is used.

&&- The number of frames is not limited to the example given

-

above.

As described above, in the present invention, it is
determined whether or not the main processing unit has provided
the operating environment expected by the application program,
and guidaﬁce is displayed depending on the results of the
determination, so the operating environment may be readily set
by using the guidance. Furthermore, objective data for setting

(, the operating environment is displayed’ in the guidance, thus

ensuring that the operating environment can be set.

The present invention allows the operating environment for
the application program to be set and the operating environment
to be manipulated based on the guidance, so the operating
environment can be set to the user's satisfaction, without the

operating environment being set by the manufacturer.
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Since it can be determned whether or not the main processing unit

has provi ded the nunber of display franes expected by the
application program this determ nation can be managed reliably and
promptly. Since, in addition, the gui dance is a warning display in
whi ch the current nunber of di splay frames and the proper nunber of
di splay franes are di spl ayed, the difference between the operating
environnment of the main processing unit and that expected by the
application program can be objectively grasped, and the environnent
can be set based on the difference. Because the :
appl i cation piSdgcenits camdee deteymined twhether or ndfe the emaimed whet her
or not the main processing unit has provi ded the operating

envi r onmPROCEEFINE AR has ey ided)rthe number ofddigplrincErames be

di spl ayed based on the results of, the determ nation, allow ng the

game qual®pestead By theyApplication programyg thrig (dekepminatipr gan cbeat a
for setting the, ga rogram.operat.ing environnment is displayed in
the guid ged erﬁ%uﬁ"dg R Prpt]ﬁg' g§ﬂ€°%r'od1natﬁd$§r%'n§-%vi r onnent
can be se .sQ_ be det.er.m ned whet her or .not the

. . |, a
conput i ngtuldance ﬂl’soc:aeswsqrﬁb‘&}.ﬂiia‘ﬁsé-gﬁysflr%sw W S SHHPEN AR P hnéeded
el . I ' ! e
data (i ndiSEIRY dreiedihd, tHd WAUANAMALO DA WY AR M N0
g Progra@&éﬁr@yéaliﬂhé‘aﬂffaﬁédﬂéiﬁéﬁﬂbédnﬁﬁéFgﬁgfﬁfiﬂﬁlenvironment of

G the main processing unit and that expected by the application

program can be objectively grasped, and the environment can be

set based on the difference.

Because the application program is a game program, it can
be determined whether or not the main processing unit has
provided the operating environment expected by the game program,
and guidance can be displayed based on the results of the
determination, allowing the game qualities to be readily

(Q preserved. Furthermore, objective data for setting.the game
program operating environment is displayed in the guidance,

ensuring that the game program operating environment can be set.

It can also be determined whether or not the computing
processing unit satisfies the operating environment needed to
execute the application program from the medium carrying the
data (including data recording media and communication channel),

and a program allowing it to function as an image processing
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appar atus having the function of producing gui dance and the |ike can be

I ntroduced to the conputer system constituting yet another conveni ence.

| NDUSTI ARL APPLI CABI LI TY As descri bed above, the inmage processing
apparatus pertaining to the present invention displays guidance when the
processing capability of conputing systens is different from the operating
envi ronnment expected by an application program meking it useful for
determ ning the processing capability of conmputer systens that execute
various applications, and making it particularly useful for conputer

systens that execute processes inc[uding graphics in ganes and the I|ike.
o5 apparatus having the function of producing guidance and the

like can be introduced to the computer system, constituting yet

another convenience.

INDUSTRIAL APPLICABILITY

As described above, the image processing apparatus
@& pertaining to the present invention displays guidance when thé
processing capability of computing systems is differené from
the operating environment expected by an application program,
making it useful for determining the processing capability of
computer systems that execute various applications, and making
it particularly useful for computer systems that execute

processes including graphics in games and the like.
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CLAI M5 1. An inmage processing apparatus equi pped wth nmeans for
al l owi ng an application programto be adapted, a main processing unit for
form ng graphic signals by executing the application program and display
means for displaying the graphic signals fromthe main processing unit,
wherein the main processing unit conprises: determ ni ng neans for
determ ni ng whether or not the main processing unit has—provided—the—-

operating environment expected by an application prog
di splay control neans for displaying guidance on the hﬂﬂ"lml"jmui"mmmed
on the results of determ nation by said determning neans¢ L ® s 2x  An
i mage processing apparatus as defi nedCLAIMSai m 1, wherein the main
processing unit further conprises: setting neans for allow ng the
operating environnment of the application programto be set by the nmain

processing unit; and operating neans for al]lowi ng operations to be
added to 1. An image processing appargtus equipped with means for

allowing an application program to be adapted, a main
processing unit for forming graphic signals by executing the
application program, and display means for displaying the
graphic signals from the main processing unit,-wherein the main

@F* processing unit comprises:

determining means for determining whether or not the main
processing unit has provided the operating environment expected

by an application program; and
display control means for displaying gqguidance on the
display means based on the results of determination by said

determining means.

2. An image processing apparatus as defined in Claim 1,

wherein the main processing unit further comprises:
setting means for allowing the operating environment of
the application program to be set by the main processing unit;

" and

operating means for allowing operations to be added to
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said setting neans based on guidaﬁee~\\\\\_\gd§ae%2? | mage processing
apparatus as defined in Caim1l erein sai m ni ng nmeans i s neans
for determ ning whether or not mwm”m ng unit has provided the
nunber of display franes expecte WZE&IOH program 4,
wherei n the gui dance

An i mage processing apparatus as defi ned i*n
Is a warning display for displaying the current nunber of display franes

and the proper nunber of display franes. 5. An imge processing
apparatus as defined in Claiml, wherein the application programis a gane
program 6. A nmediumin which is recorded a program for

activati rapid cﬁ#mng rsansrbagedon rmgladmmesm ng apparatus as-defined
in any of Clainms 1 through 5.
27

3. An image processing apparatus as defined in Claim 1,
wherein said determining means is means for determining whether
or not the main processing unit has provided the number of

display frames expected by the application program.

4. An image processing apparatus as defined in Claim 1,
wherein the guidance is a warning display for displaying the
current number of display frames and the proper number of

display frames.

5. An image processing apparatus as defined in Claim 1,

wherein the application program is a game program.

6. A medium in which is recorded a program for

activatinq a computer system as an image processing apparatus

"as -defined in any of Claims 1 through 5.

27



